
DESCRIPTION MEDICINAL DRUG Background of the invention
(1) Field of the invention The present invention
relates to a medicinal drug. (2) Description of
related art Since the clinical use of nitrogen mustard
as an anticancer agent was started in the 1940s for
the first time in the world, numerous anticancer drugs
have ever been developed. Actually, for example,
antimetabolites such as 5-f luorouracil, antitumor
antibiotics such as adriamycin, platinum complex such
as cisplatin, and plant-derived carcinostatics such as
vindesine have been subjected to clinical use.
However, most of these carcinostatics have significant
side effects such as digestive disorders,
myelosuppression and alopecia since they are cytotoxic
also to normal cells. Due to the side effects, their
range of application is limited. In addition, the
therapeutic effects themselves are partial and short,
in most cases. Developments of new carcinostatics in
place of these has been made; however, satisfactory
results have not yet been obtained. Patent documents 1
and 2disclose that certain kinds of compounds have
fibrosing inhibitory actions. However, it is not known
whether the compounds have antitumor actions. [Patent
Document 1 ] WO/2006/014012 [Patent Document 2 ]
JP-A-2004-35475 Brief summary of the invention An
object of the present invention is therefore to
provide an excellent medicinal drug such as a
therapeutic drug for a tumor, particularly, a
therapeutic drug for a malignant tumor. The present
inventors intensively conducted studies with the view
to attaining the aforementioned object. As a result,
they found that a compound represented by the general
formula (1) below and a salt thereof have an excellent
antitumor effect. The present invention has been
achieved based on the finding. More specif ically, the
present invention provides medicinal drugs shown in
items 1 to 58. Item 1 : An antitumor agent comprising
a compound represented by the general formula (1)
below or a salt thereof as an active ingredient:
[Formula 1 ] wherein X i represents a nitrogen atom or
a group -CH=,R1 represents a group -Z-R 6, Z
represents a group -N (R 8)-B-, a group -B-N(R 8)-, a
group -B0-O-, a group [Formula 2 ] - NHCO a group
-CO-, a group-CH (OH) - , a group -N (R 9a )-CO-N- (R
9b )-, a group -N=CH-, a group -N (R 1Oa )-SO 2- (B
22a )e-, a lower alkenylene group, a group -NHCO-Bi-,
a group - NHCO-B 2-(W)U-, a group -B0-O-Bi 9 - , group
[Formula 3 ] - , a group [Formula 4 ] - N N-(B 213)c-
, a group -SO -N(R 1013 )-, a group -S-, a lower
alkynylene group, a lower alkylene group, a group -N(R
8d )- or a group -CO-NH-Bisa-, R8 represents a
hydrogen atom, a lower alkyl group that may have a
lower alkoxy group as a substituent, a lower alkanoyl
group, a lower alkylsulfonyl group or a phenyl lower
alkyl group, B represents a group -CO- or a lower
alkylene group,B0 represents a lower alkylene group, B
i represents a lower alkenylene group that may have a
phenyl group as a substituent, B represents a lower
alkylene group that may be substituted by a group
selected ,from the group consisting of a lower alkoxy
group and a phenyl group, R9a represents a hydrogen
atom or a lower alkyl group, R9b represents a hydrogen
atom or a lower alkyl group, R1Oa represents a
hydrogen atom or a lower alkyl group, B 2a represents
a lower alkylene group or a lower alkenylene group, e
represents 0 or 1 , Bisa represents a lower alkylene
group, Biga represents a lower alkylene group, B2Oa
represents a lower alkylene group, B Ia represents a
lower alkylene group, k represents 2 or 3 , c
represents 0 or 1 , d ' represents 0 or 1 , R1Ob
represents a hydrogen atom or a lower alkyl group, R8d
represents a hydrogen atom or a lower alkyl group, W
represents an oxygen atom, a group -NH-, or a sulfur
atom, u represents 0 or 1 , R6 represents 5- to
15-membered monocyclic, dicyclic or tricyclic
saturated or unsaturated heterocyclic group having 1
to 4 nitrogen atoms, oxygen atoms or sulfur atoms
(that may have 1 to 3 substituents, which areselected
from the group consisting of an oxo group; a lower
alkoxy group that may have a halogen atom as a
substituent; a lower alkyl group that may have a
halogen atom as a substituent ; a halogen atom; a
lower alkylsulfonyl group; a phenyl group that may be
substituted by a low;er alkyl group that may have a
halogen atom on the phenyl ring; a lower alkylthio
group, a pyrrolyl group, a benzoyl group; a lower
alkanoyl group; lower alkoxycarbonyl group; and an
amino group that may have a group selected from the
group consisting of a lower alkyl group and a lower
alkanoyl group as a substituent, on the heterocyclic
ring) , an adamantly group, a naphthyl group (that may
have 1 to 3 groups selected from the group consisting
of a lower alkyl group, a halogen atom, and an amino
group that may have a group selected from the group
consisting of a lower alkyl group and a lower alkanoyl
group as a substituent, on the naphthalene ring) , an
alkyl group that may have a lower alkoxy group as a
substituent, a cycloalkyl group that may be
substituted by a group selected from the group
consisting of an amino substituted lower alkyl group
that may have a lower alkyl group and a lower alkyl
group that may have a halogen atom as a substituent,
on the cycloalkyl ring, a lower alkenyl group that may
have a halogen atom as a substituent, a lower alkanoyl
group, a benzoyl group (that may have 1 to 3 groups
selected from the group consisting of a lower alkyl
group thatmay have a halogen atom and halogen atom, as
a substituents, on the phenyl ring) , a halogen atom
substituted lower alkyl group, cycloalkyl lower alkyl
group or a group [Formula 5 ] R7 represents a hydrogen
atom, a phenyl group, a carboxy group, a hydroxyl
group, a halogen atom, a lower alkyl group that may
have a halogen atom as a substituent, a phenoxy group,
a lower alkoxy group that may have a halogen atom as a
substituent, a lower alkylenedioxy group, an amino
group that may have, as a substituent, a group
selected from the group consisting of a lower alkyl
group, a lower alkanoyl group, a benzoyl group, and a
cycloalkyl group, a cyano group, a lower alkanoyl
group that may have a halogen atom as a substituent, a
lower alkylsulf onyl group, an aminosulf onyl group, a
lower alkoxycarbonyl group, a lower alkanoyloxy group,
a lower alkoxycarbonyl lower alkyl group or a 5- or 6-
membered saturated or unsaturated heterocyclic group
having 1 to 4 nitrogen atoms, oxygen atoms, or sulfur
atoms (that may have an oxo group on the heterocyclic
ring) , m represents an integer from 1 to 5 (when m
represents 2 to 5 , two to five R7S may be identical
or different) and R2 represents a hydrogen atom, a
halogen atom, or alower alkyl group, Y represents a
group -0-, a group -N(R 5)-, a group -CO-, a group
-CH(OH)-, a lower alkylene group, a group - S(0)n-, or
a group -C(=N-OH)-, R5 represents a hydrogen atom, a
lower alkyl group, a lower alkanoyl group, a benzoyl
group, a phenyl lower alkyl group, or a cycloalkyl
group, n represents 0 , 1 , or 2 , A represents a
group [Formula 6 ] or a group [Formula 7 ] p
represents 1 or 2 , R3 represents a hydrogen atom, a
lower alkoxy group, a halogen atom, a lower alkyl
group that may have a halogen atom as a substituent, a
lower alkoxycarbonyl group, a carboxy group, a group
-CONR 11R12 , or a cyano group, wherein R11 and R12
may be identical or different and each represent a
hydrogen atom, a lower alkyl group, a cycloalkyl
group, or a phenyl group, and R11 and R12 , together
with the nitrogen atom to which they bind, maybind to
each other, directly or via a nitrogen atom, oxygen
atom, or sulfur atom to form a 5- to 7-membered
saturated heterocyclic ring, R4 represents an
imidazolyl lower alkyl group, a 1,2,4- triazolyl lower
alkyl group, a 1 , 2 ,3-triazolyl lower alkyl group, a
1 ,2 ,5-triazolyl lower alkyl group, a pyrazolyl lower
alkyl group, a pyrimidinyl lower alkyl group that may
have an oxo group as a substituent on the pyrimidine
ring, a 3 ,5-dioxoisoxazolidin-4-ylidene lower alkyl
group, a 1 , 2 ,4-oxadiazolyl lower alkyl group that
may have a lower alkyl group as a substituent on the 1
,2 ,4-oxadiazole ring, a thiazolidinyl lower alkyl
group that may have an oxo group as a substituent on
the thiazolidine ring, a group [Formula 8 ] , a group
[Formula 9 ] or a group -(T) 1-N(R 14 R15 , R13
represents a hydrogen atom, a lower alkyl group that
may have a halogen atom as a substituent, a lower
alkanoyl group that may have a halogen atom as
asubstituent, a lower alkoxycarbonyl group, a phenyl
lower alkyl group that may have a lower alkylenedioxy
group as a substituent on the phenyl ring, an
imidazolyl lower alkyl group, a lower alkoxycarbonyl
lower alkyl group, a carboxy lower alkyl group, a
benzoyl group, a morpholino-substituted lower alkanoyl
group, a piperazinyl carbonyl lower alkyl group that
may be substituted, on the piperazine ring, by a
phenyl lower alkyl group that may have a lower
alkylenedioxy group as a substituent on the phenyl
ring, a piperazinyl lower alkanoyl group that may be
substituted, on the piperazine ring, by a phenyl lower
alkyl group that may have a lower alkylenedioxy group
as a substituent on the phenyl ring, a
morpholinocarbonyl-substituted lower alkyl group, or
an imidazolyl lower alkanoyl group, R13a represents a
hydrogen atom or a hydroxyl group, T represents a
lower alkylene group, a group -N (R 17 )-B3- CO-, a
group -Bi9-N (R 18 )-CO-, a group -B4-CO-, a group -
Q-B5-CO-, a group -B6-N (R 19)-B7-CO-, a group -CO-B
8- , a group -CH(OH)-B 9- , a group -CO-B I0-CO-, a
group -CH(OH)- Bn-CO-, a group -CO-, a group -SO - ,
or a group -B23a- CO-CO-, wherein R17 represents a
hydrogen atom, a lower alkyl group, a cycloalkyl
group, a cycloalkylcarbonyl group, a lower alkanoyl
group that may have a halogen atom as a substituent, a
lower alkenyl group, an aminosubstituted lower
alkanoyl group that may have a loweralkyl group as a
substituent, or a lower alkylsulfonyl group, B3
represents a lower alkylene group, Big represents a
lower alkylene group, R18 represents a hydrogen atom
or a lower alkyl group, B4 represents a lower
alkenylene group or a lower alkylene group that may
have a hydroxyl group as a substituent, Q represents
an oxygen atom or a group -S(O)n- (wherein n is the
same as described above) , B5 represents a lower
alkylene group, B represents a lower alkylene group,
R19 represents a hydrogen atom or a lower alkanoyl
group, B7 represents a lower alkylene group, B8
represents a lower alkylene group, B9 represents a
lower alkylene group, Bio represents a lower alkylene
group, Bn represents a lower alkylene group, B23a
represents a lower alkylene group, 1 represents 0 or 1
, R14 represents a hydrogen atom or an alkyl group
that may have a hydroxyl group as a substituent, R15
represents (2) a hydroxyl group-substituted alkyl
group, (3) a cycloalkyl group that may have a group
selected from the group consisting of a hydroxyl group
and a lower alkyl group as a substituent, (4) a
phenoxy lower alkyl group, (5) a phenyl group that may
besubstituted, on the phenyl^ring, by 1 to 3 groups
selected from the group consisting of a lower alkyl
group; a lower alkoxy group that may have a halogen
atom as a substituent; a halogen atom; an amino lower
alkoxy group that may have a lower alkyl group as a
substituent; a hydroxyl group-substituted lower alkyl
group; a phenyl lower alkyl group; a lower alkynyl
group; an amino group that may have a lower
alkylsulfonyl group as a substituent; a lower
alkylthio group; a cycloalkyl group; a phenylthio
group; an adamantyl group; an anilino group that may
have a halogen atom as a substituent on the phenyl
ring; a lower alkoxycarbonyl group; a piperazinyl
group that may have a lower alkyl group as a
substituent on the piperazine ring; a pyrrolidinyl
group that may have an oxo group as a substituent on
the pyrrolidine ring; a lower alkanoylamino group; a
cyano group; and a phenoxy group, (6) a phenoxy group,
(7) a phenyl lower alkyl group that may be
substituted, on the phenyl ring, by 1 



to 3 groups selected from the group consisting of a
halogen atom, a lower alkoxy group that may have a
halogen atom as a substituent, and a lower alkyl
group, (8) a phenyl lower alkyl group that has a lower
alkylenedioxy group as a substituent on the phenyl
ring, (10) a lower alkoxycarbonyl-substituted lower
alkyl group, (11) a carboxy-substituted lower alkyl
group, (12) an amino group that may have a lower
alkanoyl group as a substituent, (13) a
1,2,3,4-tetrahydroquinolyl group that may have 1 to 3
groups selected from the group consisting of an oxo
group, a lower alkoxy group, and a lower alkylenedioxy
group as a substituent (s) on the tetrahydroquinoline
ring, (14) a cycloalkyl lower alkyl group, ,(15) a
piperazinyl lower alkanoyl group that may be
substituted, on the piperazine ring, by a phenyl lower
alkyl group that may have a lower alkylenedioxy group
as a substituent on the phenyl ring, (16) a pyridyl
lower alkyl group, (17) an amino group-substituted
lower alkyl group that may have a group selected from
the group consisting of a lower alkyl group and a
lower alkanoyl group as a substituent, (18) a lower
alkoxy lower alkyl group, (19) an imidazolyl group,
(20) an imidazolyl lower alkyl group, (21) a 1,2,3,4-
tetrahydroisoquinolylcarbonyl-substituted lower alkyl
group, (22) a piperidinylcarbonyl group that may have
a group selected from the group consisting of a lower
alkoxycarbonyl group, a phenyl lower alkyl group, and
a furyl lower alkyl group as a substituent on the
piperidine ring, (23) a thiazolidinyl lower alkanoyl
group that may have an oxo group as a substituent on
the thiazolidine ring, (24) a piperidinyl group that
may be substituted, on the piperidine ring, by a group
selected from the group consisting of a lower
alkoxycarbonyl group, a phenyl lower alkyl group, a
lower alkyl group, a benzoyl group, and a furyl lower
alkyl group, (25) a carbonyl lower alkyl
groupsubstituted by a group [Formula 10] , (26) a
carbonyl lower alkyl group substituted by a group
[Formula 11] (27) a group -CO-B 20-N (R 36)R37 , (26a)
a pyrrolidinyl lower alkyl group, (27a) a morpholino
lower alkyl group, (28a) a phenyl lower alkenyl group,
(29a) an anilinocarbonyl lower alkyl group that may
have a lower alkyl group as a substituent on the
phenyl ring, (30a) an indolyl group, (31a) a
piperazinyl lower alkyl group that may have, as a
substituent on the piperazine ring, a group selected
from the group consisting of a lower alkyl group and a
phenyl lower alkyl group that may have a lower
alkylenedioxy group as a substituent on the phenyl
ring, (32a) an amidino lower alkyl group that may have
a lower alkyl group as a substituent, (33a) a
fluorenyl group, (34a) a carbazolyl group that may
have a lower alkyl group as a substituent on the
carbazole ring, (35a) an amidino group that may have a
lower alkyl group as a substituent, (36a) a
piperazinyl-substituted oxalyl group that may have 1
to3 groups selected from the group consisting of a
phenyl lower alkyl group (that may have 1 to 3 groups
selected from the group consisting of a lower
alkylenedioxy group and a lower alkoxy group as a
substituent (s) on the phenyl ring) and a pyridyl
lower alkyl group as a substituent (s) on the
piperazine ring, or (37a) a cyano-substituted lower
alkyl group, R34 represents an oxo group or a phenyl
group, d represents an integer from 0 to 3 , B2O
represents a lower alkylene group, R36 and R37 ,
together with the nitrogen atom to which they bind,
may bind to each other, directly or via a nitrogen
atom, oxygen atom, or sulfur atom to form a 5- to
7-membered saturated heterocyclic group, wherein, on
the heterocyclic ring, 1 to 3 phenyl lower alkyl
groups that may have a lower alkylenedioxy group on
the phenyl ring, may be present as a substituent (s) ,
R14 and R15, together with the nitrogen atom to which
they bind, may bind to each other, directly or via a
nitrogen atom, oxygen atom, or sulfur atom to form a
5- to 10-membered saturated or unsaturated
heterocyclic ring; or a group [Formula 12] wherein, on
the heterocyclic ring, 1 to 3 substituents may be
present which are selected from the groupconsisting of
(28) a phenyl-substituted lower alkyl group, which has
1 to 2 phenyl groups that may be substituted by 1 to 3
groups on the phenyl ring, selected from the group
consisting of a lower alkanoyl group, an amino- group
that may have a lower alkanoyl group as a substituent,
a lower alkoxycarbonyl group, a cyano group, a nitro
group, a phenyl group, a halogen atom, a lower alkyl
group that may have a halogen atom as a substituent, a
lower alkoxy group that may have a halogen atom as a
substituent, a phenyl lower alkoxy group, a hydroxyl
group, and a lower alkylenedioxy group, and that may
have a pyridyl group on the lower alkyl group, (29) a
carbamoyl group, (30) a pyridyl lower alkyl group that
may have, as a substituent (s) on the pyridine ring, 1
to 3 groups selected from the group consisting of a
hydroxyl group and a lower alkyl group that may have a
hydroxyl group as a substituent, (31) a pyrrolyl lower
alkyl group that may have 1 to 3 lower alkyl groups as
a substituent (s) on the pyrrole ring, (32) a
benzoxazolyl lower alkyl group, (33) a benzothiazolyl
lower alkyl group, (34) a furyl lower alkyl group,
(35) a benzoyl group that may be substituted, on the
phenyl ring, by 1 to 3 groups selected from the group
consisting of a cyano group, an amino group that may
have a lower alkylsulf onyl group as a substituent, a
halogen atom, a lower alkoxy group, a lower alkyl
group that may have a halogen atom as a substituent, a
thiazolidinyl lower alkyl group that mayhave an oxo
group as a substituent on the thiazolidine ring, a
thiazolidinylidene lower alkyl group that may have an
oxo group as a substituent on the thiazolidine ring,
and a lower alkylenedioxy group, (36) a pyrimidinyl
group, (37) a pyrazinyl group, (38) a pyridyl group,
(39) a lower alkoxycarbonyl group, (40) a
thiazolidinyl lower alkanoyl group that may be
substituted, on the thiazolidine ring, by a group
selected from the group consisting of an oxo group and
a group [Formula 13] (wherein Ra and Rb each represent
a lower alkyl group) , (41) a lower alkyl group that
may have a group selected from the group consisting of
a hydroxyl group and a halogen atom as a substituent,
(42) a lower alkanoyl group that may have a halogen
atom as a substituent, (43) a phenyl group that may be
substituted, on the phenyl ring, by 1 to 3 groups
selected from the group consisting of a carbamoyl
group that may have a group selected from the group
consisting of a lower alkoxy lower alkyl group and a
lower alkyl group, a lower alkoxycarbonyl group, a
carboxy group, a cyano group, a phenyl group, a
halogen atom, a lower alkyl group that may have a
halogen atom as a substituent, a lower alkoxy group
that may have a halogen atom as asubstituent, a
benzoyl group that may have a halogen atom as a
substituent on the phenyl ring, a phenyl lower alkyl
group that may have a halogen atom as a substituent on
the phenyl ring, and a hydroxyl group, (44) a phenyl
group that may have a lower alkylenedioxy group as a
substituent on the phenyl ring, (45) a naphthyl lower
alkyl group, (46) a phenoxy group that may be
substituted, on the phenyl ring, by 1 to 3 groups
selected from the group consisting of a cyano group, a
lower alkyl group that may have a halogen atom as a
substituent, and a lower alkoxy group that may have a
halogen atom as a substituent, (47) a phenoxy lower
alkyl group, (48) a phenyl lower alkoxy group that may
be substituted, on the phenyl ring, by 1 to 3 groups
selected from the group consisting of a halogen atom,
a lower alkyl group that may have a halogen atom as a
substituent, and a lower alkoxy group that may have a
halogen atom as a substituent, (49) a group - (Bi2CO)
t-N (R20 )R21 , (50) a group - (CO) 0-B 13-N (R22 )R23
, (51) a 1 ,2 , 3 ,4-tetrahydronaphthyl-substituted
lower alkyl group that may be substituted, on the
1,2,3,4- tetrahydronaphthalene ring, by 1 to 5 lower
alkyl groups as a substituent (s) , (52) a cycloalkyl
group that may have a hydroxyl group as a substituent,
(53) a piperidinyl group that may be substituted, on
the piperidine ring, by 1 to 3 lower alkyl groups as a
substituent (s) , (54) a quinolyl lower alkyl group,
(55) a 1 ,2 , 3 ,4-tetrazolyl lower alkyl group that
may have agroup selected from the group consisting of
a lower alkyl group and a phenyl lower alkyl group as
a substituent on the tetrazole ring, (56) a thiazolyl
lower alkyl group that may have a phenyl group as a
substituent on the thiazole ring, (57) a benzoyl lower
alkyl group that may have 1 to 3 groups selected from
the group consisting of a lower alkoxy group and a
halogen atom as a substituent (s) on the phenyl ring,
(58) a piperidinyl lower alkyl group that may have a
lower alkyl group as a substituent on the piperidine
ring, (59) an imidazolyl group that may have 1 to 3
phenyl groups as a substituent (s) on the imidazole
ring, (60) a benzimidazolyl group that may have 1 to 3
lower alkyl groups as a substituent (s) on the
benzimidazole ring, (61) a pyridyl lower alkoxy group,
(62) a 1 ,2 ,3 ,4-tetrahydroquinolyl lower alkyl group
that may have an oxo group as a substituent on the
tetrahydroquinoline ring, (63) a 1 ,3 ,4-oxadiazolyl
lower alkyl group that may have an oxo group as a
substituent on the 1 , 3 ,4-oxadizole ring, (64) a
cycloalkyl lower alkyl group, (65) a tetrahydropyranyl
group, (66) a thienyl lower alkyl group, (67) a
pyrimidinylcarbonyl group that may have an oxo group
as a substituent on the pyrimidine ring, (68) a
hydroxyl group, (69) a carboxy group, (70) a lower
alkoxy lower alkyl group, (71) a lower alkoxy lower
alkoxy group, (72) a benzoyloxy group, (73) a lower
alkoxycarbonyl lower alkoxy group, (74) a carboxy
lower alkoxy group,(75) a phenoxy lower alkanoyl
group, (76) a 1,2,3,4- tetrahydroquinolylcarbonyl
group that may have an oxo group as a substituent on
the tetrahydroquinoline ring, (77) a phenylsulf onyl
group, (78) an imidazolyl lower alkanoyl group,- (79)
an imidazolyl lower alkyl group, (80) a
pyridylcarbonyl group, (81) an imidazolylcarbonyl
group, (82) a lower alkoxycarbonyl lower alkyl group,
(83) a carboxy lower alkyl group, (84) a group -
(0-Bi5)s-CO-N (R 26)R27 , (85) a group -N(R 28 )-
CO-Bi 6-N (R 29)R30 , (86) a group -N (R 31)-B17-CO-N
(R 32 )R33, (87) a benzoxazolyl group, (88a) a
benzothienyl group, (89a) an oxo group, and (90a) a
1,2,3,4- tetrahydroquinolyl group that may have an oxo
group as a substituent on the tetrahydroquinoline
ring, B i2 represents a lower alkylene group, t
represents 0 or 1 , R20 and R21 may be identical or
different and each represent a hydrogen atom; an amino
group that may have a lower alkoxycarbonyl group as a
substituent; a benzoyl group that may have 1 to 3
lower alkoxy groups as a substituent (s) on the phenyl
ring; a lower alkyl group; a lower alkyl group having
1 to 2 phenyl groups that may be substituted, on the
phenyl ring, by 1 to 3 groups selected from the group
consisting of a lower alkoxycarbonyl group, a cyano
group, a nitro group, a phenyl group, a halogen atom,
a lower alkyl group that may have a halogen atom as a
substituent, a lower alkoxy group that may have a
halogen atom as asubstituent, and a lower alkylthio
group; a phenyl group that may be substituted, on the
phenyl ring, by 1 to 3 groups selected from the group
consisting of a lower alkoxy group that may have a
halogen atom as a substituent and-a lower alkyl group
that may have a halogen atom as a substituent; a lower
alkoxycarbonyl group; a cycloalkyl lower alkyl group;
a pyrrolidinyl lower alkyl group that may have 1 to 3
lower alkyl groups that may have a hydroxyl group as a
substituent on the pyrrolidine ring; an
amino-substituted lower alkyl group that may have a
group selected from the group consisting of a phenyl
group and a lower alkyl group as a substituent; a 1 ,2
,3 ,4-tetrahydronaphthylsubstituted lower alkyl group
that may have 1 to 5 lower alkyl groups as a
substituent (s) on the 1,2,3,4- tetrahydronaphthalene
ring; a naphthyl lower alkyl group; a pyridyl lower
alkyl group; a quinolyl lower alkyl group; a 1 ,2 , 3
,4-tetrazolyl lower alkyl group that may have 1 to 3
groups selected from the group consisting of a lower
alkyl group and a phenyl lower alkyl group as a
substituent (s) on the tetrazole ring; a 1 ,2
,4-triazolyl lower alkyl group; a tetrahydrofuryl
lower alkyl group that may have a hydroxyl group as a
substituent on the lower alkyl group; a phenoxy lower
alkyl group that may have 1 to 3 groups selected from
the group consisting of a lower alkyl group and a
nitro group as a substituent (s) on the phenyl ring; a
phenyl lower alkanoyl group; a lower alkanoyl group
that mayhave a halogen atom as a substituent; an
imidazolyl lower alkanoyl group; a lower
alkoxycarbonyl lower alkyl group; a pyridyl group; or
a carboxy lower alkyl group, or a cycloalkyl group;
and R20 and R21, together with the nitrogen atom to
which ,they bind, may bind to each other, directly or
via a nitrogen atom, oxygen atom, or sulfur atom to
form a 5- to 7-membered saturated heterocyclic ring
(wherein, on the heterocyclic ring, 1 to 3
substituents may be present, which are selected from
the group consisting of a lower alkyl group, a phenyl
group that may have 1 to 3 groups selected from the
group consisting of a halogen atom and a lower alkyl
group that may have a halogen atom as a substituent
(s) on the phenyl ring, and a phenyl lower alkyl group
that may have a lower alkylenedioxy group as a
substituent on the phenyl ring) , o represents 0 or 1
, B i3 represents a lower alkylene group, R22 and R23
may be identical or different and each represent a
hydrogen atom, a lower alkyl group, a benzoyl group
that may have 1 to 3 lower alkoxy groups as a
substituent (s) on the phenyl ring, a phenoxy lower 



alkyl group that may have a lower alkyl group as a
substituent on the phenyl ring, a phenyl lower alkyl
group, or a phenyl group, or R22 and R23 , together
with the nitrogen atom to which they bind, may bind to
each other, directly or via a nitrogen atom, oxygen
atom, or sulfur atom to form a 5- to 7-membered
saturatedheterocyclic ring (wherein, on the
heterocyclic ring, 1 to 3 substituents may be present,
which are selected from the group consisting of a
lower alkyl group and a phenyl lower alkyl group that
may have a lower alkylenedioxy group as a substituent
on the phenyl ring) , B i5 represents a lower alkylene
group, s represents 0 or 1 , R26 and R27 may be
identical or different and each represent a hydrogen
atom, a lower alkyl group, a phenyl lower alkyl group,
or an imidazolyl lower alkyl group, and R26 and R27,
together with the nitrogen atom to which they bind,
may bind to each other, directly or via a nitrogen
atom, oxygen atom, or sulfur atom to form a 5- to
7-membered saturated heterocyclic ring, (wherein, on
the heterocyclic ring, 1 to 3 phenyl lower alkyl
groups that may have a lower alkylenedioxy group as a
substituent, may be present on the phenyl ring, as a
substituent (s) ) , R28 represents a hydrogen atom or
a lower alkyl group, Bi6 represents a lower alkylene
group, R29 and R30, together with the nitrogen atom to
which they bind, may bind to each other, directly or
via a nitrogen atom, oxygen atom, or sulfur atom to
form a 5- to 7-membered saturated heterocyclic group,
wherein, on the heterocyclic ring, 1 to 3 substituents
may be present, which are selected from the group
consisting of a lower alkyl group, a phenyl group, and
a phenyllower alkyl group that may have a lower
alkylenedioxy group as a substituent on the phenyl
ring, R31 represents a hydrogen atom or a lower alkyl
group, B 7 represents a lower alkylene group, R32 and
R33 , together with the nitrogen atom to which they
bind, may bind to each other, directly or via a
nitrogen atom, oxygen atom, or sulfur atom to form a
5- to 7-membered saturated heterocyclic group,
(wherein, on the heterocyclic ring, 1 to 3
substituents may be present, which are selected from
the group consisting of a lower alkyl group, a phenyl
group, and a phenyl lower alkyl group that may have a
lower alkylenedioxy group as a substituent on the
phenyl ring) , provided that the aforementioned
compound or a salt thereof satisfies the following
requirements (i) to (V) : (i) when X i represents a
group -CH=, then R3 represents a hydrogen atom; (ii)
when X i represents a group -CH=, 1 represents 1 , T
represents -CO-, and R14 represents a hydrogen atom or
an alkyl group that may have a hydroxyl group as a
substituent, R15 represents the group (24 ); (iii)
when X1 represents a group -CH=, 1 represents 1 , and
T represents -N (R 17 )-B3-CO-, R14 and R15 , together
with the nitrogen atom to which they bind, may bind to
each other, directly or via a nitrogen atom, oxygen
atom, or sulfur atom to form a 5- to 10-membered
saturated or unsaturated heterocyclic ring, wherein,
on the heterocyclic ring, 1 to 3 groups of (28) are
present as a substituent (s) ; (iv) when X i
represents a nitrogen atom, and 1 represents 0 , or
when X1 represents a nitrogen atom, 1 represents 1 ,
and T Represents -CO- or -SO2, R15 is not a group (5),
(7), (19), or (20); and (v) when R6 represents a
cycloalkyl group that may have on the cycloalkyl ring,
a substituent selected from the group consisting of an
amino-substituted lower alkyl group that may have a
lower alkyl group and a lower alkyl group that may
have a halogen atom as a substituent, R4 represents a
group - (T) i-N (R 14 )R15 (wherein T and 1 are the
same as described above, and R14 and R15 , together
with the nitrogen atom to which they bind, may bind to
each other, directly or via a nitrogen atom, oxygen
atom, or sulfur atom to form a 5- to 10-membered
saturated heterocyclic ring; or R14 and R15 form a
group [Formula 14] Item 2 : The antitumor agent
according to item 1 , comprising a compound selected
from the group consisting of the compounds represented
by the general formulas (1-1) to (1-7) below or a salt
thereof as an active ingredient:[Formula 15] (1-1)
(1-2) (1-3) (1-4) (1-5) (1-6) (1-7) wherein Y3
represents a lower alkylene group. Item 3 : The
antitumor agent according to item 1 , comprising a
compound selected from the group consisting of the
compounds represented by the general formulas (1-8) to
(1-14) below or a salt thereof as an active
ingredient:[Formula 16] (1-8) (1-9) (1-10) (1-11)
(1-12) (1-13) (1-14) wherein Y3 represents a lower
alkylene group. Item 4 : The antitumor agent according
to item 1 , comprising a compound selected from the
group consisting of the compounds represented by the
general formulas (1-15) to (1-21) below or a salt
thereof as an active ingredient:[Formula 17 ] (1-17)
(1-18) (1-19) (1-20) (1-21) wherein Y3 represents a
lower alkylene group. Item 5 : The antitumor agent
according to item 1 , comprising a compound selected
from the group consisting of the compounds represented
by the general formulas (1-22) to (1-28) below or a
salt thereof as an active ingredient:[Formula 18 ]
(1-22) (1-23) ' (1-24) (1-25) (1-26) (1-27) (1-28)
wherein Y3 represents a lower alkylene group. Item 6 :
The antitumor agent according to item 1 , comprising a
compound selected from the group consisting of the
compounds represented by the general formulas (1-29)
to (1-35) below or a salt thereof as an active
ingredient:[Formula 19] (1-29) (1-30) , (1-31) n- A
(1-32) (1-33) (1-34) (1-35) wherein Y3 represents a
lower alkylene group. Item 7 : The antitumor agent
according to item 1 , comprising a compound selected
from the group consisting of the compounds represented
by the general formulas (1-36) to (1-42) below or a
salt thereof as an active ingredient:[Formula 20 ] >
(1-36) (1-37) (1-38) (1-39) (1-40) (1-41) (1-42)
wherein Y3 represents a lower alkylene group. Item 8 :
The antitumor agent according to item 1 , comprising a
compound selected from the group consisting of the
compounds represented by the general formulas (1-43)
to (1-49) below or a salt thereof as an active
ingredient:[Formula 2 1] (1-43) (1-44) (1-45) . (1-46)
(1-47) (1-48) (1-49) wherein Y3 represents a lower
alkylene group. Item 9 : The antitumor agent according
to item 1 , comprising a compound selected from the
group consisting of the compounds represented by the
general formulas (1-50) to (1-56) below or a salt
thereof as an active ingredient:[Formula 22] (1-50)
(1-51) (1-52) (1-53) (1-54) (1-55) (1-56) wherein Y3
represents a lower alkylene group. Item 10: The
antitumor agent according to item 1 , comprising a
compound selected from the group consisting of the
compounds represented by the general formulas (1-57)
to (1-63) below or a salt thereof as an active
ingredient:[Formula 23 ] (1-57) (1-58) (1-59) (1-60)
(1-61) (1-62) R6 - (1-63) wherein Y3 represents a
lower alkylene group. Item 11: The antitumor agent
according to item 1 , comprising a compound selected
from the group consisting of the compounds represented
by the general formulas (1-64) to (1-70) below or a
salt thereof as an active ingredient:[ Formula 2 4 ]
(1-64) (1-65) (1-66) n- A (1-67) (1-68) (1-69) (1-70)
wherein Y3 represents a lower alkylene group, and Z i
represents a lower alkenylene group. Item 12: The
antitumor agent according to item 1 , comprising a
compound selected from the group consisting of the
compounds represented by the general formulas (1-71)
to (1-77) below or a salt thereof as an active
ingredient:[Formula 25] (1-71) (1-72) (1-73) (1-74)
(1-75) (1-76) (1-77) wherein Y3 represents a lower
alkylene group. Item 13: The antitumor agent according
to item 1 , comprising a compound selected from the
group consisting of the compounds represented by the
general formulas (1-78) to (1-84) below or a salt
thereof as an active ingredient:[Formula 26 ] (1-78)
(1-79) (1-80) (1-81) (1-82) (1-83) (1-84) wherein Y3
represents a lower alkylene group . Item 14 : The
antitumor agent according t o item 1, comprising a
compound selected from the group consisting of the
compounds represented by the general formulas (1-85 )
t o (1-91 ) below or a salt thereof as an active
ingredient :[Formula 2 7 ] (1-85) (1-86) (1-87) (1-88)
(1-89) (1-90) (1-91) wherein Y3 represents a lower
alkylene group. Item 15: The antitumor agent according
to item 1 , comprising a compound selected from the
group consisting of the compounds represented by the
general formulas (1-92) to (1-98) below or a salt
thereof as an active ingredient:[ Formula 2 8 ] (1-92)
(1-93) (1-94) (1-95) (1-96) (1-97) (1-98) wherein Y3
represents a lower alkylene group. Item 16: The
antitumor agent according to item 1 , comprising a
compound selected from the group consisting of the
compounds represented by the general formulas (1-99)
to (1-105) below or a salt thereof as an active
ingredient:[Formula 29] (1-99) (1-100) (1-101) n- A
(1-102) (1-103) (1-104) (1-105) wherein Y3 represents
a lower alkylene group. Item 17: The antitumor agent
according to item 1 , comprising a compound selected
from the group consisting of the compounds represented
by the general formulas (1-106) to (1-112) below or a
salt thereof as an active ingredient:[Formula 30 ]
(1-106) (1-107) (1-108) (1-109) (1-110) (1-111) R 10b
(1-112) wherein Y3 represents a lower alkylene group.
Item: 18 The antitumor agent according to item 1 ,
comprising a compound selected from the group
consisting of the compounds represented by the general
formulas (1-113) to (1-119) below or a salt thereof as
an active ingredient:[Formula 31] (1-113) (1-114)
(1-115) (1-116) (1-117) (1-118) (1-119) wherein Y3
represents a lower alkylene group. Item: 19 The
antitumor agent according to item 1 , comprising a
compound selected from the group consisting of the
compounds represented by the general formulas (1-120)
to (1-126) below or a salt thereof as an active
ingredient:[Formula 32 ] (1-120) . (1-121) (1-122)
(1-123) (1-124) (1-125) (1-126) wherein Y3 represents
a lower alkylene group, and Z2 represents a lower
alkynylene group. Item: 20 The antitumor agent
according to item 1 , comprising a compound selected
from the group consisting of the compounds represented
by the general formulas (1-127) to (1-133) below or a
salt thereof as an active ingredient:[Formula 33]
(1-127) (1-128) (1-129) (1-130) (1-131) (1-132)
(1-133) wherein Y3 represents a lower alkylene group.
Item: 2 1 The antitumor agent according to item 1 ,
comprising a compound selected from the group
consisting of the compounds represented by the general
formulas (1-134) to (1-140) below or a salt thereof as



an active ingredient:[Formula 34 ] (1-134) (1-135)
(1-136) (1-137) (1-138) (1-139) (1-140) wherein Y3
represents a lower alkylene group, and Z3 represents a
lower alkylene group or a group - N(R8d ) - Item 22 :
The antitumor agent according t o any one of items 1 t
o 21, wherein Y i s a group -0- . Item 23 : The
antitumor agent according t o any one of items 1 t o
21, wherein Y i s a group - N(R5) - . Item 24 : The
antitumor agent according t o any one of items 1 t o
21, wherein Y i s a group -CO-, a group - CH (OH) - ,
a lower alkylene group, a group - S (O) n- , or a
group - C(=N-OH) - . Item 25 : The antitumor agent
according t o any one of items 1 t o 2 1, wherein A i
s a group[Formula 35] p, Item 26: The antitumor agent
according to any one of items 1 to 21, wherein A is a
group [Formula 36] Item 27: The antitumor agent
according to any one of items 1 to 21, wherein R4
represents an imidazolyl lower alkyl group, a 1 ,2
,4-triazolyl lower alkyl group, a 1 ,2 ,3-triazolyl
lower alkyl group, a 1 ,2 ,5-triazolyl lower alkyl
group, a pyrazolyl lower alkyl group, a pyrimidinyl
lower alkyl group that may have an oxo group as a
substituent on the pyrimidine ring, a 3,5-
dioxoisoxazolidin-4-ylidene lower alkyl group, a
1,2,4- oxadiazolyl lower alkyl group that may have a
lower alkyl group as a substituent on the 1 ,2
,4-oxadiazole ring, a thiazolidinyl lower alkyl group
that may have an oxo group as a substituent on the
thiazolidine ring, a group [Formula 37] or a
group[Formula 38] Item 28: The antitumor agent
according to any one of items 1 to 21, wherein R4 is a
group - (T) i-N (R 14 )R15, and 1 is 0 . Item 29: The
antitumor agent according to any one of items 1 to 21,
wherein R4 is a group - (T) i-N (R 14 )R15, and 1 is 1
. Item 30: The antitumor agent according to any one of
items 1 to 21, wherein R4 is a group -(T) 1-N(R 14
R15, 1 is 1 , and T is a group -N(R17 J-B3-CO-. Item
31: The antitumor agent according to any one of items
1 to 21, wherein R4 is a group - (T) i-N (R 14 )R15, 1
is 1 , and T is a group -Bi9-N(R18 J-CO-. Item 32: The
antitumor agent according to any one of items 1 to 21,
wherein R4 is a group - (T) i~N (R 14 )R15, 1 is 1 ,
and T is a group -B -CO-. Item 33: The antitumor agent
according to any one of items 1 to 21, wherein R4 is a
group -(T) 1-N(R 14 R15, 1 is 1 , and T is a group
-Q-B5-CO-. Item 34: The antitumor agent according to
any one of items 1 to 21, wherein R4 is a group -(T)
1-N(R14 JR15, 1 is 1 , and T is a group -B6-N(R19
J-B7- . Item 35: The antitumor agent according to any
one of items 1 to 21, wherein R4 is a group -(T)
1-N(R14 JR15, 1 is 1 , and T is a group -CO-B8- .Item
36: The antitumor agent according to any one of Items
1 to 21, wherein R4 is a group - (T) -N (R 14)R15 , 1
is 1 , and T is a group -CH(OH)-B 9- . Item 37: The
antitumor agent according to any one of items 1 to 21,
wherein R4 is a group -(T) 1-N(R 14 R15 , 1 is 1 , and
T is a group -CO-B I0-CO-. Item 38: The antitumor
agent according to any one of items 1 to 21, wherein
R4 is a group -(T) 1-N(R 14 R15 , 1 is 1 , and T is a
group -CH(OH)-B 11-CO-. Item 39: The antitumor agent
according to any one of items 1 to 21, wherein R4 is a
group -(T) 1-N(R 14 R15 , 1 is 1 , and T is a group
-CO-. Item 40: The antitumor agent according to any
one of items 1 to 21, wherein R4 is a group -(T) 1-N(R
14 R15 , 1 is 1 , and T is a group -SO - . Item 41:
The antitumor agent according to any one of items 1 to
21, wherein R4 is a group -(T) 1-N(R 14 R15 , 1 is 1 ,
and T is a group -B23a-CO-CO- . Item 42: The antitumor
agent according to any one of items 1 to 21, wherein
R4 is a group -(T) 1-N(R 14 R15 , 1 is 1 , and T is a
lower alkylene group. Item 43: The antitumor agent
according to item 1 , comprising a compound selected
from the group consisting of the compounds represented
by the general formulas (1-1), (1-2), (1-8), (1-9),
(1-15), (1-16), (1-29), (1-30), (1-43), (1-44),
(1-57), (1-58), (1-64) and (1-65) or a salt thereof as
an active ingredient, wherein Y is a group -0- or a
group -N(R 5)-, A is agroup [Formula 39-1] and R4 is a
group - (T) i~N (R 14 )R15 . Item 44: The antitumor
agent according to item 43, wherein 1 is 1 , and T is
a group -N(R 17 -B3-CO-. Item 45: The antitumor agent
according to item 43, wherein 1 is 1 , and T is a
group -B4-CO-. Item 46: The antitumor agent according
to item 43, wherein 1 is 1 , and T is a group -CO-.
Item 47: The antitumor agent according to item 43,
wherein 1 is 0 . Item 48: The antitumor agent
according to item 1 , comprising a compound selected
from the group consisting of N- [6- (4- {[2-
(4-piperonylpiperazin-l-yl) - 2-oxoethyl] ethylamino}
-2-methoxyphenoxy) pyridin-3-yl] -
3,4-dichlorobenzamide, .N-[6-(4-{ [2- (4-
piperonylpiperazin-1-yl) -2- oxoethyl]
ethylamino}phenoxy) pyridin-3-yl] -4-
trifluoromethylbenzamide, N- [6- (4-{ [2- (4-
piperonylpiperazin-1-yl) -2-oxoethyl] ethylamino} -2-
fluorophenoxy) pyridin-3-yl] -4-trif
luoromethylbenzamide, N- [6- (4-{ [2-
(4-piperonylpiperazin-l-yl) -2- oxoethy 1]methylamino}
-2-fluorophenoxy) pyridin-3-yl] -4-
trifluoromethylbenzamide, N- [6- (4-{ [2- (4-
piperonylpiperazin-1-yl) -2-oxoethyl]
methylamino}-2-methoxyphenoxy) pyridin-3-yl] -4-
trifluoromethylbenzamide, N-[6-(4-{ [2- (4-
piperonylpiperazin-1-yl) -2-oxoethyl] ethyl amino} -2-
methoxyphenoxy) pyridin-3-yl] -4- trif
luoromethylbenzamide, N- [6- (4- {[2- (4-
piperonylpiperazin-1-yl) -2-oxoethyl] ethylamino} -2-
methylphenoxy) pyridin-3-yl] -3, 4-dichlorobenzamide,
N- [6- (4-{ [2- (4-piperonylpiperazin-l-yl) -2-
oxoethy 1 ]methyl amino} -2-methylphenoxy)
pyridin-3-yl] -4- trifluoromethylbenzamide, N- (6- {4-
[3- (4- piperonylpiperazin-1-yl) -3-oxopropyl] phenoxy
}pyridin-3- yl) -3, 4-dichlorobenzenesulfonamide, N-
[6- (4-{ 4- [2- (4- piperonylpiperazin-1-yl)
-2-oxoethyl] piperazin-1- yl }phenoxy) pyridin-3-yl]
-4-trif luoromethylbenzamide, N- [6-(4-{4-[2-
(4-piperonylpiperazin-l-yl) -2- oxoethyl]
piperidin-1-yl }phenoxy) pyridin-3-yl] -4- trif
luoromethylbenzamide, N-{6-[ (4-{4-[2-(4-
piperonylpiperazin-1-yl) -2-oxoethyl] piperidin-1- yl
}phenyl) methylamino].pyridin-3-yl
}-Atrifluoromethylbenzamide, N- [6- (4-{ 4- [2- (4-
benzylpiperazin-1-yl) -2-oxoethyl] piperidin-1-yl }-2-
methylphenoxy) pyridin-3-yl] -4-trif
luoromethylbenzamide, N- [6- (4- {4- [2-
(4-piperonylpiperazin-l-yl) -2- oxoethyl]
piperidin-1-yl }-2-methylphenoxy) pyridin-3-yl] -
4-trifluoromethylbenzamide, N- [6- (4- {4- [2- (4-
piperonylpiperazin-1-yl) -2-oxoethyl] piperidin-1-yl
}-2- methylphenoxy) pyridin-3-yl] -3,
4-dichlorobenzamide, N- {6- [4-
(4-benzylpiperazine-l-carbonyl) phenoxy]
pyridin-3-yl}-4-trifluoromethylbenzamide, N- {6- [4-
(4- benzylpiperazine-1-carbonyl) phenoxy] pyridin-3-yl
}-3, Adichlorobenzamide, N- [6- ({4- [3-
(4-piperonylpiperazin-lyl) -3-oxopropyl] phenyl
}methylamino) pyridin-3-yl]
-Atrifluoromethylbenzamide, N- [6- (4-{ [2- (4-
piperonylpiperazin-1-yl) -2-oxoethyl] ethylamino} -2-
fluorophenoxy) pyridin-3-yl] -3, 4-dichlorobenzamide,
N- [6- (4-{ [2- (4-piperonylpiperazin-l-yl) -2-
oxoethy 1 ]methylamino} -2-fluorophenoxy)
pyridin-3-yl] - 3 ,4-dichlorobenzamide, N- [6- (4-{
[2- (4- piperonylpiperazin-1-yl) -2-oxoethyl]
methylamino} -2- methoxyphenoxy) pyridin-3-yl] -3,
4-dichlorobenzamide, N- [6- (4-{ [2-
(4-piperonylpiperazin-l-yl) -2- oxoethyl] methylamino}
phenoxy) pyridin-3-yl] -3,4- dichlorobenzamide, 1- (6-
{4- [3- (4-piperonylpiperazin-lyl) -3-oxopropyl]
phenoxy }pyridin-3-yl) -3- (3, Adichlorophenyl)
-1-ethylurea, N-(6-{4-[3-(4- piperonylpiperazin-1-yl)
-3-oxopropyl] phenoxy }pyridin-3- yl)
-4-trifluoromethylbenzamide, N-[6-(4-{ [2-(4-
benzylpiperazin-1-yl) -2-oxoethyl]methylamino} -2-
methylphenoxy) pyridin-3-yl]
-Atrifluoromethylrobenzamide, N-[6-(4-{4-[2-(4-
benzylpiperazin-1-yl) -2-oxoethyl] piperidin-1- yl}
phenoxy) pyridin-3-yl] -3, 4-dichlorobenzamide, N- (6-
{4- [3- (4-piperonylpiperazine-l-carbonyl)
piperidin-1- yl] phenoxy }pyridin-3-yl) -3,
4-dichlorobenzamide, N- [6- (4- {4- [2-
(4-benzylrupiperazin-l-yl) -2- oxoethyl] piper
idin-1-yl} phenoxy) pyridin-3-yl]
-4-trifluoromethylbenzamide, N-{ 6- [(4-{ 4- [2- (4-
benzylpiperazin-1-yl) -2-oxoethyl] piper idin-1- yl
}phenyl )methylamino] pyridin-3-yl
}-Atrifluoromethylbenzamide, N- (6-{4- [(2-{4- [4- (4-
fluorobenzoyl)phenyl]piperazin-l-yl}-2- oxoethyl)
methylamino] -2-methoxyphenoxy }pyridin-3-yl)
-Atrifluoromethylbenzamide, 2-
(4-piperonylpiperazin-lyl) -N-{3-methyl-4- [5- (4-
trif luoromethylphenoxymethyl) pyridin-2-yloxy] phenyl
}-2- oxoacetamide, N- [6- (4- {[2-
(4-piperonylpiperazin-l-yl) - 2-oxoethyl] methyl
amino} -2-methylphenoxy) pyridin-3-yl] -
2-fluoro-4-trif luoromethylbenzamide,
N-[6-(4-{4-[2-(4- piperonylpiperazin-1-yl)
-2-oxoethyl] piper idin-1-yl }-2- methoxyphenoxy)
pyridin-3-yl] -4-trif luoromethylbenzamide and 4- (3-{
3-methyl-4- [5- (4- trifluoromethylbenzoylamino)
pyridin-2-yloxy] phenyl }-2-
oxohexahydropyrimidin-1-yl) benzoic acid ethyl ester,
or a salt thereof as an active ingredient. Item 49:
The antitumor agent according to any one of items 1 to
48, wherein a target of the antitumor agent is a
malignant tumor. Item 50: The antitumor agent
according to item 49, wherein the malignant tumor is a
solid tumor. Item 51: The antitumor agent according to
item 49, wherein the malignant tumor is a
hematological cancer. Item 52: The antitumor agent
according to item 49, wherein the malignant tumor is
lymphoma, leukemia, or myeloma .Item 53: A method for
treating or preventing tumor comprising an
administration of a compound represented by the
general formula (1) below or a salt thereof: [Formula
39-2] wherein X i represents a nitrogen atom or a
group -CH=, R1 represents a group -Z-R 6, Z represents
a group -N (R 8)-B-, a group -B-N(R 8)-, a group
-B0-O-, a group [Formula 39-3] - NHCOa group -CO-, a
group-CH (OH) - , a group -N (R 9a )-CO-N- (R 9b )-, a
group -N=CH-, a group -N (R 1Oa )-SO 2- (B 22a )e-, a
lower alkenylene group, a group -NHCO-Bi-, a group -
NHCO-B 2-(W)U-, a group. -BO-O-Bi 9 - , a group
[Formula 39-4] , a group[Formula 39-5 ] -N N-(B213)c-
, a group -SO2-N (R 1Ob )- , a group -S-, a lower
alkynylene group, a lower alkylene group, a group -N(R
8d )- or a group -CO-NH-Bisa-- R8 represents a
hydrogen atom, a lower alkyl group that may have a
lower alkoxy group as a substituent, a lower alkanoyl
group, a lower alkylsulfonyl group or a phenyl lower
alkyl group, B represents a group -CO- or a lower
alkylene group, B0 represents a lower alkylene group,
B i represents a lower alkenylene group that may have
a phenyl group as a substituent, B2 represents a lower
alkylene group that may be substituted by a group
selected from the group consisting of a lower alkoxy
group and a phenyl group, R9a represents a hydrogen
atom or a lower alkyl group, R9b represents a hydrogen
atom or a lower alkyl group, R1Oa represents a
hydrogen atom or a lower alkyl group, B 2a represents
a lower alkylene group or a lower alkenylene group, e
represents 0 or 1 , Bisa represents a lower alkylene
group, B i9a represents a lower alkylene group, B2Oa
represents a lower alkylene group, B2Ia represents a
lower alkylene group,k represents 2 or 3 , c
represents 0 or 1 , d ' represents 0 or 1 , R1Ob
represents a hydrogen atom or a lower alkyl group, R8d
represents a hydrogen atom or a lower alkyl group, W
represents an oxygen atom, a group -NH-, or a sulfur
atom, u represents 0 or 1 , R6 represents 5- to
15-membered monocyclic, dicyclic or tricyclic
saturated or unsaturated heterocyclic group having 1
to 4 nitrogen atoms, oxygen atoms or sulfur atoms
(that may have 1 to 3 substituents, which are selected
from the group consisting of an oxo group; a lower
alkoxy group that may have a halogen atom as a
substituent; a lower alkyl group that may have a
halogen atom as a substituent; a halogen atom; a lower
alkylsulf onyl group; a phenyl group that may be
substituted by a lower alkyl group that may have a
halogen atom on the phenyl ring; a lower alkylthio
group, a pyrrolyl group, a benzoyl group; a lower
alkanoyl group; lower alkoxycarbonyl group; and an
amino group that may have a group selected from the
group consisting of a lower alkyl group and a lower
alkanoyl group as a substituent, on the heterocyclic
ring) , an adamantly group, a naphthyl group (that may
have 1 to 3 groups selected from the group consisting
of a lower alkyl group, a halogen atom, and an amino
group that may have a group selected from the
groupconsisting of a lower alkyl group and a lower
alkanoyl group as a substituent, on the naphthalene
ring) , an alkyl group that may have a lower alkoxy
group as a 



substituent, a cycloalkyl group that may be
substituted by a group selected from the group
consisting of an amino substituted lower alkyl group
that may have a lower alkyl group and a lower alkyl
group that may have a halogen atom as a substituent,
on the cycloalkyl ring, a lower alkenyl group that may
have a halogen atom as a substituent, a lower alkanoyl
group, a benzoyl group (that may have 1 to 3 groups
selected from the group consisting of a lower alkyl
group that may have a halogen atom and halogen atom,
as a substituents, on the phenyl ring) , a halogen
atom substituted lower alkyl group, cycloalkyl lower
alkyl group or a group [Formula 39-6] R7 represents a
hydrogen atom, a phenyl group, a carboxy group, a
hydroxyl group, a halogen atom, a lower alkyl group
that may have a halogen atom as a substituent, a
phenoxy group, a lower alkoxy group that may have a
halogen atom as a substituent, a lower alkylenedioxy
group, an amino group that may have, as a substituent,
a group selected from the group consisting of a lower
alkyl group, a lower alkanoyl group, a benzoyl
group,and a cycloalkyl group, a cyano group, a lower
alkanoyl group that may have a halogen atom as a
substituent, a lower alkylsulf onyl group, an
aminosulf onyl group, a lower alkoxycarbonyl group, a
lower alkanoyloxy group, a lower alkoxycarbonyl lower
alkyl group or a 5- or 6- membered saturated or
unsaturated heterocyclic group having 1 to 4 nitrogen
atoms, oxygen atoms, or sulfur atoms (that may have an
oxo group on the heterocyclic ring) , m represents an
integer from 1 to 5 (when m represents 2 to 5 , two to
five R7S may be identical or different) and R2
represents a hydrogen atom, a halogen atom, or a lower
alkyl group, Y represents a group -0-, a group -N(R
5)-, a group -CO-, a group -CH(OH)-, a lower alkylene
group, a group - S(0)n-, or a group -C(=N-OH)-, R5
represents a hydrogen atom, a lower alkyl group, a
lower alkanoyl group, a benzoyl group, a phenyl lower
alkyl group, or a cycloalkyl group, n represents 0 , 1
, or 2 , A represents a group [Formula 39-7] or a
group[Formula 39-8 ] ^ p represents 1 or 2 , R3
represents a hydrogen atom, a lower alkoxy group, a
halogen atom, a lower alkyl group that may have a
halogen atom as a substituent, a lower alkoxycarbonyl
group, a carboxy group, a group -CONR 11R12 , or a
cyano group, wherein R11 and R12 may be identical or
different and each represent a hydrogen atom, a lower
alkyl group, a cycloalkyl group, or a phenyl group,
and R11 and R12 , together with the nitrogen atom to
which they bind, may bind to each other, directly or
via a nitrogen atom, oxygen atom, or sulfur atom to
form a 5- to 7-membered saturated heterocyclic ring,
R4 represents an imidazolyl lower alkyl group, a
1,2,4- triazolyl lower alkyl g roup , a 1 , 2
,3-triazolyl lower alkyl group, a 1 ,2 ,5-triazolyl
lower alkyl group, a pyrazolyl lower alkyl group, a
pyrimidinyl lower alkyl group that may have an oxo
group as a substituent on the pyrimidine ring, a 3
,5-dioxoisoxazolidin-4-ylidene lower alkyl group, a 1
,2 ,4-oxadiazolyl lower alkyl group that may have a
lower alkyl group as a substituent on the 1 ,2
,4-oxadiazole ring, a thiazolidinyl lower alkyl group
that may have an oxo group as a substituent on the
thiazolidine ring, agroup [Formula 39-9] , a group
[Formula 39-10 ] or a group - (T) - N(R14 )R15 , R13
represents a hydrogen atom, a lower alkyl group that
may have a halogen atom as a substituent, a lower
alkanoyl group that may have a halogen atom as a
substituent, a lower alkoxycarbonyl group, a phenyl
lower alkyl group that may have a lower alkylenedioxy
group as a substituent on the phenyl ring, an
imidazolyl lower alkyl group, a lower alkoxycarbonyl
lower alkyl group, a carboxy lower alkyl group, a
benzoyl group, a morpholino-substituted lower alkanoyl
group, a piperazinyl carbonyl lower alkyl group that
may be substituted, on the piperazine ring, by a
phenyl lower alkyl group that may have a lower
alkylenedioxy group as a substituent on the phenyl
ring, a piperazinyl lower alkanoyl group that may be
substituted, on the piperazine ring, by a phenyl lower
alkyl group that may have a lower alkylenedioxy group
as a substituent on the phenyl ring,
amorpholinocarbonyl-substituted lower alkyl group, or
an imidazolyl lower alkanoyl group, R13a represents a
hydrogen atom or a hydroxyl group, T represents a
lower alkylene group, a group -N (R 17 )-B3- CO-, a
group -B19-N (R 18 )-CO-, a group -B4-CO-, a group -
Q-B5-CO-, a group -B -N (R 19 )-B7-CO-, a group -CO-B
8- , a group -CH(OH)-B 9- , a group -CO-B I0-CO-, a
group -CH(OH)- Bn-CO-, a group -CO-, a group -SO - ,
or a group -B23a CO-CO-, wherein R17 represents a
hydrogen atom, a lower alkyl group, a cycloalkyl
group, a cycloalkylcarbonyl group, a lower alkanoyl
group that may have a halogen atom as a substituent, a
lower alkenyl group, an aminosubstituted lower
alkanoyl group that may have a lower alkyl group as a
substituent, or a lower alkylsulf onyl group, B
represents a lower alkylene group, B i9 represents a
lower alkylene group, R18 represents a hydrogen atom
or a lower alkyl group, B4 represents a lower
alkenylene group or a lower alkylene group that may
have a hydroxyl group as a substituent, Q represents
an oxygen atom or a group -S(0)n- (wherein n is the
same as described above) , B5 represents a lower
alkylene group, B represents a lower alkylene group,
R19 represents a hydrogen atom or a lower alkanoyl
group,B7 represents a lower alkylene group, B
represents a lower alkylene group, B represents a
lower alkylene group, Bio represents a lower alkylene
group, Bn represents a -lower alkylene group, B23a
represents a lower alkylene group, 1 represents 0 or 1
, R14 represents a hydrogen atom or an alkyl group
that may have a hydroxyl group as a substituent, R15
represents (2) a hydroxyl group-substituted alkyl
group, (3) a cycloalkyl group that may have a group
selected from the group consisting of a hydroxyl group
and a lower alkyl group as a substituent, (4) a
phenoxy lower alkyl group, (5) a phenyl group that may
be substituted, on the phenyl ring, by 1 to 3 groups
selected from the group consisting of a lower alkyl
group; a lower alkoxy group that may have a halogen
atom as a substituent; a halogen atom; an amino lower
alkoxy group that may have a lower alkyl group as a
substituent; a hydroxyl group-substituted lower alkyl
group; a phenyl lower alkyl group; a lower alkynyl
group; an amino group that may have a lower alkylsulf
onyl group as a substituent; a lower alkylthio group;
a cycloalkyl group; a phenylthio group; an adamantyl
group; an anilino group that may have a halogen atom
as a substituent on the phenyl ring; a lower
alkoxycarbonyl group; a piperazinyl group that may
have a lower alkyl group as a substituent on
thepiperazine ring; a pyrrolidinyl group that may have
an oxo group as a substituent on the pyrrolidine ring;
a lower alkanoylamino group; a cyano group; and a
phenoxy group, (6) a phenoxy group, (7) a phenyl lower
alkyl group that may be substituted, on the phenyl
ring, by 1 to 3 groups selected from the group
consisting of a halogen atom, a lower alkoxy group
that may have a halogen atom as a substituent, and a
lower alkyl group, (8) a phenyl lower alkyl group that
has a lower alkylenedioxy group as a substituent on
the phenyl ring, (10) a lower
alkoxycarbonyl-substituted lower alkyl group, (11) a
carboxy-substituted lower alkyl group, (12) an amino
group that may have a lower alkanoyl group as a
substituent, (13) a 1,2,3,4- tetrahydroquinolyl group
that may have 1 to 3 groups selected from the group
consisting of an oxo group, a lower alkoxy group, and
a lower alkylenedioxy group as a substituent (s) on
the tetrahydroquinoline ring, (14) a cycloalkyl lower
alkyl group, (15) a piperazinyl lower alkanoyl group
that may be substituted, on the piperazine ring, by a
phenyl lower alkyl group that may have a lower
alkylenedioxy group as a substituent on the phenyl
ring, (16) a pyridyl lower alkyl group, (17) an amino
group-substituted lower alkyl group that may have a
group selected from the group consisting of a lower
alkyl group and a lower alkanoyl group as a
substituent, (18) a lower alkoxy lower alkyl group,
(19) an imidazolyl group, (20) an imidazolyl
loweralkyl group, (21) a 1,2,3,4-
tetrahydroisoquinolylcarbonyl-substituted lower alkyl
group, (22) a piperidinylcarbonyl group that may have
a group selected from the group consisting of a lower
alkoxycarbonyl group, a phenyl lower alkyl group, and
a furyl lower alkyl group as a substituent on t h e
piperidine ring, (23) a thiazolidinyl lower alkanoyl
group that may have an oxo group as a substituent on
the thiazolidine ring, (24) a piperidinyl group that
may be substituted, on the piperidine ring, by a group
selected from the group consisting of a lower
alkoxycarbonyl group, a phenyl lower alkyl group, a
lower alkyl group, a benzoyl group, and a furyl lower
alkyl group, (25) a carbonyl lower alkyl group
substituted by a group [Formula 39-11] , (26) a
carbonyl lower alkyl group substituted by a group
[Formula 39-12] 27) a group -CO-B 20-N (R 36)R37 ,
(26a) a pyrrolidinyl lower alkyl group, (27a) a
morpholino lower alkyl group, (28a) a phenyl lower
alkenyl group, (29a) ananilinocarbonyl lower alkyl
group that may have a lower alkyl group as a
substituent on the phenyl ring, (30a) an indolyl
group, (31a) a piperazinyl lower alkyl group that may
have, as a substituent on the piperazine ring, a group
selected from the group consisting of a lower alkyl
group and a phenyl lower alkyl group that may have a
lower alkylenedioxy group as a substituent on the
phenyl ring, (32a) an amidino lower alkyl group that
may have a lower alkyl group as a substituent, (33a) a
fluorenyl group, (34a) a carbazolyl group that may
have a lower alkyl group as a substituent on the
carbazole ring, (35a) an amidino group that may have a
lower alkyl group as a substituent, (3 ba ) a
piperazinyl-substituted oxalyl group that may have 1
to 3 groups selected from the group consisting of a
phenyl lower alkyl group (that may have 1 to 3 groups
selected from the group consisting of a lower
alkylenedioxy group and a lower alkoxy group as a
substituent (s) on the phenyl ring) and a pyridyl
lower alkyl group as a substituent (s) on the
piperazine ring, or (37a) a cyano-substituted lower
alkyl group, R34 represents an oxo group or a phenyl
group, d represents an integer from 0 to 3 , B 20
represents a lower alkylene group, R36 and R37 ,
together with the nitrogen atom to which they bind,
may bind to each other, directly or via a nitrogen
atom, oxygen atom, or sulfur atom to form a 5- to
7-membered saturated heterocyclic group, wherein,
onthe heterocyclic ring, 1 to 3 phenyl lower alkyl
groups that may have a lower alkylenedioxy group on
the phenyl ring, may be present as a substituent (s) ,
R14 and R15, together with the nitrogen atom to which
they bind, may bind to each other, directly or via a
nitrogen atom, oxygen atom, or sulfur atom to form a
5- to 10-membered saturated or unsaturated
heterocyclic ring; or a group [Formula 39-13] wherein,
on the heterocyclic ring, 1 to 3 substituents may be
present which are selected from the group consisting
of (28) a phenyl-substituted lower alkyl group, which
has 1 to 2 phenyl groups that may be substituted by 1
to 3 groups on the phenyl ring, selected from the
group consisting of a lower alkanoyl group, an amino
group that may have a lower alkanoyl group as a
substituent, a lower alkoxycarbonyl group, a cyano
group, a nitro group, a phenyl group, a halogen atom,
a lower alkyl group that may have a halogen atom as a
substituent, a lower alkoxy group that may have a
halogen atom as a substituent, a phenyl lower alkoxy
group, a hydroxyl group, and a lower alkylenedioxy
group, and that may have a pyridyl group on the lower
alkyl group, (29) a carbamoyl group, (30) a pyridyl
lower alkyl group that may have, as a substituent (s)
onthe pyridine ring, 1 to 3 groups selected from the
group consisting of a hydroxyl group and a lower alkyl
group that may have a hydroxyl group as a substituent,
(31) a pyrrolyl lower alkyl group that may have 1 to 3
lower alkyl groups as a substituent (s) on the pyrrole
ring, (32) a benzoxazolyl lower alkyl group, (33) a
benzothiazolyl lower alkyl group, (34) a furyl lower
alkyl group, (35) a benzoyl group that may be
substituted, on the phenyl ring, by 1 to 3 groups
selected from the group consisting of a cyano group,
an amino group that may have a lower alkylsulf onyl
group as a substituent, a halogen atom, a lower alkoxy
group, a lower alkyl group that may have a halogen
atom as a substituent, a thiazolidinyl lower alkyl
group that may have an oxo group as a substituent on
the thiazolidine ring, a thiazolidinylidene lower
alkyl group that may have an oxo group as a
substituent on the thiazolidine ring, and a lower
alkylenedioxy group, (36) a pyrimidinyl group, (37) a
pyrazinyl group, (38) a pyridyl group, (39) a lower
alkoxycarbonyl group, (40) 



a thiazolidinyl lower alkanoyl group that may be
substituted, on the thiazolidine ring, by a group
selected from the group consisting of an oxo group and
a group [Formula 39-14] Ra =N- N= V(wherein Ra and Rb
each represent a lower alkyl group) , (41) a lower
alkyl group that may have a group selected from the
group consisting of a hydroxyl group and a halogen
atom as a substituent, (42) a lower alkanoyl group
that may have a halogen atom as a substituent, (43) a
phenyl group that may be substituted, on the phenyl
ring, by 1 to 3 groups selected from the group
consisting of a carbamoyl group that may have a group
selected from the group consisting of a lower alkoxy
lower alkyl group and a lower alkyl group, a lower
alkoxycarbonyl group, a carboxy group, a cyano group,
a phenyl group, a halogen atom, a lower alkyl group
that may have a halogen atom as a substituent, a lower
alkoxy group that may have a halogen atom as a
substituent, a benzoyl group that may have a halogen
atom as a substituent on the phenyl ring, a phenyl
lower alkyl group that may have a halogen atom as a
substituent on the phenyl ring, and a hydroxyl group,
(44) a phenyl group that may have a lower
alkylenedioxy group as a substituent on the phenyl
ring, (45) a naphthyl lower alkyl group, (4 6 ) a
phenoxy group that may be substituted, on the phenyl
ring, by 1 to 3 groups selected from the group
consisting of a cyano group, a lower alkyl group that
may have a halogen atom as a substituent, and a lower
alkoxy group that may have a halogen atom as a
substituent, (47) a phenoxy lower alkyl group, (48) a
phenyl lower alkoxy group that may be substituted, on
the phenyl ring, by 1 to 3groups selected from the
group consisting of a halogen atom, a lower alkyl
group that may have a halogen atom as a substituent,
and a lower alkoxy group that may have a halogen atom
as a substituent, (49) a group - (Bi2CO) t-N (R
20)R21, (50) a group - (CO) o-B 13-N (R 22 )R23, (51)
a 1 ,2 ,3 ,4-tetrahydronaphthyl-substituted lower
alkyl group that may be substituted, on the 1,2,3,4-
tetrahydronaphthalene ring, by 1 to 5 lower alkyl
groups as a substituent (s) , (52) a cycloalkyl group
that may have a hydroxyl group as a substituent, (53)
a piperidinyl group that may be substituted, on the
piperidine ring, by 1 to 3 lower alkyl groups as a
substituent (s) , (54) a quinolyl lower alkyl group,
(55) a 1 ,2 ,3 ,4-tetrazolyl lower alkyl group that
may have a group selected from the group consisting of
a lower alkyl group and a phenyl lower alkyl group as
a substituent on the tetrazole ring, (56) a thiazolyl
lower alkyl group that may have a phenyl group as a
substituent on the thiazole ring, (57) a benzoyl lower
alkyl group that may have 1 to 3 groups selected from
the group consisting of a lower alkoxy group and a
halogen atom as a substituent (s) on the phenyl ring,
(58) a piperidinyl lower alkyl group that may have a
lower alkyl group as a substituent on the piperidine
ring, (59) an imidazolyl group that may have 1 to 3
phenyl groups as a substituent (s) on the imidazole
ring, (60) a benzimidazolyl group that may have 1 to 3
lower alkyl groups as a substituent (s) on
thebenzimidazole ring, (61) a pyridyl lower alkoxy
group, (62) a 1 ,2 ,3 ,4-tetrahydroquinolyl lower
alkyl group that may have an oxo group as a
substituent on the tetrahydroquinoline ring, (63) a 1
, 3 ,4-oxadiazolyl lower alkyl group that may have an
oxo group as a substituent on the 1 , 3 ,4-oxadizole
ring, (64) a cycloalkyl lower alkyl group, (65) a
tetrahydropyranyl group, (66) a thienyl lower alkyl
group, (67) a pyrimidinylcarbonyl group that may have
an oxo group as a substituent on the pyrirnidine ring,
(68) a hydroxyl group, (69) a carboxy group, (70) a
lower alkoxy lower alkyl group, (71) a lower alkoxy
lower alkoxy group, (72) a benzoyloxy group, (73) a
lower alkoxycarbonyl lower alkoxy group, (74) a
carboxy lower alkoxy group, (75) a phenoxy lower
alkanoyl group, (76) a 1,2,3,4-
tetrahydroquinolylcarbonyl group that may have an oxo
group as a substituent on the tetrahydroquinoline
ring, (77) a phenylsulfonyl group, (78) an imidazolyl
lower alkanoyl group, (79) an imidazolyl lower alkyl
group, (80) a pyridylcarbonyl group, (81) an
imidazolylcarbonyl group, (82) a lower alkoxycarbonyl
lower alkyl group, (83) a carboxy lower alkyl group,
(84) a group - (0-Bi5)s-CO-N (R 26)R27 , (85) a group
-N(R 28 )- CO-Bi 6-N (R 29 )R30 , (86) a group -N (R
31 )-Bi7-CO-N (R 32 )R33, (87) a benzoxazolyl group,
(88a) a benzothienyl group, (89a) an oxo group, and
(90a) a 1,2,3,4- tetrahydroquinolyl group that may
have an oxo group as a substituent on the
tetrahydroquinoline ring,B i2 represents a lower
alkylene group, t represents 0 or 1 , R20 and R2 1 may
be identical or different and each represent a
hydrogen atom; an amino group that may have a lower
alkoxycarbonyl group as a substituent; a benzoyl group
that may have 1 to 3 lower alkoxy groups as a
substituent (s) on the phenyl ring; a lower alkyl
group; a lower alkyl group having 1 to 2 phenyl groups
that may be substituted, on the phenyl ring, by 1 to 3
groups selected from the group consisting of a lower
alkoxycarbonyl group, a cyano group, a nitro group, a
phenyl group, a halogen atom, a lower alkyl group that
may have a halogen atom as a substituent, a lower
alkoxy group that may have a halogen atom as a
substituent, and a lower alkylthio group; a phenyl
group that may be substituted, on the phenyl ring, by
1 to 3 groups selected from the group consisting of a
lower alkoxy group that may have a halogen atom as a
substituent and a lower alkyl group that may have a
halogen atom as a substituent; a lower alkoxycarbonyl
group; a cycloalkyl lower alkyl group; a pyrrolidinyl
lower alkyl group that may have 1 to 3 lower alkyl
groups that may have a hydroxyl group as a substituent
on the pyrrolidine ring; an amino-substituted lower
alkyl group that may have a group selected from the
group consisting of a phenyl group and a lower alkyl
group as a substituent; a 1 ,2 , 3
,4-tetrahydronaphthylsubstituted lower alkyl group
that may have 1 to 5lower alkyl groups as a
substituent (s) on the 1,2,3,4- tetrahydronaphthalene
ring; a naphthyl lower alkyl group; a pyridyl lower
alkyl group; a quinolyl lower alkyl group; a 1 ,2 , 3
,4-tetrazolyl lower alkyl group that may have 1 to 3
groups selected from the group consisting of a lower
alkyl group and a phenyl lower alkyl group as a
substituent (s) on the tetrazole ring; a 1 , 2 ,
4-triazolyl lower alkyl group; a tetrahydrofuryl lower
alkyl group that may have a hydroxyl group as a
substituent on the lower alkyl group; a phenoxy lower
alkyl group that may have 1 to 3 groups selected from
the group consisting of a lower alkyl group and a
nitro group as a substituent (s) on the phenyl ring; a
phenyl lower alkanoyl group; a lower alkanoyl group
that may have a halogen atom as a substituent; an
imidazolyl lower alkanoyl group; a lower
alkoxycarbonyl lower alkyl group; a pyridyl group; or
a carboxy lower alkyl group, or a cycloalkyl group;
and R20 and R21, together with the nitrogen atom to
which they bind, may bind to each other, directly or
via a nitrogen atom, oxygen atom, or sulfur atom to
form a 5- to 7-membered saturated heterocyclic ring
(wherein, on the heterocyclic ring, 1 to 3
substituents may be present, which are selected from
the group consisting of a lower alkyl group, a phenyl
group that may have 1 to 3 groups selected from the
group consisting of a halogen atom and a lower alkyl
group that may have a halogen atom as a substituent
(s) on the phenyl ring, and a phenyl loweralkyl group
that may have a lower alkylenedioxy group as a
substituent on the phenyl ring) , o represents 0 or 1
, B i3 represents a lower alkylene group, R22 and R23
may be identical or different and each represent a
hydrogen atom, a lower alkyl group, a benzoyl group
that may have 1 to 3 lower alkoxy groups as a
substituent (s) on the phenyl ring, a phenoxy lower
alkyl group that may have a lower alkyl group as a
substituent on the phenyl ring, a phenyl lower alkyl
group, or a phenyl group, or R22 and R23, together
with the nitrogen atom to which they bind, may bind to
each other, directly or via a nitrogen atom, oxygen
atom, or sulfur atom to form a 5- to 7-membered
saturated heterocyclic ring (wherein, on the
heterocyclic ring, 1 to 3 substituents may be present,
which are selected from the group consisting of a
lower alkyl group and a phenyl lower alkyl group that
may have a lower alkylenedioxy group as a substituent
on the phenyl ring) , B i represents a lower alkylene
group, s represents 0 or 1 , R26 and R27 may be
identical or different and each represent a hydrogen
atom, a lower alkyl group, a phenyl lower alkyl group,
or an imidazolyl lower alkyl group, and R26 and R27 ,
together with the nitrogen atom to which they bind,
may bind to each other, directly or via a nitrogen
atom, oxygen atom, or sulfur atom toform a 5- to
7-membered saturated heterocyclic ring, (wherein, on
the heterocyclic ring, 1 to 3 phenyl lower alkyl
groups that may have a lower alkylenedioxy group as a
substituent, may be present on the phenyl ring, as a
substituent (s) ) , R28 represents a hydrogen atom or
a lower alkyl -group, B i6 represents a lower alkylene
group, R29 and R30 , together with the nitrogen atom
to which they bind, may bind to each other, directly
or via a nitrogen atom, oxygen atom, or sulfur atom to
form a 5- to 7-membered saturated heterocyclic group,
wherein, on the heterocyclic ring, 1 to 3 substituents
may be present, which are selected from the group
consisting of a lower alkyl group, a phenyl group, and
a phenyl lower alkyl group that may have a lower
alkylenedioxy group as a substituent on the phenyl
ring, R31 represents a hydrogen atom or a lower alkyl
group, Bi7 represents a lower alkylene group, R32 and
R33, together with the nitrogen atom to which they
bind, may bind to each other, directly or via a
nitrogen atom, oxygen atom, or sulfur atom to form a
5- to 7-membered saturated heterocyclic group,
(wherein, on the heterocyclic ring, 1 to 3
substituents may be present, which are selected from
the group consisting of a lower alkyl group, a phenyl
group, and a phenyl lower alkyl group that may have a
lower alkylenedioxy group as a substituent on the
phenyl ring) , provided that the aforementioned
compound or a saltthereof satisfies the following
requirements (i) to (V) : (i) when X i represents a
group -CH=, then R3 represents a hydrogen atom; (ii)
when X i represents a group -CH=, 1 represents 1 , T
represents -CO-, and R14 represents a hydrogen atom or
an alkyl group that may have a hydroxyl group as a
substituent, R15 represents the group (24) ; (i  )
when X i represents a group -CH=, 1 represents 1 , and
T represents -N (R 17 )-B3-CO-, R14 and R15, together
with the nitrogen atom to which they bind, may bind to
each other, directly or via a nitrogen atom, oxygen
atom, or sulfur atom to form a 5- to 10- membered
saturated or unsaturated heterocyclic ring, wherein,
on the heterocyclic ring, 1 to 3 groups of (28) are
present as a substituent (s) ; (iv) when X i
represents a nitrogen atom, and 1 represents 0 , or
when X i represents a nitrogen atom, 1 represents 1 ,
and T represents -CO- or -SO , R15 is not a group (5),
(7), (19), or (20); and (v) when R6 represents a
cycloalkyl group that may have on the cycloalkyl ring,
a substituent selected from the group consisting of an
amino-substituted lower alkyl group that may have a
lower alkyl group and a lower alkyl group that may
have a halogen atom as a substituent, R4 represents a
group - (T) i-N (R 14 )R15 (wherein T and 1 are the
same as described above, andR14 and R15, together with
the nitrogen atom to which they bind, may bind to each
other, directly or via a nitrogen atom, oxygen atom,
or sulfur atom to form a 5- to 10-membered saturated
heterocyclic ring; or R14 and R15 form a group
[Formula 39-15] Item 54: Use of a compound represented
by the general formula (1) below or a salt thereof for
manufacturing an antitumor agent: [Formula 39-16]
wherein X i represents a nitrogen atom or a group
-CH=, R1 represents a group -Z-R 6, Z represents a
group -N (R 8)-B-, a group -B-N(R 8)-, a group -Bo-O-,
a group [Formula 39-17] - NHCO- - a group -CO-, a
group-CH (OH) - , a group -N (R 9a )-CO-N- (R 9b )-, a
group -N=CH-, a group -N (R 1Oa )-SO2- (B 22a )e-, a
lower alkenylene group, a group -NHCO-Bi-, a group
-NHCO-B2- (W) U-, a group -BO-O-Bi 9 - , a group
[Formula 39-18 ] , a group [Formula 39-19] -N N-(B
2ia) c- , a group -SO2-N(R 1013 )-, a group -S-, a
lower alkynylene group, a lower alkylene group, a
group -N(R8d )- or a group -CO-NH-Bisa-- R8 represents
a hydrogen atom, a lower alkyl group that may have a
lower alkoxy group as a substituent, a lower alkanoyl
group, a lower alkylsulf onyl group or a phenyl lower
alkyl group, B represents a group -CO- or a lower
alkylene group, B0 represents a lower alkylene group,
B i represents a lower alkenylene group that may have
a phenyl group as a substituent, B2 represents a lower
alkylene group that may be substituted by a group
selected from the group consisting of a lower alkoxy
group and a phenyl group, R9a represents a hydrogen
atom or a lower alkyl group, R9b represents a hydrogen
atom or a lower alkyl group, 



R1Oa represents a hydrogen atom or a lower alkyl
group, B22a represents a lower alkylene group or a
loweralkenylene group, e represents 0 or 1 , B i8a
represents a lower alkylene group, B i9a represents a
lower alkylene group, B2Oa represents a lower alkylene
group, B Ia represents a lower alkylene group, k
represents 2 or 3 , c represents 0 or 1 , d 1
represents 0 or 1 , R1Ob represents a hydrogen atom or
a lower alkyl group, R8d represents a hydrogen atom or
a lower alkyl group, W represents an oxygen atom, a
group -NH-, or a sulfur atom, u represents 0 or 1 , R6
represents 5- to 15-membered monocyclic, dicyclic or
tricyclic saturated or unsaturated heterocyclic group
having 1 to 4 nitrogen atoms, oxygen atoms or sulfur
atoms (that may have 1 to 3 substituents, which are
selected from the group consisting of an oxo group; a
lower alkoxy group that may have a halogen atom as a
substituent ; a lower alkyl group that may have a
halogen atom as a substituent; a halogen atom; a lower
alkylsulfonyl group; a phenyl group that may be
substituted by a lower alkyl group that may have a
halogen atom on the phenyl ring; a lower alkylthio
group, a pyrrolyl group, a benzoyl group; a lower
alkanoyl group; lower alkoxycarbonyl group; and an
amino group that may have a group selected from
thegroup consisting of a lower alkyl group and a lower
alkanoyl group as a substituent, on the heterocyclic
ring) , an adamantly group, a naphthyl group (that may
have 1 to 3 groups selected from the group consisting
of a lower alkyl group, a halogen atom, and an amino
group that may have a group selected from the group
consisting of a lower alkyl group and a lower alkanoyl
group as a substituent, on the naphthalene ring) , an
alkyl group that may have a lower alkoxy group as a
substituent, a cycloalkyl group that may be
substituted by a group selected from the group
consisting of an amino substituted lower alkyl group
that may have a lower alkyl group and a lower alkyl
group that may have a halogen atom as a substituent,
on the cycloalkyl ring, a lower alkenyl group that may
have a halogen atom as a substituent, a lower alkanoyl
group, a benzoyl group (that may have 1 to 3 groups
selected from the group consisting of a lower alkyl
group that may have a halogen atom and halogen atom,
as a substituents, on the phenyl ring) , a halogen
atom substituted lower alkyl group, cycloalkyl lower
alkyl group or a group [Formula 39-20] . R7 represents
a hydrogen atom, a phenyl group, a carboxy group, a
hydroxyl group, a halogen atom, a lower alkylgroup
that may have a halogen atom as a substituent, a
phenoxy group, a lower alkoxy group that may have a
halogen atom as a substituent, a lower alkylenedioxy
group, an amino group that may have, as a substituent,
a group selected from the group consisting of a lower
alkyl group, a lower alkanoyl group, a benzoyl group,
and a cycloalkyl group, a cyano group, a lower
alkanoyl group that may have a halogen atom as a
substituent, a lower alkylsulfonyl group, an aminosulf
onyl group, a lower alkoxycarbonyl group, a lower
alkanoyloxy group, a lower alkoxycarbonyl lower alkyl
group or a 5- or 6- membered saturated or unsaturated
heterocyclic group having 1 to 4 nitrogen atoms,
oxygen atoms, or sulfur atoms (that may have an oxo
group on the heterocyclic ring) , m represents an
integer from 1 to 5 (when m represents 2 to 5 , two to
five R7S may be identical or different) and R2
represents a hydrogen atom, a halogen atom, or a lower
alkyl group, Y represents a group -0-, a group -N(R
5)-, a group -CO-, a group -CH(OH)-, a lower alkylene
group, a group - S(O)n-, or a group -C(=N-OH)-, R5
represents a hydrogen atom, a lower alkyl group, a
lower alkanoyl group, a benzoyl group, a phenyl lower
alkyl group, or a cycloalkyl group, n represents 0 , 1
, or 2 , A represents a group[Formula 39-21] or a
group [Formula 39-22] p represents 1 or 2 , R3
represents a hydrogen atom, a lower alkoxy group, a
halogen atom, a lower alkyl group that may have a
halogen atom as a substituent, a lower alkoxycarbonyl
group, a carboxy group, a group -CONR 11R12 , or a
cyano group, wherein R11 and R12 may be identical or
different and each represent a hydrogen atom, a lower
alkyl group, a cycloalkyl group, or a phenyl group,
and R11 and R12 , together with the nitrogen atom to
which they bind, may bind to each other, directly or
via a nitrogen atom, oxygen atom, or sulfur atom to
form a 5- to 7-membered saturated heterocyclic ring,
R4 represents an imidazolyl lower alkyl group, a
1,2,4- triazolyl lower alkyl group, a 1 ,2
,3-triazolyl lower alkyl group, a 1 ,2 ,5-triazolyl
lower alkyl group, a pyrazolyl lower alkyl group, a
pyrimidinyl lower alkyl group that may have an oxo
group as a substituent on the pyrimidine ring, a 3
,5-dioxoisoxazolidin-4-ylidenelower alkyl group, a 1
,2 ,4-oxadiazolyl lower alkyl group that may have a
lower alkyl group as a substituent on the 1 , 2
,4-oxadiazole ring, a thiazolidinyl lower alkyl group
that may have an oxo group as a substituent on the
thiazolidine ring, a group [Formula 39-23] , a group
[Formula 39-24] or a group - (T) i-N (R 14 )R15 , R13
represents a hydrogen atom, a lower alkyl group that
may have a halogen atom as a substituent, a lower
alkanoyl group that may have a halogen atom as a
substituent, a lower alkoxycarbonyl group, a phenyl
lower alkyl group that may have a lower alkylenedioxy
group as a substituent on the phenyl ring, an
imidazolyl lower alkyl group, a lower alkoxycarbonyl
lower alkyl group, a carboxy lower alkyl group, a
benzoyl group, a morpholino-substituted lower alkanoyl
group, a piperazinyl carbonyl lower alkyl group that
may be substituted, on the piperazine ring, by a
phenyl lower alkyl group that may have a lower
alkylenedioxygroup as a substituent on the phenyl
ring, a piperazinyl lower alkanoyl group that may be
substituted, on the piperazine ring, by a phenyl lower
alkyl group that may have a lower alkylenedioxy group
as a substituent on the phenyl ring, a
morpholinocarbonyl-substituted lower alkyl group, or
an imidazolyl lower alkanoyl group, R13a represents a
hydrogen atom or a hydroxyl group, T represents a
lower alkylene group, a group -N(R 17 )-B3 CO-, a
group -Bi9-N (R 18 )-CO-, a group -B4-CO-, a group -
Q-B5-CO-, a group -B6-N (R 19)-B7-CO-, a group -CO-B
8- , a group -CH(OH)-B 9- , a group -CO-B I0-CO-, a
group -CH(OH)- Bn-CO-, a group -CO-, a group -SO2- ,
or a group -B23 - CO-CO-, wherein R17 represents a
hydrogen atom, a lower alkyl group, a cycloalkyl
group, a cycloalkylcarbonyl group, a lower alkanoyl
group that may have a halogen atom as a substituent, a
lower alkenyl group, an aminosubstituted lower
alkanoyl group that may have a lower alkyl group as a
substituent, or a lower alkylsulfonyl group, B3
represents a lower alkylene group, Big represents a
lower alkylene group, R18 represents a hydrogen atom
or a lower alkyl group, B4 represents a lower
alkenylene group or a lower alkylene group that may
have a hydroxyl group as a substituent, Q represents
an oxygen atom or a group -S(O)n- (whereinn is the
same as described above) , B5 represents a lower
alkylene group, B6 represents a lower alkylene group,
R19 represents a hydrogen atom or a lower alkanoyl
group, B7 represents a lower alkylene group, B
represents a lower alkylene group, B9 represents a
lower alkylene group, Bio represents a lower alkylene
group, Bn represents a lower alkylene group, B23a
represents a lower alkylene group, 1 represents 0 or 1
, R14 represents a hydrogen atom or an alkyl group
that may have a hydroxyl group as a substituent, R15
represents (2) a hydroxyl group-substituted alkyl
group, (3) a cycloalkyl group that may have a group
selected from the group consisting of a hydroxyl group
and a lower alkyl group as a substituent, (4) a
phenoxy lower alkyl group, (5) a phenyl group that may
be substituted, on the phenyl ring, by 1 to 3 groups
selected from the group consisting of a lower alkyl
group; a lower alkoxy group that may have a halogen
atom as a substituent; a halogen atom; an amino lower
alkoxy group that may have a lower alkyl group as a
substituent; a hydroxyl group-substituted lower alkyl
group; a phenyl lower alkyl group; a lower alkynyl
group; an amino group that may have a lower
alkylsulfonyl group as a substituent; a lower
alkylthiogroup; a cycloalkyl group; a phenylthio
group; an adamantyl group; an anilino group that may
have a halogen atom as a substituent on the phenyl
ring; a lower alkoxycarbonyl group; a piperazinyl
group that may have a lower alkyl group as a
substituent on the piperazine ring; a pyrrolidinyl
group that may have an oxo group as a substituent on
the pyrrolidine ring; a lower alkanoylamino group; a
cyano group; and a phenoxy group, (6) a phenoxy group,
(7) a phenyl lower alkyl group that may be
substituted, on the phenyl ring, by 1 to 3 groups
selected from the group consisting of a halogen atom,
a lower alkoxy group that may have a halogen atom as a
substituent, and a lower alkyl group, (8) a phenyl
lower alkyl group that has a lower alkylenedioxy group
as a substituent on the phenyl ring, (10) a lower
alkoxycarbonyl-substituted lower alkyl group, (11) a
carboxy-substituted lower alkyl group, (12) an amino
group that may have a lower alkanoyl group as a
substituent, (13) a 1,2,3,4- tetrahydroquinolyl group
that may have 1 to 3 groups selected from the group
consisting of an oxo group, a lower alkoxy group, and
a lower alkylenedioxy group as a substituent (s) on
the tetrahydroquinoline ring, (14) a cycloalkyl lower
alkyl group, (15) a piperazinyl lower alkanoyl group
that may be substituted, on the piperazine ring, by a
phenyl lower alkyl group that may have a lower
alkylenedioxy group as a substituent on the phenyl
ring, (16) a pyridyl lower alkyl group, (17)an amino
group-substituted lower alkyl group that mayhave a
group selected from the group consisting of a lower
alkyl group and a lower alkanoyl group as a
substituent, (18) a lower alkoxy lower alkyl group,
(19) an imidazolyl group, (20) an imidazolyl lower
alkyl group, (21) a 1,2,3,4-
tetrahydroisoquinolylcarbonyl-substituted lower alkyl
group, (22) a piperidinylcarbonyl group that may have
a group selected from the group consisting of a lower
alkoxycarbonyl group, a phenyl lower alkyl group, and
a furyl lower alkyl group as a substituent on the
piperidine ring, (23) a thiazolidinyl lower alkanoyl
group that may have an oxo group as a substituent on
the thiazolidine ring, (24) a piperidinyl group that
may be substituted, on the piperidine ring, by a group
selected from the group consisting of a lower
alkoxycarbonyl group, a phenyl lower alkyl group, a
lower alkyl group, a benzoyl group, and a furyl lower
alkyl group, (25) a carbonyl lower alkyl group
substituted by a group [Formula 39-25] , (26) a
carbonyl lower alkyl group substituted by a
group[Formula 39-26] 27) a group -CO-B 20-N (R 36)R37
, (26,a) a pyrrolidinyl lower alkyl group, (27a) a
morpholino lower alkyl group, (28a) a phenyl lower
alkenyl group, (29a) an anilinocarbonyl lower alkyl
group that may have a lower alkyl group a s a
substituent on the phenyl ring, (30a) an indolyl
group, (31a) a piperazinyl lower alkyl group that may
have, as a substituent on the piperazine ring, a group
selected from the group consisting of a lower alkyl
group and a phenyl lower alkyl group that may have a
lower alkylenedioxy group as a substituent on the
phenyl ring, (32a) an amidino lower alkyl group that
may have a lower alkyl group as a substituent, (33a) a
fluorenyl group, (34a) a carbazolyl group that may
have a lower alkyl group as a substituent on the
carbazole ring, (35a) an amidino group that may have a
lower alkyl group a s a substituent, (36a) a
piperazinyl-substituted oxalyl group that may have 1
to 3 groups selected from the group consisting o f a
phenyl lower alkyl group (that may have 1 to 3 groups
selected from the group consisting o f a lower
alkylenedioxy group and a lower alkoxy group as a
substituent (s) on the phenyl ring) and a pyridyl
lower alkyl group as a substituent (s) on the
piperazine ring, or (37a) a cyano-substituted lower
alkyl group,R34 represents an oxo group or a phenyl
group, d represents an integer from 0 to 3 , B2O
represents a lower alkylene group, R36 and R37 ,
together with the nitrogen atom to which they bind,
may bind to each other, directly or via a nitrogen
atom, oxygen atom, or sulfur atom to form a 5- to
7-membered saturated heterocyclic group, wherein, on
the heterocyclic ring, 1 to 3 phenyl lower alkyl
groups that may have a lower alkylenedioxy group on
the phenyl ring, may be present as a substituent (s) ,
R14 and R15 , together with the nitrogen atom to which
they bind, may bind to each other, directly or via a
nitrogen atom, oxygen atom, or sulfur atom to form a
5- 



to 10-membered saturated or unsaturated heterocyclic
ring; or a group [Formula 39-27] wherein, on the
heterocyclic ring, 1 to 3 substituents may be present
which are selected from the group consisting of (28) a
phenyl-substituted lower alkyl group, which has 1 to 2
phenyl groups that may be substituted by 1 to 3 groups
on the phenyl ring, selected from the group consisting
of a lower alkanoyl group, an amino group that may
have a lower alkanoyl group as a substituent, a lower
alkoxycarbonyl group, a cyano group, a nitro group, a
phenyl group, a halogenatom, a lower alkyl group that
may have a halogen atom as a substituent, a lower
alkoxy group that may have a halogen atom as a
substituent, a phenyl lower alkoxy group, a hydroxyl
group, and a lower alkylenedioxy group, and that may
have a pyridyl group on the lower alkyl group, (29) a
carbamoyl group, (30) a pyridyl lower alkyl group that
may have, as a substituent (s) on the pyridine ring, 1
to 3 groups selected from the group consisting of a
hydroxyl group and a lower alkyl group that may have a
hydroxyl group as a substituent, (31) a pyrrolyl lower
alkyl group that may have 1 to 3 lower alkyl groups as
a substituent (s) on the pyrrole ring, (32) a
benzoxazolyl lower alkyl group, (33) a benzothiazolyl
lower alkyl group, (34) a furyl lower alkyl group,
(35) a benzoyl group that may be substituted, on the
phenyl ring, by 1 to 3 groups selected from the group
consisting of a cyano group, an amino group that may
have a lower alkylsulf onyl group as a substituent, a
halogen atom, a lower alkoxy group, a lower alkyl
group that may have a halogen atom as a substituent, a
thiazolidinyl lower alkyl group that may have an oxo
group as a substituent on the thiazolidine ring, a
thiazolidinylidene lower alkyl group that may have an
oxo group as a substituent on the thiazolidine ring,
and a lower alkylenedioxy group, (36) a pyrimidinyl
group, (37) a pyrazinyl group, (38) a pyridyl group,
(39) a lower alkoxycarbonyl group, (40) a
thiazolidinyl lower alkanoyl group that may
besubstituted, on the thiazolidine ring, by a group
selected from the group consisting of an oxo group and
a group [Formula 39-28] (wherein Ra and Rb each
represent a lower alkyl group) , (41) a lower alkyl
group that may have a group selected from the group
consisting of a hydroxyl group and a halogen atom as a
substituent, (42) a lower alkanoyl group that may have
a halogen atom as a substituent, (43) a phenyl group
that may be substituted, on the phenyl ring, by 1 to 3
groups selected from the group consisting of a
carbamoyl group that may have a group selected from
the group consisting of a lower alkoxy lower alkyl
group and a lower alkyl group, a lower alkoxycarbonyl
group, a carboxy group, a cyano group, a phenyl group,
a halogen atom, a lower alkyl group that may have a
halogen atom as a substituent, a lower alkoxy group
that may have a halogen atom as a substituent, a
benzoyl group that may have a halogen atom as a
substituent on the phenyl ring, a phenyl lower alkyl
group that may have a halogen atom as a substituent on
the phenyl ring, and a hydroxyl group, (44) a phenyl
group that may have a lower alkylenedioxy group as a
substituent on the phenyl ring, (45) a naphthyl lower
alkyl group, (46) a phenoxy group thatmay be
substituted, on the phenyl ring, by 1 to 3 groups
selected from the group consisting of a cyano group, a
lower alkyl group that may have a halogen atom as a
substituent, and a lower alkoxy group that may have a
halogen atom as a substit,uent, (47) a phenoxy lower
alkyl group, (48) a phenyl lower alkoxy group that may
be substituted, on the phenyl ring, by 1 to 3 groups
selected from the group consisting of a halogen atom,
a lower alkyl group that may have a halogen atom as a
substituent, and a lower alkoxy group that may have a
halogen atom as a substituent, (49) a group - (B 12CO)
t-N (R20 )R21, (50) a group - (CO) o-B13-N (R22 )R23,
(51) a 1 ,2 , 3 ,4-tetrahydronaphthyl-substituted
lower alkyl group that may be substituted, on the
1,2,3,4- tetrahydronaphthalene ring, by 1 to 5 lower
alkyl groups as a substituent (s) , (52) a cycloalkyl
group that may have a hydroxyl group as a substituent,
(53) a piperidinyl group that may be substituted, on
the piperidine ring, by 1 to 3 lower alkyl groups as a
substituent (s) , (54) a quinolyl lower alkyl group,
(55) a 1 ,2 , 3 ,4-tetrazolyl lower alkyl group that
may have a group selected from the group consisting of
a lower alkyl group and a phenyl lower alkyl group as
a substituent on the tetrazole ring, (56) a thiazolyl
lower alkyl group that may have a phenyl group as a
substituent on the thiazole ring, (57) a benzoyl lower
alkyl group that may have 1 to 3 groups selected from
the group consisting of a lower alkoxy group and
ahalogen atom as a substituent (s) on the phenyl ring,
(58) a piperidinyl lower alkyl group that may have a
lower alkyl group as a substituent on the piperidine
ring, (59) an imidazolyl group that may have 1 to 3
phenyl groups as a substituent (sj on the imidazole
ring, (60) a benzimidazolyl group that may have 1 to 3
lower alkyl groups as a substituent (s) on the
benzimidazole ring, (61) a pyridyl lower alkoxy group,
(62) a 1 ,2 , 3 ,4-tetrahydroquinolyl lower alkyl
group that may have an oxo group as a substituent on
the tetrahydroquinoline ring, (63) a 1 , 3
,4-oxadiazolyl lower alkyl group that may have an oxo
group as a substituent on the 1 , 3 ,4-oxadizole ring,
(64) a cycloalkyl lower alkyl group, (65) a
tetrahydropyranyl group, (66) a thienyl lower alkyl
group, (67) a pyrimidinylcarbonyl group that may have
an oxo group as a substituent on the pyrimidine ring,
(68) a hydroxyl group, (69) a carboxy group, (70) a
lower alkoxy lower alkyl group, (71) a lower alkoxy
lower alkoxy group, (72) a benzoyloxy group, (73) a
lower alkoxycarbonyl lower alkoxy group, (74) a
carboxy lower alkoxy group, (75) a phenoxy lower
alkanoyl group, (76) a 1,2,3,4-
tetrahydroquinolylcarbonyl group that may have an oxo
group as a substituent on the tetrahydroquinoline
ring, (77) a phenylsulfonyl group, (78) an imidazolyl
lower alkanoyl group, (79) an imidazolyl lower alkyl
group, (80) a pyridylcarbonyl group, (81) an
imidazolylcarbonyl group, (82) a lower
alkoxycarbonyllower alkyl group, (83) a carboxy lower
alkyl group, (84) a group - (0-Bi5)s-CO-N (R 26)R27 ,
(85) a group -N(R 28 )- CO-Bi6-N (R 29)R30, (86) a
group -N (R 31 )-Bi7-CO-N (R 32 )R33 , (87) a
benzoxazolyl group, (88a) a benzothienyl group, (89a)
an oxo group, and (90a) a ,1,2,3,4- tetrahydroquinolyl
group that may have an oxo group as a substituent on
the tetrahydroquinoline ring, B i2 represents a lower
alkylene group, t represents 0 or 1 , R20 and R21 may
be identical or different and each represent a
hydrogen atom; an amino group that may have a lower
alkoxycarbonyl group as a substituent; a benzoyl group
that may have 1 to 3 lower alkoxy groups as a
substituent (s) on the phenyl ring; a lower alkyl
group; a lower alkyl group having 1 to 2 phenyl groups
that may be substituted, on the phenyl ring, by 1 to 3
groups selected from the group consisting of a lower
alkoxycarbonyl group, a cyano group, a nitro group, a
phenyl group, a halogen atom, a lower alkyl group that
may have a halogen atom as a substituent, a lower
alkoxy group that may have a halogen atom as a
substituent, and a lower alkylthio group; a phenyl
group that may be substituted, on the phenyl ring, by
1 to 3 groups selected from the group consisting of a
lower alkoxy group that may have a halogen atom as a
substituent and a lower alkyl group that may have a
halogen atom as a substituent; a lower alkoxycarbonyl
group; a cycloalkyl lower alkyl group; a
pyrrolidinyllower alkyl group that may have 1 to 3
lower alkyl groups that may have a hydroxyl group as a
substituent on the pyrrolidine ring; an
amino-substituted lower alkyl group that may have a
group selected from the group consisting of a phenyl
group and a lower alkyl group as a substituent; a 1 ,2
,3 ,4-tetrahydronaphthylsubstituted lower alkyl group
that may have 1 to 5 lower alkyl groups as a
substituent (s) on the 1,2,3,4- tetrahydronaphthalene
ring; a naphthyl lower alkyl group; a pyridyl lower
alkyl group; a quinolyl lower alkyl group; a 1 ,2 ,3
,4-tetrazolyl lower alkyl group that may have 1 to 3
groups selected from the group consisting of a lower
alkyl group and a phenyl lower alkyl group as a
substituent (s) on the tetrazole ring; a 1 ,2
,4-triazolyl lower alkyl group; a tetrahydrof uryl
lower alkyl group that may have a hydroxyl group as a
substituent on the lower alkyl group; a phenoxy lower
alkyl group that may have 1 to 3 groups selected from
the group consisting of a lower alkyl group and a
nitro group as a substituent (s) on the phenyl ring; a
phenyl lower alkanoyl group; a lower alkanoyl group
that may have a halogen atom as a substituent; an
imidazolyl lower alkanoyl group; a lower
alkoxycarbonyl lower alkyl group; a pyridyl group; or
a carboxy lower alkyl group, or a cycloalkyl group;
and R20 and R21, together with the nitrogen atom to
which they bind, may bind to each other, directly or
via a nitrogen atom, oxygen atom, or sulfur atom to
form a 5- to 7-memberedsaturated heterocyclic ring
(wherein, on the heterocyclic ring, 1 to 3
substituents may be present, which are selected from
the group consisting of a lower alkyl group, a phenyl
group that may have 1 to 3 groups selected from the
group consisting of a halogen atom and a lower alkyl
group that may have a halogen ' atom as a substituent
(s) on the phenyl ring, and a phenyl lower alkyl group
that may have a lower alkylenedioxy group as a
substituent on the phenyl ring) , o represents 0 or 1
, B 3 represents a lower alkylene group, R22 and R23
may be identical or different and each represent a
hydrogen atom, a lower alkyl group, a benzoyl group
that may have 1 to 3 lower alkoxy groups as a
substituent (s) on the phenyl ring, a phenoxy lower
alkyl group that may have a lower alkyl group as a
substituent on the phenyl ring, a phenyl lower alkyl
group, or a phenyl group, or R22 and R23 , together
with the nitrogen atom to which they bind, may bind to
each other, directly or via a nitrogen atom, oxygen
atom, or sulfur atom to form a 5- to 7-membered
saturated heterocyclic ring (wherein, on the
heterocyclic ring, 1 to 3 substituents may be present,
which are selected from the group consisting of a
lower alkyl group and a phenyl lower alkyl group that
may have a lower alkylenedioxy group as a substituent
on the phenyl ring) , Bis represents a lower alkylene
group,s represents 0 or 1 , R26 and R27 may be
identical or different and each represent a hydrogen
atom, a lower alkyl group, a phenyl lower alkyl group,
or an imidazolyl lower alkyl group, and R26 and R27 ,
together with the nitrogen atom to which they bind,
may bind to each other, directly or via a nitrogen
atom, oxygen atom, or sulfur atom to form a 5- to
7-membered saturated heterocyclic ring, (wherein, on
the heterocyclic ring, 1 to 3 phenyl lower alkyl
groups that may have a lower alkylenedioxy group as a
substituent, may be present on the phenyl ring, as a
substituent (s) ) , R28 represents a hydrogen atom or
a lower alkyl group, B i6 represents a lower alkylene
group, R29 and R30 , together with the nitrogen atom
to which they bind, may bind to each other, directly
or via a nitrogen atom, oxygen atom, or sulfur atom to
form a 5- to 7-membered saturated heterocyclic group,
wherein, on the heterocyclic ring, 1 to 3 substituents
may be present, which are selected from the group
consisting of a lower alkyl group, a phenyl group, and
a phenyl lower alkyl group that may have a lower
alkylenedioxy group as a substituent on the phenyl
ring, R31 represents a hydrogen atom or a lower alkyl
group, B i7 represents a lower alkylene group, R32 and
R33, together with the nitrogen atom to which they
bind, may bind to each other, directly or via a
nitrogen atom, oxygen atom, or sulfur atom to form a
5-to 7-membered saturated heterocyclic group,
(wherein, on the heterocyclic ring, 1 to 3
substituents may be present, which are selected from
the group consisting of a lower alkyl group, a phenyl
group, and a phenyl lower alkyl group that may have ,a
lower alkylenedioxy group as a substituent on the
phenyl ring) , provided that the aforementioned
compound or a salt thereof satisfies the following
requirements (i) to (V) : (i) when X i represents a
group -CH=, then R3 represents a hydrogen atom; (ii)
when X i represents a group -CH=, 1 represents 1 , T
represents -CO-, and R14 represents a hydrogen atom or
an alkyl group that may have a hydroxyl group as a
substituent, R15 represents the group (24 ); (iii)
when X i represents a group -CH=, 1 represents 1 , and
T represents -N(R 17 J-B3-CO-, R14 and R15 , together
with the nitrogen atom to which they bind, may bind to
each other, directly or via a nitrogen atom, oxygen
atom, or sulfur atom to form a 5- to 10- membered
saturated or unsaturated heterocyclic ring, wherein,
on the heterocyclic ring, 1 to 3 groups of (28) are
present as a substituent (s) ; (iv) when X i
represents a nitrogen atom, and 1 represents 0 , or
when X represents a nitrogen atom, 1 represents 1 ,
and T represents -CO- or -SO , R15 is not a group (5),
(7), (19), or (20); and(v) when R6 represents a
cycloalkyl group that may have on the cycloalkyl ring,
a substituent selected from the group consisting of an
amino-substituted lower alkyl group that may have a
lower alkyl group and a lower alkyl group that may
have ,a halogen atom as a substituent, R4 represents a
group - (T) i-N (R 14)R15 (wherein T and 1 are the
same as described above, and R14 and R15, together
with the nitrogen atom to which they bind, may bind to
each other, directly or via a nitrogen atom, oxygen
atom, or sulfur atom to form a 5- 



to 10-membered saturated heterocyclic ring; or R14 and
R15 form a group [Formula 39-29] Item 55: The use
according to item 54, wherein a target of the
antitumor agent is a malignant tumor. Item 56: The use
according to item 55, wherein the malignant tumor is a
solid tumor. Item 57: The use according to item 55,
wherein the malignant tumor is a hematological cancer.
Item 58: The use according to item 55, wherein the
malignant tumor is lymphoma, leukemia, or myeloma.
Item 59: The antitumor agent according to any one of
items 44 to 47, wherein R14 and R15 , together with
the nitrogen atom to which they bind, bind to each
other, directly or via a nitrogen atom to form a
6-memberedsaturated heterocyclic group that is
substituted, on the heterocyclic ring, by a
phenyl-substituted lower alkyl group that may be
substituted, on the phenyl ring, by 1 or 2 group (s),
as substituent (s) , selected from the group
consisting of a lower alkanoyl group, an amino group
that may have a lower alkanoyl group as a substituent,
a lower alkoxycarbonyl group, a cyano group, a nitro
group, a phenyl group, a halogen atom, a lower alkyl
group that may have a halogen atom as a substituent, a
lower alkoxy group that may have a halogen atom as -a
substituent, a phenyl lower alkoxy group, a hydroxyl
group, and a lower alkylenedioxy group. Item 60: The
antitumor agent according to item 59, wherein the
saturated heterocyclic group is a piperazinyl group
that is substituted by a phenylsubstituted lower alkyl
group that is substituted by a lower alkylenedioxy
group on the phenyl ring. Item 61: The antitumor agent
according to item 59 or 60, wherein X i is a nitrogen
atom and Y is an oxygen atom. Specific examples of
individual groups shown in the general formula (1) are
as follows. Examples of the lower alkenylene group
include linear or branched alkenylene groups having 2
to 6 carbon atoms and 1 to 3 double bonds such as
vinylene, 1-propenylene, 1-methyl-l-propenylene, 2-
methyl-1-propenylene, 2-propenylene, 2-butenylene,
1-butenylene, 3-butenylene, 2-pentenylene,
1-pentenylene, 3-pentenylene, 4-pentenylene, 1
,3-butadienylene, 1,3- pentadienylene,
2-penten-4-ynylene, 2-hexenylene, 1- hexenylene,
5-hexenylene, 3-hexenylene, 4-hexenylene, 3
,3-dimethyl-l-propenylene, 2-ethyl-l-propenylene, 1 ,
3 ,5-hexatrienylene, 1 , 3-hexadienylene, and 1,4-
hexadienylene groups. Examples of the lower alkynylene
group include linear or branched alkynylene groups
having 2 to 6 carbon atoms and 1 to 3 triple bonds
such as ethynylene, 1-propynylene,
1-methyl-l-propynylene, 2- methyl-1-propynylene,
2-propynylene, 2-butynylene, 1- butynylene,
3-butynylene, 2-pentynylene, 1-pentynylene,
3-pentynylene, 4-pentynylene, 2-pentyn-4-ynylene, 2-
hexynylene, 1-hexynylene, 5-hexynylene, 3-hexynylene,
4-hexynylene, 3 ,3-diethyl-l-propynylene, and
2-ethyl-lpropynylene groups. Examples of the lower
alkoxy group include linear or branched alkoxy groups
having 1 to 6 carbon atoms such as methoxy, ethoxy,
propoxy, isopropoxy, butoxy, tert-butoxyl, pentyloxy,
and hexyloxy groups. Examples of the lower alkyl group
include linear or branched alkyl groups having 1 to 6
carbon atoms such as methyl, ethyl, propyl, isopropyl,
2,2- dimethylpropyl, 1-ethylpropyl, butyl, isobutyl,
tertbutyl, isopentyl, pentyl, and hexyl groups.
Examples of the lower alkyl group which may have a
lower alkoxy group as a substituent include,
inaddition to the above described lower alkyl groups,
linear or branched alkyl groups having 1 to 6 carbon
atoms which may have a linear or branched alkoxy group
having 1 to 6 carbon atoms as a substituent such as
methoxymethyl, 1-ethoxyethyl, 27inethoxyethyl, 2-
propoxyethyl, 3-isopropoxypropyl, 4-butoxybutyl, 5-
pentyloxypentyl, 6-hexyloxyhexyl, 1 , l-dimethyl-2-
methoxyethyl, 2-methyl-3-ethoxypropyl, and 3-
methoxypropyl groups. Examples of the lower alkanoyl
group include linear or branched alkanoyl groups
having 1 to 6 carbon atoms such as formyl, acetyl,
propionyl, butyryl, isobutyryl, pentanoyl,
tert-butylcarbonyl, and hexanoyl groups . Examples of
the phenyl lower alkyl group include phenylalkyl
groups whose alkyl moiety is a linear or branched
alkyl group having 1 to 6 carbon atoms such as benzyl,
2-phenylethyl, 1-phenylethyl, 3- phenylpropyl,
4-phenylbutyl, 5-phenylpentyl, 6- phenylhexyl, 1 ,
l-dimethyl-2-phenylethyl, and 2-methyl- 3-phenylpropyl
groups. Examples of the lower alkylene group include
linear or branched alkylene groups having 1 to 6
carbon atoms such as methylene, ethylene,
trimethylene, 2- methyltrirnethylene, 2
,2-dimethylethylene, 2,2- dimethyltrimethylene,
1-methyl trimethylene, methylmethylene,
ethylmethylene, tetramethylene, pentamethylene, and
hexamethylene groups.Examples of the lower alkenylene
group which may have a phenyl group as a substituent
include linear or branched alkenylene groups, which
have 2 to 6 carbon atoms and 1 to 3 double bonds, and
which may have a phenyl group as a substituent s-uch
as vinylene, 1- propenylene, 1-methyl-l-propenylene,
2-methyl-lpropenylene, 2-propenylene, 2-butenylene,
1-butenylene, 3-butenylene, 2-pentenylene,
1-pentenylene, 3- pentenylene, 4-pentenylene, 1
,3-butadienylene, 1,3- pentadienylene,
2-pentene-4-ynylene, 2-hexenylene, 1- hexenylene,
5-hexenylene, 3-hexenylene, 4-hexenylene, 3
,3-dimethyl-l-propenylene, 2-ethyl-l-propenylene, 1 ,3
,5-hexatrienylene, 1 ,3-hexadienylene, 1,4-
hexadienylene, 1-phenylvinylene,
3-phenyl-lpropenylene,
3-phenyl-l-methyl-l-propenylene, 3-phenyl-
2-methyl-l-propenylene, l-phenyl-2-propenylene, 1-
phenyl-2-butenylene, 3-phenyl-l-butenylene,
l-phenyl-3- butenylene, 5-phenyl-2-pentenylene,
4-phenyl-lpentenylene, 2-phenyl-3-pentenylene,
l-phenyl-4- pentenylene, 1-phenyl-l, 3-butadienylene,
1-phenyl-l, 3- pentadienylene,
l-phenyl-2-penten-4-ynylene, 1-phenyl- 2-hexenylene,
3-phenyl-l-hexenylene, 4-phenyl-5- hexenylene,
6-phenyl-3-hexenylene, 5-phenyl-4- hexenylene,
l-phenyl-3, 3-dimethyl-l-propenylene, 1-
phenyl-2-ethyl-l-propenylene, 6-phenyl-l, 3 ,5-
hexatrienylene, 1-phenyl-l, 3-hexadienylene, and 2-
phenyl-1, 4-hexadienylene groups. Examples of the
lower alkylene group whichmay be substituted with a
group selected from the group consisting of a lower
alkoxy group and a phenyl group include, in addition
to the above described lower alkylene groups, linear
or branched alkylene groups having 1 to 6 carbon atoms
which may be substituted with 1 or 2 groups selected
from the group consisting of a linear or branched
alkoxy group having 1 to 6 carbon atoms and a phenyl
group such as methoxymethylene, 2-phenylethylene, 3-
ethoxytrimethylene, l-propoxy-2-methyltrimethylene, 1-
phenyl-2, 2-dimethylethylene, 3-phenyl-2, 2-
dimethyltrimethylene, 2-butoxy-l-methyltrimethylene,
phenylmethylmethylene, 2-pentyloxyethylmethylene, 4-
phenyl-2-hexyloxytetramethylene, 3-
phenylpentamethylene, 5-phenylhexamethylene,
ethoxymethylene, 1-phenylethylene, 3-
phenyltrimethylene, and 2-phenyl-l-methoxyethylene
groups. Examples of the 5- to 15- membered monocyclic,
bicyclic or tricyclic saturated or unsaturated
heterocyclic group which has 1 to 4 nitrogen atoms,
oxygen atoms or sulfur atoms include pyrrolidinyl,
piperidinyl, piperazinyl, morpholino, pyridyl, 1 , 2 ,
5 ,6-tetrahydropyridyl, 1 , 2 ,4-triazolyl, 1 ,2
,3-triazolyl, 1 ,2 ,5-triazolyl, thiazolidinyl, 1 ,2
,3 ,4-tetrazolyl, thienyl, quinolyl, 1,4-
dihydroquinolyl, benzothiazolyl, pyrazyl, pyrimidyl,
pyridazyl, 2H-pyrrolyl, pyrrolyl, 1 , 3
,4-oxadiazolyl,tetrahydropyranyl, tetrahydrofuryl,
furazanyl, carbostyryl, 3 ,4-dihydrocarbostyryl,
1,2,3,4- tetrahydroquinolyl, 1,2,3,
4-tetrahydroisoquinolyl, indolyl, isoindolyl,
indolinyl, benzoimidazolyl, benzooxazolyl,
imidazolidinyl, isoquinolyl, quinazolidinyl,
quinoxalinyl, cinnolinyl, phthalazinyl, carbazoyl,
acridinyl, chromanyl, isoindolinyl, isochromanyl,
pyrazolyl, imidazolyl, pyrazolidinyl, phenothiazinyl,
benzofuryl, 2 ,3-dihydrobenzo [b] furyl, benzothienyl,
phenoxathiinyl, phenoxazinyl, 4Hchromenyl,
lH-indazolyl, phenazinyl, xanthenyl, thianthrenyl,
2-imidazolinyl, 2-pyrrolinyl, furyl, oxazolyl,
isooxazolyl, isooxazolidinyl, thiazolyl, isothiazolyl,
pyranyl, 2-thiazolinyl, 2-pyrazolinyl, quinuclidinyl,
1 , 4-benzooxadinyl, 3 ,4-dihydro-2H-l, 4-
benzooxadinyl, 3 ,4-dihydro-2H-l, 4-benzothiazinyl,
1,4- benzothiazinyl, 1 ,2 ,3
,4-tetrahydroquinoxalinyl, 1,3- dithia-2,
4-dihydronaphthalenyl, phenalthridinyl, 1,4-
dithianaphthalenyl, dibenz [b, e ]azepine, and 6,11-
dihydro-5H-dibenz [b,e] azepine groups. Examples of
the halogen atom include a fluorine atom, chlorine
atom, bromine atom and iodine atom. Examples of the
lower alkoxy group which may have a halogen atom as a
substituent include linear or branched alkoxy groups
having 1 to 6 carbon atoms which may have 1 to 3
halogen atoms as substituents such as methoxy, ethoxy,
propoxy, isopropoxy, butoxy, tertbutoxy, pentyloxy,
hexyloxy, trif luoromethoxy, trichloromethoxy,
chloromethoxy, bromomethoxy, fluoromethoxy,
iodomethoxy, dif luoromethoxy, dibromomethoxy,
2-chloroethoxy, 2 ,2 ,2-trif luoroethoxy, 2 ,2
,2-trichloroethoxy, 3-chloropropoxy, 2,3-
dichloropropoxy, 4,4,, 4-trichlorobutoxy,
4-fluorobutoxy, 5-chloropentyloxy,
3-chloro-2-methylpropoxy, 6- bromohexyloxy, and 5 ,
6-dichlorohexyloxy groups. Examples of the lower alkyl
group which may have a halogen atom as a substituent
include, in addition to the above described lower
alkyl groups, linear or branched alkyl groups having 1
to 6 carbon atoms which may have 1 to 3 halogen atoms
as substituents such as trif luoromethyl,
trichloromethyl, chloromethyl, bromomethyl,
fluoromethyl, iodomethyl, dif luoromethyl,
dibromomethyl, dichloromethyl, 2- chloroethyl, 2 ,2
,2-trif luoroethyl, 2,2,2- trichloroethyl,
3-chloropropyl, 2 ,3-dichloropropyl,
4,4,4-trichlorobutyl, 4-fluorobutyl, 5-chloropentyl,
3- chloro-2-methylpropyl, 5-bromohexyl, and 5,6-
dibromohexyl groups. Examples of the lower alkylsulf
onyl group include linear or branched alkylsulf onyl
groups having 1 to 6 carbon atoms such as
methylsulfonyl, ethylsulf onyl, propylsulfonyl,
isopropylsulf onyl, butylsulf onyl,
tert-butylsulfonyl, pentylsulf onyl, and hexylsulfonyl
groups. Examples of the phenyl group which may
besubstituted, on the phenyl ring, with a lower alkyl
group which may have a halogen atom include phenyl
groups which may be substituted, on the phenyl ring,
with 1 to 3 linear or branched alkyl groups having 1
to 6 carbon atoms which may have 1 to 3 halogen atoms
such as phenyl, 2-methylphenyl, 3-methylphenyl, 4-
methylphenyl, 2-ethylphenyl, 3-ethylphenyl,
Aethylphenyl, 4-isopropylphenyl, 3-butylphenyl,
Apentylphenyl, 4-hexylphenyl, 3 ,4-dimethylphenyl,
3,4- diethylphenyl, 2 ,4-dimethylphenyl, 2
,5-dimethylphenyl, 2 ,6-dimethylphenyl, 3 , 4
,5-trimethylphenyl, 2- trif luoromethylphenyl, 3-trif
luoromethylphenyl, Atrifluoromethylphenyl, 2-
(bromomethyl) phenyl, 3- (2- chloroethyl) phenyl, 4-
(2, 3-dichloropropyl) phenyl, 4- (4- fluorobutyl)
phenyl, 3- (5-chloropentyl) phenyl, 4- (5- bromohexyl)
phenyl, 4- (5, 6-dibromohexyl) phenyl, 3,4- di
(trifluoromethyl) phenyl, 3 ,4-di (4,4,4-
trichlorobutyl) phenyl, 2 ,4-di (3-chloro-2-
methylpropyl) phenyl, 2 ,5-di (3-chloropropyl) phenyl,
2,6- di (2,2, 2-trifluoroethyl) phenyl, 3,4,5- tri
(trifluoromethyl) phenyl, 4- (2, 2 ,2- trichloroethyl)
phenyl, 2-methyl-4- trifluoromethylphenyl, and
3-ethyl-4-trichloromethyl groups . Examples of the
lower alkylthio group include linear or branched
alkylthio groups having 1 to 6 carbon atoms such as
methylthio, ethylthio, propylthio, isopropylthio,
butylthio, tert-butylthio, pentylthio,and hexylthio
groups. Examples of the amino group which may have a
group selected from the group consisting of a lower
alkyl group and a lower alkanoyl group as a
substituent include amino groups which may have 1 or 2
groups selected from the group consisting of linear of
branched alkyl groups having 1 to 6 carbon atoms and
linear or branched alkanoyl groups having 1 to 6
carbon atoms as substituents such as amino,
methylamino, ethylamino, propylamino, isopropylamino,
butylamino, tert-butylamino, pentylamino, hexylamino,
dimethylamino, diethylamino, dipropylamino,
dibutylamino, dipentylamino, dihexylamino,
N-methyl-Nethylamino, N-ethyl-N-propylamino,
N-methyl-Nbutylamino, N-methyl-N-hexylamino,
N-acetylamino, Nformylamino, N-propionylamino,
N-butyrylamino, Nisobutyrylamino, N-pentanoylamino,
N-tertbutylcarbonylamino, N-hexanoylamino,
diacetylamino, Nacetyl- N-methylamino, and
N-acetyl-N-ethylamino groups. Examples of the naphthyl
group which may be substituted on the naphthalene ring
with 1 to 3 substituents selected from the group
consisting of a lower alkyl group, a halogen atom, and
an amino group which may have a group selected from
the group consisting of a lower alkyl group and a
lower alkanoyl group include naphthyl groups which may
have, on the naphthalene ring, 1 to 3 substituents
selected from the group consisting of a linear or
branched alkyl grouphaving 1 to 6 carbon atoms, a
halogen atom, and an amino group which may have 1 or 2
substituents selected from the group consisting of a
linear or branched alkyl group having 1 to 6 carbon
atoms and a linear or 



branched alkanoyl group having 1 to 6 carbon atoms
such as (1- or 2-)naphthyl, 1-methyl- (2-, 3-, 4-, 5-,
6-, 7- or 8-)naphthyl, 2-ethyl-(l-, 3-, A-, 5-, 6-, 7-
or 8-)naphthyl, 3-n-propyl- (1-, 2-, 4-, 5-, 6-, 7- or
8-)naphthyl, 4-n-butyl- (1-, 2-, 3-, 5-, 6-, 7- or
8-)naphthyl, 4-methyl- (1-, 2-, 3-, 5-, 6-, 7- or
8-)naphthyl, 5-n-pentyl- (1-, 2-, 3-, 4-, 6-, 7- or
8-)naphthyl, 6-n-hexyl- (1-, 2-, 3-, 4-, 5-, 7- or
8-)naphthyl, 1 ,7-dimethyl- (2-, 3-, 4-, 5-, 6- or
8-)naphthyl, 1 ,2 ,8-trimethyl- (3-, A-, 5-, 6- or
7-)naphthyl, 1-dimethylamino- (2-, 3-, 4-, 5-, 6-, 7-
or 8-)naphthyl, 2-dimethylamino- (1-, 3-, A-, 5-, 6-,
7- or 8-)naphthyl, 3-methylamino- (1-, 2-, 4-, 5-, 6-,
7- or 8-)naphthyl, 5-amino-(l-, 2-, 3-, 4-, 6-, 7- or
8-)naphthyl, 5-dimethylamino- (1-, 2-, 3-, 4-, 6-, 7-
or 8-)naphthyl, 4- (N-methyl-N-ethylamino) - (1-, 2-,
3-, 5-, 6-, 7- or 8-)naphthyl,
l-methyl-2-dimethylamino- (3-, A-, 5-, 6-, 7- or
8-)naphthyl, 1-chloro- (2-, 3-, 4-, 5-, 6-, 7- or
8-)naphthyl, and 1-acetylamino- (2-, 3-, A-, 5-, 6-,
7- or 8-)naphthyl groups. Examples of the alkyl group
which may have a lower alkoxy group as a substituent
include, in addition to the above described lower
alkyl groups which may have a lower alkoxy group as a
substituent,linear or branched alkyl groups having 1
to 8 carbon atoms which may have a linear or branched
alkoxy group having 1 to 6 carbon atoms as a
substituent such as heptyl, 1-ethylpentyl, octyl,
7-methoxyheptyl, 1- ethoxyheptyl,
2-propoxyl-l-ethylpentyl, 3- isopropoxyoctyl,
7-butoxyheptyl, 8-pentyloxyoctyl, and
5-hexyloxy-l-ethylpentyl groups. Examples of the amino
substituted lower alkyl group which may have a lower
alkyl group include linear or branched alkyl groups
having 1 to 6 carbon atoms substituted with an amino
group which may have 1 or 2 linear or branched alkyl
groups having 1 to 6 carbon atoms such as aminomethyl,
2-aminoethyl, 1-aminoethyl, 3-aminopropyl,
4-aminobutyl, 5-aminopentyl, 6- aminohexyl, 1
,l-dimethyl-2-aminoethyl, 2-methyl-3- aminopropyl,
methylaminomethyl, 1-ethylaminoethyl, 2-
propylaminoethyl, 3-isopropylaminopropyl, 4-
butylaminobutyl, 5-pentylaminopentyl, 6-
hexylaminohexyl, dimethylaminomethyl, 2-
diethylaminoethyl, 2-diisopropylaminoethyl,
(N-ethyl-Npropylamino) methyl, and 2-
(N-methyl-N-hexylamino) ethyl groups . Examples of the
cycloalkyl group include cycloalkyl groups having 3 to
16 carbon atoms such as cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl,
cyclononyl, cyclodecyl, cycloundecyl, cyclododecyl,
cyclotridecyl, cycloteradecyl, cyclopentadecyl, and
cyclohexadecylgroups . Examples of the cycloalkyl
group which may be substituted with a group selected
from the group consisting of an amino substituted
lower alkyl group which may have a lower alkyl group
and a lower alkyl group which may have a halogen atom
as a substi'tuent on the cycloalkyl ring include, in
addition to the above described cycloalkyl groups,
cycloalkyl groups having 3 to 16 carbon atoms which
may be substituted, on the cycloalkyl ring, with 1 to
3 groups selected from the group consisting of a
linear or branched alkyl group having 1 to 6 carbon
atoms substituted with an amino group which may have 1
or 2 linear or branched alkyl groups having 1 to 6
carbon atoms and a linear or branched alkyl group
having 1 to 6 carbon atoms which may have 1 to 3
halogen atoms as substituents such as
4-dimethylaminomethylcyclohexyl, 2- (aminomethyl)
cyclopropyl, 3- (2-aminomethyl) cyclobutyl, 2-
(1-aminoethyl) cyclopentyl, 3- (3- aminopropyl)
cyclohexyl, 3- (4-aminobutyl) cycloheptyl, 4-
(5-aminopentyl) cyclooctyl, 4- (b-aminohexyl)
cyclohexyl, 2- (1, l-dimethyl-2-aminoethyl)
cycloheptyl, 3- (2-methyl- 3-aminopropyl )cyclopentyl
, 3- (methylaminomethyl) cyclohexyl, 2- (1-
ethylaminoethyl) cyclooctyl, 2- (2- propylaminoethyl
)cyclohexyl , 3- (3- isopropylaminopropyl)
cyclopentyl, 4- (4- butylaminobutyl) cycloheptyl, 2-
(5-pentylaminopentyl) cyclohexyl, 2- (6-
hexylaminohexyl) cyclopentyl, 3-
(dimethylaminoraethyl) cyclohexyl, 3-[
(N-ethyl-Npropylamino) methyl] cycloheptyl, 4- [2-
(N-methyl-Nhexylamino) ethyl] cyclooctyl, 4-
dimethylaminomethylcyclononyl, 2- (aminomethyl)
cyclodecyl, 3- (2-aminomethyl) cycloundecyl, 2-
(1-aminoethyl) cyclododecyl, 3- (3- aminopropyl)
cyclotridecyl, 3- (4- aminobutyl) cyclotetradecyl,
4-(5- aminopentyl) cyclopentadecyl, 4- (6- aminohexyl)
cyclohexadecyl, 2- (1, l-dimethyl-2- aminoethyl)
cyclononyl, 3- (2-methyl-3- aminopropyl) cyclodecyl,
3- (methylaminomethyl) cycloundecyl,
2-(lethylaminoethyl) cyclododecyl, 2- (2-
propylaminoethyl) cyclotridecyl, 3- (3-
isopropylaminopropyl) cyclotetradecyl, 4- (4-
butylaminobutyl )cyclopentadecyl , 2- (5-
pentylaminopentyl) cyclohexadecyl, 2-(6-
hexylaminohexyl) cyclononyl, 3- (dimethylaminomethyl)
cyclododecyl, 3- [(N-ethyl-Npropylamino) methyl]
cyclodecyl, 4- [2- (N-methyl-Nhexylamino) ethyl]
cyclohexadecyl, 2 ,2- dimethylcyclopropyl, and 2-trif
luoromethylcyclopropyl groups . Examples of the lower
alkenyl group include linear or branched alkenyl
groups having 2 to 6 carbonatoms and 1 to 3 double
bonds such as vinyl, 1- propenyl, 1-methyl-l-propenyl,
2-methyl-l-propenyl, 2- propenyl, 2-butenyl,
1-butenyl, 3-butenyl, 2-pentenyl, 1-pentenyl,
3-pentenyl, 4-pentenyl, 1 ,3-butadienyl, 1
,3-pentadienyl, 2-penten-4-ynyl, 2-hexenyl, 1-hexenyl,
5-hexenyl, 3-hexenyl, 4-hexenyl, 3
,3-dimethyl-Ipropenyl, 2-ethyl-l-propenyl, 1 , 3
,5-hexatrienyl, 1,3- hexadienyl, and 1 , 4-hexadienyl
groups. Examples of the lower alkenyl group which may
have a halogen atom as a substituent include, in
addition to the above described lower alkenyl groups,
linear or branched alkenyl groups having 2 to 6 carbon
atoms which may have 1 to 3 halogen atoms as
substituents and which have 1 to 3 double bonds such
as 3 , 3 ,3-trif luoro-1-propenyl, 2-bromovinyl,
3-chloro-lpropenyl, 3-iodo-l-methyl-l-propenyl,
3-fluoro-2- methyl-1-propenyl, 2-butenyl, 4 , 4
,3-trichloro-lbutenyl, 4 ,4-dif luoro-3-butenyl,
5-fluoro-2-pentenyl, 5 , 5 ,3-tribromo-l-pentenyl,
5-chloro-3-pentenyl, 5,5,5- trif luoro-4-pentenyl,
4-chloro-l, 3-butadienyl, 5- fluoro-1, 3-pentadienyl,
5-bromo-2-penten-4-ynyl, 6- fluoro-2-hexenyl, 6 , 6 ,
5-trif luoro-1-hexenyl, 6-chloro- 5-hexenyl,
5-bromo-3-hexenyl, 6-chloro-4-hexenyl, 3,3-
dimethyl-2-chloro-l-propenyl,
3-fluoro-2-ethyl-lpropenyl, 6-chloro-l, 3
,5-hexatrienyl, 6-bromo-l,3- hexadienyl, and
6-fluoro-l, 4-hexadienyl groups. Examples of the
benzoyl group (which may have, on the phenyl ring, 1
to 3 substituents selectedfrom the group consisting of
a lower alkyl group which may have a halogen atom as a
substituent and a halogen atom) include benzoyl groups
(which may have, on the phenyl ring, with 1 to 3
substituents selected from the group consisting of a
linear or branched alkyl group having 1 to 6 carbon
atoms and which may have 1 to 3 halogen atoms as
substituents and a halogen atom) such as benzoyl, 3
,4-dif luorobenzoyl, 2-f luorobenzoyl, 3-
bromobenzoyl, 4-iodobenzoyl, 4-methylbenzoyl, 2-
methylbenzoyl, 3-methylbenzoyl, 2-ethylbenzoyl, 3-
ethylbenzoyl, 4-ethylbenzoyl, 4-isopropylbenzoyl, 3-
butylbenzoyl, 4-pentylbenzoyl, 4-hexylbenzoyl, 3,4-
dimethylbenzoyl, 3 ,4-diethylbenzoyl, 2,4-
dimethylbenzoyl, 2 ,5-dimethylbenzoyl, 2,6-
dimethylbenzoyl, 3 ,4,5-trimethylbenzoyl, 2- trif
luoromethylbenzoyl, 3-trif luoromethylbenzoyl, Atrif
luoromethylbenzoyl, 2- (bromomethyl) benzoyl, 3- (2-
chloroethyl) benzoyl, 4- (2, 3-dichloropropyl)
benzoyl, A- (4-fluorobutyl) benzoyl, 3-
(5-chloropentyl) benzoyl, A- (5-bromohexyl) benzoyl,
4- (5, 6-dibromohexyl) benzoyl, 3 ,4-di
(trifluoromethyl) benzoyl, 3 ,4-di (4,4,4-
trichlorobutyl) benzoyl, 2 ,4-di (3-chloro-2-
methylpropyl) benzoyl, 2 ,5-di (3-chloropropyl)
benzoyl, 2 ,6-di (2,2,2-trifluoroethyl)benzoyl, 3
,A15- tri (trifluoromethyl) benzoyl, 4-(2,2,2-
trichloroethyl) benzoyl, 2-methyl-4- trif
luoromethylbenzoyl, 3-ethyl-4- trichloromethylbenzoyl,
2-chloro-4-trifluoromethylbenzoyl, 3-ethyl-4-f
luorobenzoyl, 3- fluoro-4-trichloromethylbenzoyl,
2-methyl-3- trifluoromethyl-4-trif luoromethylbenzoyl,
3- fluorobenzoyl, 4-fluorobenzoyl, 2-bromobenzoyl,
Abromobenzoyl, 2-iodobenzoyl, 3-iodobenzoyl, 2,3-
dibromobenzoyl, 2 ,4-diiodobenzoyl, 2 ,5-dif
luorobenzoyl, 2 ,6-dichlorobenzoyl, 2 , 4 ,
6-trichlorobenzoyl, 2,4- difluorobenzoyl, 3
,5-difluorobenzoyl, 2,6- difluorobenzoyl,
2-chlorobenzoyl, 3-chlorobenzoyl, Achlorobenzoyl, 2
,3-dichlorobenzoyl, 2,4- dichlorobenzoyl, 2
,5-dichlorobenzoyl, 3,4- dichlorobenzoyl, 2
,6-dichlorobenzoyl, 3,5- dichlorobenzoyl, 2 ,4 ,
6-trifluorobenzoyl, and 2,4- difluorobenzoyl groups.
Examples of the halogen substituted lower alkyl group
include linear or branched alkyl groups having 1 to 6
carbon atoms which have 1 to 3 halogen atoms as
substituents such as trif luoromethyl,
trichloromethyl, chloromethyl, bromomethyl,
fluoromethyl, iodomethyl, difluoromethyl,
dibromomethyl, 2-chloroethyl, 2 ,2 ,2-trif luoroethyl,
2 ,2 ,2-trichloroethyl, 3-chloropropyl, 2,3-
dichloropropyl, 4,4,4-trichlorobutyl, 4-f luorobutyl,
5- chloropentyl, 3-chloro-2-methylpropyl,
5-bromohexyl, and 5 , 6-dibromohexyl groups. Examples
of the lower alkylenedioxy group include linear or
branched alkylene groups having 1 to 4 carbon atoms
such as methylenedioxy,
ethylenedioxy,trimethylenedioxy, and
tetramethylenedioxy groups. Examples of the amino
group which may have a substituent selected from the
group consisting of a lower alkyl group, a lower
alkanoyl group, a benzoyl group and a cycloalkyl group
include amino groups which may have 1 or 2
substituents selected from the 'group consisting of a
linear or branched alkyl group having 1 to 6 carbon
atoms, a linear or branched alkanoyl group having 1 to
6 carbon atoms, a benzoyl group, and a cycloalkyl
group having 3 to 16 carbon atoms such as amino,
methylamino, ethylamino, propylamino, isopropylamino,
butylamino, tert-butylamino, pentylamino, hexylamino,
dimethylamino, diethylamino, dipropylamino,
dibutylamino, dipentylamino, dihexylamino,
N-methyl-N-ethylamino, N-ethyl-Npropylamino,
N-methyl-N-butylamino, N-methyl-Nhexylamino,
N-methyl-N-acetylamino, N-acetylamino, Nformylamino,
N-propionylamino, N-butyrylamino, Nisobutyrylamino,
N-pentanoylamino, N-tertbutylcarbonylamino,
N-hexanoylamino, N-ethyl-Nacetylamino, N-benzoylamino,
N-ethyl-N-benzoylamino, Nmethyl- N-benzoyl amino,
N-acetyl -N-benzoylamino, cyclopropylamino,
cyclobutylamino, cyclopentylamino, cyclohexylamino,
cycloheptylamino, cyclooctylamino, Nmethyl-
N-cyclohexylamino, N-methyl-N-cyclopentylamino,
N-methyl -N-cycloheptylamino,
N-cyclohexyl-Nacetylamino,
N-cyclopentyl-N-benzoylamino, cyclononylamino,
cyclodecylamino, cyclododecylamino,cyclotridecyl
amino, cyclotetradecyl amino, cyclopentadecylamino,
N-me thyl -N-cyclohexadecyl amino, N-me thyl
-N-cyclononyl amino, N-methyl-N-cyclodecylamino,
N-cycloundecyl-N-acetylamino, and
N-cyclohexadecyl-Nbenzoyl groups. - Examples of the
lower alkanoyl group which may have a halogen atom as
a substituent include, in addition to the above
described lower alkanoyl groups, linear or branched
alkanoyl groups having 2 to 6 carbon atoms which may
have 1 to 3 halogen atoms as substituents such as 2 ,2
,2-trif luoroacetyl, 2,2,2- trichloroacetyl,
2-chloroacetyl, 2-bromoacetyl, 2- fluoroacetyl,
2-iodoacetyl, 2 ,2-dif luoroacetyl, 2,2-
dibromoacetyl, 3 ,3 ,3-trif luoropropionyl, 3,3,3-
trichloropropionyl, 3-chloropropionyl, 2,3-
dichloropropionyl, 4 ,4,4-trichlorobutyryl, 4-
fluorobutyryl, 5-chloropentanoyl, 3-chloro-2-
methylpropionyl, 6-bromohexanoyl, and 5,6-
dibromohexanoyl groups Examples of the lower
alkoxycarbonyl group include linear or branched
alkoxycarbonyl groups having 1 to 6 carbon atoms such
as methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,
isopropoxycarbonyl, butoxycarbonyl,
tert-butoxycarbonyl, pentyloxycarbonyl, and
hexyloxycarbonyl groups. Examples of the lower
alkanoyloxy group include linear or branched
alkanoyloxy groups having 2 to 6 carbon atoms such as
acetyloxy, propionyloxy,butyryloxy, isobutyryloxy,
,pentanoyloxy, tertbutylcarbonyloxy, and hexanoyloxy
groups. Examples of the 5- or 6-membered saturated or
unsaturated heterocyclic group having 1 to nitrogen
atoms, oxygen atoms or sulfur atoms include
pyrrolidinyl, piperidinyl, piperazinyl, morphol 'ino,
thiomorpholino, pyridyl, 1 ,2 , 5
,6-tetrahydropyridyl, thienyl, pyrazyl, pyrimidyl,
pyridazyl, pyrrolyl, 2Hpyrrolyl, imidazolidinyl,
pyrazolyl, imidazolyl, pyrazolidinyl, furazanyl,
2-imidazolinyl, imidazolidinyl, 2-pyrrolinyl, furyl,
oxazolyl, isooxazolidinyl, isooxazolyl, thiazolyl,
isothiazolyl, pyranyl, 2-pyrazolidinyl, 1 ,2
,4-triazolyl, 1,2,3- triazolyl, 1 , 2 ,5-triazolyl,
thiazolidinyl, 2- thiazolinyl, 1 ,2 ,3 ,4-tetrazolyl,
1 , 3 ,4-oxadiazolyl, tetrahydropyranyl, and
tetrahydrof uryl groups. Examples of the 5- to
7-membered saturated heterocyclic ring formed by
binding R11 and R12 each other, together with nitrogen
atoms bound to them, through or not through a nitrogen
atom, a sulfur atom or an oxygen atom, include
pyrrolidinyl, piperidinyl, piperazinyl, morpholino,
thiomorpholino, and 



homopiperazinyl groups. Examples of the imidazolyl
lower alkyl group include imidazolylalkyl groups whose
alkyl moiety is a linear or branched alkyl group
having 1 to 6 carbon atoms such as (1, 2 , 4 or 5-)
imidazolylmethyl, 2-[(l, 2 , 4 or 5-) imidazolyl]
ethyl, 1-[(1, 2 , 4 or5-) imidazolyl] ethyl, 3-[(l, 2
, 4 or 5-) imidazolyl] propyl, 4-[(l, 2 , 4 or 5-)
imidazolyl] butyl, 5-[(l, 2 , 4 or 5-) imidazolyl]
pentyl, 6-[(l, 2 , 4 or 5-) imidazolyl] hexyl, 1
,l-dimethyl-2- [(1 , 2 , 4 or 5-) imidazolyl] ethyl,
and 2-methyl-3- [(1 , 2 , 4 or 5-) imidazolyl] propyl
groups. Examples of the 1 ,2 ,4-triazolyl lower alkyl
group include 1 , 2 ,4-triazolylalkyl groups whose
alkyl moiety is a linear or branched alkyl group
having 1 to 6 carbon atoms such as (1, 3 or 5-) 1,2,4-
triazolylmethyl, 2-[(l, 3 or 5-) 1 ,2 ,4-triazolyl]
ethyl, 1-[(1, 3 or 5-) l,2,4-triazolyl]ethyl, 3-[(l, 3
or 5-) 1,2, 4-triazolyl]propyl, 4-[(l, 3 or 5-)l,2,4-
triazolyl]butyl, 5-[(l, 3 or 5-) 1 ,2 ,4-triazolyl]
pentyl, 6-[(l, 3 or 5-) 1,2, 4-triazolyl] hexyl, 1 ,
l-dimethyl-2- [(1, 3 or 5-) l,2,4-triazolyl]ethyl, and
2-methyl-3- [(1, 3 or 5-) 1 ,2 ,4-triazolyl] propyl
groups. Examples of the 1 ,2 ,3-triazolyl lower alkyl
group include 1 ,2 ,3-triazolylalkyl groups whose
alkyl moiety is a linear or branched alkyl group
having 1 to 6 carbon atoms such as (1, 4 or 5-) 1,2,3-
triazolylmethyl, 2-[(l, 4 or 5-) 1 , 2 ,3-triazolyl]
ethyl, 1-[(1, 4 or 5-)l,2,3-triazolyl]ethyl, 3-[(l, 4
or 5-) l,2,3-triazolyl]propyl, 4-[(l, 4 or 5-)l,2,3-
triazolyl]butyl, 5-[(l, 4 or 5-) 1 ,2 ,3-triazolyl]
pentyl, 6-[(l, 4 or 5-) l,2,3-triazolyl]hexyl, 1 ,
l-dimethyl-2- [(1, 4 or 5-) l,2,3-triazolyl]ethyl, and
2-methyl-3- [(1,4 or 5-) 1 , 2 ,3-triazolyl]propyl
groups. Examples of the 1 ,2 ,5-triazolyl lower alkyl
group include 1 , 2 ,5-triazolylalkyl groups whose
alkyl moiety is a linear or branched alkyl group
having 1 to 6 carbon atoms such as (1, 3 or A-) 1,2,5-
triazolylmethyl, 2-[(l, 3 or 4-) 1 ,2 ,5-triazolyl]
ethyl, 1-[(1, 3 or 4-) l,2,5-triazolyl]ethyl, 3-[(l, 3
or 4-) l,2,5-triazolyl]propyl, 4-[(l, 3 or 4-)l,2,5-
triazolyl]butyl, 5-[(l, 3 or 4-) 1 , 2 ,5-triazolyl]
pentyl, 6-[(l, 3 or 4-) 1,2, 5-triazolyl] hexyl, 1
,l-dimethyl-2- [(1, 3 or 4-) l,2,5-triazolyl]ethyl,
and 2-methyl-3- [(1, 3 or 4-) 1 , 2 ,5-triazolyl]
propyl groups. Examples of the pyrazolyl lower alkyl
group include pyrazolylalkyl groups whose alkyl moiety
is a linear or branched alkyl group having 1 to 6
carbon atoms such as (1, 3 , 4 or 5-) pyrazolylmethyl,
2-[(l, 3 , 4 or 5-) pyrazolyl] ethyl, 1-[(1, 3 , 4 or
5-) pyrazolyl] ethyl, 3-[(l, 3 , 4 or 5-)
pyrazolyl]propyl, 4-[(l, 3 , 4 or 5-)pyrazolyl]butyl,
5-[(l, 3 , 4 or 5-) pyrazolyl] pentyl, 6-[(l, 3 , 4 or
5-) pyrazolyl] hexyl, 1 , l-dimethyl-2-[ (1, 3 , 4 or
5-) pyrazolyl] ethyl, and 2- methyl-3- [(1, 3 , 4 or
5-) pyrazolyl] propyl groups. Examples of the
pyrimidinyl lower alkyl group which may have an oxo
group as a substituent on the pyrimidine ring include
pyrimidinylalkyl groups which may have 1 to 3 oxo
groups as substituents on the pyrimidine ring and
whose alkyl moiety is a linear or branched alkyl group
having 1 to 6 carbon atoms such as(2, 4 , 5 or
6-)pyrimidinylmethyl, 2-[(2, 4 , 5 or 6-) pyrimidinyl]
ethyl, l-[(2, 4 , 5 or b-)pyrimidinyl] ethyl, 3- [(2,
4 , 5 or 6-) pyrimidinyl] propyl, 4- [(2, 4 , 5 or 6-)
pyrimidinyl] butyl, 5-[(2, 4 , 5 or 6-) pyrimidinyl]
pentyl, 6- [(2, 4 , 5 or 6-) pyrimidinyl] hexyl, 1 ,
l-dimethyl-2- [(2, 4 , 5 or 6-) pyrimidinyl] ethyl,
2-methyl-3- [(2, 4 , 5 or 6-) pyrimidinyl] propyl,
[(1, 3 , 4 or 5-) 2 , 6- dioxopyrimidinyl] methyl,
[(1, 3 , 4 , 5 or 6-)2- oxopyrimidinyl]methyl, [(1, 2
, 4 or 5-) 6- oxopyrimidinyl]methyl, [(1, 2 , 5 or
6-)4- oxopyrimidinyl] methyl, [(1, 3 , 5 or 6-) 2 ,4-
dioxopyrimidinyl]methyl, 2- [(4 or 6-) 2 ,5-
dioxopyrimidinyl] ethyl, 1-[(1, 3 , 4 or 5-) 2 , 6-
dioxopyrimidinyl] ethyl, 3-[(l, 3 or 5-) 2,4,6-
trioxopyrimidinyl] propyl, 4-[(l, 3 , 4 or 5-) 2 , 6-
dioxopyrimidinyl] butyl, 5- [(4 or 6-) 2 ,5-
dioxopyrimidinyl] pentyl, 6-[(l, 3 , 5 or 6-) 2 ,4-
dioxopyrimidinyl] hexyl, 1 ,1-dimethyl- [(1, 3 , 4 or
5-) 2 ,6-dioxopyrimidinyl] ethyl, and 2-methyl-3- [(1,
3 , 4 or 5-) 2 ,6-dioxopyrimidinyl] propyl groups.
Examples of the 3 ,5-dioxoisoxazolidin-4- ylidene
lower alkyl group include 3,5-
dioxoisoxazolidin-4-ylidenealkyl groups whose alkyl
moiety is a linear or branched alkyl group having 1 to
6 carbon atoms such as 3 ,5-dioxoisoxazolidin-4-
ylidenemethyl, 3 ,5-dioxoisoxazolidin-4-ylideneethyl,3
, 5-dioxoisoxazolidin-4-ylidenepropyl, 3 ,5-
dioxoisoxazolidin-4-ylideneisopropyl, 3 , 5-
dioxoisoxazolidin-4-ylidenebutyl, 3 ,5-
dioxoisoxazolidin-4-ylidenepentyl, and 3,5-
dioxoisoxazolidin-4-ylidenehexyl groups. Examples of
the 1 ,2 ,4-oxadiazolyl lower alkyl group which may
have a lower alkyl group as a substituent on the 1 ,2
,4-oxadiazol ring include 1,2,4- oxadiazolylalkyl
groups which may have a linear or branched alkyl group
having 1 to 6 carbon atoms as a substituent on the 1 ,
2 ,4-oxadiazol ring and whose alkyl moiety is a linear
or branched alkyl group having 1 to 6 carbon atoms
such as (3 or 5-) 1,2,4- oxadiazolylmethyl, 2- [(3 or
5-) 1 ,2 ,4-oxadiazolyl] ethyl, l-[(3 or 5-) 1 ,2
,4-oxadiazolyl] ethyl, 3-[(3 or 5-)l,2,4- oxadiazolyl]
propyl, 4-[(3 or 5-) 1,2,4- oxadiazolyl] butyl, 5-[(3
or 5-) 1,2,4- oxadiazolyl] pentyl, b-[(3 or 5-) 1,2,4-
oxadiazolyl]hexyl, 1 ,l-dimethyl-2- [(3 or 5-) 1,2,4-
oxadiazolyl] ethyl, 2-methyl-3- [(3 or 5-) 1,2, 4-
oxadiazolyl] propyl, 5-methyl- 3- (1,2,4- oxadiazolyl)
methyl, 3-ethyl-2- [5- (1,2,4- oxadiazolyl) ]ethyl, 1-
[3 -propyl- 5- (1,2,4- oxadiazolyl) ]ethyl, 3-
[5-butyl-3- (1, 2 ,4- oxadiazolyl) ]propyl, 4-
[3-pentyl-5- (1, 2 ,4- oxadiazolyl) ]butyl, 5-
[5-hexyl-3- (1,2,4- oxadiazolyl) ]pentyl, 6-
[3-methyl-5- (1,2,4- oxadiazolyl) ]hexyl, 1
,l-dimethyl-2- [5-isopropyl-3-(1,2, 4-oxadiazolyl)
]ethyl, and 2-methyl-3- [3-isobutyl- 5- (1, 2
,4-oxadiazolyl) ]propyl groups. Examples of the
thiazolydinyl lower alkyl group which may have an oxo
group as a substituent on the thiazolydine ring
include thiazolydinylalkyl groups which may have 1 to
3 oxo groups as substituents on the thiazolydine ring
and whose alkyl moiety is a linear or branched alkyl
group having 1 to 6 carbon atoms such as (2, 3 , 4 or
5-) thiazolidinylmethyl, 2- [(2, 3 , 4 or 5-)
thiazolidinyl] ethyl, l-[(2, 3 , 4 or 5-)
thiazolidinyl] ethyl, 3-[(2, 3 , 4 or 5-)
thiazolidinyl] propyl, 4-[(2, 3 , 4 or
5-)thiazolidinyl]butyl, 5-[(2, 3 , 4 or 5-)
thiazolidinyl]pentyl, 6-[(2, 3 , 4 or 5-)
thiazolidinyl] hexyl, 1 , l-dimethyl-2- [(2 , 3 , 4 or
5-) thiazolidinyl] ethyl, 2-methyl-3- [(2, 3 , 4 or
5-) thiazolidinyl] propyl, 2 ,4-dioxo- 5-
thiazolidinylmethyl, 2- [2-oxo- (3, 4 or 5-)
thiazolidinyl] ethyl, l-[4-oxo-(2, 3 or 5-)
thiazolidinyl] ethyl, 3-[5-oxo-(2, 3 or 4-)
thiazolidinyl] propyl, 4- [2, 5-dioxo- (3 or 4-)
thiazolidinyl] butyl, 5- [2, 4 ,5-trioxo-3-
thiazolidinyl] pentyl, 6- [4, 5-dioxo- (2 or 3-)
thiazolidinyl] hexyl, 1 , l-dimethyl-2- [2, 4-dioxo-
(3 or 5-) thiazolidinyl] ethyl, 2-methyl-3- [2,
4-dioxo- (3 or 5-) thiazolidinyl] propyl, and 3- [2,
4-dioxo- (3 or 5-) thiazolidinyl] propyl groups.
Examples of the phenyl lower alkyl groupwhich may have
a lower alkylenedioxy group as a substituent on the
phenyl ring include, in addition to the above
described phenyl lower alkyl groups, phenylalkyl
groups which may have a linear or branched
alkylenedioxy group having 1 to 4 carbon atoms as a
substituent on the phenyl ring and whose alkyl moiety
is a linear or branched alkyl group having 1 to 6
carbon atoms such as 3 ,4-methylenedioxybenzyl, 3,4-
trimethylenedioxybenzyl, 2- (2, 3-
ethylenedioxyphenyl) ethyl, l-(3,4-
trimethylenedioxyphenyl) ethyl, 3- (2, 3-
tetramethylenedioxyphenyl) propyl, 4- (3, 4-
methylenedioxyphenyl) butyl, 5- (2, 3-
ethylenedioxyphenyl) pentyl, 6- (3, 4-
trimethylenedioxyphenyl) hexyl, 1 ,l-dimethyl-2- (2,
3- methylenedioxyphenyl) ethyl, and 2-methyl-3- (3, 4-
ethylenedioxyphenyl )propyl groups . Examples of the
lower alkoxycarbonyl lower alkyl group include
alkoxycarbonylalkyl groups whose alkoxy moiety is a
linear or branched alkoxy group having 1 to 6 carbon
atoms and whose alkyl moiety is a linear or branched
alkyl group having 1 to 6 carbon atoms such as
methoxycarbonylmethyl, ethoxycarbonylmethyl,
2-methoxycarbonylethyl, 2- ethoxycarbonylethyl,
1-ethoxycarbonylethyl, 3- methoxycarbonylpropyl,
3-ethoxycarbonylpropyl, 4- ethoxycarbonylbutyl,
5-isopropoxycarbonylpentyl, 6- propoxycarbonylhexyl, 1
, l-dimethyl-2-butoxycarbonylethyl,
2-methyl-3-tertbutoxycarbonylpropyl,
2-pentyloxycarbonylethyl, and hexyloxycarbonylmethyl
groups. Examples of the carboxy lower alkyl group
include carboxyalkyl groups whose alkyl moiety is a
linear or branched alkyl group having 1 to 6 carbon
atoms such as carboxymethyl, 2-carboxyethyl, 1-
carboxyethyl, 3-carboxypropyl, 4-carboxybutyl, 5-
carboxypentyl, 6-carboxyhexyl, 1 ,l-dimethyl-2-
carboxyethyl, and 2-methyl-3-carboxypropyl groups.
Examples of the morpholino substituted lower alkanoyl
group include morpholino substituted alkanoyl groups
whose alkanoyl moiety is a linear or branched alkanoyl
group having 2 to 6 carbon atoms such as 2- [(2, 3 or
4-) morpholino] acetyl group, 3-[(2, 3 or 4-)
morpholino] propionyl, 2- [(2, 3 or 4-) morpholino]
propionyl, 4- [(2, 3 or 4-) morpholino] butyryl, 5-
[(2, 3 or 4-)morpholino]pentanoyl, 6- [(2, 3 or 4-)
morpholino] hexanoyl, 2 ,2-dimethyl-2- [(2, 3 or 4-)
morpholino] propionyl, and 2-methyl-3- [(2, 3 or 4-)
morpholino] propionyl groups. Examples of the
piperazinylcarbonyl lower alkyl group which may be
substituted on the piperazine ring with a phenyl lower
alkyl group which may have a lower alkylenedioxy group
as a substituent on the phenyl ring include
piperazinylcarbonylalkyl groups whose alkyl moiety is
a linear or branched alkyl grouphaving 1 to 6 carbon
atoms .and which may be substituted on the piperazine
ring with 1 to 3 phenylalkyl groups which may have a
linear or branched alkylenedioxy group having 1 to 4
carbon atoms as a substituent on the phenyl group and
whose alkyl moiety is a linear or branched alkyl group
having 1 to 6 carbon atoms ' such as [(1, 2 or 3-)
piperazinyl] carbonylmethyl, 2-[(l, 2 or 3-)
piperazinyl] carbonylethyl, 1-[(1, 2 or 3-)
piperazinyl] carbonylethyl, 3-[(l, 2 or 3-)
piperazinyl] carbonylpropyl, 4-[(l, 2 or 3-)
piperazinyl] carbonylbutyl, 5-[(l, 2 or 3-)
piperazinyl] carbonylpentyl, 6-[(l, 2 or 3-)
piperazinyl] carbonylhexyl, 1 ,l-dimethyl-2- [(1, 2 or
3-) piperazinyl] carbonylethyl, 2-methyl-3- [(1, 2 or
3-) piperazinyl] carbonylpropyl,
(4-benzyl-lpiperazinylcarbonyl) methyl, 2- [4-
(2-phenylethyl) -1- piperazinylcarbonyl] ethyl, 1- [4-
(3-phenylpropyl) -1- piperazinylcarbonyl] ethyl, 3-
[4- (4-phenylbutyl) -1- piperazinylcarbonyl] propyl,
4- [4- (5-phenylpentyl) -1- piperazinylcarbonyl]
butyl, 5- [4- (6-phenylrropyl) -1-
piperazinylcarbonyl] pentyl, 6- (4-benzyl- 1-
piperazinylcarbonyl) hexyl, 1 ,l-dimethyl-2-
(4-benzyl- 1- piperazinylcarbonyl) ethyl, 2-methyl-3-
(4-benzyl-lpiperazinylcarbonyl) propyl, [4- (3, 4-
methylenedioxybenzyl) -1-piperazinylcarbonyl] methyl,
2- {4- [2- (2,3-ethylenedioxyphenyl) ethyl] -1-
piperazinylcarbonyl} ethyl, l-{4-[3-(3,4-
trimethylenedioxyphenyl) propyl]
-1-piperazinylcarbonyl} ethyl, ,3-{4-[4-(2,3-
tetramethylenedioxyphenyl) butyl] -1- pipera
zinylcarbonyl} propyl, 4-{4-[5-(3,4-
methylenedioxyphenyl) pentyl] -1- piperazinylcarbonyl
}butyl, 5-{ 4- [3- (2, 3- ethylenedioxyphenyl) propyl]
-1- pipera zinylcarbonyl }pentyl, 6- [4- (3, 4-
trimethylenedioxybenzyl) -1-piperazinylcarbonyl]
hexyl, 1 ,1-dime thy 1-2- [4- (2,
3-tetramethylenedioxybenzyl) -1- piperazinylcarbonyl]
ethyl, 2-methyl-3- [4- (3, 4- methylenedioxybenzyl)
-1-piperazinylcarbonyl] propyl, (3, 4-dibenzyl-
1-piperazinylcarbonyl) methyl, (3,4,5-
tribenzyl-l-piperazinylcarbonyl)methyl, [2, 4-di (3,
4- methylenedioxybenzyl) -1-piperazinylcarbonyl]
methyl, [2,4,6-tri(3, 4-methylenedioxybenzyl) -1-
piperazinylcarbonyl]methyl, and [3-benzyl-4- (3, 4-
methylenedioxybenzyl) -1-piperazinylcarbonyl] methyl
groups . Examples of the piperazinyl lower alkanoyl
group which may be substituted on the piperazine ring
with a phenyl lower alkyl group which may have a lower
alkylenedioxy group as a substituent on the phenyl
ring include piperazinylalkanoyl groups whose alkanoyl
moiety is a linear or branched alkanoyl group having 2
to 6 carbon atoms and which may be substituted on the
piperazine ring with 1 to 3 phenylalkyl groups which
may have a linear or branched alkylenedioxy group
having 1 to 4 carbon atoms as a substituent on
thephenyl ring and whose alkyl moiety is a linear or
branched alkyl group having 1 to 6 carbon atoms, such
as 2-[(l, 2 or 3-) piperazinyl] acetyl, 3-[(l, 2 or
3-)piperazinyl]propionyl, 2-[(l, 2 or 3-) piperazinyl]
propionyl, 4-[(l,, 2 or 3-) piperazinyl] butyryl,
5-[(l, 2 or 3-) piperazinyl] pentanoyl, 6-[(l, 2 or
3-) piperazinyl] hexanoyl, 2 ,2-dimethyl-3- [(1 , 2 or
3-) piperazinyl] propionyl, 2-methyl-3- [(1, 2 or 3-)
piperazinyl] propionyl, 2- (4-benzyl-lpiperazinyl)
acetyl, 3- [4- (2-phenylethyl) -1- piperazinyl]
propionyl, 2- [4- (3-phenylpropyl) -1- piperazinyl]
propionyl, 4- [4- (4-phenylbutyl) -1- 



piperazinyl] butyryl, 5- [4- (5-phenylpentyl) -1-
piperazinyl] pentanoyl, 6- [4- (b-phenylpropyl) -1-
piperazinyl] hexanoyl, 6- (4 -benzyl- 1- piperazinyl)
hexanoyl, 2 ,2-dimethyl-3- (4-benzyl-lpiperazinyl)
propionyl, 2-methyl -3- (4-benzyl- 1- piperazinyl)
propionyl, .2- [4- (3, 4-methylenedioxybenzyl) -
1-piperazinyl] acetyl, 3-{ 4- [2- (2, 3-
ethylenedioxyphenyl) ethyl] -1-piperazinyl Jpropionyl,
2- {4- [3- (3, 4-trimethylenedioxyphenyl) propyl] -1-
piperazinyl }propionyl, 4-{4-[4-(2,3-
tetramethylenedioxyphenyl) butyl] -1-piperazinyl
}butyryl, 5-{4-[5-(3, 4-methylenedioxyphenyl) pentyl]
-1- piperazinyl }pentanoyl, 5-{4-[3-(2,3-
ethylenedioxyphenyl) propyl] -1-piperazinyl
}pentanoyl, 6- [4- (3, 4-trimethylenedioxybenzyl)
-1-piperazinyl] hexanoyl, 2 ,2-dimethyl -3- [4- (2, 3-
tetramethylenedioxybenzyl) -1-piperazinyl] propionyl,
2- methyl-3- [4- (3, 4-methylenedioxybenzyl) -1-
piperazinyl] propionyl, 2- (3,
4-dibenzyl-lpiperazinyl) acetyl, 2- (3,
4,5-tribenzyl-lpiperazinyl) acetyl, 2- [2, 4-di (3, 4-
methylenedioxybenzyl) -1-piperazinyl] acetyl, 2- [2, 4
, 6- tri (3, 4-methylenedioxybenzyl) -1-piperazinyl]
acetyl, and 2- [3-benzyl-4- (3,
4-methylenedioxybenzyl) -1- piperazinyl] acetyl
groups. Examples of the morpholinocarbonyl substituted
lower alkyl group include morpholinocarbonylalkyl
groups whose alkyl moiety is a linear or branched
alkyl group having 1 to 6 carbon atoms such as [(2, 3
or 4-)morpholino] carbonylmethyl, 2- [(2, 3 or
4-)morpholino] carbonylethyl, l-[(2, 3 or
4-)morpholino] carbonylethyl, 3- [(2, 3 or
4-)morpholino] carbonylpropyl, 4- [(2, 3 or 4-)
morpholino] carbonylbutyl, 5- [(2, 3 or 4-)
morpholino] carbonylpentyl, 6- [(2, 3 or 4-)
morpholino] carbonylhexyl, 1 ,l-dimethyl-2- [(2, 3 or
4-) morpholino] carbonylethyl, and 2-methyl-3- [(2, 3
or 4-) morpholino] carbonylpropyl groups . Examples of
the imidazolyl lower alkanoyl group include
imidazolylalkanoyl groups whose alkanoyl moiety is a
linear or branched alkanoyl group having 2 to 6 carbon
atoms such as 2-[(l, 2 , 4 or 5-) imidazolyl] acetyl,
3-[(l, 2 , 4 or5-) imidazolyl]propionyl, 2-[(l, 2 , 4
or 5-) imidazolyl] propionyl, 4-[(l, 2 , 4 or 5-)
imidazolyljbutyryl, 5-[(l, 2 , 4 or 5-)
imidazolyljpentanoyl, 6-[(l, 2 , 4 or 5-) imidazolyl]
hexanoyl, 2 ,2-dimethyl-3- [(1 , 2 , 4 or 5-)
imidazolyljpropionyl, and 2-methyl-3- [(1, 2/ 4 or 5-)
imidazolyl] propionyl groups. Examples of the
cycloalkylcarbonyl group include cycloalkylcarbonyl
groups whose cycloalkyl moiety is a cycloalkyl group
having 3 to 16 carbon atoms such as
cyclopropylcarbonyl, cyclobutylcarbonyl,
cyclopentylcarbonyl, cyclohexylcarbonyl,
cycloheptylcarbonyl, cyclooctylcarbonyl,
cyclononylcarbonyl, cyclodecylcarbonyl,
cycloundecylcarbonyl, cyclododecylcarbonyl,
cyclotridecylcarbonyl, cyclotetradecylcarbonyl,
cyclopentadecylcarbonyl, and cyclohexadecylcarbonyl
groups . Examples of the amino substituted lower
alkanoyl group which may have a lower alkyl group as a
substituent include linear or branched alkanoyl groups
having 2 to 6 carbon atoms substituted with an amino
group which may have 1 or 2 linear or branched alkyl
groups having 1 to 6 carbon atoms as substituents such
as aminoacetyl, 2-aminopropionyl, 3-aminopropionyl, 4-
aminobutyryl, 5-aminopentanoyl, 6-aminohexanoyl, 2,2-
dimethyl-3-aminopropionyl, 2-methyl-3-aminopropionyl,
methylaminoacetyl, 2-ethylaminopropionyl,
3-propylaminopropionyl, 3-isopropylaminopropionyl, 4-
butylaminobutyryl, 5-pentylaminopentanoyl, 6-
hexylaminohexanoyl, dimethylaminoacetyl, 3-
diisopropylaminopropionyl, (N-ethyl-Npropylamino)
acetyl, and 2- (N-methyl-N-hexylamino) acetyl groups .
Examples of the lower alkylene group which may have a
hydroxyl group as a substituent include, in addition
to the above described lower alkylene groups, linear
or branched alkylene groups having 1 to 6 carbon atoms
which may have 1 to 3 hydroxyl groups as substituents
such as 1-hydroxymethylene, 2- hydroxyethylene,
1-hydroxyethylene, 2- hydroxytrimethylene,
3-hydroxytrimethylene, 1- hydroxytrimethylene,
3-hydroxy-2-methyltrimethylene, 1-
hydroxy-2-methyltrimethylene, 3-hydroxy-2, 2-
dimethyltrimethylene, l-hydroxy-2, 2-
dimethyltrimethylene, 3-hydroxy- 1-methyl
trimethylene, 2-hydroxy-l-methyltrimethylene, 1-
hydroxymethylmethylene, hydroxymethylmethylene, 2-
hydroxymethyl trimethylene, 2-hydroxymethyl-2-
methyltrimethylene, (2-hydroxyethyl) methylene, (1-
hydroxyethyl) methylene, 4-hydroxytetramethylene, 2-
hydroxytetramethylene, 3-hydroxytetramethylene, 1-
hydroxytetramethylene, 5-hydroxypentamethylene,
Ahydroxypentamethylene, 3-hydroxypentamethylene, 2-
hydroxypentamethylene, 1-hydroxypentamethylene, 6-
hydroxyhexamethylene, 5-hydroxyhexamethylene,
4-hydroxyhexamethylene, 3-hydroxyhexamethylene, 2-
hydroxyhexamethylene, 1-hydroxyhexamethylene, 1,2-
dihydroxytrimethylene, 2,2,
4-trihydroxytetramethylene, 1 ,2
,6-trihydroxyhexamethylene, and 3,4,5-
trihydroxypentamethylene groups. Examples of the alkyl
group which may have a hydroxyl group as a substituent
include, in addition to the above described lower
alkyl groups, linear or branched alkyl groups having 1
to 16 carbon atoms which may have 1 to 3 hydroxyl
groups as substituents such as heptyl, octyl, nonyl,
decyl, undecyl, dodecyl, tridecyl, tetradecyl,
pentadecyl, 1-methylhexyl, hexadecyl, hydroxymethyl,
2-hydroxyethyl, 1- hydroxyethyl, 3-hydroxypropyl, 2
,3-dihydroxypropyl, 4- hydroxybutyl, 1
,l-dimethyl-2-hydroxyethyl, 5,5,4- trihydroxypentyl,
5-hydroxypentyl, 6-hydroxyhexyl, 1- hydroxyisopropyl,
and 2-methyl-3-hydroxypropyl groups. Examples of the
hydroxyl group substituted alkyl group include linear
or branched alkyl groups having 1 to 16 carbon atoms
and 1 to 3 hydroxyl groups as substituents such as
hydroxymethyl, 2-hydroxyethyl, 1-hydroxyethyl,
3-hydroxypropyl, 2 ,3-dihydroxypropyl, 4-hydroxybutyl,
1 ,l-dimethyl-2-hydroxyethyl, 5,5,4- trihydroxypentyl,
5-hydroxypentyl, 6-hydroxyhexyl, 1- hydroxyisopropyl,
and 2-methyl-3-hydroxypropyl groups. Examples of the
cycloalkyl group which may have a substituent selected
from the group consisting of a hydroxyl group and a
lower alkyl group include, inaddition to the above
described cycloalkyl groups, cycloalkyl groups having
3 to 16 carbon atoms which may have 1 to 3
substituents selected from the group consisting of a
hydroxyl group and a linear or branched alkyl group
having 1 to 6 carbon atoms such as 2-
hydroxycyclopropyl, 3-hydroxycyclobutyl, 3-
hydroxycyclopentyl, 2-hydroxycyclohexyl, 4-
hydroxycyclohexyl, 3-hydroxycyclohe rtyl, 4-
hydroxycyclooctyl, 5-hydroxycyclononyl, 3-
hydroxycyclodecyl, 4-hydroxycycloundecyl, 5-
hydroxycyclododecyl, 6-hydroxycyclotridecyl, 7-
hydroxycyclotetradecyl, 6-hydroxycyclopentadecyl, 8-
hydroxycyclohexadecyl, 2 ,4-dihydroxycyclohexyl,
2,4,6- trihydroxycyclohexyl, 1-methylcyclopentyl, 2-
ethylcyclopropyl, 3-n-propylcyclobutyl,
2-nbutylcyclohexyl, 4-n-pentylcycloheptyl,
4-nhexylcyclooctyl, 2 ,3-dimethylcyclohexyl, 2,3,4-
trimethylcyclohexyl, and 2-methyl-4-hydroxycyclohexyl
groups. Examples of the phenoxy lower alkyl group
include phenoxyalkyl groups whose alkyl moiety is a
linear or branched alkyl group having 1 to 6 carbon
atoms such as phenoxymethyl, 2-phenoxyethyl, 1-
phenoxyethyl, 3-phenoxypropyl, 4-phenoxybutyl, 1,1-
dimethyl-2-phenoxyethyl, 5-phenoxypentyl, 6-
phenoxyhexyl, 1-phenoxyisopropyl, and 2-methyl-3-
phenoxypropyl groups. Examples of the amino lower
alkoxy groupwhich may have a lower alkyl group as a
substituent include linear or branched alkoxy groups
having 1 to 6 carbon atoms substituted with an amino
group which may have 1 or 2 linear or branched alkyl
groups having 1 to 6 carbon atoms such as
aminomethoxy, 2-aminoethoxy, 1- aminoethoxy,
3-aminopropoxy, 4-aminobutoxy, 5- aminopentyloxy,
b-aminohexyloxy, 1 , l-dimethyl-2- aminoethoxy,
2-methyl-3-aminopropoxy, methylaminomethoxy,
1-ethylaminoethoxy, 2- propylaminoethoxy,
3-isopropylaminopropoxy, 4- butylaminobutoxy,
5-pentylaminopentyloxy, 6- hexylaminohexyloxy,
dimethylaminomethoxy, 2- diethylaminoethoxy,
2-diisopropylaminoethoxy, (N-ethyl-
N-propylamino)methoxy, and 2- (N-methyl-Nhexylamino)
ethoxy groups. Examples of the hydroxyl group
substituted lower alkyl group include linear or
branched alkyl groups having 1 to 6 carbon atoms which
have 1 to 3 hydroxyl groups as substituents such as
hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl,
3-hydroxypropyl, 2,3- dihydroxypropyl, 4-hydroxybutyl,
1 ,l-dimethyl-2- hydroxyethyl, 5 ,5
,4-trihydroxypentyl, 5-hydroxypentyl, 6-hydroxyhexyl,
1-hydroxyisopropyl, and 2-methyl-3- hydroxypropyl
groups . Examples of the amino group which may have a
lower alkylsulfonyl as a substituent include amino
groups which may have 1 or 2 linear or branched
alkylsulfonyl groups having 1 to 6 carbon atoms
assubstituents such as amino, methylsulf onylamino,
ethyl sulfonylamino, propyl suIfonylamino,
isopropylsulfonylamino, butylsulf onylamino, tertbutyl
sulfonylamino, pent ylsulfonylamino,
hexylsulfonylamino, dimethylsulf onylamino, diethyl
suIfonylamino, dipropyl sulfonylamino, dibutyl
sulfonylamino, dipentyl sulfonylamino, dihexyl
sulfonylamino, N-methylsulfonyl-Nethyl suIfonylamino,
N-ethylsulf onyl-Npropylsulf onylamino, N-methylsulf
onyl-Nbutylsulfonylamino, and N-methylsulf
onyl-Nhexylsulf onylamino groups. Examples of the
lower alkynyl group include linear or branched alkynyl
groups having 2 to 6 carbon atoms such as ethynyl,
2-propynyl, 2-butynyl, 3- butynyl,
l-methyl-2-propynyl, 2-pentynyl, and 2-hexynyl groups
. Examples of the anilino group which may have a
halogen atom as a substituent on the phenyl ring
include anilino groups which may have 1 to 3 halogen
atoms as substituents on the phenyl ring such as
anilino, 2-fluoroanilino, 3-fluoroanilino, 4-
fluoroanilino, 2-bromoanilino, 3-bromoanilino, 4-
bromoanilino, 2-iodoanilino, 3-iodoanilino, 4-
iodoanilino, 2 ,3-dibromoanilino, 2 ,4-diiodoanilino,
2 ,5-difluoroanilino, 2 ,6-dichloroanilino, 2,4,6-
trichloroanilino, 2 ,6-difluoroanilino, 3,5-
difluoroanilino, 2 ,6-difluoroanilino,
2-chloroanilino,3-chloroanilino, 4-chloroanilino, 2
,3-dichloroanilino, 2 ,4-dichloroanilino, 2
,5-dichloroanilino, 3,4- dichloroanilino, 2
,6-dichloroanilino, 3,5- dichloroanilino, 2 ,4 ,
6-trif luoroanilino, 2,4- dif luoroanilino, and 3
,4-dif luoroanilino groups. Examples of the
piperazinyl group which may have a lower alkyl group
as a substituent on the piperazine ring include
piperazinyl groups which may have 1 to 3 linear or
branched alkyl groups having 1 to 6 carbon atoms as
substituents on the piperazine ring such as (1-, 2- or
3-) piperazinyl, 4-methyl- (1-, 2- or 3-) piperazinyl,
2 ,3-dimethyl- (1- or 5-) piperazinyl, and 2 ,3
,4-trimethyl- (1-, 5- or 6-) piperazinyl groups.
Examples of the pyrrolidinyl group which may have an
oxo group as a substituent on the pyrrolidine ring
include pyrrolidinyl groups which may have 1 or 2 oxo
-groups as substituents on the pyrrolidine ring such
as (1-, 2- or 3-) pyrrolidinyl, 2-oxo-(l-, 3-, 4- or
5-) pyrrolidinyl, 3-oxo t (l-, 2-, 4- or 5-)
pyrrolidinyl, 2 ,3-dioxo- (1-, 4- or 5-) pyrrolidinyl,
and 2,5-dioxo- (1-, 3- or 4-) pyrrolidinyl groups.
Examples of the lower alkanoyl amino group include
linear or branched alkanoyl amino groups having 2 to 6
carbon atoms which have 1 to 3 halogen atoms as
substituents such as acetyl amino, propionyl amino,
butyryl amino, pentanoyl amino, 2-methylpropionyl
amino, and hexanoyl amino group s . Examples of the
phenyl group which may besubstituted on the phenyl
ring with 1 to 3 groups selected from the group
consisting of a lower alkyl group; a lower alkoxy
group which may have a halogen atom as a substituent ;
a halogen atom; an amino lower alkoxy group which may
have a lower alkyl group as a substituent; a hydroxyl
group substituted low e r alkyl group; a phenyl lower
alkyl group; a lower alkynyl group; an amino group
which may have a lower alkylsulf onyl group as a
substituent; a lower alkylthio group; a cycloalkyl
group; a phenylthio group; an adamantyl group; an
anilino group which may have a halogen atom as a
substituent on the phenyl ring; a lower alkoxycarbonyl
group; a piperazinyl group which may have a lower
alkyl group as a substituent on the piperazine ring; a
lower alkanoylamino group; a cyano group; a
pyrrolidinyl group which may have an oxo group as a
substituent on the pyrrolidine ring; and a phenoxy
group include phenyl groups which may be substituted
on the phenyl ring with 1 to 3 groups 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 which may have
1 to 3 halogen atoms; a halogen atom; an aminoalkoxy
group whose alkoxy moiety is a linear or branched
alkoxy group having 1 to 6 carbon atoms and which may
have 1 or 2 linear or branched alkyl groups having 1
to 6 carbon atom as substituents; a linear or branched
alkyl group having 1 to 6 carbon atoms and 1 to 3
hydroxylgroups as substituents; a phenylalkyl group
whose alkyl moiety is a linear or branched alkyl group
having 1 to 6 carbon atoms; a linear or branched
alkynyl group having 2 to 6 carbon atoms; an amino
group which may 



have 1 or 2 linear or branched alkylsulf onyl groups
having 1 to 6 carbon atoms as substituents; a linear
or branched alkylthio group having 1 to 6 carbon
atoms; a cycloalkyl group having 3 to 16 carbon atoms;
a phenylthio group; an adamantyl group; an anilino
group which may have 1 to 3 halogen atoms as
substituents on the phenyl ring; a linear or branched
alkoxycarbonyl group having 1 to 6 carbon atoms; an
amino group which may have 1 or 2 linear or branched
alkanoyl groups having 2 to 6 carbon atoms; a cyano
group; a piperazinyl group which may have 1 to 3
linear or branched alkyl groups having 1 to 6 carbon
atoms as substituents on the piperazine ring; a
pyrrolidinyl group which may have 1 or 2 oxo groups as
substituents on the pyrrolidine ring; and a phenoxy
group such as phenyl, 2-methylphenyl, 3-methylphenyl,
4-methylphenyl, 2-ethylphenyl, 3-ethylphenyl,
4-ethylphenyl, 2- isopropylphenyl, 4-isopropylphenyl,
3-butylphenyl, 4- pentylphenyl, 4-hexylphenyl, 3
,4-dimethylphenyl, 3,4- diethylphenyl, 2
,4-dimethylphenyl, 2 ,5-dimethylphenyl, 2
,6-dimethylphenyl, 3 , 4 ,5-trimethylphenyl, 2-
methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 2-
ethoxyphenyl, 3-ethoxyphenyl, 4-ethoxyphenyl, 4-
isopropoxyphenyl, 3-butoxyphenyl, 4-pentyloxyphenyl,
4-hexyloxyphenyl, 3 ,4-dimethoxyphenyl, 3,4-
diethoxyphenyl, 2 ,4-dimethoxyphenyl, 2,5-
dimethoxyphenyl , 2,6-dimethoxyphenyl , 3,4,5-
trimethoxyphenyl, 2-trif luoromethoxyphenyl, 3- trif
luoromethoxyphenyl, 4-trif lupromethoxyphenyl, 2-
(bromomethoxy) phenyl, 3- (2-chloroethoxy) phenyl, 4-
(2, 3- dichloropropoxy) phenyl, 4- (4-fluorobutoxy)
phenyl, 3- (5- chloropentyloxy) phenyl, 4-
(5-bromohexyloxy) phenyl, 4- (5, 6-dibromohexyloxy)
phenyl, 3,4- di (trifluoromethoxy) phenyl, 3 , 4-di
(4, 4,4- trichlorobutoxy) phenyl, 2 , 4-di
(3-chloro-2- methoxypropyl )phenyl , 2,5-di
(3-chloropropoxy )phenyl , 2 ,6-di
(2,2,2-trifluoroethoxy)phenyl, 3,4,5- tri
(trifluoromethoxy) phenyl, 4- (2, 2 ,2-
trichloroethoxy) phenyl, 2-methyl-4- trif
luoromethoxyphenyl, 3-ethyl-4- trichloromethoxyphenyl,
2-methoxy-4- trif luoromethoxyphenyl, 3-ethoxy-4-
trichloromethoxyphenyl, 2-methyl-3-trif
luoromethoxy-4- trif luoromethoxyphenyl,
2-phenoxyphenyl, 3- phenoxyphenyl, 4-phenoxyphenyl, 2
,3-diphenoxyphenyl, 3 ,4-diphenoxyphenyl, 2 ,
6-diphenoxyphenyl, 3,4,5- triphenoxyphenyl,
2-methyl-4-phenoxyphenyl, 3-ethyl-4- phenoxyphenyl,
2-methoxy-4-phenoxyphenyl, 3-ethoxy-4- phenoxyphenyl,
2-methyl-3-phenoxy-4- trif luoromethoxyphenyl,
2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2
,3-dichlorophenyl, 2 ,4-dichlorophenyl, 2
,5-dichlorophenyl, 3 , 4-dichlorophenyl,
2,6-dichlorophenyl, 3 ,5-dichlorophenyl, 2,4,6-
trichlorophenyl, 2-f luorophenyl, 3-f luorophenyl,
Afluorophenyl, 2 ,5-dif luorophenyl, 2 ,4-dif
luorophenyl, 3 ,4-dif luorophenyl, 3 ,5-dif
luorophenyl, 2,6- difluorophenyl, 2 ,4,6-trif
luorophenyl, 2-bromophenyl, 3-bromophenyl,
4-bromophenyl, 2-iodophenyl, 3- iodophenyl,
4-iodophenyl, 2 ,3-dibromophenyl, 2,4- diiodophenyl,
4-methylthiophenyl, 4-cyclohexylphenyl,
4-chloro-2-anilinophenyl, 2-(4-chloro anilino)
-5-ethoxy carbonylphenyl, 4- [2- (N, N-diethylamino)
ethoxy] phenyl, 4- (4-methyl-l-piperazinyl) phenyl, 4-
(2-oxo-lpyrrolidinyl) phenyl, 4-methylsulf
onylaminophenyl, 4- (2- hydroxyethyl) phenyl,
4-benzylphenyl, 4-ethynylphenyl, 4-phenylthiophenyl,
4- (1-adaraantyl) phenyl, 5-
acetylamino-2-chlorophenyl, 2-propanoylaminophenyl, 3-
cyanophenyl, 2-cyanophenyl, 4-cyanophenyl, 3,4-
dicyanophenyl, and 3 , 4 ,5-tricyanophenyl groups.
Examples of the phenyl lower alkyl group which may be
substituted on the phenyl ring with 1 to 3 groups
selected from the group consisting of a halogen atom,
a lower alkoxy group which may have a halogen atom as
a substituent, and a lower alkyl group include, in
addition to the above described phenyl lower alkyl
groups, phenylalkyl groups whose alkyl moiety is a
linear or branched alkyl group having 1 to 6 carbon
atoms and which may be substituted on the phenyl ring
with 1 to 3 groups selected from the group consisting
of a halogen atom, a linear or branched alkoxy
grouphaving 1 to 6 carbon atoms ,which may have 1 to 3
halogen atoms as substituents, and a linear or
branched alkyl group having 1 to 6 carbon atoms such
as 4- fluorobenzyl, 2-chlorobenzyl, 3-chlorobenzyl,
Achlorobenzyl, 2- (2-fluorophenyl) ethyl, 2- (4-
fluorophenyl) ethyl, 2- (4-chlorophenyl) ethyl, 3,4-
dibromobenzyl, 3 ,4-diiodobenzyl, 2 ,4-dif
luorobenzyl, 2 ,5-dichlorobenzyl, 2 ,
6-dichlorobenzyl, 3,4,5- trif luorobenzyl, 3-
(4-chlorophenyl) propyl, l-(2- bromophenyl) ethyl, 4-
(3-f luorophenyl) butyl, 5- (4- iodophenyl) pentyl, 6-
(4-chlorophenyl) hexyl, 1,1- dimethyl-2-
(3-fluorophenyl) ethyl, 2-methyl-3- (4- chlorophenyl)
propyl, 2-methylbenzyl, 2- (3- methylphenyl) ethyl, 3-
(4-methylphenyl) propyl, 1- (2- ethylphenyl) ethyl, 4-
(3-ethylphenyl) butyl, 5- (4- ethylphenyl) pentyl, 6-
(4-isopropylphenyl) hexyl, 1,1- dimethyl-2-
(3-butylphenyl) ethyl, 2-methyl-3- (4- pentylphenyl)
propyl, 4-hexylbenzyl, 3 ,4-dimethylbenzyl, 3
,4-diethylbenzyl, 2 ,4-dimethylbenzyl, 2,5-
dimethylbenzyl, 2 , 6-dimethylbenzyl, 3,4,5-
trimethylbenzyl, 2-methoxybenzyl, 2-(2- methoxyphenyl)
ethyl, 2- (3-methoxyphenyl) ethyl, 2-(4-
methoxyphenyl) ethyl, 4-methoxybenzyl, l-(2-
ethoxyphenyl) ethyl, 3- (3-ethoxyphenyl) propyl, 4-(4-
ethoxyphenyl) butyl, 5- (4-isopropoxyphenyl) pentyl,
6-(3- butoxyphenyl) hexyl, 1 ,1-dimethyl -2- (4-
pentyloxyphenyl) ethyl, 2-methyl-3- (4-
hexyloxyphenyl) propyl, 3 ,4-dimethoxybenzyl,
3,4-diethoxybenzyl, 2 ,4-dimethoxybenzyl, 2,5-
dimethoxybenzyl, 2 ,6-dimethoxybenzyl, 3,4,5-
trimethoxybenzyl, 2-trif luoromethoxybenzyl, 3-
trifluoromethoxybenzyl, 4-trif luoromethoxybenzyl, 2-
[2- (bromomethoxy) phenyl] ethyl, l-[3-(2-
chloroethoxy) phenyl] ethyl, 3- [4- (2, 3-
dichloropropoxy) phenyl] propyl, 4- [4- (4-
fluorobutoxy) phenyl] butyl, 5- [3- (5- chloropen
tyloxy) phenyl] pentyl, 6- [4- (5- bromohexyloxy)
phenyl] hexyl, 1 , l-dimethyl-2- [4- (5, 6-
dibromohexyloxy) phenyl] ethyl, 3 ,4- di
(trifluoromethoxy) benzyl, 3,4-di(4,4,4-
trichlorobutoxy) benzyl, 2 ,4-di (3-chloro-2-
methoxypropyl) benzyl, 2 ,5-di (3-chloropropoxy)
benzyl, 2 ,6-di (2,2,2-trifluoroethoxy)benzyl, 3,4,5-
tri (trifluoromethoxy) benzyl, 4- (2, 2 ,2-
trichloroethoxy) benzyl, 2-methyl-4- trif
luoromethoxybenzyl, 3-ethyl-4- trichloromethoxybenzyl,
2-methoxy-4- trif luoromethoxybenzyl, 3-ethoxy-4-
trichloromethoxybenzyl, 2-methyl-3-trif
luoromethoxy-4- trif luoromethoxybenzyl,
2-chloro-3-methylbenzyl, 4-
fluoro-2-trifluoromethoxybenzyl, and
3-chloro-2-methyl- 4-methoxybenzyl groups. Examples of
the phenyl lower alkyl group which has a lower
alkylenedioxy group as a substituent on the phenyl
ring include phenylalkyl groups which have a linear or
branched alkylenedioxy group having 1to 4 carbon atoms
as a substituent on the phenyl ring and whose alkyl
moiety is a linear or branched alkyl group having 1 to
6 carbon atoms such as 3,4- methylenedioxybenzyl, 3
,4-trimethylenedioxybenzyl, 2- (2,
3-ethylenedioxyphenyl) ethyl, \- (3,4-
trimethylenedioxyphenyl) ethyl, 3- (2, 3-
tetramethylenedioxyphenyl) propyl, 4- (3, 4-
methylenedioxyphenyl) butyl, 5- (2, 3-
ethylenedioxyphenyl) pentyl, 6- (3, 4-
trimethylenedioxyphenyl) hexyl, 1 , l-dimethyl-2- (2,
3- metylenedioxyphenyl) ethyl, and 2-methyl-3- (3, 4-
ethylenedioxyphenyl )propyl groups . Examples of the
amino group which may have a lower alkanoyl group as a
substituent include amino groups which may have a
linear or branched alkanoyl group having 1 to 6 carbon
atoms as a substituent such as amino, N-acetylamino,
N-formylamino, Npropionylamino, N-butyrylamino,
N-isobutyrylamino, Npentanoylamino,
N-tert-butylcarbonylamino, and Nhexanoylamino groups.
Examples of the 1 ,2 , 3 ,4-tetrahydroquinolyl group
which may have, on the tetrahydroquinoline ring, 1 to
3 substituents selected from the group consisting of
an oxo group, a lower alkoxy group, and a lower
alkylenedioxy group include 1 ,2 ,3
,4-tetrahydroquinolyl groups which may have, on the
tetrahydroquinoline ring, 1 to 3 substituents selected
from the group consisting of an oxo group, a linear or
branched alkoxy grouphaving 1 to 6 carbon atoms, and a
linear or branched alkylenedioxy group having 1 to 4
carbon atoms such as (1, 2 , 3 , 4 , 5 , 6 , 7 or 8-)
1 ,2 ,3 ,4-tetrahydroquinolyl, 2-oxo-d, 3 , 4 , 5 , 6
, 7 or 8-) 1 ,2,3,4- tetrahydroquinolyl, 2-oxo-6,
7-methylenedioxy- (1 , 3 , 4 , 5 or 8-) 1,2, 3
,4-tetrahydroquinolyl, 4-oxo-(l, 2 , 3 , 5 , 6 , 7 or
8-) 1,2,3, 4-tetrahydroquinolyl, 2 ,4-dioxo- (1, 3 , 5
, 6 , 7 or 8-) 1 ,2 ,3 ,4-tetrahydroquinolyl,
2,4-dioxo- 6 ,7-methylenedioxy- (1, 3 , 5 or 8-)l,
2,3,4- tetrahydroquinolyl, 5 , 6-ethylenedioxy- (1, 2
, 3 , 4 , 7 or 8-) 1,2,3, 4-tetrahydroquinolyl, 7
,8-trimethylenedioxy- (1, 2 , 3 , 4 , 5 or 6-) 1 ,2 ,3
, 4-tetrahydroquinolyl, 6,7- tetramethylenedioxy- (1,
2 , 3 , 4 , 5 or 8-) 1,2, 3,4- tetrahydroquinolyl,
5-methoxy-2-oxo- (1, 3 , 4 , 6 , 7 or 8-) 1 ,2 ,3
,4-tetrahydroquinolyl, and 2-oxo-6,7-
ethylenedioxy-(l, 3 , 4 , 5 or 8-) 1,2, 3,4-
tetrahydroquinolyl groups. Examples of the cycloalkyl
lower alkyl group include cycloalkylalkyl groups
having 3 to 16 carbon atoms whose alkyl moiety is a
linear or branched alkyl group having 1 to 6 carbon
atoms such as cyclopropylmethyl, cyclohexylmethyl, 2-
cyclopropylethyl, 1-cyclobutylethyl, 3-
cyclopentylpropyl, 4-cyclohexylbutyl, 5-
cycloheptylpentyl, 6-cyclooctylhexyl, 1 ,l-dimethyl-2-
cyclononylethyl, 2-methyl -3-cyclodecylpropyl,
cycloundecylmethyl, 2-cyclododecylethyl, 1-
cyclotridecylethyl, 3-cyclotetradecylpropyl,
4-cyclopentadecylbutyl, and 5-cyclohexadecylpentyl
groups . Examples of the pyridyl lower alkyl group
include pyridylalkyl groups whose alkyl moiety is a
linear or branched alkyl group having 1 to 6 carbon
atoms such as (2, 3 or 4-) pyridylmethyl, 2- [(2, 3 or
4-) pyridyl] ethyl, l-[(2, 3 or 4-) pyridyl] ethyl,
3-[(2, 3 or 4-) pyridyl] propyl, 4-[(2, 3 or 4-)
pyridyl] butyl, 1 , l-dimethyl-2-[ (2, 3 or 4-)
pyridyl] ethyl, 5-[(2, 3 or 4-)pyridyl]pentyl, 6-[(2,
3 or 4-) pyridyl] hexyl, l-[(2, 3 or 4-) pyridyl]
isopropyl, and 2-methyl-3- [(2, 3 or 4-) pyridyl]
propyl groups. Examples of the amino group substituted
lower alkyl group which may have a substituent
selected from the group consisting of a lower alkyl
group and a lower alkanoyl group include linear or
branched alkyl groups having 1 to 6 carbon atoms and
an amino group which may have 1 or 2 substituents
selected from the group consisting of a linear or
branched alkyl group having 1 to 6 carbon atoms and a
linear or branched alkanoyl group having 1 to 6 carbon
atoms such as aminomethyl, 2-aminoethyl, 1-aminoethyl,
3-aminopropyl, 4- aminobutyl, 5-aminopentyl,
6-aminohexyl, 1 ,1-dimethyl- 2-aminoethyl, 2-methyl-
3-aminopropyl, methylaminomethyl, 1-ethylaminoethyl,
2- propylaminoethyl, 3-isopropylaminopropyl, 4-
butylaminobutyl, 5-pentylaminopentyl, 6-
hexylaminohexyl, dimethylaminomethyl,
2-diisopropylaminoethyl, (N-ethyl-N-propylamino)
methyl, 2- (N, N-dimethylamino) ethyl, 2-
(N-methyl-N-hexylamino) ethyl, formylaminomethyl,
acetylaminomethyl, 1- propionylaminoethyl,
2-acetylaminoethyl, 3- butyrylaminopropyl,
4-pentanoylaminobutyl, 5- hexanoylaminopentyl,
b-acetylaminohexyl, N-methyl-Nacetylaminomethyl, 2-
(N-ethyl-N-propanoylamino) ethyl,
(N-ethyl-N-butyrylamino)methyl, 2-
(N-methyl-Nhexanoylamino) ethyl, and 3- (N,
N-dimethylamino) propyl groups. Examples of the lower
alkoxy lower alkyl group include linear or branched
alkyl groups having 1 to 6 carbon atoms which have a
linear or branched alkoxy group having 1 to 6 carbon
atoms, as a substituent such as methoxymethyl,
1-ethoxyethyl, 2- methoxyethyl, 2-propoxyethyl,
3-isopropoxypropyl, 4- butoxybutyl, 5-pentyloxypentyl,
6-hexyloxyhexyl, 1,1- dimethyl-2-methoxyethyl,
2-methyl-3-ethoxypropyl, and 3-methoxypropyl groups
Examples of the 1,2,3,4- tetrahydroisoquinolylcarbonyl
substituted lower alkyl group include 1 ,2 ,3
,4-tetrahydroisoquinolylcarbonylalkyl groups whose
alkyl moiety is a linear or branched alkyl group
having 1 to 6 carbon atoms such as (1, 2 , 3 , 4 , 5 ,
6 , 7 or 8-)l, 2,3,4-
tetrahydroisoquinolylcarbonylmethyl, 2-[(l, 2 , 3 , 4
, 5 , 6 , 7 or 8-) 1 , 2 ,3
,4-tetrahydroisoquinolylcarbonyl] ethyl, 1-[((1, 2 , 3
, 4 , 5 , 6 , 7 or
8-)l,2,3,4-tetrahydroisoquinolylcarbonyl) ethyl,
3-[(l, 2 , 3 , 4 , 5 , 6 , 7 or 8-) 1,2,3,4-
tetrahydroisoquinolylcarbonyl] propyl, 4-[(l, 2 , 3 ,
4 , 5 , 6 , 7 or 8-) 1,2,3,4-
tetrahydroisoquinolylcarbonyl]butyl, 1 , l-dimethyl-2-
[(1, 2 , 3 , 4 , 5 , 6 , 7 or 8-) 1 ,2,3,4-
tetrahydroisoquinolylcarbonyl] ethyl, 5-[(l, 2 , 3 , 4
, 5 , 6 , 7 or 8-)l, 2,3,4-
tetrahydroisoquinolylcarbonyl] pentyl, 6-[(l, 2 , 3 ,
4 , 5 , 6 , 7 or 8-) 1,2,3,4-
tetrahydroisoquinolylcarbonyl] hexyl, 1-[(1, 2 , 3 , 4
, 5 , 6 , 7 or 8-) 1,2,3,4-
tetrahydroisoquinolylcarbonyl] isopropyl, and
2-methyl- 3-[(l, 2 , 3 , 4 , 5 , 6 , 7 or 8-)l, 2,3,4-
tetrahydroisoquinolylcarbonyl] propyl groups. Examples
of the piperidinylcarbonyl group which may have, on
the piperidine ring, a substituent selected from the
group consisting of a lower alkoxycarbonyl group, a
phenyl lower alkyl group, and a furyl lower alkyl
group include piperidinylcarbonyl groups which may
have, on the piperidine ring, 1 to 3 substituents
selected from the group consisting of an 



alkoxycarbonyl group whose alkoxy moiety is a linear
or branched alkoxy group having 1 to 6 carbon atoms, a
phenylalkyl group whose alkyl moiety is a linear or
branched alkyl group having 1 to 6 carbon atoms, and a
furylalkyl group whose alkyl moiety is a linear or
branched alkyl group having 1 to 6 carbon atoms such
as(1, 2 , 3 or 4-)piperidinylcarbonyl, l-benzyl-(2, 3
or 4-)piperidinylcarbonyl, l-(2 or 3-) furylmethyl-
(2, 3 or 4-)piperidinylcarbonyl, 1- (2-phenylethyl) -
(2, 3 or 4- )piperidinylcarbonyl, l-{2-[(l or 2-)
furyl] ethyl }- (2, 3 or 4-)piperidinylcarbonyl, 1-
(1-phenylethyl) - (2, 3 or 4-)piperidinylcarbonyl,
l-{3-[(l or 2-) furyl] propyl] }- (2, 3 or
4-)piperidinylcarbonyl, 1- (3-phenylpropyl) - (2, 3 or
4-) piperidinylcarbonyl, 1-{1-[(1 or 2-) furyl] ethyl]
}- (2, 3 or 4-) piperidinylcarbonyl, l-(4-
phenylbutyl) - (2, 3 or 4-) piperidinylcarbonyl,
l-{4-[(l or 2-) furyl] butyl] }- (2, 3 or 4-)
piperidinylcarbonyl, 1- (5-phenylpentyl) - (2, 3 or
4-) piperidinylcarbonyl, l-{5- [(I or 2-)furyl]pentyl]
}-(2, 3 or 4-) piperidinylcarbonyl, 1- (6-phenylhexyl)
- (2, 3 or 4-) piperidinylcarbonyl, l-{6-[(l or 2-)
furyl] hexyl] }- (2, 3 or 4-) piperidinylcarbonyl, 1
,2-dibenzyl- (3, 4 , 5 or 6-) piperidinylcarbonyl,
l,3-di(l or 2-) furylmethyl- (2, 4 , 5 or 6-)
piperidinylcarbonyl, 1 ,3 ,5-tribenzyl- (2, 4 or 6-)
piperidinylcarbonyl, l,2,6-tri(l or 2-) furylmethyl-
(3, 4 or 5-) piperidinylcarbonyl, 1- benzyl-3-(l or
2-) furylmethyl- (2, 4 , 5 or 6-) piperidinylcarbonyl,
1-{1-[(1 or 2-) furyl] ethyl] }- (2, 3 or 4-)
piperidinylcarbonyl, 1-methoxycarbonyl- (2, 3 or 4-)
piperidinylcarbonyl, 1-ethoxycarbonyl- (2, 3 or 4-)
piperidinylcarbonyl, 1-propoxycarbonyl- (2, 3 or 4-)
piperidinylcarbonyl, 1-butoxycarbonyl- (2, 3 or 4-)
piperidinylcarbonyl, 1-tert-butoxycarbonyl- (2, 3 or
4-) piperidinylcarbonyl, 1-pentyloxycarbonyl- (2, 3
or4-) piperidinylcarbonyl, 1-hexyloxycarbonyl- (2, 3
or 4-) piperidinylcarbonyl, 1 ,2-dimethoxycarbonyl-
(3, 4 , 5 or 6-) piperidinylcarbonyl, 1 , 2
,6-triethoxycarbonyl- (3, 4 or 5-)
piperidinylcarbonyl, 1-(1 or 2-) furylmethyl-3-
tert-butoxycarbonyl- (3, 4 , 5 or 6~)
piperidinylcarbonyl, l-benzyl-2-methoxycarbonyl- (2, 4
, 5 or 6-) piperidinylcarbonyl, and 1-(1 or 2-)
furylmethyl-2, 4- dimethoxycarbonyl- (3, 5 or 6-)
piperidinylcarbonyl groups . Examples of the
thiazolidinyl lower alkanoyl group which may -have an
oxo group as a substituent on the thiazolidine ring
include thiazolidinylalkanoyl groups which may have 1
to 3 oxo groups as substituents on the thiazolidine
ring and whose alkanoyl moiety is a linear or branched
alkanoyl group having 2 to 6 carbon atoms such as 2-
[(2, 3 , 4 or 5-) thiazolidinyl] acetyl, 3- [(-2 3 , 4
or 5-) thiazolidinyl] propionyl, 2- [(2, 3 , 4 or 5-)
thiazolidinyl] propionyl, 4-[(2, 3 , 4 or 5-)
thiazolidinyl] butyryl, 5-[(2, 3 , 4 or 5-) 1,2,4-
thiazolidinyl] pentanoyl, 6- [(2, 3 , 4 or 5-)
thiazolidinyl] hexanoyl, 2 ,2-dimethyl-3- [(2, 3 , 4
or 5-) thiazolidinyl] propionyl, 2-methyl-3- [(2, 3 ,
4 or 5-) thiazolidinyl] propionyl, 2,4-dioxo-(3 or 5-)
thiazolidinylacetyl, 3-[2-oxo-(3, 4 or 5-)
thiazolidinyl] propionyl, 2-[4-oxo-(2, 3 or 5-)
thiazolidinyl] propionyl, 4-[5-oxo-(2, 3 or 4-)
thiazolidinyl] butyryl, 5- [2, 5-dioxo- (3 or 4-)
thiazolidinyl] pentanoyl, 6- [2, 4
,5-trioxo-3-thiazolidinyl] hexanoyl, 2- [4 ,5-dioxo-
(2 or 3-) thiazolidinyl] acetyl, 2 ,2-dimethyl-3- [2,
4-dioxo- (3 or 5-) thiazolidinyl] propionyl, and
2-methyl-3- [2, 4- dioxo-(3 or 5-) thiazolidinyl]
propionyl groups. Examples of the piperidinyl group
which may be substituted on the piperidine ring with a
group selected from the group consisting of a lower
alkoxycarbonyl group, a phenyl lower alkyl group, a
lower alkyl group, a benzoyl group and a furyl lower
alkyl group include piperidinyl groups which may be
substituted on the piperidine ring with 1 to 3 groups
selected from the group consisting of an
alkoxycarbonyl group whose alkoxy moiety is a linear
or branched alkoxy group having 1 to 6 carbon atoms, a
phenylalkyl group whose alkyl moiety is a linear or
branched alkyl group having 1 to 6 carbon atoms, a
linear or branched alkyl group having 1 to 6 carbon
atoms, a benzoyl group, and a furylalkyl group whose
alkyl moiety is a linear or branched alkyl group
having 1 to 6 carbon atoms such as (1, 2 , 3 or 4-)
piperidinyl, l-benzyl-(2, 3 or 4-) piperidinyl, l-(2
or 3-) furylmethyl- (2, 3 or 4-) piperidinyl, 1-
(2-phenylethyl) - (2, 3 or 4-) piperidinyl, l-{2-[(l
or 2-) furyl] ethyl }- (2 , 3 or 4-) piperidinyl, 1-
(1-phenylethyl) - (2, 3 or 4-) piperidinyl, l-{3-[(l
or 2-) furyl] propyl] }- (2, 3 or 4-) piperidinyl, 1-
(3-phenylpropyl) - (2, 3 or 4-) piperidinyl, 1-{1-[(1
or 2-) furyl] ethyl] }- (2, 3 or 4-) piperidinyl, 1-
(4-phenylbutyl) - (2, 3 or 4-)piperidinyl, l-{4-[(l or
2-) furyl] butyl] }- (2, 3 or 4-)piperidinyl, 1-
(5-phenylpentyl) - (2, 3 or 4-)piperidinyl, l-{5-[(l
or 2-) furyl] pentyl] }- (2, 3 or 4-)piperidinyl, 1-
(6-phenylhexyl) - (2, 3 or 4-)piperidinyl, l- {6- [(1
or 2-) furyl] hexyl] }- (2, 3 or 4-)piperidinyl, 1
,2-dibenzyl- (3, 4 , 5 or 6-) piperidinyl, l,3-di(l or
2-) furylmethyl- (2, 4 , 5 or 6-) piperidinyl, 1 , 3
,5-tribenzyl- (2, 4 or 6-) piperidinyl, l,2,6-tri(l or
2-) furylmethyl- (3, 4 or 5-) piperidinyl, l-benzyl-3-
(1 or 2-) furylmethyl- (2, 4 , 5 or 6-)piperidinyl,
1-{1-[(1 or 2-) furyl] ethyl] }- (2, 3 or 4-)
piperidinyl, 1-benzoyl- (2, 3 or 4-) piperidinyl, 1
,2-dibenzoyl- (3, 4 , 5 or 6-) piperidinyl, 1,3,5-
tribenzoyl- (2, 4 or 6-) piperidinyl, 1-methyl- (2, 3
or 4-) piperidinyl, l-ethyl-(2, 3 or 4-) piperidinyl,
1- propyl-(2, 3 or 4-) piperidinyl, 1-isopropyl- (2, 3
or 4-) piperidinyl, l-butyl-(2, 3 or 4-) piperidinyl,
1- isobutyl-(2, 3 or 4-) piperidinyl, 1-tert-butyl-
(2, 3 or 4-) piperidinyl, l-pentyl-(2, 3 or 4-)
piperidinyl, 1- hexyl-(2, 3 or 4-) piperidinyl, 1
,2-dimethyl- (3, 4 , 5 or 6-) piperidinyl, 1 ,2
,6-trimethyl- (3, 4 or 5-) piperidinyl,
l-methyl-3-benzyl- (3, 4 , 5 or 6-) piperidinyl,
l-benzoyl-2-methyl- (2, 4 , 5 or 6-) piperidinyl, 1-(1
or 2-) furylmethyl-2, 4-dimethyl- (3, 5 or 6-)
piperidinyl, 1-methoxycarbonyl- (2, 3 or 4-)
piperidinyl, 1-ethoxycarbonyl- (2, 3 or 4-)
piperidinyl, 1-propoxycarbonyl- (2, 3 or 4-)
piperidinyl, 1-butoxycarbonyl- (2, 3 or4-)piperidinyl,
1-tert-butoxycarbonyl- (2, 3 or 4-) piperidinyl,
1-pentyloxycarbonyl- (2, 3 or 4-) piperidinyl,
1-hexyloxycarbonyl- (2, 3 or 4-) piperidinyl, 1
,2-dimethoxycarbonyl- (3, 4 , 5 or 6-) piperidinyl, 1
,2 ,6-triethoxycarbonyl- (3, 4 or 5-) piperidinyl,
l-methyl-3-tert-butoxycarbonyl- (3, 4 , 5 or 6-)
piperidinyl, l-benzoyl-2-methoxycarbonyl- (2, 4 , 5 or
6-) piperidinyl, 1-(1 or 2-) furylmethyl-2, 4-
diraethoxycarbonyl- (3, 5 or 6-) piperidinyl, and 1-
benzyl-2, 4-dimethoxycarbonyl- (3, 5 or 6-)
piperidinyl groups . Examples of the carbonyl lower
alkyl group substituted with a group: [Formula 40]
(hereinafter called "A group") include A group
substituted carbonylalkyl groups whose alkyl moiety is
a linear or branched alkyl group having 1 to 6 carbon
atoms such as A group substituted carbonylmethyl, 2-A
group substituted carbonylethyl, 1-A group substituted
carbonylethyl, 3-A group substituted carbonylpropyl,
4- A group substituted carbonylbutyl, 1
,l-dimethyl-2-A group substituted carbonylethyl, 5-A
group substituted carbonylpentyl, 6-A group
substituted carbonylhexyl, 1- A group substituted
carbonylisopropyl, and 2-methyl-3-A group substituted
carbonylpropyl groups.Examples of the carbonyl lower
alkyl group substituted with a group: [Formula 41]
wherein R34 is an oxo group or a phenyl group, and d
is an integer of 0 to 3 (hereinafter called "B
group"), include B group substituted carbonylalkyl
groups whose alkyl moiety is a linear or branched
alkyl group having 1 to 6 carbon atoms such as B group
substituted carbonylmethyl, 2-B group substituted
carbonylethyl, 1- B group substituted carbonylethyl,
3-B group substituted carbonylpropyl, 4-B group
substituted carbonylbutyl, 1 ,l-dimethyl-2-B group
substituted carbonylethyl, 5-B group substituted
carbonylpentyl, 6- B group substituted carbonylhexyl,
1-B group substituted carbonylisopropyl, and
2-methyl-3-B group substituted carbonylpropyl groups.
Examples of the pyrrolidinyl lower alkyl group include
pyrrolidinylalkyl groups whose alkyl moiety is a
linear or branched alkyl group having 1 to 6 carbon
atoms such as (1-, 2-, or 3-) pyrrolidinylmethyl,
2-[(l-, 2-, or 3-) pyrrolidinyl] ethyl, 1-[(1-, 2-, or
3-)pyrrolidinyl]ethyl, 3-[(l-, 2-, or 3-)
pyrrolidinyl] propyl, 4-[(l-, 2-, or
3-)pyrrolidinyl]butyl, 5-[(l-, 2-,
or3-)pyrrolidinyl]pentyl, 6-[(l-, 2-, or
3-)pyrrolidinyl] hexyl, 1 , l-dimethyl-2- [(1-, 2-, or
3-) pyrrolidinyl] ethyl, and 2-methyl-3- [(1-, 2-, or
3-) pyrrolidinyl] propyl groups. Examples of the
morpho,lino lower alkyl group include morpholinoalkyl
groups whose alkyl moiety is a linear or branched
alkyl group having 1 to 6 carbon atoms such as (2-, 3-
or 4-)morpholinomethyl, 2- [(2-, 3- or 4-)morpholino]
ethyl, l-[(2-, 3- or 4-)morpholino] ethyl, 3-[(2-, 3-
or 4-)morpholino] propyl, 4-[(2-, 3- or
4-)morpholino]butyl, 5- [(2-, 3- or 4-) morpholino]
pentyl, 6- [(2-, 3- or 4-) morpholino] hexyl, 1
,l-dimethyl-2- [(2-, 3- or 4-) morpholino] ethyl, and
2-methyl-3- [(2-, 3- or 4-) morpholino] propyl groups.
Examples of the phenyl lower alkenyl group include
phenylalkenyl groups whose alkenyl moiety is a linear
or branched alkenyl group having 2 to 6 carbon atoms
and which have 1 to 3 double bonds such as styryl,
3-phenyl-2-propenyl group (trivial name: cinnamyl
group) , 4-phenyl-2-butenyl, 4-phenyl-3- butenyl,
5-phenyl-4-pentenyl, 5-phenyl-3-pentenyl, 6-
phenyl-5-hexenyl, 6-phenyl-4-hexenyl, 6-phenyl-3-
hexenyl, 4-phenyl-l, 3-butadienyl, and 6-phenyl-l, 3
,5- hexatrienyl groups. Examples of the
anilinocarbonyl lower alkyl group which may have a
lower alkyl group as asubstituent on the phenyl ring
include anilinocarbonylalkyl groups whose alkyl moiety
is a linear or branched alkyl group having 1 to 6
carbon atoms and which may have 1 to 3 linear or
branched alkyl groups having 1 to 6 carbon atoms as
substituents on the phenyl ring such as
anilinocarbonylmethyl, 2- anilinocarbonylethyl,
1-anilinocarbonylethyl, 3- anilinocarbonylpropyl,
4-anilinocarbonylbutyl, 5- anilinocarbonylpentyl,
6-anilinocarbonylhexyl, 1,1-
dimethyl-2-anilinocarbonylethyl, 2-methyl-3-
anilinocarbonylpropyl, (4-methylanilinocarbonyl)
methyl, 2- (3-methylanilinocarbonyl) ethyl, 3- (4-
methylanilinocarbonyl) propyl, 1- (2-
ethylanilinocarbonyl) ethyl, 4- (3-
ethylanilinocarbonyl) butyl, 5- (4-
ethylanilinocarbonyl) pentyl, 6- (4-
isopropylanilinocarbonyl) hexyl, 1 , l-dimethyl-2- (3-
butylanilinocarbonyl) ethyl, 2-methyl-3- (4-
pentylanilinocarbonyl) propyl, 4-
hexylanilinocarbonylmethyl, 3,4-
dimethylanilinocarbonylmethyl, 3 , 4-
diethylanilinocarbonylmethyl, 2 ,4-
dimethylanilinocarbonylmethyl, 2 ,5-
dimethylanilinocarbonylmethyl, 2 , 6-
dimethylanilinocarbonylmethyl, and 3,4,5-
trimethylanilinocarbonylmethyl groups . Examples of
the piperazinyl lower alkyl group which may have, on
the piperazine ring, a substituentselected from the
group consisting of a lower alkyl group and a phenyl
lower alkyl group which may have a lower alkylenedioxy
group as a substituent on the phenyl ring include
piperazinylalkyl groups whose alkyl moiety is a linear
or branched alkyl group having 1 to 6 carbon atoms and
which may have, on the piperazine ring, 1 to 3
substituents selected from the group consisting of a
linear or branched alkyl group having 1 to 6 carbon
atoms and a phenylalkyl group which may have a linear
or branched alkylenedioxy group having 1 to 4 carbon
atoms as a substituent on the phenyl ring and whose
alkyl moiety is a linear or branched alkyl group
having 1 to 6 carbon atoms such as [(1-, 2- or 3-)
piperazinyljmethyl, 2-[(l-, 2- or 3-) piperazinyl]
ethyl, 1-[(1-, 2- or 3-) piperazinyl] ethyl, 3-[(l-,
2- or 3-)piperazinyl]propyl, 4-[(l-, 2- or 3-)
piperazinyl] butyl, 5-[(l-, 2- or 3-) piperazinyl]
pentyl, 6-[(l-, 2- or 3-) piperazinyl] hexyl, 1 ,
l-dimethyl-2- [(1-, 2- or 3-) piperazinyl] ethyl,
2-methyl-3- [(1-, 2- or 3-)piperazinyl]propyl,
[1-methyl- (2-, 3- or 4-) piperazinyljmethyl, 2-
[1-ethyl- (2-, 3- or 4-)piperazinyl] ethyl, 1-
[4-propyl- (1-, 2- or 3-)piperazinyl] ethyl, 3-
[3-isopropyl- (1-, 2-, 4-, 5- or
6-)piperazinyl]propyl, 4- [2-butyl- (1-, 3-, 4-, 5- or
6-)piperazinyl]butyl, 5- [1-isobutyl- (2-, 3- or
4-)piperazinyl]pentyl, 3- [4-methyl- (1-, 2- or3-)
piperazinyl] propyl, 6- [1-tert-butyl- (2-, 3- or
4-)piperazinyl] hexyl, 1 , l-dimethyl-2- [4-pentyl-
(1-, 2- or 3-)piperazinyl] ethyl, [1, 2-dimethyl- (3-,
4-, 5- or 6-) piperazinyljmethyl, [1, 2 ,6-trimethyl-
(3-, 4- or 5-) piperazinyl] methyl, and 2- [4-^(3,
Amethylenedioxybenzyl) - (1-, 2- or 3-) piperazinyl]
ethyl groups . Examples of the amidino lower alkyl
group which may have a lower alkyl group as a
substituent include amidinoalkyl groups whose alkyl
moiety is a linear or branched alkyl group having 1 to
6 carbon atoms and which may have 1 or 2 linear or
branched alkyl groups having 1 to 6 carbon atoms such
as amidinomethyl, 2-amidinoethyl, 1-amidinoethyl, 3-
amidinopropyl, 4-amidinobutyl, 5-amidinopentyl, 6-
amidinohexyl, 1 ,l-dimethyl-2-amidinoethyl,
2-methyl-3- arnidinopropyl, N
,N-dimethylamidinomethyl, 2- (N, Ndimethylamidino)
ethyl, 1- (N-methylamidino) ethyl, 3- (Nethylamidino)
propyl, 4- (N-n-propylamidino) propyl, 5- (Nn- 



pentylamidino) pentyl, 6- (N-n-hexylamidino) hexyl,
and (N-methyl-N-ethylamidino) methyl groups . Examples
of the carbazolyl group which may have a lower alkyl
group as a substituent on the carbazole ring include
carbazolyl groups which may have 1 to 3 linear or
branched alkyl groups having 1 to 6 carbon atoms as
substituents on the carbazole ring such as (1-, 2-, 3-
or 4-) carbazolyl, 9-methyl- (1-, 2-, 3- or 4-)
carbazolyl, 9-ethyl-(l-, 2-, 3- or 4-)
carbazolyl,l-ethyl-(2-, 3-, 4-, 5-, 6-, 7-, 8- or 9-)
carbazolyl, 2-n-propyl-(l-, 3-, 4-, 5-, 6-, 8- or 9-)
carbazolyl, 3- n-butyl-CL-, 2-, 4-, 5-, 6-, 7-, 8- or
9-) carbazolyl, 4-n-pentyl- (1-, 2-, 3-, 5-, 6-, 7-,
8- or 9-) carbazolyl, 5-n-hexyl- (1-, 2-, 3-, 4-, 6-,
7-, 8- or 9-) carbazolyl, 6 , 9-dimethyl- (1-, 2-, 3-,
4-, 5-; 7- or 8-) carbazolyl, and 1 ,7 ,8-trityl- (2-,
3-, A-, 5-, 6-, 7-, 8- or 9-) carbazolyl groups.
Examples of the amidino group which may have a lower
alkyl group as a substituent include amidino groups
which may have 1 or 2 linear or branched alkyl groups
having 1 to 6 carbon atoms as substituents such as
amidino, N ,N-dimethylamidino, N-methylamidino,
Nethylamidino, N-n-propylamidino, N-n-butylamidino,
N-npentylamidino, N-n-hexylamidino, N
,N-diethylamidino, and N-methyl-N-ethylamidino groups.
Examples of the phenyl lower alkyl group (which may
have, on the phenyl ring, 1 to 3 substituents selected
from the group consisting of a lower alkylenedioxy
group and a lower alkoxy group) , include, in addition
to the above described phenyl lower alkyl groups,
phenylalkyl groups whose alkyl moiety is a linear or
branched alkyl group having 1 to 6 carbon atoms (and
which may have, on the phenyl ring, 1 to 3
substituents selected from the group consisting of a
linear or branched alkylenedioxy group having 1 to 4
carbon atoms and a linear or branched alkoxy group
having 1 to 6 carbon atoms) such as
3,4-methylenedioxybenzyl, 3
,4-trimethylenedioxybenzyl, 2- (2,
3-ethylenedioxyphenyl) ethyl, 1- (3, 4-
trirnethylenedioxyphenyl) ethyl, 3- (2, 3-
tetramethylenedioxyphenyl) propyl, 4- (3, 4-
methylenedioxyphenyl) butyl, 5-^,3-
ethylenedioxyphenyl) pentyl, 6- (3, 4-
trimethylenedioxyphenyl) hexyl, 1 , l-dimethyl-2-
(2,3- methylenedioxyphenyl) ethyl, 2-methyl-3- (3, 4-
ethylenedioxyphenyl) propyl, 2-methoxybenzyl, 2- (2-
methoxyphenyl) ethyl, 2- (3-methoxyphenyl) ethyl, 2-
(4- methoxyphenyl) ethyl, 4-methoxybenzyl, l-(2-
ethoxyphenyl) ethyl, 3- (3-ethoxyphenyl) propyl, 4-
(4- ethoxyphenyl) butyl, 5- (4-isopropoxyphenyl)
pentyl, 6- (3- butoxyphenyl) hexyl, 1 , l-dimethyl-2-
(4- pentyloxyphenyl) ethyl, 2-methyl-3- (4-
hexyloxyphenyl) propyl, 3 ,4-dimethoxybenzyl, 3,4-
diethoxybenzyl, 2 ,4-dimethoxybenzyl, 2,5-
dimethoxybenzyl, 2 , 6-dimethoxybenzyl, and 3,4,5-
trimethoxybenzyl groups. Examples of the piperazinyl
substituted oxalyl group which may have, on the
piperazine ring, 1 to 3 substituents selected from the
group consisting of a phenyl lower alkyl group (which
may have, on the phenyl ring, 1 to 3 substituents
selected from the group consisting of a lower
alkylenedioxy group and a lower alkoxy group) and a
pyridyl lower alkyl group include piperazinyl
substituted oxalyl groups which may have, on the
piperazine ring, 1 to 3 substituentsselected from the
group consisting of a phenylalkyl group whose alkyl
moiety is a linear or branched alkyl group having 1 to
6 carbon atoms (and which may have, on the phenyl
ring, 1 to 3 substituents selected from the group
consisting of a linear or branched alkylenedioxy group
having 1 to 4 carbon atoms and a linear or branched
alkoxy group having 1 to 6 carbon atoms) and a
pyridylalkyl group whose alkyl moiety is a linear or
branched alkyl group having 1 to 6 carbon atoms such
as 4- (3, 4-methylenedioxybenzyl) - (1-, 2- or 3-)
piperazinyloxalyl, 4- (2-, 3- or 4-pyridylmethyl) -
(1-, 2- or 3-) piperazinyloxalyl, 4- (3, 4-
dimethoxybenzyl) - (1-, 2- or 3-) piperazinyloxalyl,
4- (2, 3-methylenedioxybenzyl) - (1-, 2- or 3-)
piperazinyloxalyl, 4- (3, 4-ethylenedioxybenzyl) -
(1-, 2- or 3-) piperazinyloxalyl, 4-[2-(2-, 3- or 4-
pyridyl) ethyl] - (1-, 2- or 3-) piperazinyloxalyl,
4-[3- (2-, 3- or 4-pyridyl) propyl- (1-, 2- or
3-)piperazinyloxalyl, 2,4-bis(2-, 3- or 4-
pyridylmethyl) - (1-, 2- or 3-) piperazinyloxalyl, 2-
(3, 4- methylenedioxybenzyl) -4- (2-, 3- or
4-pyridylmethyl) - (1-, 2- or 3-) piperazinyloxalyl,
and 2 ,3 ,4-tri (2-, 3- or 4-pyridylmethyl) - (1-, 2-
or 3-) piperazinyloxalyl groups . Examples of the
cyano substituted lower alkyl group include cyanoalkyl
groups whose alkyl moiety is a linear or branched
alkyl group having 1 to 6 carbon atoms such as
cyanomethyl, 2-cyanoethyl, 1-cyanoethyl,3-cyanopropyl,
4-cyanobutyl, 5-cyanopentyl, 6- cyanohexyl, 1
,l-dimethyl-2-cyanoethyl, and 2-methyl-3- cyanopropyl
groups . Examples of the 5- to 7-membered saturated
heterocyclic ring formed by binding R36 and R37 each
other, together with nitrogen atoms bound to them,
through or not through a nitrogen atom, an oxygen
atom, or a sulfur atom include pyrrolidinyl,
piperidinyl, piperazinyl, morpholino, thiomorpholino,
and homopiperazinyl groups. Examples of the 5- to
10-membered saturated or unsaturated heterocyclic ring
formed by binding R14 and R15 each other, together
with nitrogen atoms bound to them, through or not
through a nitrogen atom, an oxygen atom, or a sulfur
atom include 1,2,3,4,5,6- hexahydropyrimidinyl,
pyrrolidinyl, piperidinyl, piperazinyl, morpholino,
thiomorpholino, homopiperazinyl, homopiperidinyl,
thiazolidinyl, 1 ,2 ,5 , 6-tetrahydropyridyl,
pyrrolyl, pyrazolyl, imidazolyl, 2-pyrrolinyl,
2-imidazolinyl, imidazolidinyl, 2-pyrazolinyl,
pyrazolidinyl, 1,2- dihydropyridyl, 1
,2-dihydroquinolyl, 1,2,3,4- tetrahydroquinolyl, 1 ,2
,3 ,4-tetrahydroisoquinolyl, 1,2- dihydroisoquinolyl,
indolyl, isoindolyl, indolinyl, isoindolinyl, 3
,4-dihydro-2H-l, 4-benzooxazinyl, 3,4- dihydro-2H-l,
4-benzothiazolidinyl, 1 ,4-benzothiazinyl, 1,2,3,
4-tetrahydroquinoxalinyl, 1,2,3,4-
tetrahydrocinnolinyl, 1,2,3,
4-tetrahydrophthalazinyl,1,2,3,
4-tetrahydroquinazolinyl, 1 ,2- dihydroquinoxalinyl, 3
,4-dihydroquinoxalinyl, 1,4- dihydroquinoxalinyl, 1
,2-dihydrocinnolinyl, 1,2- dihydrophthalazinyl, 3
,4-dihydrophthalazinyl, 1,2- dihydroquinazolinyl, 3
,4-dihydroquinazolinyl, indazolyl, indazolinyl,
6-azabicyclo [3, 2 , 1 ]octyl, 3- aza-spiro [5, 5
]undecyl, and thiazolidinyl groups. Preferably, R14
and R15, together with the nitrogen atom to which they
bind, bind to each other, directly or via a nitrogen
atom to form a 6-membered saturated heterocyclic
group. Most preferably, they include piperidinyl and
piperazinyl groups. Examples of the phenyl lower
alkoxy group include phenylalkoxy groups whose alkoxy
moiety is a linear or branched alkoxy group having 1
to 6 carbon atoms such as benzyloxy, 2-phenylethoxy,
1- phenylethoxy, 3-phenylpropoxy, 4-phenylbutoxy, 5-
phenylpentyloxy, 6-phenylhexyloxy, 1 ,l-dimethyl-2-
phenylethoxy, and 2-methyl-3-phenylpropoxy groups.
Examples of the phenyl substituted lower alkyl group
which has 1 or 2 phenyl groups which may be
substituted on the phenyl ring with 1 to 3
substituents selected from the group consisting of a
lower alkanoyl group, an amino group which may have a
lower alkanoyl group as a substituent, a lower
alkoxycarbonyl group, a cyano group, a nitro group, a
phenyl group, a halogen atom, a lower alkyl group
which may have a halogen atom as a substituent, a
lower alkoxy group which may have ahalogen atom as a
substituent, a phenyl lower alkoxy group, a hydroxyl
group, and a lower alkylenedioxy groups; and which may
have a pyridyl group on the lower alkyl group include
in addition to the above described phenyl lower alkyl
groups, phenyl substituted alkyl groups which have 1
or 2 phenyls which may be substituted on the phenyl
ring with 1 to 3 substituents selected from the group
consisting of a linear or branched alkanoyl group
having 1 to 6 carbon atoms, an amino group which may
have 1 or 2 linear or branched alkanoyl groups having
1 to 6 carbon atoms as substituents, a linear or
branched alkoxycarbonyl group having 1 to 6 carbon
atoms, a cyano group, a nitro group, a phenyl group, a
halogen atom, a linear or branched alkyl group having
1 to 6 carbon atoms which may have 1 to 3 halogen
atoms as substituents, a linear or branched alkoxy
group having 1 to 6 carbon atoms which may have 1 to 3
halogen atoms as substituents, a phenylalkoxy groups
whose alkoxy moiety is a linear or branched alkoxy
group having 1 to 6 carbon atoms, a hydroxy group, and
a linear or branched alkylenedioxy group having 1 to 4
carbon atoms; which may have a pyridyl group on the
alkyl group, and whose alkyl moiety is a linear or
branched alkyl group having 1 to 6 carbon atoms, such
as 1-phenyl-l- (2, 3 or 4-) pyridyl methyl, 1
,1-diphenylmethyl, l,l-di(4- fluorophenyl) methyl,
1-phenyl-l- (4- methoxyphenyl) methyl, 3
,4-methylenedioxybenzyl, 3,4-ethylenedioxybenzyl, 3
,4-trimethylenedioxybenzyl, 2,5- difluorobenzyl, 2
,4-dif luorobenzyl, 3 ,4-dif luorobenzyl, 3 ,5-dif
luorobenzyl, 2 ,6-difluorobenzyl, 3- trif
luoromethylbenzyl, 2-trif luoromethylbenzyl, 4-
trifluoromethylbenzyl, 3 ,4-dimethoxybenzyl, 3,5-
dimethoxybenzyl, 2-chlorobenzyl, 3-chlorobenzyl, 4-
chlorobenzyl, 2-methylbenzyl, 3-methylbenzyl, 4-
methylbenzyl, 3 ,4-dimethylbenzyl, 2
,3-dimethylbenzyl, 2-methoxybenzyl, 3-methoxybenzyl,
4-cyanobenzyl, 2- cyanobenzyl, 3-cyanobenzyl,
4-methoxybenzyl, 2,3- dichlorobenzyl, -2,
4-dichlorobenzyl, 2 ,5-dichlorobenzyl, 3
,4-dichlorobenzyl, 2 ,6-dichlorobenzyl,
4-fluorobenzyl, 3-fluorobenzyl, 2-fluorobenzyl,
4-nitrobenzyl, 3- nitrobenzyl, 2-nitrobenzyl, 3-trif
luoromethoxybenzyl, 4-trif luoromethoxybenzyl, 2-trif
luoromethoxybenzyl, 4- methoxycarbonylbenzyl,
3-methoxycarbonylbenzyl, 4-tertbutylbenzyl,
4-ethylbenzyl, 4-isopropylbenzyl, 4-
methoxy-3-chlorobenzyl, 2- (4-methoxyphenyl) ethyl, 2-
(4- fluorophenyl) ethyl, 2- (4-chlorophenyl) ethyl,
2-(3- methoxyphenyl) ethyl, 2- (4-methylphenyl) ethyl,
4- phenylbenzyl, 3 ,3-diphenylpropyl, 3-methyl-4-
nitrobenzyl, 4- (4-methoxyphenyl) butyl, 2-(4-
methylphenyl) ethyl, 4-tert-butoxycarbonylbenzyl, 3-
chloro-6-methoxybenzyl, 4-acetylaminobenzyl,
4-nitro-3- methylbenzyl, 4-hydroxybenzyl,
3-hydroxybenzyl, 2- hydroxybenzyl,
4-tert-butyrylbenzyl, 4-benzyloxybenzyl,
4-pivaloylbenzyl, 2- (4-acetylphenyl) ethyl, l-(3-
propionylphenyl) ethyl, 3- (2-butyrylphenyl) propyl,
4- (4-pentanoylphenyl) butyl, 5- (3-hexanoylphenyl)
pentyl, 6- (2, 4-diacetylphenyl)hexyl, 1 ,
l-dimethyl-2- (2,4,6- triacetylphenyl) ethyl,
2-methyl-3- (3,4- diacetylphenyl) propyl, 2-
(4-aminophenyl) ethyl, l-(3- propionylaminophenyl)
ethyl, 3- (2,- butyrylaminophenyl) propyl, 4- (4-
pentanoylamino) phenylbutyl, 5- (hexanoylaminophenyl)
pentyl, 6- (N-acetyl-Npropionylaminophenyl) hexyl, 1 ,
l-dimethyl-2- (3,4- diaminophenyl) ethyl, 2-methyl-3-
(3, 4 , 5- triacetylaminophenyl) propyl, 2- (2-
ethoxycarbonylphenyl) ethyl, 1- (3-
propoxycarbonylphenyl) ethyl, 3- (4-
pentyloxycarbonylphenyl) propyl, 4- (3-
hexyloxycarbonylphenyl) butyl, 5- (3, 4-
dimethoxycarbonylphenyl) pentyl, 6- (3, 4,5-
triethoxycarbonylphenyl) hexyl, 1 , l-dimethyl-2- (4-
butoxycarbonylphenyl) ethyl, 2-methyl-3- (4-
methoxycarbonylphenyl )propyl , 2- (2-cyanophenyl
)ethyl , 1- (3-cyanophenyl) ethyl, 3- (4-cyanophenyl)
propyl, 4-(2- cyanophenyl) butyl, 5- (3-cyanophenyl)
pentyl, 6-(4- cyanophenyl) hexyl, 1 ,l-dimethyl-2- (2,
4- dicyanophenyl) ethyl, 2-methy1-3- (2, 4,6-
tricyanophenyl) propyl, 2- (2-nitrophenyl) ethyl,
l-(3- nitrophenyl) ethyl, 3- (4-nitrophenyl) propyl,
4-(2- nitrophenyl) butyl, 5- (3-nitrophenyl) pentyl,
6-(4- nitrophenyl) hexyl, 1 , l-dimethyl-2- (2, 4-
dinitrophenyl) ethyl, 2-methyl-3- (2, 4 ,
6-trinitrophenyl) propyl, 2- (2-phenylphenyl) ethyl,
l-(3- phenylphenyl) ethyl, 3- (4-phenylphenyl) propyl,
4- (2- phenylphenyl) butyl, 5- (3-phenylphenyl)
pentyl, 6- (4- phenylphenyl) hexyl, 1 ,l-dimethyl-2-
(2, 4- diphenylphenyl) ethyl, 2-methyl-3 - (2, 4 , 6-
triphenylphenyl) propyl, 2- (2-fluorophenyl) ethyl,
l-(3- bromophenyl) ethyl, 3- (4-iodophenyl) propyl, 4-
(2- bromophenyl) butyl, 5- (3-chlorophenyl) pentyl, 6-
(4- bromophenyl) hexyl, 1 ,l-dimethyl-2- (2, 4-
dichlorophenyl) ethyl, 2-methyl-3- (2, 4 , 6- trif
luorophenyl) propyl, 2- (2-ethylphenyl) ethyl, l-(3-
propylphenyl) ethyl, 3- (4-butylphenyl) propyl, 4- (2-
pentylphenyl) butyl, 5- (3-hexylphenyl) pentyl, 6- (4-
trif luoromethylphenyl) hexyl, 1 , l-dimethyl-2- (2,4-
dimethylphenyl) ethyl, 2-methyl-3- [2, 4 , 6- tri
(trifluoromethyl) phenyl] propyl, 2- (2- ethoxyphenyl)
ethyl, 1- (3-propoxyphenyl) ethyl, 3-(4- butoxyphenyl)
propyl, 4- (2-pentyloxyphenyl) butyl, 5-(3-
hexyloxyphenyl) pentyl, b-(4- trif luoromethoxyphenyl)
hexyl, 1 ,l-dimethyl-2- (2, 4- dimethoxyphenyl) ethyl,
2-methyl-3- [2,4,6- tri (trifluoromethoxy) phenyl]
propyl, 2- (2- benzyloxyphenyl) ethyl, l-[3-(2-
phenylethoxy) phenyl] ethyl, 3- [4- (3- phenylpropoxy)
phenyl] propyl, 4-[2-(4- phenylbutoxy) phenyl] butyl,
5- [3- (5- phenylpentyloxy) phenyl] pentyl, 6- [4- (6-
phenylhexyloxy) phenyl] hexyl, 1 ,l-dimethyl-2-
(2,4-dibenzyloxyphenyl) ethyl, 2-methyl-3- (2, 4,6-
tribenzyloxyphenyl) propyl, 2- (2-hydroxyphenyl)
ethyl, 1- (3-hydroxyphenyl) ethyl, 3-
(4-hydroxyphenyl) propyl, 4- (2-hydroxyphenyl) butyl,
5- (3-hydroxyphenyl) pentyl, 6- (4-hydroxyphenyl)
hexyl, 1 ,l-dimethyl-2- (2, 4- dihydroxyphenyl) ethyl,
2-methyl-3- (2, 4,6- trihydroxyphenyl) propyl, 2- (3,
4- methylenedioxyphenyl) ethyl, 1- (2, 3-
ethylenedioxyphenyl) ethyl, 3- (3, 4-
trimethylenedioxyphenyl) propyl, 4- (3, 4- 



tetramethylenedioxyphenyl) butyl, 5- (3, 4-
methylenedioxyphenyl) pentyl, 6- (3, 4-
ethylenedioxyphenyl) hexyl, 1 , l-dimethyl-2- (3,4-
methylenedioxy) ethyl, and 2-methyl-3- (3, 4-
methylenedioxyphenyl) propyl groups. Preferably, they
include phenyl substituted lower alkyl groups which
may be substituted on the phenyl ring with group (s),
as substituent (s) , selected from the group
consisting of a lower alkanoyl group, an amino group
which may have a lower alkanoyl group as a
substituent, a lower alkoxycarbonyl group, a cyano
group, a nitro group, a phenyl group, a halogen atom,
a lower alkyl group which may have a halogen atom as a
substituent, a lower alkoxy group which may have a
halogen atom as a substituent, a phenyl lower alkoxy
group, a hydroxyl group, and a lower alkylenedioxy
groups. Examples of the pyridyl lower alkyl group
which may have, on the pyridine ring, 1 to
3substituents selected from the group consisting of a
hydroxyl group and a lower alkyl group which may have
a hydroxyl group as a substituent include, in addition
to the above described pyridyl lower alkyl groups,
pyridylalkyl groups which may have, on the pyridine
ring, 1 to 3 substituents selected from the group
consisting of a hydroxy group and a linear or branched
alkyl group having 1 to 6 carbon atoms which may have
1 to 3 hydroxy groups as substituents, and whose alkyl
moiety is a linear or branched alkyl group having 1 to
6 carbon atoms such as [2-methyl- (3, 4 , 5 or 6-)
pyridyl] methyl, [2-methyl-3-hydroxy-5-hydroxy methyl-
(4 or 6-) pyridyl] methyl, 2- [3-ethyl- (2, 4 , 5 or
6-) pyridyl] ethyl, 1- [4-propyl- (2, 3 , 5 or 6-)
pyridyl] ethyl, 3- [2-butyl- (3, 4 , 5 or 6-) pyridyl]
propyl, 4- [3-pentyl- (2, 4 , 5 or 6-)pyridyl]butyl, 1
,l-dimethyl-2- [4-hexyl- (2, 3 , 5 or 6-)pyridyl]
ethyl, 5- [2, 3-dimethyl- (4, 5 or 6-) pyridyl]
pentyl, 6- [2, 4,6-trimethyl- (3 or 5-) pyridyl]
hexyl, 1- [2-hydroxy- (2, 3 , 5 or 6-) pyridyl]
isopropyl, 2-methyl-3- [3-hydroxy- (2, 4 , 5 or b-
)pyridyl] propyl, [2-hydroxy- (3, 4 , 5 or 6-)
pyridyl] methyl, 2- [3-hydroxy- (2, 4 , 5 or 6-)
pyridyl] ethyl, 1- [4-hydroxy- (2, 3 , 5 or
6-)pyridyl] ethyl, 3- [2-hydroxy- (3, 4 , 5 or 6-)
pyridyl] propyl, 4- [3-hydroxy- (2, 4 , 5 or
6-)pyridyl]butyl, 1 ,l-dimethyl-2- [4-hydroxy- (2, 3 ,
5 or 6-) pyridyl] ethyl, 5- [2, 3-dihydroxy- (4 , 5
or6-) pyridyl]pentyl, 6- [2, 4 , 6-trihydroxy- (3 or
5-)pyridyl]hexyl, [2-hydroxymethyl- (3, 4 , 5 or 6-
)pyridyl] methyl, 2- [3- (2-hydroxyethyl) - (2, 4 , 5
or 6-)pyridyl]ethyl, 1- [4- (3-hydroxypropyl) - (2, 3
, 5 or 6-) pyridyl] ethyl, 3- [2- (4-hydroxybutyl) -
(3, 4 , 5 or 6- )pyridyl] propyl, 4- [3-
(5-hydroxypentyl) - (2, 4 , 5 or 6-) pyridyl] butyl, 1
, 1-dimethyl -2- [4- (6-hydroxyhexyl) - (2, 3 , 5 or
6-)pyridyl]ethyl, 5- [2, 3-di (hydroxymethyl) - (4, 5
or 6-) pyridyl] pentyl, 6-[2,4,6- tri (hydroxymethyl)
- (3 or 5-) pyridyl] hexyl, l-[2- hydroxymethyl- (2, 3
, 5 or 6-) pyridyl] isopropyl, 2- methyl-3- [3- (2,
3-dihydroxypropyl) - (2, 4 , 5 or 6-) pyridyl] propyl,
[2-methyl-3- (2,2, 4-trihydroxybutyl) - (4, 5 or 6-)
pyridyl] methyl, and [2-methyl-5- hydroxymethyl- (3, 4
or 6-) pyridyl] methyl groups. Examples of the
pyrrolyl lower alkyl group which may have 1 to 3 lower
alkyl groups as substituents on the pyrrole ring
include pyrrolylalkyl groups which may have 1 to 3
linear or branched alkyl groups having 1 to 6 carbon
atoms on the pyrrole ring and whose alkyl moiety is a
linear or branched alkyl group having 1 to 6 carbon
atoms such as [(1, 2 or 3-)pyrrolyl]methyl, 2-[(l, 2
or 3-) pyrrolyl] ethyl, 1- [(1, 2 or
3-)pyrrolyl]ethyl, 3-[(l, 2 or 3-) pyrrolyl] propyl,
4-[(l, 2 or 3-) pyrrolyl] butyl, 5- [(1, 2 or
3-)pyrrolyl]pentyl, 6-[(l, 2 or 3-)pyrrolyl] hexyl, 1
,l-dimethyl-2- [(1, 2 or 3-)pyrrolyl]ethyl,
2-methyl-3- [(1, 2 or3-)pyrrolyl]propyl, [1 -methyl-
(2 or 3-)pyrrolyl]methyl, 2-[2-ethyl-(l, 3 , 4 or 5-)
pyrrolyl] ethyl, l-[3-propyl- (1, 2 , 4 or
5-)pyrrolyl] ethyl, 3- [1-butyl- (2, 3 or
4-)pyrrolyl]propyl, 4- [2-pentyl- (1, 3 , 4 or
5-)pyrrolyl]butyl, 5- [3-hexyl- (1 , 2 , 4 or 5-)
pyrrolyl] pentyl, 6- [1, 2-dimethyl- (3, 4 or
5-)pyrrolyl] hexyl, 1 , l-dimethyl-2- [1, 2
,3-trimethyl- (4 or 5-) pyrrolyl] ethyl, and
2-methyl-3- [l-ethyl-2-methyl- (3, 4 or 5-) pyrrolyl]
propyl groups. Examples of the benzoxazolyl lower
alkyl group include benzoxazolylalkyl groups whose
alkyl moiety is a linear or branched alkyl group
having 1 to 6 carbon atoms such as [(2, 4 , 5 , 6 or
7-) benzooxazolyl]methyl, 2-[(2, 4 , 5 , 6 or
7-)benzooxazolyl]ethyl, l-[(2, 4 , 5 , 6 or 7-)
benzooxazolyl] ethyl, 3- [(2, 4 , 5 , 6 or 7-)
benzooxazolyl] propyl, 4- [(2, 4 , 5 , 6 or
7-)benzooxazolyl]butyl, 5-[(2, 4 , 5 , 6 or 7-)
benzooxazolyl] pentyl, 6-[(2, 4 , 5 , 6 or
7-)benzooxazolyl]hexyl, 1 , l-dimethyl-2- [(2, 4 , 5 ,
6 or 7-) benzooxazolyl] ethyl, and 2-methyl-3- [(2, 4
, 5 , 6 or 7-) benzooxazolyl] propyl groups. Examples
of the benzothiazolyl lower alkyl group include
benzothiazolylalkyl groups whose alkyl moiety is a
linear or branched alkyl group having 1 to 6 carbon
atoms such as [(2, 4 , 5 , 6 or
7-)benzothiazolyl]methyl, 2-[(2, 4 , 5 , 6 or 7-)
benzothiazolyl] ethyl, l-[(2, 4 , 5 , 6
or7-)benzothiazolyl] ethyl, 3-[(2, 4 , 5 , 6 or 7-)
benzothiazolyljpropyl, 4-[(2, 4 , 5 , 6 or
7-)benzothiazolyl]butyl, 5-[(2, 4 , 5 , 6 or
7-)benzothiazolyl]pentyl, 6-[(2, 4 , 5 , 6 or
7-)benzothiazolyl]hexyl, 1 , l-dimethyl-2- [(2, 4 , 5
, 6 or 7-)benzothiazolyl]ethyl, and 2-methyl-3- [(2, 4
, 5 , 6 or 7-) benzothiazolyl] propyl groups. Examples
of the furyl lower alkyl group include furylalkyl
groups whose alkyl moiety is a linear or branched
alkyl group having 1 to 6 carbon atoms such as [(2 or
3-) furyl] methyl, 2- [(2 or 3-)furyl]ethyl, l-[(2 or
3-) furyl] ethyl, 3- [(2 or 3-) furyl]propyl, 4- [(2
or 3-) furyl] butyl, 5- [(2 or 3-) furyl]pentyl, 6-
[(2 or 3-) furyl] hexyl, 1 ,1-dimethyl- 2- [(2 or 3-)
furyl] ethyl, and 2-methyl-3- [(2 or 3-) furyl] propyl
groups. Examples of the thiazolidinyl lower alkyl
group which may have an oxo group as a substituent on
the thiazolidine ring include thiazolidinylalkyl
groups which may have 1 to 3 oxo groups as
substituents on the thiazolidine ring and whose alkyl
moiety is a linear or branched alkyl group having 1 to
6 carbon atoms such as (2, 3 , 4 or 5-)
thiazolidinylmethyl, 2- [(2, 3 , 4 or 5-)
thiazolidinyl] ethyl, l-[(2, 3 , 4 or 5-)
thiazolidinyl] ethyl, 3-[(2, 3 , 4 or 5-)
thiazolidinyl] propyl, 4- [(2, 3 , 4 or 5-)
thiazolidinyl] butyl, 5-[(2, 3 , 4 or 5-)
thiazolidinyl]pentyl, 6- [(2, 3 , 4 or5-)
thiazolidinyljhexyl, 1 ,l-dimethyl-2- [(2, 3 , 4 or
5-) thiazolidinyl] ethyl, 2-methyl-3- [(2, 3 , 4 or
5-) thiazolidinyl]propyl, [2, 4-dioxo- (3 or 5-)
thiazolidinyl]methyl, 2-[2-oxo-(3, 4 or 5-)
thiazolidinyl] ethyl, 1- [4-oxo- (2, 3 or 5-)
thiazolidinyl] ethyl, 3-[2-oxo-(3, 4 or 5-)
thiazolidinyl] propyl, 4-[5-oxo-(2, 3 or 4-)
thiazolidinyl] butyl, 5- [2, 5-dioxo- (3 or 4-)
thiazolidinyl]pentyl, 6- [2, 4 ,5-trioxo-3-
thiazolidinyl] hexyl, 1- [4, 5-dioxo- (2 or 3-)
thiazolidinyl] ethyl, 2- [4 ,5-dioxo- (2- or 3-)
thiazolidinyl] ethyl, 1 , l-dimethyl-2- [2, 4-dioxo-
(3 or 5-) thiazolidinyl] ethyl, and 2-methyl-3- [2,
4-dioxo- (3 or 5-) thiazolidinyl] propyl groups.
Examples of the thiazolidinylidene lower alkyl group
which may have an oxo group as a substituent on the
thiazolidine ring include thiazolidinylidenealkyl
groups which may have 1 to 3 oxo groups as
substituents on the thiazolidine ring and whose alkyl
moiety is a linear or branched alkyl group having 1 to
6 carbon atoms such as (2, 4 or 5-)
thiazolidinylidenemethyl, (2, 4 or 5-)
thiazolidinylideneethyl, (2, 4 or 5-)
thiazolidinylidenepropyl, (2, 4 or 5-)
thiazolidinylideneisopropyl, (2, 4 or 5-)
thiazolidinylidenebutyl, (2, 4 or 5-)
thiazolidinylidenepentyl, (2, 4 or 5-)
thiazolidinylidenehexyl, 4
,5-dioxo-2-thiazolidinylidenemethyl, 2 ,5-dioxo-4-
thiazolidinylidenemethyl, 2 ,4-dioxo-5-
thiazolidinylidenemethyl, 4-oxo-(2 or 5-)
thiazolidinylideneethyl, 5-oxo-(2 or 4-)
thiazolidinylidenepropyl, and 2-oxo-(4 or 5-)
thiazolidinylidenebutyl groups . Examples of the
benzoyl group which may be substituted on the phenyl
ring with 1 to 3 groups selected from the group
consisting of a cyano group, an amino group which may
have a lower alkylsulfonyl group as a substituent, a
halogen atom, a lower alkoxy group, a lower alkyl
group which may have a halogen atom as a substituent,
a thiazolidinyl lower alkyl group which may have an
oxo group as a substituent on the thiazolidine ring, a
thiazolidinylidene lower alkyl group which may have an
oxo group as a substituent on the thiazolidine ring,
and a lower alkylenedioxy group include benzoyl groups
which may be substituted on the phenyl ring with 1 to
3 groups selected from the group consisting of a cyano
group; an amino group which may have 1 or 2 linear or
branched alkylsulfonyl groups having 1 to 6 carbon
atoms as substituents; a halogen atom; a linear or
branched alkoxy group having 1 to 6 carbon atoms; a
linear or branched alkyl group having 1 to 6 carbon
atoms which may have 1 to 3 halogen atoms as
substituents; a thiazolidinylalkyl group which may
have 1 to 3 oxo groups as substituents on the
thiazolidine ring and whose alkyl moiety is a linear
orbranched alkyl group having 1 to 6 carbon atoms; a
thiazolidinylidenealkyl group which may have 1 to 3
oxo groups as substituents on the thiazolidine ring
and whose alkyl moiety is a linear or branched alkyl
group having 1 to 6 carbon atoms; and ,a linear or
branched alkylenedioxy group having 1 to 4 carbon
atoms such as benzoyl, 4-cyanobenzoyl, 3
,4-methylenedioxybenzoyl, 2- aminobenzoyl,
3-aminobenzoyl, 4-aminobenzoyl, 3,4- diaminobenzoyl, 2
,4,6-triaminobenzoyl, 4- methoxybenzoyl, 4-trif
luoromethylbenzoyl, 4- chlorobenzoyl, 3 ,4-dif
luorobenzoyl, 2-fluorobenzoyl, 3- bromobenzoyl,
4-iodobenzoyl, 3 ,4-dimethoxybenzoyl, 4-
fluorobenzoyl, 3-cyanobenzoyl, 2-cyanobenzoyl, 2,3-
dicyanobenzoyl, 3 ,4,5-tricyanobenzoyl,
4-methylbenzoyl, 4- (2,
4-dioxothiazolidinylmethyl)benzoyl, 4- (2, 4-
dioxothiazolidinylidenemethyl) benzoyl,
2-methylbenzoyl, 3-methylbenzoyl, 2-ethylbenzoyl,
3-ethylbenzoyl, 4- ethylbenzoyl, 4-isopropylbenzoyl,
3-butylbenzoyl, 4- pentylbenzoyl, 4-hexylbenzoyl, 3
,4-dimethylbenzoyl, 3 ,4-diethylbenzoyl, 2
,4-dimethylbenzoyl, 2,5- dimethylbenzoyl, 2
,6-dimethylbenzoyl, 3,4,5- trimethylbenzoyl,
2-methoxybenzoyl, 3-methoxybenzoyl, 2-ethoxybenzoyl,
3-ethoxybenzoyl, 4-ethoxybenzoyl, 4-
isopropoxybenzoyl, 3-butoxybenzoyl,
4-pentyloxybenzoyl, 4-hexyloxybenzoyl, 3
,4-diethoxybenzoyl, 2,4- dimethoxybenzoyl, 2
,5-dimethoxybenzoyl, 2,6- dimethoxybenzoyl, 3
,4,5-trimethoxybenzoyl, 2- trifluoromethylbenzoyl,
3-trifluoromethylbenzoyl, 4-trif luoromethylbenzoyl,
2- (bromomethyl) benzoyl, 3- (2- chloroethyl) benzoyl,
4- (2, 3-dichloropropyl) benzoyl, 4- (4-fluorobutyl)
benzoyl, 3- (5-chloropentyl) benzoyl, 4-
(5-bromohexyl) benzoyl, 4- (5, 6-dibromohexyl)
benzoyl, 3 , 4-di (trifluoromethyl) benzoyl, ,3, 4-di
(4,4 , 4- trichlorobutyl) benzoyl, 2 ,4-di
(3-chloro-2- methylpropyl) benzoyl, 2 ,5-di
(3-chloropropyl) benzoyl, 2 , 6-di (2,2,
2-trifluoroethyl) benzoyl, 3,4,5- tri (trif
luoromethyl) benzoyl, 4- (2,2,2- trichloroethyl)
benzoyl, 2-methyl-4- trifluoromethylbenzoyl, 3-ethyl-
4- trichloromethylbenzoyl, 2-methoxy-4- trif
luoromethylbenzoyl, 3-ethyl-4-f luorobenzoyl, 3-
ethoxy- 4-trichloromethylbenzoyl, 2-me thy 1-3- trif
luoromethyl-4-trif luoromethylbenzoyl, 3-
fluorobenzoyl, 4-fluorobenzoyl, 2-bromobenzoyl, 4-
bromobenzoyl, 2-iodobenzoyl, 3-iodobenzoyl, 2,3-
dibromobenzoyl, 2 ,4-diiodobenzoyl, 2 ,5-dif
luorobenzoyl, 2 ,6-dichlorobenzoyl, 2 / 4 ,
6-trichlorobenzoyl, 2,4- difluorobenzoyl, 3 , 4-dif
luorobenzoyl, 3,5- dif luorobenzoyl, 2 , 6-dif
luorobenzoyl, 2-chlorobenzoyl, 3-chlorobenzoyl,
4-chlorobenzoyl, 2 ,3-dichlorobenzoyl, 2
,4-dichlorobenzoyl, 2 ,5-dichlorobenzoyl, 3,4-
dichlorobenzoyl, 2 , 6-dichlorobenzoyl, 3,5-
dichlorobenzoyl, 2 ,4,6-trif luorobenzoyl, 2,4- dif
luorobenzoyl, 3 , 4-dif luorobenzoyl, 3,4-
methylenedioxybenzoyl, 3 ,4-trimethylenedioxybenzoyl,
2 ,3-ethylenedioxybenzoyl, 3
,4-trimethylenedioxybenzoyl,2
,3-tetramethylenedioxybenzoyl, 2 ,3-
methylenedioxybenzoyl, 3 ,4-ethylenedioxybenzoyl, and
2- methanesulf onylaminobenzoyl groups . Examples of
the thiazolidinyl lower alkanoyl group which may be
substituted on the thiazolidine ring with a group
selected from the group consisting of an oxo group and
a group of the formula: [Formula 42] wherein Ra and Rb
each represent a lower alkyl group, include
thiazolidinylalkanoyl groups which may be substituted
on the thiazolidine ring with 1 to 3 substituents
selected from the group consisting of an oxo group and
a group of the formula: [Formula 43-1] wherein Ra and
Rb each represent a linear or branched alkyl group
having 1 to 6 carbon atoms, and whose alkanoyl moiety
is a linear or branched alkanoyl group having 2 to 6
carbon atoms such as 2- [(2, 3 , 4 or 5-)
thiazolidinyl] acetyl, 3-[(2, 3 , 4 or 5-)
thiazolidinyl]propionyl, 2-[(2, 3 , 4 or 5-)
thiazolidinyl] propionyl, 4-[(2, 3 , 4 or 5-)
thiazolidinyl]butyryl, 5-[(2, 3 , 4
or5-)thiazolidinyl]pentanoyl, 6-[(2, 3 , 4 or 5-)
thiazolidinyl] hexanoyl, 2 ,2-dimethyl-3- [(2, 3 , 4
or 5-) thiazolidinyl] propionyl, 2-methyl-3- [(2, 3 ,
4 or 5-) thiazolidinyl] propionyl, [2, 4-dioxo- (3 or
5-) thiazolidinyl] acetyl, 3-[2-oxo-(3, 4 or 5-)
thiazolidinyl] propionyl, 2-[4-oxo-(2, 3 or 5-)
thiazolidinyl] propionyl, 4-[5-oxo-(2, 3 or 



4-) thiazolidinyl] butyryl, 5- [2, 5-dioxo- (3 or 4-)
thiazolidinyl] pent anoyl, 6- [2, 4 ,5-trioxo-3-
thiazolidinyl] hexanoyl, 2- [4 ,5-dioxo- (2 or 3-)
thiazolidinyl] acetyl, 2 ,2-dimethyl-3- [2, 4-dioxo-
(3 or 5-) thiazolidinyl]propionyl, 2-methyl-3- [2,
4-dioxo- (3 or 5-) thiazolidinyl] propionyl,
2-[4-oxo-2- isopropylidenehydrazono- (3 or 5-)
thiazolidinyl] acetyl, 2-
[2-oxo-5-isopropylidenehydrazono- (3 or 4-)
thiazolidinyl] acetyl, 2-[2,4- di
(isopropylidenehydrazono) - (3 or 5-) thiazolidinyl]
acetyl, 3- [2-methylidenehydrazono- (3, 4 or 5-)
thiazolidinyl] propionyl, 2- [4- ethylidenehydrazono-
(2, 3 or 5-) thiazolidinyl] propionyl, 4-
[5-propylidenehydrazono- (2, 3 or 4-)
thiazolidinyl]butyryl, 5-[2,5- di
(isopropylidenehydrazono) - (3 or 4-) thiazolidinyl]
pent anoyl, 6- [2, 4,5- tri (isopropylidenehydrazono)
-3-thiazolidinyl] hexanoyl, 2- [4, 5-di
(isopropylidenehydrazono) - (2 or 3-) thiazolidinyl]
acetyl, 2 ,2-dimethyl-3- [4- butylidenehydrazono (2, 3
or 5-) thiazolidinyl] propionyl,2-methyl-3-
[5-pentylidene- (2, 3 or 4-) thiazolidinyl]propionyl,
and 2- (hexylidenehydrazono) - (3, 4 or 5-)
thiazolidinylacetyl groups . Examples of the lower
alkyl group which may have a substituent selected from
the group consisting of a hydroxyl group and a halogen
atom include, in addition to the above described lower
alkyl groups, linear or branched alkyl groups having 1
to 6 carbon atoms which may have 1 to 3 substituents
selected from the group consisting of a hydroxy group
and a halogen atom such as hydroxymethyl,
2-hydroxyethyl, 1- hydroxyethyl, 3-hydroxypropyl, 2
,3-dihydroxypropyl, 4- hydroxybutyl, 1
,l-dimethyl-2-hydroxyethyl, 5,5,4- trihydroxypentyl,
5-hydroxypentyl, 6-hydroxyhexyl, 1- hydroxyisopropyl,
2-methyl-3-hydroxypropyl, trifluoromethyl,
trichloromethyl, chloromethyl, bromomethyl,
fluoromethyl, iodomethyl, difluoromethyl,
dibromomethyl, 2-chloroethyl, 2 ,2 ,2-trif luoroethyl,
2,2,2-trichloroethyl, 3-chloropropyl, 2,3-
dichloropropyl, 4,4,4-trichlorobutyl, 4-fluorobutyl,
5- chloropentyl, 3-chloro-2-methylpropyl,
5-bromohexyl, 5 ,6-dibromohexyl, 2-hydroxy-3-f
luoropropyl, and 2,2- dichloro-3-hydroxybutyl groups.
Examples of the carbamoyl group which may have a group
selected from the group consisting of a lower alkoxy
lower alkyl group and a lower alkyl group include
carbamoyl groups which may have 1 or 2 groupsselected
from the group consisting of a linear or branched
alkyl group having 1 to 6 carbon atoms and which has a
linear or branched alkoxy group having 1 to 6 carbon
atoms and a linear or branched alkyl group having 1 to
6 carbon atoms such as carbamoyl, N- (2- methoxyethyl)
carbamoyl, methylcarbamoyl, ethylcarbamoyl,
propylcarbamoyl, isopropylcarbamoyl, butylcarbamoyl,
tert-butylcarbamoyl, pentylcarbamoyl, hexylcarbamoyl,
dimethylcarbamoyl, diethylcarbamoyl,
dipropylcarbamoyl, dibutylcarbamoyl,
dipentylcarbamoyl, dihexylcarbamoyl,
N-methyl-N-ethylcarbamoyl, N-ethyl-Npropylcarbamoyl,
N-methyl-N-butylcarbamoyl, N-methyl-Nhexylcarbamoyl,
N- (methoxymethyl) carbamoyl, N- (3- propoxypropyl)
carbamoyl, N- (4-butoxybutyl) carbamoyl, N-
(4-ethoxybutyl) carbamoyl, N- (5- pentyloxypentyl)
carbamoyl, N- (5- methoxypentyl )carbamoyl , N-
(6-hexyloxyhexyl )carbamoyl , di (2-methoxyethyl)
carbamoyl, N- (2-methoxyethyl) -Nmethylcarbamoyl, and
N- (2-methoxyethyl) -Nethylcarbamoyl groups. Examples
of the phenyl group which may be substituted on the
phenyl ring with 1 to 3 groups selected from the group
consisting of a carbamoyl group which may have a group
selected from the group consisting of a lower alkoxy
lower alkyl group and a lower alkyl group, a lower
alkoxycarbonyl group, a carboxy group, a cyano group,
a phenyl group, a halogen atom, a lower alkyl group
which may have a halogen atomas a substituent, a lower
alkoxy group which may have a halogen atom as a
substituent, a benzoyl group which may have a halogen
atom as a substituent on the phenyl ring, a phenyl
lower alkyl group which may have a halogen atom as a
substituent on the phenyl ring, and a hydroxyl group
include phenyl groups which may be substituted on the
phenyl ring with 1 to 3 groups selected from the group
consisting of a carbamoyl group which may have 1 or 2
groups selected from the group consisting of an
alkoxyalkyl group whose alkoxy moiety is a linear or
branched alkoxy group having 1 to 6 carbon atoms and
whose alkyl moiety is a linear or branched alkyl group
having 1 to 6 carbon atoms and a linear or branched
alkyl group having 1 to 6 carbon atoms; a linear or
branched alkoxycarbonyl group having 1 to 6 carbon
atoms; a carboxy group; a cyano group; a phenyl group;
a halogen atom; a linear or branched alkyl group
having 1 to 6 carbon atoms which may have 1 to 3
halogen atoms as substituents; a linear or branched
alkoxy group having 1 to 6 carbon atoms which may have
1 to 3 halogen atoms as substituents; a benzoyl group
which may have 1 to 3 halogen atoms as substituents on
the phenyl ring; a phenylalkyl group which may have 1
to 3 halogen atoms as substituents on the phenyl ring
and whose alkyl moiety is a linear or branched alkyl
group having 1 to 6 carbon atoms, and a hydroxyl group
such as phenyl, 2-methylphenyl, 3- methylphenyl,
4-methylphenyl, 2-ethylphenyl, 3-ethylphenyl,
4-ethylphenyl, 4-isopropylphenyl, 3- butylphenyl,
4-pentylphenyl, 4-hexylphenyl, 3,4- dimethylphenyl, 3
,4-diethylphenyl, 2 ,4-dimethylphenyl, 2
,3-dimethylphenyl, 2 ,5-dimethylphenyl, 2,6-
dimethylphenyl, 3 ,4,5-trimethylphenyl,
2-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl,
2-ethoxyphenyl, 3- ethoxyphenyl, 4-ethoxyphenyl,
4-isopropoxyphenyl, 3- butoxyphenyl,
4-pentyloxyphenyl, 4-hexyloxyphenyl, 3,4-
dimethoxyphenyl, 3 ,4-diethoxyphenyl, 2,4-
dimethoxyphenyl, 2 ,5-dimethoxyphenyl, 2,6-
dimethoxyphenyl, 3 , 4 ,5-trimethoxyphenyl, 2- trif
luoromethoxyphenyl, 3-trif luoromethoxyphenyl, 4- trif
luoromethoxyphenyl, 2- (bromomethoxy) phenyl, 3- (2-
chloroethoxy) phenyl, 4- (2, 3-dichloropropoxy)
phenyl, 4- (4-fluorobutoxy) phenyl, 3-
(5-chloropentyloxy) phenyl, 4- (5-bromohexyloxy)
phenyl, 4- (5, 6-dibromohexyloxy) phenyl, 3 ,4-di
(trif luoromethoxy) phenyl, 3 ,4-di (4,4,4-
trichlorobutoxy) phenyl, 2 ,4-di (3-chloro-2-
methoxypropyl) phenyl, 2 ,5-di (3-chloropropoxy)
phenyl, 2 ,6-di (2,2,2-trifluoroethoxy)phenyl, 3,4,5-
tri (trif luoromethoxy) phenyl, 4- (2, 2 ,2-
trichloroethoxy) phenyl, 2-methyl-4- trif
luoromethoxyphenyl, 3-ethyl-4- trichloromethoxyphenyl,
2-methoxy-4- trif luoromethoxyphenyl, 3-ethoxy-4-
trichloromethoxyphenyl, 2-trif luoromethylphenyl, 3-
trif luoromethylphenyl, 4-trif luoromethylphenyl, 2-
(bromomethyl) phenyl, 3- (2-chloroethyl) phenyl, 4-
(2, 3-dichloropropyl) phenyl, 4- (4-fluorobutyl)
phenyl, 3- (5- chloropentyl) phenyl, 4- (5-bromohexyl)
phenyl, 4- (5, 6- dibromohexyl) phenyl, 3 ,4-di (trif
luoromethyl) phenyl, 3 ,4-di (4, 4 ,4-trichlorobutyl)
phenyl, 2 ,4-di (3-chloro-2- methylpropyl) phenyl, 2
,5-di (3-chloropropyl) phenyl, 2,6- di
(2,2,2-trifluoroethyl)phenyl, 3,4,5- tri
(trifluoromethyl) phenyl, 4- (2,2,2- trichloroethyl)
phenyl, 2-methyl-4- trif luoromethylphenyl,
3-ethyl-4-trichloromethylphenyl,
2-methoxycarbonylphenyl, 3-methoxycarbonylphenyl, 4-
methoxycarbonylphenyl, 2-ethoxycarbonylphenyl, 3-
ethoxycarbonylphenyl, 4-ethoxycarbonylphenyl,
Aisopropoxycarbonylphenyl, 3-butoxycarbonylphenyl, 4-
tert-butoxycarbonylphenyl, 4-pentyloxycarbonylphenyl,
4-hexyloxycarbonylphenyl, 3
,4-dimethoxycarbonylphenyl, 3 ,
4-diethoxycarbonylphenyl, 2,4-
dimethoxycarbonylphenyl, 2 ,5-diethoxycarbonylphenyl,
2 ,6-dimethoxycarbonylphenyl, 3,4,5-
triethoxycarbonylphenyl, 2-cyanophenyl, 3-cyanophenyl,
4-cyanophenyl, 3 ,4-dicyanophenyl, 3 ,5-dicyanophenyl,
2 ,4-dicyanophenyl, 2 ,5-dicyanophenyl, 2,6-
dicyanophenyl, 3 ,4,5-tricyanophenyl, 2-phenylphenyl,
3- phenylphenyl, 4-phenylphenyl, 3 ,4-diphenylphenyl,
3,5- diphenylphenyl, 2 ,4-diphenylphenyl, 2
,5-diphenylphenyl, 2 ,6-diphenylphenyl, 3
,4,5-triphenylphenyl, 2- chlorophenyl, 3-chlorophenyl,
4-chlorophenyl, 2,3- dichlorophenyl, 2
,4-dichlorophenyl, 2 ,5-dichlorophenyl, 3 ,
4-dichlorophenyl, 2 ,6-dichlorophenyl,
3,5-dichlorophenyl, 2 ,4,6-trichlorophenyl, 2-f
luorophenyl, 3-fluorophenyl, 4-f luorophenyl, 2 ,5-dif
luorophenyl, 2 ,4-dif luorophenyl, 3 ,4-dif
luorophenyl, 3,5- dif luorophenyl, 2 , 6-dif
luorophenyl, 2,4,6- trif luorophenyl,. 2-bromophenyl,
^-bromophenyl, 4- bromophenyl, 2-iodophenyl,
3-iodophenyl, 4-iodophenyl, 2 ,3-dibromophenyl, 2
,4-diiodophenyl, 2-hydroxyphenyl, 3-hydroxyphenyl,
4-hydroxyphenyl, 3 ,4-dihydroxyphenyl, 3
,5-dihydroxyphenyl, 2 ,4-dihydroxyphenyl, 2,5-
dihydroxyphenyl, 2 ,6-dihydroxyphenyl, 3,4,5-
trihydroxyphenyl, 3-benzylphenyl, 2- (2- phenylethyl)
phenyl, 4- (1-phenylethyl) phenyl, 2- (3-
phenylpropyl) phenyl, 3- (4-phenylbutyl) phenyl, 4-
(5- phenylpentyl) phenyl, 2- (6-phenylhexyl) phenyl,
4-(l,ldimethyl- 2-phenylethyl) phenyl, 3- (2-methyl-3-
phenylpropyl) phenyl, 2- (4-f luorobenzyl) phenyl, 2-
methyl-5-chlorophenyl, 2-methoxy-5-chlorophenyl, 4-(4-
fluorobenzoyl) phenyl, 4- (4-fluorobenzyl) phenyl,
3-(2- chlorobenzyl) phenyl, 4- (3-chlorobenzyl)
phenyl, 2-(4- chlorobenzyl) phenyl, 3- [2-
(4-fluorophenyl) ethyl] phenyl, 4- [2-
(4-chlorophenyl) ethyl] phenyl, 2- (3, 4-
dibromobenzyl) phenyl, 3- (3, 4-diiodobenzyl) phenyl,
4- (2, 4-dif luorobenzyl) phenyl, 2- (2, 5-
dichlorobenzyl) phenyl, 3- (2, 6-dichlorobenzyl)
phenyl, 4- (3,4,5-trifluorobenzyl)phenyl, 2-[3-(4-
chlorophenyl) propyl] phenyl, 3- [1- (2- bromophenyl)
ethyl] phenyl, 4- [4- (3- fluorophenyl) butyl] phenyl,
2- [5- (4-iodophenyl) pentyl] phenyl, 3- [6- (4-
chlorophenyl) hexyl] phenyl, 2- [1, l-dimethyl-2- (3-
fluorophenyl) ethyl] phenyl, 4- [2-methyl -3 (4-
chlorophenyl)propyl]phenyl, 2 ,4-dibenzylphenyl,
2,4,6- tribenzylphenyl, 2-chloro-4-cyanophenyl,
3-hydroxy-4- phenylphenyl,
3-ethoxycarbonyl-2-benzoylphenyl, 2-
benzyl-4-methyl-6-methoxyphenyl, 4-[ (2-
raethoxyethyl) carbamoyl] phenyl, 3-
(N-ethyl-Nisopropylcarbamoyl) phenyl,
4-dimethylcarbamoylphenyl, 2-carboxyphenyl,
3-carboxyphenyl, and 4-carboxyphenyl groups. Examples
of the phenyl group which has a lower alkylenedioxy
group as a substituent on the phenyl ring include
phenyl groups which has a linear or branched
alkylenedioxy group having 1 to 4 carbon atom as a
substituent on the phenyl ring such as 3,4-
methylenedioxyphenyl, 3 ,4-trimethylenedioxyphenyl,
2,3- ethylenedioxyphenyl, 2
,3-tetramethylenedioxyphenyl, 2
,3-methylenedioxyphenyl, 3 ,4-ethylenedioxyphenyl, and
2 ,3-trimethylenedioxyphenyl groups. Examples of the
naphthyl lower alkyl group include naphthylalkyl
groups whose alkyl moiety is a linear or branched
alkyl group having 1 to 6 carbon atoms such as (1 or
2-) naphthylmethyl, 2-[(l or 2-) naphthyl] ethyl,
1-[(1 or 2-) naphthyl] ethyl, 3- [(I or 2-) naphthyl]
propyl, 4-[(l or 2-) naphthyl] butyl, 5-[(l or
2-)naphthyl]pentyl, 6-[(l or 2-) naphthyl] hexyl, 1,1-
dimethyl-2-[ (1 or 2-) naphthyl] ethyl, and
2-methyl-3- [(1or 2-) naphthyl] propyl groups.
Examples of the phenoxy group which may be substituted
on the phenyl ring with 1 to 3 groups selected from
the group consisting of a cyano group, a lower alkyl
group which may have a halogen atom as a substituent,
and a lower alkoxy group which may have a halogen atom
as a substituent include phenoxy groups which may be
substituted on the phenyl group with 1 to 3 groups
selected from the group consisting of a cyano group, a
linear or branched alkyl group having 1 to 6 carbon
atoms which may have 1 to 3 halogen atoms as
substituents, and a linear or branched alkoxy group
having 1 to 6 carbon atoms which may have 1 to 3
halogen atoms as substituents such as phenoxy, 2-
methylphenoxy, 3-methylphenyl, 4-methylphenoxy, 2-
ethylphenoxy, 3-ethylphenoxy, 4-ethylphenoxy, 4-
isopropylphenoxy, 3-butylphenoxy, 4-pentylphenoxy, 4-
hexylphenoxy, 3 ,4-dimethylphenoxy, 3
,4-diethylphenoxy, 2 ,4-dimethylphenoxy, 2
,5-dimethylphenoxy, 2,6- dimethylphenoxy, 3 , 4
,5-trimethylphenoxy, 2- methoxyphenoxy,
3-methoxyphenoxy, 4-methoxyphenoxy, 2- ethoxyphenoxy,
3-ethoxyphenoxy, 4-ethoxyphenoxy, 4-
isopropoxyphenoxy, 3-butoxyphenoxy,
4-pentyloxyphenoxy, 4-hexyloxyphenoxy, 3
,4-dimethoxyphenoxy, 3,4- diethoxyphenoxy, 2
,4-dimethoxyphenoxy, 2,5- dimethoxyphenoxy, 2
,6-dimethoxyphenoxy, 3,4,5- trimethoxyphenoxy, 2-trif
luoromethoxyphenoxy, 3- trifluoromethoxyphenoxy,
4-trif luoromethoxyphenoxy, 2-(bromomethoxy)phenoxy,
3- (2-chloroethoxy) phenoxy, A- (2, 3-dichloropropoxy)
phenoxy, 4- (4- fluorobutoxy) phenoxy, 3-
(5-chloropentyloxy) phenoxy, A- (5-bromohexyloxy)
phenoxy, 4- (5,6- dibromohexyloxy) phenoxy, 3,4- di
(trifluoromethoxy) phenoxy, 3 ,4-di (4 ,4
,Atrichlorobutoxy) phenoxy, 2 ,4-di (3-chloro-2-
methoxypropyl )phenoxy, 2,5-di (3-chloropropoxy
)phenoxy, 2 , 6-di (2,2,2-trifluoroethoxy)phenoxy,
3,4,5- tri (trifluoromethoxy) phenoxy, 4- (2,2,2-
trichloroethoxy) phenoxy, 2-raethyl-4- trif
luoromethoxyphenoxy, 3-ethyl- 4-
trichloromethoxyphenoxy, 2-methoxy-4- trif
luoromethoxyphenoxy, 3-ethoxy-4-
trichloromethoxyphenoxy, 2-trif luoromethylphenoxy, 3-
trif luoromethylphenoxy, 4-trif luoromethylphenoxy, 2-
(bromomethyl) phenoxy, 3- (2-chloroethyl) phenoxy,
4-(2,3- dichloropropyl) phenoxy, 4- (4-f luorobutyl)
phenoxy, 3-(5- chloropentyl) phenoxy, 4-
(5-bromohexyl) phenoxy, 4-(5,6- dibromohexyl) phenoxy,
3 ,4-di (trifluoromethyl) phenoxy, 3 ,4-di (4,4,
4-trichlorobutyl) phenoxy, 2 ,4-di (3-chloro-2-
methylpropyl) phenoxy, 2 ,5-di (3-chloropropyl)
phenoxy, 2 , 6-di (2, 2 ,2-trif luoroethyl) phenoxy,
3,4,5- tri (trif luoromethyl) phenoxy, 4- (2, 2 ,2-
trichloroethyl) phenoxy, 2-methyl-4- 



trif luoromethylphenoxy, 3-ethyl-4-
trichloromethylphenoxy, 2-cyanophenoxy,
3-cyanophenoxy, 4-cyanophenoxy, 3 ,4-dicyanophenoxy, 3
,5-dicyanophenoxy,2 ,3-dicyanophenoxy, 2
,4-dicyanophenoxy, 2,5- dicyanophenoxy, 2 ,
6-dicyanophenoxy, 3,4,5- tricyanophenoxy,
2-cyano-4-methylphenoxy, 3-cyano-4- methoxyphenoxy,
3-cyano-5-trif luoromethylphenoxy, and
4-cyano-3-trifluoromethoxyphenoxy groups. Examples of
the phenyl lower alkoxy group which may be substituted
on the phenyl ring with 1 to 3 groups selected from
the group consisting of a halogen atom, a lower alkyl
group which may have a halogen atom as a substituent,
and a lower alkoxy group which may have a halogen atom
as a substituent include, in addition to the above
described phenyl lower alkoxy groups, phenylalkoxy
groups which may be substituted on the phenyl ring
with 1 to 3 groups selected from the group consisting
of a halogen atom, a linear or branched alkyl group
having 1 to 6 carbon atoms which may have 1 to 3
halogen atoms as substituents, and a linear or
branched alkoxy group having 1 to 6 carbon atoms which
may have 1 to 3 halogen atoms as substituents, and
whose alkoxy moiety is a linear or branched alkoxy
group having 1 to 6 carbon atoms such as 2
,5-difluorobenzyloxy, 2 ,4-dif luorobenzyloxy, 3,4-
difluorobenzyloxy, 3 ,5-difluorobenzyloxy, 2,6-
difluorobenzyloxy, 3-trif luoromethylbenzyloxy, 2-
trif luoromethylbenzyloxy, 4-trif
luoromethylbenzyloxy, 3 ,4-dimethoxybenzyloxy, 3
,5-dimethoxybenzyloxy, 2- chlorobenzyloxy,
3-chlorobenzyloxy, 4-chlorobenzyloxy,
2-methylbenzyloxy, 3-methylbenzyloxy,
4-methylbenzyloxy, 3 ,4-dirnethylbenzyloxy, 2,3-
dimethylbenzyloxy, 2-methoxybenzyloxy, 3-
methoxybenzyloxy, 4-methoxybenzyloxy, 2,3-
dichlorobenzyloxy, 2 ,4-dichlorobenzyloxy, 2,5-
dichlorobenzyloxy, 3 , 4-dichlorobenzyloxy, 2,6-
dichlorobenzyloxy, 4-fluorobenzyloxy, 3-
fluorobenzyloxy, 2-f luorobenzyloxy, 3- trif
luoromethoxybenzyloxy, 4-trif luoromethoxybenzyloxy,
2-trif luoromethoxybenzyloxy, 4-tert-butylbenzyloxy,
4- ethylbenzyloxy, 4-isopropylbenzyloxy, 4-methoxy-3-
chlorobenzyloxy, 2- (4-methoxyphenyl) ethoxy, 2- (4-
fluorophenyl) ethoxy, 2- (4-chlorophenyl) ethoxy, 2-
(3- methoxyphenyl) ethoxy, 2- (4-methylphenyl) ethoxy,
3- methyl-4-chlorobenzyloxy, 4- (4-methoxyphenyl)
butoxy, 2- (4-methylphenyl) ethoxy,
4-tert-butitocybenzyloxy, 3-
chloro-6-methoxybenzyloxy, 4-methoxy-
3-methylbenzyloxy, 2- (2-fluorophenyl) ethoxy, 1-
(3-bromophenyl) ethoxy, 3- (4-iodophenyl) propoxy, 4-
(2-bromophenyl) butoxy, 5-(3- chlorophenyl) pentyloxy,
6- (4-bromophenyl) hexyloxy, 1,1- dimethyl-2- (2,
4-dichlorophenyl) ethoxy, 2-methyl-3- (2,4, 6-trif
luorophenyl) propoxy, 2- (2- ethylphenyl) ethoxy, 1-
(3-propylphenyl) ethoxy, 3-(4- butylphenyl) propoxy,
4- (2-pentylphenyl) butoxy, 5-(3- hexylphenyl)
pentyloxy, 6-(4- trifluoromethylphenyl) hexyloxy, 1
,l-dimethyl-2- (2, 4- dimethylphenyl) ethoxy,
2-methyl-3- [2, 4 , 6- tri (trifluoromethyl) phenyl]
propoxy, 2- (2- ethoxyphenyl) ethoxy, 1-
(3-propoxyphenyl) ethoxy, 3- (4-butoxyphenyDpropoxy,
4- (2-pentyloxyphenyl) butoxy, 5- (3-hexyloxyphenyl
)pentyloxy, 6- (Atrif luoromethoxyphenyl) hexyloxy, 1
, l-dimethyl-2- (2, Adimethoxyphenyl) ethoxy, and
2-methyl-3- [2, 4,6- tri (trifluoromethoxy) phenyl]
propoxy groups. Examples of the 1 , 2 ,3
,4-tetrahydronaphthyl substituted lower alkyl group
which may have 1 to 5 lower alkyl groups as
substituents on the 1,2,3,4- tetrahydronaphthalene
ring include 1,2,3,4- tetrahydronaphthyl substituted
alkyl groups which may have 1 to 5 linear or branched
alkyl groups having 1 to 6 carbon atoms as
substituents on the 1,2,3,4- tetrahydronaphthalene
ring, and whose alkyl moiety is a linear or branched
alkyl group having 1 to 6 carbon atoms such as (1, 2 ,
5 or 6-)l, 2,3,4- tetrahydronaphthylmethyl, 2-[(l, 2 ,
5 or 6-) 1,2,3,4- tetrahydronaphthyl] ethyl, 1-[(1, 2
, 5 or 6-) 1,2, 3,4- tetrahydronaphthyl] ethyl, 3-[(l,
2 , 5 or 6-) 1,2, 3,4- tetrahydronaphthyl] propyl,
4-[(l, 2 , 5 or 6-) 1,2, 3,4- tetrahydronaphthyl]
butyl, 5-[(l, 2 , 5 or 6-)l, 2,3,4-
tetrahydronaphthyl]pentyl, 6-[(l, 2 , 5 or 6-) 1,2,
3,4- tetrahydronaphthyl] hexyl, 1 , l-dimethyl-2- [(1,
2 , 5 or 6-) 1,2, 3 ,4-tetrahydronaphthyl] ethyl,
2-methyl-3- [(1, 2 , 5 or 6-) 1 ,2 ,3 ,
4-tetrahydronaphthyl] propyl, 1,1,4,4- tetramethyl(2,
3 , 5 or 6-)l,2,3,4- tetrahydronaphthylmethyl, 1 , 1
,4,4,5-pentamethyl (2, 3 , 6 , 7 or 8-) 1 ,2 ,3
,4-tetrahydronaphthylmethyl, 1,4,4- trimethyl(2, 3 , 5
, 6 , 7 or 8-)l,2,3,4-tetrahydronaphthylmethyl, 5
,6-dimethyl (2, 3 , 7 or 8-)
1,2,3,4-tetrahydronaphthylmethyl, 2- [1-methyl- (1 , 2
, 3 , 4 , 5 , 6 , 7 or 8-) 1 ,2 ,3
,4-tetrahydronaphthyl] ethyl, l-[2-ethyl-(l, 2 , 3 , 4
, 5 , 6 , 7 or 8-) 1 ,2,3,4- tetrahydronaphthyl]
ethyl, 3- [3-propyl- (1, 2 , 3 , 4 , 5 , 6 , 7 or 8-)
1 ,2 , 3 ,4-tetrahydronaphthyl] propyl, 4-[(4-
butyl-(l, 2 , 3 , 4 , 5 , 6 , 7 or 8-)l, 2,3,4-
tetrahydronaphthyl] butyl, 5- [5-pentyl- (1, 2 , 3 , 4
, 6 , 7 or 8-) 1,2,3,4-tetrahydronaphthylJpentyl, 6-
[6-hexyl- (1, 2 , 3 , 4 , 5 , 7 or 8-) 1 ,2 ,3
,4-tetrahydronaphthyl] hexyl, 1 ,l-dimethyl-2- [1,
7-dimethyl- (1, 2 , 3 , 4 , 5 , 6 or 8-) 1,2,3,
4-tetrahydronaphthyl] ethyl, and 2-methyl-3-
[l,l,4-trimethyl-(2, 3 , 4 , 5 , 6 , 7 or 8-)l, 2,3,4-
tetrahydronaphthyl ]propyl groups . Examples of the
piperidinyl group which may have 1 to 3 lower alkyl
groups as substituents on the piperidine ring include
piperidinyl group which may have 1 to 3 linear or
branched alkyl groups having 1 to 6 carbon atoms as
substituents on the piperidine ring such as (1, 2 , 3
or 4-) piperidinyl, 1-methyl- (2, 3 or 4-)
piperidinyl, l-ethyl-(2, 3 or 4-) piperidinyl, 1-
propyl-(2, 3 or 4-) piperidinyl, 1-isopropyl- (2, 3 or
4-) piperidinyl, 1-butyl- (2, 3 or 4-) piperidinyl, 1-
isobutyl-(2, 3 or 4-) piperidinyl, 1-tert-butyl- (2, 3
or 4-) piperidinyl, l-pentyl-(2, 3 or 4-) piperidinyl,
1- hexyl-(2, 3 or 4-) piperidinyl, 1 ,2-dimethyl- (3,
4 , 5 or 6-) piperidinyl, and 1 ,2 ,6-trimethyl- (3, 4
or 5-) piperidinyl groups.Examples of the quinolyl
lower alkyl group include quinolylalkyl groups whose
alkyl moiety is a linear or branched alkyl group
having 1 to 6 carbon atoms such as (2, 3 , 4 , 5 , 6 ,
7 or 8-) quinolylmethyl, 2-[(2, 3 , 4 , 5 , 6 , 7 or
8-) quinolyl] ethyl, l-[(2, 3 , 4 , 5 , 6 , 7 or 8-)
quinolyl] ethyl, 3-[(2, 3 , 4 , 5 , 6 , 7 or 8-)
quinolyl] propyl, 4-[(2, 3 , 4 , 5 , 6 , 7 or
8-)quinolyl]butyl, 5-[(2, 3 , 4 , 5 , 6 , 7 or
8-)pentyl, and 6- [(2, 3 , 4 , 5 , 6 , 7 or 8-)hexyl
groups. Examples of the 1 ,2 ,3 ,4-tetrazolyl lower
alkyl group which may have, on the tetrazole ring, a
substituent selected from the group consisting of a
lower alkyl group and a phenyl lower alkyl group
include 1 ,2 ,3 ,4-tetrazolylalkyl groups whose alkyl
moiety is a linear or branched alkyl group having 1 to
6 carbon atoms and which may have, on the tetrazole
ring, a substituent selected from the group consisting
of a linear or branched alkyl group having 1 to 6
carbon atoms and a phenyl alkyl group whose alkyl
moiety is a linear or branched alkyl group having 1 to
6 carbon atoms, such as [(I or 5-) 1,2, 3,4-
tetrazolyl]methyl, 2-[(l or 5-)l, 2,3,4- tetrazolyl]
ethyl, 1-[(1 or 5-) 1 ,2 ,3 ,4-tetrazolyl] ethyl,
3-[(l or 5-) 1,2,3, 4-tetrazolyl] propyl, 4-[(l or 5-)
l,2,3,4-tetrazolyl]butyl, 5-[(l or 5-)l, 2,3,4-
tetrazolyl]pentyl, b-[(l or 5-) 1,2, 3,4-
tetrazolyl]hexyl, 5- [l-methyl-5- (1,2,3,4-
tetrazolyl) ]pentyl, 6- [l-methyl-5- (1, 2 , 3 ,
4-tetrazolyl) Jhexyl, 5-methyl-l- (1,2,3, 4-
tetrazolyl) methyl, 2- [5-ethyl-l- (1, 2,3 ,4-
tetrazolyl]hexyl, 1 ,l-dimethyl-2- [(1 or 5-) 1,2,
3,4- tetrazolyl) ]ethyl, 2-methyl-3- [(1 or 5-) 1,2,
3,4- tetrazolyl]propyl, [l-methyl-5- (1 , 2 , 3 ,4-
tetrazolyl) ]methyl, [l-ethyl-5- (1, 2 ,3 , 4-
tetrazolyl) ]methyl, 2- [l-propyl-5- (1,2,3,4-
tetrazolyl) ]ethyl, 1- [l-butyl-5- (1,2,3,4-
tetrazolyl) Jethyl, 3- [l-pentyl-5- (1, 2 ,3 ,4-
tetrazolyl) ]propyl, 3- [5-propyl-l- (1, 2 ,3 ,4-
tetrazolyl) ]propyl, 4- [5-butyl-l- (1,2,3,4-
tetrazolyl) ]butyl, 5- [5-pentyl-l- (1,2, 3,4-
tetrazolyl) ]pentyl, 6- [5-hexyl-l- (1, 2 , 3 , 4-
tetrazolyl) ]hexyl, [l-ethyl-5- (1,2,3,4- tetrazolyl)
Jmethyl, [l-benzyl-5- (1, 2 ,3 ,4- tetrazolyl)
]methyl, 1- [(2-phenylethyl) -5- (1,2, 3 ,4-
tetrazolyl) Jmethyl, 2- [1- (3-phenylpropyl) -5-
(1,2,3,4- tetrazolyl) ]ethyl, 1- [1- (4-phenylbutyl)
-5- (1, 2 ,3 ,4- tetrazolyl) ]ethyl, 3- [1-
(5-phenylpentyl) -5- (1, 2 , 3 ,4- tetrazolyl)
]propyl, 4- [1- (6-phenylhexyl) -5- (1, 2 ,3 ,4-
tetrazolyl) ]butyl, 5- [1- (1,
l-dimethyl-2-phenylethyl) -5- (1,2, 3 ,4-tetrazolyl)
]methyl, 6- [1- (2-methyl-3- phenylpropyl) -5- (1,2,3,
4-tetrazolyl) ]hexyl, 5-benzyl-l- (1,2, 3
,4-tetrazolyl) methyl, 2- [5- (1-phenylethyl) -1- (1,
2 , 3 ,4-tetrazolyl) ]ethyl, 3- [5- (3-phenylpropyl)
-1- (1,2,3, 4-tetrazolyl) ]propyl, 4- [5-
(4-phenylbutyl) -1- (1,2, 3 ,4-tetrazolyl) ]butyl, 5-
[5- (5-phenylpentyl) -1- (1, 2 ,3 ,4-tetrazolyl)
]pentyl, and 6- [5- (6-phenylhexyl) -1- (1, 2 ,3
,4-tetrazolyl) ]hexyl groups . Examples of the
thiazolyl lower alkyl group which may have a phenyl
group as a substituent on the thiazole ring include
thiazolylalkyl groups which may have 1 or 2 phenyl
groups as substituents on the thiazole ring and whose
alkyl moiety is a linear or branched alkyl group
having 1 to 6 carbon atoms such as [(2, 4 or 5-)
thiazolyljmethyl, 2-[(2, 4 or 5-) thiazolyl] ethyl,
l-[(2, 4 or 5-) thiazolyl] ethyl, 3- [(2, 4 or 5-)
thiazolyl] propyl, 4-[(2, 4 or 5-) thiazolyl]butyl, 5-
[(2, 4 or 5-) thiazolyl] pentyl, 6- [(2, 4 or 5-)
thiazolyl] hexyl, 1 ,l-dimethyl-2- [(2, 4 or 5-)
thiazolyl] ethyl, 2-methyl-3- [(2, 4 or 5-)
thiazolyl]propyl, [2-phenyl-(4 or 5-)
thiazolyl]methyl, 2- [4-phenyl- (2 or 5-) thiazolyl]
ethyl, 1- [5-phenyl- (2 or 4-) thiazolyl] ethyl, 3-
[2-phenyl- (2 or 5-) thiazolyl] propyl, 4- (2,
4-diphenyl-5- thiazolyl) butyl, 5- (2, 5-dipheny 1-4
-thiazolyl) pentyl, 6- (4, 5-diphenyl-2- thiazolyl)
hexyl, 1 ,l-dimethyl-2- [2-phenyl- (4 or 5-)
thiazolyl] ethyl, 2-methyl-3- [4-phenyl- (2 or 5-)
thiazolyl] propyl, [4-phenyl- (2 or 5-)
thiazolyl]methyl, [5-phenyl- (2 or 4-)
thiazolyl]methyl, (2, 4-diphenyl-5-thiazolyl) methyl,
(2, 5-diphenyl-4-thiazolyl)methyl, and (4
,5-diphenyl-2- thiazolyl) methyl groups. Examples of
the benzoyl lower alkyl group which may have, on the
phenyl ring, 1 to 3 substituentsselected from the
group consisting of a lower alkoxy group and a halogen
atom include benzoylalkyl groups which may have, on
the phenyl ring, 1 to 3 substituents selected from the
group consisting of a linear or branched alkoxy group
having 1 to 6 carbon atoms and a halogen atom and
whose alkyl moiety is a linear or branched alkyl group
having 1 to 6 carbon atoms such as benzoylmethyl,
2-benzoylethyl, 1-benzoylethyl, 3- benzoylpropyl,
4-benzoylbutyl, 5-benzoylpentyl, 6- benzoylhexyl, 1 ,
l-dimethyl-2-benzoylethyl, 2-methyl-3- benzoylpropyl,
4-fluorobenzoylmethyl, 2- chlorobenzoylmethyl,
3-chlorobenzoylmethyl, 4- chlorobenzoylmethyl, 2-
(4-fluorobenzoyl) ethyl, 2- (4- chlorobenzoyl) ethyl,
3 ,4-dibromobenzoylmethyl, 3,4- diiodobenzoylmethyl, 2
,4-dif luorobenzoylmethyl, 2,5- dichlorobenzoylmethyl,
2 ,6-dichlorobenzoylmethyl, 3 , 4
,5-trifluorobenzoylmethyl, 3- (4- chlorobenzoyl)
propyl, 1- (2-bromobenzoyl) ethyl, 4- (3-
fluorobenzoyl) butyl, 5- (4-iodobenzoyl) pentyl, 6-
(4- chlorobenzoyl) hexyl, 1 , l-dimethyl-2- (3-
fluorobenzoyl) ethyl, 2-methyl-3- (4- chlorobenzoyl)
propyl, 2-methoxybenzoylmethyl, 2- (3- methoxybenzoyl)
ethyl, 2- (4-methoxybenzoyl) ethyl, 4-
methoxybenzoylmethyl, 1- (2-ethoxybenzoyl) ethyl, 3-
(3- ethoxybenzoyl) propyl, 4- (4-ethoxybenzoyl) butyl,
5- (4- isopropoxybenzoyl) pentyl, 6- (3-butoxybenzoyl)
hexyl, 1 , l-dimethyl-2- (4-pentyloxybenzoyl) ethyl,
2-methyl-3- (4-hexyloxybenzoyl) propyl, 3
,4-dimethoxybenzoylmethyl,3 ,4-diethoxybenzoylmethyl,
2 ,4-dimethoxybenzoylmethyl,
2,5-dimethoxybenzoylmethyl ,
2,6-dimethoxybenzoylmethyl , 3 , 4
,5-trimethoxybenzoylmethyl, 2-chloro-4-
methoxybenzoylmethyl, and 3-fluoro-5-
ethoxybenzoylmethyl groups. Examples of the
piperidinyl lower alkyl group which may have a lower
alkyl group as a substituent on the piperidine ring
include piperidinylalkyl groups which may have 1 to 3
linear or branched alkyl groups having 1 to 6 carbon
atoms as substituents on the piperidine ring and whose
alkyl moiety is a linear or branched alkyl group
having 1 to 6 carbon atoms such as [(1, 2 , 3 or
4-)piperidinyl]methyl, 2-[(l, 2 , 3 or 4-)
piperidinyl] ethyl, 1-[(1, 2 , 3 or 4-) piperidinyl]
ethyl, 3-[(l, 2 , 3 or 4-) piperidinyl] propyl, 4-[(l,
2 , 3 or 4-)piperidinyl]butyl, 5-[(l, 2 , 3 or
4-)piperidinyl]pentyl, 6-[(l, 2 , 3 or 4-)
piperidinyl] hexyl, 1 ,l-dimethyl-2- [(1, 2 , 3 or 4-)
piperidinyl] ethyl, 2-methyl-3- [(1, 2 , 3 or 4-)
piperidinyl] propyl, [1-methyl- (2, 3 or 4-)
piperidinyl] methyl, 2- [1-ethyl- (2, 3 or 4-)
piperidinyl] ethyl, 1- [4-propyl- (1, 2 or 3-)
piperidinyl] ethyl, 3- [3-isopropyl- (1, 2 , 4 , 5 or
6-) piperidinyl] propyl, 4- [2-butyl- (1, 3 , 4 , 5 or
6-)piperidinyl]butyl, 5- [1-isobutyl- (2, 3 or
4-)piperidinyl]pentyl, 6- [1-tert-butyl- (2, 3 or 4-)
piperidinyl] hexyl, 1 ,l-dimethyl-2- [4-pentyl- (1, 2
or3-) piperidinyl] ethyl, 2-methyl-3- [1-hexyl- (2, 3
or 4-) piperidinyl] propyl, [1, 2-dimethyl- (3, 4 , 5
or 6-) piperidinyl]methyl, and [1, 2 ,6-trimethyl- (3,
4 or 5-) piperidinyl] methyl groups. Examples of the
imidazolyl group which may have 1 to 3 phenyl groups
as substituents on the imidazole ring include
imidazolyl groups which may have 1 to 3 phenyl groups
as substituents on the imidazole ring such as (1, 2 ,
4 or 5-) imidazolyl, l-phenyl-(2, 4 or 5-) imidazolyl,
2-phenyl-(l, 4 or 5-) imidazolyl, 4- phenyl-(l, 2 or
5-) imidazolyl, 5-phenyl-(l, 2 or 4-) imidazolyl, 1
,2-diphenyl- (4 or 5-) imidazolyl, 2,4- diphenyl-(l or
5-) imidazolyl, 4 ,5-diphenyl- (1 or 2-) imidazolyl, 2
,5-diphenyl- (1 or 4-) imidazolyl, and 2
,4,5-triphenyl-l-imidazolyl groups. Examples of the
benzimidazolyl group which 



may have 1 to 3 lower alkyl groups as substituents on
the benzimidazole ring include benzimidazolyl group
which may have _1 to 3 linear or branched alkyl groups
having 1 to 6 carbon atoms as substituents on the
benzimidazole ring such as (1, 2 , 4 , 5 , 6 or 7-)
benzimidazolyl, l-methyl-(2, 4 , 5 , 6 or 7-)
benzimidazolyl, 2-ethyl-(l, 4 , 5 , 6 or 7-)
benzimidazolyl, 4-propyl-(l, 2 , 5 , 6 or 7-)
benzimidazolyl, 5-butyl-(l, 2 , 4 , 6 or 7-)
benzimidazolyl, 6-pentyl-(l, 2 , 4 , 5 or 7-)
benzimidazolyl, 7-hexyl-(l, 2 , 4 , 5 or 6-)
benzimidazolyl, l-ethyl-(2, 4 , 5 , 6 or7-)
benzimidazolyl] hexyl, l-butyl-(2, 4 , 5 , 6 or 7-)
benzimidazolyl, 1-isopropyl- (1 , 2 , 4 , 5 , 6 or 7-)
benzimidazolyl, 1 ,2-dimethyl- (4 , 5 , 6 or 7-)
benzimidazolyl, l-methyl-4-ethyl- (2, 5 , 6 or 7-)
benzimidazolyl, l-propyl-5-methyl- (2, 4 , 6 or 7-)
benzimidazolyl, and 1 ,2 ,5-trimethyl- (2, 4 , 5 , 6
or 7-) benzimidazolyl groups. Examples of the pyridyl
lower alkoxy group include pyridylalkoxy groups whose
alkyl moiety is a linear or branched alkyl group
having 1 to 6 carbon atoms such as (2, 3 or 4-)
pyridylmethoxy, 2- [(2, 3 or 4-) pyridyl] ethoxy,
l-[(2, 3 or 4-) pyridyl] ethoxy, 3- [(2, 3 or 4-)
pyridyl] propoxy, 4-[(2, 3 or 4-) pyridyl] butoxy,
l-l-dimethyl-2- [(2, 3 or 4-) pyridyl] ethoxy, 5- [(2,
3 or 4-) pyridyl] pentyloxy, 6- [(2, 3 or 4-) pyridyl]
hexyloxy, l-[(2, 3 or 4-) pyridyl] isopropoxy, and
2-methyl-3- [(2, 3 or 4-) pyridyl] propoxy groups.
Examples of the 1 ,2 ,3 ,4-tetrahydroquinolyl lower
alkyl group which may have an oxo group as a
substituent on the tetrahydroquinoline ring include 1
, 2 ,3 ,4-tetrahydroquinolylalkyl groups which may
have 1 or 2 oxo groups as substituents on the
tetrahydroquinoline ring and whose alkyl moiety is a
linear or branched alkyl group having 1 to 6 carbon
atoms such as (1, 2 , 3 , 4 , 5 , 6 , 7 or 8-)l,
2,3,4- tetrahydroquinolylmethyl, 2-[(l, 2 , 3 , 4 , 5
, 6 , 7 or 8-) 1,2, 3 ,4-tetrahydroquinolyl] ethyl,
1-[(1, 2 , 3 , 4 , 5 ,6 , 7 or 8-) 1,2,3,
4-tetrahydroquinolyl] ethyl, 3-[(l, 2 , 3 , 4 , 5 , 6
, 7 or 8-) 1 ,2 ,3 ,4-tetrahydroquinolyl] propyl,
4-[(I, 2 , 3 , 4 , 5 , 6 , 7 or 8-)l, 2,3,4-
tetrahydroquinolyl] butyl, 5-[(l, 2 , 3 , 4 , 5 , 6 ,
7 or 8-) 1,2, 3 ,4-tetrahydroquinolyl] pentyl, b-[(l,
2 , 3 , 4 , 5 , 6 , 7 or 8-) 1,2,
3,,4-tetrahydroquinolyl] hexyl, 1,1- dimethyl-2-[ (1,
2 , 3 , 4 , 5 , 6 , 7 or 8-) 1 ,2,3,4-
tetrahydroquinolyl] ethyl, 2-methyl-3- [(1 , 2 , 3 , 4
, 5 , 6 , 7 or 8-) 1 ,2 ,3 ,4-tetrahydroquinolyl]
propyl, [2-oxo- (1, 3 , 4 , 5 , 6 , 7 or 8-) 1 ,2,3,4-
tetrahydroquinolyl]methyl, [4-oxo-(l, 2 , 3 , 5 , 6 ,
7 or 8-) 1 ,2 ,3 ,4-tetrahydroquinolyl]methyl, [2,
4-dioxo- (1, 3 , 5 , 6 , 7 or 8-) 1,2, 3
,4-tetrahydroquinolyl] methyl, 2- [2- oxo-d, 3 , 4 , 5
, 6 , 7 or 8-)l, 2,3,4- tetrahydroquinolyl] ethyl,
3-[4-oxo-(l, 2 , 3 , 5 , 6 , 7 or 8-) 1,2, 3
,4-tetrahydroquinolyl] propyl, 4- [2, 4-dioxo- (1, 3 ,
5 , 6 , 7 or 8-) 1 ,2 ,3 ,4-tetrahydroquinolyl] butyl,
5- [2-oxo-(l, 3 , 4 , 5 , 6 , 7 or 8-)l, 2,3,4-
tetrahydroquinolyl] pentyl, and 6-[4-oxo-(l, 2 , 3 , 5
, 6 , 7 or 8-) 1 , 2 ,3 ,4-tetrahydroquinolyl] hexyl
groups. Examples of the 1 , 3 ,4-oxadiazolyl lower
alkyl group which may have an oxo group as a
substituent on the 1 , 3 ,4-oxadiazole ring include
1,3,4- oxadiazolylalkyl groups which may have an oxo
group as a substituent on the 1 , 3 ,4-oxadiazole ring
and whose alkyl moiety is a linear or branched alkyl
group having 1 to 6 carbon atoms such as (2 or 5-)
1,3,4- oxadiazolylmethyl, 2- [(2 or 5-) 1 , 3
,4-oxadiazolyl] ethyl,l-[(2 or
5-)l,3,4-oxadiazolyl]ethyl, 3-[(2 or 5-)l,3,4-
oxadiazolyl] propyl, 4-[(2 or 5-) 1,3,4- oxadiazolyl]
butyl, 5-[(2 or 5-) 1,3,4- oxadiazolyl]pentyl, 6- [(2
or 5-) 1,3,4- oxadiazolyl] hexyl, 1 , l-dimethyl-2-
[(2 or 5-) 1,3,4- oxadiazolyl] ethyl, 2-methyl-3- [(2
or 5-)l,3,4- ' oxadiazolyl] propyl, 2-oxo-[(3 or 5-)
1,3,4- oxadiazolyljmethyl, 5-oxo-[(2 or 3-) 1,3,4-
oxadiazolyl]methyl, 2-[2-oxo-(3 or 5-) (1,3,4-
oxadiazolyl) ]ethyl, l-[5-oxo-(2 or 3-)l,3,4-
oxadiazolyl] ethyl, 3-[(2 or 5-) 1,3,4- oxadiazolyl]
propyl, 4-[2-oxo(3 or 5-) 1,3,4- oxadiazolyl] butyl,
5-[5-oxo(2 or 3-) 1,3,4- oxadiazolyl] pentyl,
6-[2-oxo(3 or 5-) 1,3,4- oxadiazolyl] hexyl, 1
,l-dimethyl-2- [5-oxo (2 or 3-) 1,3,4- oxadiazolyl]
ethyl, and 2-methyl-3- [2-oxo (3 or 5-) 1,3,4-
oxadiazolyl] propyl groups. Examples of the thienyl
lower alkyl group include thienylalkyl groups whose
alkyl moiety is a linear or branched alkyl group
having 1 to 6 carbon atoms such as (2 or 3-)
thienylmethyl, 2- [(2 or 3-) thienyl] ethyl, l-[(2 or
3-) thienyl] ethyl, 3- [(2 or 3-) thienyl] propyl, 4-
[(2 or 3-) thienyl] butyl, 5- [(2 or
3-)thienyl]pentyl, 6-[(2 or 3-) thienyl] hexyl, 1,1-
dimethyl-2-[ (2 or 3-) thienyl] ethyl, and 2-methyl-3-
[(2 or 3-) thienyl] propyl groups. Examples of the
pyrimidinylcarbonyl group which may have an oxo group
as a substituent on thepyrimidine ring include
pyrimidinylcarbonyl groups which may have 1 to 3 oxo
groups as substituents on the pyrimidine ring such as
(2, 3 , 4 or 6-) pyrimidinylcarbonyl, 2 ,b-dioxo- (1,
3 , 4 or 5-) pyrimidinylcarbonyl, 2-oxo-(l, 3 , 4 , 5
or 6-) pyrimidinylcarbonyl, 6-oxo-(l, 2 , 3 , 4 or 5-)
pyrimidinylcarbonyl, 4-oxo-(l, 2 , 3 , 5 or 6-)
pyrimidinylcarbonyl, 2 ,4-dioxo- (1 , 3 , 4 or 6-)
pyrimidinylcarbonyl, and 2 ,4,6-trioxo- (1, 3 or 5-)
pyrimidinylcarbonyl groups. Examples of the lower
alkoxy lower alkoxy group include linear or branched
alkoxy groups having 1 to 6 carbon atoms which may
have a linear or branched alkoxy group having 1 to 6
carbon atoms as a substituent such as methoxymethoxy,
1-ethoxyethoxy, 2- methoxyethoxy, 2-propoxyethoxy,
3-isopropoxypropoxy, 4- butxybutoxy,
5-pentyloxypentyloxy, 6-hexyloxyhexyloxy, 1
,l-dimethyl-2-methoxyethoxy, 2-methyl-3-ethoxypropoxy,
and 3-methoxypropoxy groups. Examples of the lower
alkoxycarbonyl lower alkoxy group include
alkoxycarbonylalkoxy groups whose two alkoxy moieties
are linear or branched alkoxy groups having 1 to 6
carbon atoms such as methoxycarbonylmethoxy,
ethoxycarbonylmethoxy, 2- methoxycarbonylethoxy,
2-ethoxycarbonylethoxy, 1- ethoxycarbonylethoxy,
3-methoxycarbonylpropoxy, 3- ethoxycarbonylpropoxy,
4-ethoxycarbonylbutoxy, 5-
isopropoxycarbonylpentyloxy,
6-propoxycarbonylhexyloxy,1
,l-dimethyl-2-butoxycarbonylethoxy,
2-methyl-3-tertbutoxycarbonylpropoxy,
2-pentyloxycarbonylethoxy, and hexyloxycarbonylmethoxy
groups. Examples of the carboxy lower alkoxy group
include carboxyalkoxy groups whose alkoxy moiety is a
linear or branched alkoxy group having 1 to 6 carbon
atoms such as carboxymethoxy, 2-carboxyethoxy, 1-
carboxyethoxy, 3-carboxypropoxy, 4-carboxybutoxy, 5-
carboxypentyloxy, 6-carboxyhexyloxy, 1 , l-dimethyl-2-
carboxyethoxy, and 2-methyl-3-carboxypropoxy groups.
Examples of the phenoxy lower alkanoyl group include
phenoxyalkanoyl groups whose alkanoyl moiety is a
linear or branched alkanoyl group having 2 to 6 carbon
atoms such as 2-phenoxyacetyl, 3- phenoxypropionyl,
2-phenoxypropionyl, 4-phenoxybutyryl,
5-phenoxypentanoyl, 6-phenoxyhexanoyl, 2
,2-dimethyl-2- phenoxypropionyl, and
2-methyl-3-phenoxypropionyl groups . Examples of the
1,2,3,4- tetrahydroquinolylcarbonyl group which may
have an oxo group as a substituent on the
tetrahydroquinoline ring include 1 ,2 ,3
,4-tetrahydroquinolylcarbonyl groups which may have 1
or 2 oxo groups as substituents on the
tetrahydroquinoline ring such as [(1, 3 , 4 , 5 , 6 ,
7 or 8-) 1,2, 3 ,4-tetrahydroquinolyl] carbonyl,
[2-oxo-(l, 3 , 4 , 5 , 6 , 7 or 8-) 1 ,2 , 3
,4-tetrahydroquinolyl] carbonyl, [4-oxo-d, 2 , 3 , 5 ,
6 , 7 or 8-)l, 2,3,4- tetrahydroquinolyl] carbonyl,
and [2, 4-dioxo- (1, 3 , 5 ,6 , 7 or 8-) 1 ,2 , 3
,4-tetrahydroquinolyl] carbonyl groups. Examples of
the 1 ,2 , 3 ,4-tetrahydroquinolyl group which may
have an oxo group as a substituent on the
tetrahydroquinoline ring include 1,2,3,4-
tetrahydroquinolyl groups which ,may have 1 or 2 oxo
groups as substituents on the tetrahydroquinoline ring
such as (1, 2 , 3 , 4 , 5 , 6 , 7 or 8-)l, 2,3,4-
tetrahydroquinolyl, 2-oxo-(l, 3 , 4 , 5 , 6 , 7 or 8-)
1 , 2 ,3 ,4-tetrahydroquinolyl, 4-oxo-(l, 2 , 3 , 5 ,
6 , 7 or 8-) 1,2, 3 ,4-tetrahydroquinolyl, and 2
,4-dioxo- (1 , 3 , 5 , 6 , 7 or 8-) 1 ,2 ,3
,4-tetrahydroquinolyl groups. Examples of the amino
group which may have a lower alkoxycarbonyl group as a
substituent include amino groups which may have a
linear or branched alkoxycarbonyl group having 1 to 6
carbon atoms such as amino, methoxycarbonylamino,
ethoxycarbonylamino, propoxycarbonylamino, isopropoxy
carbonyl amino, butoxycarbonylamino,
tert-butoxycarbonylamino, pentyloxycarbonylaminoy and
hexyloxycarbonylamino groups. Examples of the benzoyl
group which may have 1 to 3 lower alkoxy groups as
substituents on the phenyl ring include benzoyl groups
which may have 1 to 3 linear or branched alkoxy groups
having 1 to 6 carbon atoms as substituents on the
phenyl ring such as benzoyl, 2-methoxybenzoyl,
3-methoxybenzoyl, 4- methoxybenzoyl, 2-ethoxybenzoyl,
3-ethoxybenzoyl, 4- ethoxybenzoyl,
4-isopropoxybenzoyl, 3-butoxybenzoyl,
4-pentyloxybenzoyl, 4-hexyloxybenzoyl, 3,4-
dimethoxybenzoyl, 3 ,4-diethoxybenzoyl, 2,4-
dimethoxybenzoyl, 2 ,5-dimethoxybenzoyl, 2,6-
dimethoxybenzoyl, and 3 ,4,5-trimethoxybenzoyl groups.
Examples of the lower alkyl group which have 1 or 2
phenyls which may have, on the phenyl ring, 1 to 3
substituents selected from the group consisting of a
lower alkoxycarbonyl group, a cyano group, a nitro
group, a phenyl group, a halogen atom, a lower alkyl
group which may have a halogen atom as a substituent,
a lower alkoxy group which may have a halogen atom as
a substituent, and a lower alkylthio group include, in
addition to the above described phenyl lower alkyl
groups, linear or branched alkyl groups which have 1
to 6 carbon atoms and 1 to 2 phenyls which may have,
on the phenyl ring, 1 to 3 substituents selected from
the group consisting of a linear or branched
alkoxycarbonyl group having 1 to 6 carbon atoms, a
cyano group, a nitro group, a phenyl group, a halogen
atom, a linear or branched alkyl group having 1 to 6
carbon atoms which may have 1 to 3 halogen atoms as
substituents, a linear or branched alkoxy group having
1 to 6 carbon atoms which may have 1 to 3 halogen
atoms as substituents, and a linear or branched
alkylthio group having 1 to 6 carbon atoms such as 1
,1-diphenylmethyl, 1 , 1-di (4-f luorophenyl) methyl,
1-phenyl-l- (4- methoxyphenyl) methyl, 3
,3-diphenylpropyl, 2,5- dif luorobenzyl, 2 ,4-dif
luorobenzyl, 3 ,4-dif luorobenzyl,3 ,5-dif
luorobenzyl, 2 , b-difluorobenzyl, 3- trif
luoromethylbenzyl, 2-trif luoromethylbenzyl, 4-
trifluoromethylbenzyl, 3 ,4-dimethoxybenzyl, 3,5-
dimethoxybenzyl, 2-chlorobenzyl, 3-chlorobenzyl, 4-
chlorobenzyl, 2-methylbenzyl, 3ritiethylbenzyl,
Amethylbenzyl, 3 ,4-dimethylbenzyl, 2
,3-dimethylbenzyl, 2-methoxybenzyl, 3-methoxybenzyl,
4-cyanobenzyl, 2- cyanobenzyl, 3-cyanobenzyl,
4-methoxybenzyl, 2,3- dichlorobenzyl, 2
,4-dichlorobenzyl, 2 ,5-dichlorobenzyl, 3 ,
4-dichlorobenzyl, 2 , b-dichlorobenzyl, 4-f
luorobenzyl, 3-f luorobenzyl, 2-f luorobenzyl,
4-nitrobenzyl, 3- nitrobenzyl, 2-nitrobenzyl, 3-trif
luoromethoxybenzyl, 4-trif luoromethoxybenzyl, 2-trif
luoromethoxybenzyl, 4- methoxycarbonylbenzyl,
3-methoxycarbonylbenzyl, 4-tertbutylbenzyl,
4-ethylbenzyl, 4-isopropylbenzyl, 4-
methoxy-3-chlorobenzyl, 2- (4-methoxyphenyl) ethyl,
2-(Afluorophenyl) ethyl, 2- (4-chlorophenyl) ethyl,
2-(3- methoxyphenyl) ethyl, 2 - (4-methylphenyl)
ethyl, Aphenylbenzyl, 3 ,3-diphenylpropyl, 3-methyl-4-
nitrobenzyl, 4- (4-methoxyphenyl) butyl, 2-(4-
methylphenyl) ethyl, 4-tert-butitocycarbonylbenzyl, 3-
chloro-6-methoxybenzyl, 4-nitro-3-methylbenzyl,
4-tertbutyrylbenzyl, 2- (2-ethoxycarbonylphenyl)
ethyl, l-(3- propoxycarbonylphenyl) ethyl, 3- (4-
pentyloxycarbonylphenyl) propyl, 4-(3-
hexyloxycarbonylphenyl) butyl, 5- (3, 4-
dimethoxycarbonylphenyl )pentyl , 6- (3 ,4 ,5-
diethoxycarbonylphenyl) hexyl, 1 , l-dimethyl-2-
(4-butoxycarbonylphenyl) ethyl, 2-methyl-3- (4-
methoxycarbonylphenyl) propyl, 2- (2-cyanophenyl)
ethyl, 1- (3-cyanophenyl) ethyl, 3- (4-cyanophenyl)
propyl, 4- (2- cyanophenyl) butyl, 5- (3-cyanophenyl)
pentyl, 6-(4- cyanophenyl) hexyl, 1 , l-dimethyl-2-
(2, 4- dicyanophenyl) ethyl, 2-methyl-3- (2, 4,6-
tricyanophenyl) propyl, 2- (2-nitrophenyl) ethyl,
l-(3- nitrophenyl) ethyl, 3- (4-nitrophenyl) propyl,
4- (2- nitrophenyl) butyl, 5- (3-nitrophenyl) pentyl,
6- (4- nitrophenyl) hexyl, 1 , l-dimethyl-2- (2, 4-
dinitrophenyl) ethyl, 2-methyl- 3- (2,4,6-
trinitrophenyl) propyl, 2- (2-phenylphenyl) ethyl,
l-(3- phenylphenyl) ethyl, 3- (4-phenylphenyl) propyl,
4-(2- phenylphenyl) butyl, 5- (3-phenylphenyl) pentyl,
6- (4- phenylphenyl) hexyl, 1 ,l-dimethyl-2- (2, 4-
diphenylphenyl) ethyl, 2-methyl-3- (2,4,6-
triphenylphenyl) propyl, 2- (2-f luorophenyl) ethyl,
l-(3- bromophenyl) ethyl, 3- (4-iodoruphenyl) propyl,
4-(2- bromophenyl) butyl, 5- (3-chlorophenyl) pentyl,
6-(4- bromoruphenyl) hexyl, 1 ,l-dimethyl-2- (2, 4-
dichlorophenyl) ethyl, 2-methyl-3- (2,4,6- trif
luorophenyl) propyl, 2- (2-ethylphenyl) ethyl, l-(3-
propylphenyl) ethyl, 3- (4-butylphenyl) propyl, 4-(2-
pentylphenyl) butyl, 5- (3-hexylphenyl) pentyl, 6-(4-
trifluoromethylphenyl) hexyl, 1 , l-dimethyl-2- (2, 4-
dimethylphenyl) ethyl, 2-methyl-3- [2,4,6- tri
(trifluoromethyl) phenyl] propyl, 2- (2- ethoxyphenyl)
ethyl, 1- (3-propoxyphenyl) ethyl, 3- (4-butoxyphenyl)
propyl, 4- (2-pentyloxyphenyl) butyl, 5- (3-
hexyloxyphenyl)pentyl, 6-(4- trifluoromethoxyphenyl)
hexyl, 1 , l-dimethyl-2- (2, 4- dimethoxyphenyl)
ethyl, 2-methyl-3- [2,4,6- tri (trifluoromethoxy)
phenyl] propyl, 2-methylthiobenzyl,
3-methylthiobenzyl, 4-methylthiobenzyl, 3,4-
dimethylthiobenzyl, 2 ,3-dimethylthiobenzyl, 2- (2- 



ethylthiophenyl) ethyl, 2- (4-methylthiophenyl) ethyl,
1- (3-propylthiophenyl) ethyl, 3- (4-butylthiophenyl)
propyl, 4-(2-pentylthiophenyl)butyl, 5- (3-
hexylthiophenyl) pentyl, 6- (4-methylthiophenyl)
hexyl, 1 , l-dimethyl-2- (2, 4-dimethylthiopheny)
ethyl, 2-methyl- 3- [2, 4 , 6-trimethylthiophenyl]
propyl, 2-methyl- 4- cyanobenzyl,
3-ethoxy-4-ethoxycarbonylbenzyl, 4-phenyl-
3-nitrobenzyl, 3-fluoro-4-methoxybenzyl, 4- trif
luoromethyl-3-cyanobenzyl, and 3-trif luoromethoxy-
3-f luorobenzyl groups. Examples of the phenyl group
which may have, on the phenyl ring, 1 to 3 groups
selected from the group consisting of a lower alkoxy
group which may have a halogen atom as a substituent
and a lower alkyl group which may have a halogen atom
as a substituent include phenyl groups which may have,
on the phenyl ring, 1 to 3 groups selected from the
group consisting of a linear or branched alkoxy group
having 1 to 6 carbon atoms which may have 1 to 3
halogen atoms as substituents and a linear or branched
alkyl group having 1 to 6 carbon atoms and which may
have 1 to 3 halogen atoms assubstituents such as
phenyl, 2-methylphenyl, 3- methylphenyl,
4-methylphenyl, 2-ethylphenyl, 3- ethylphenyl,
4-ethylphenyl, 4-isopropylphenyl, 3- butylphenyl,
4-pentylphenyl, 4-hexylphenyl, 3,4- dimethylphenyl, 3
,4-diethylphenyl, 2 ,4-dimethylphenyl, 2
,5-dimethylphenyl, 2 ,6-dimethylphenyl, 3,4,5-
trimethylphenyl, 2-methoxyphenyl, 3-methoxyphenyl,
Amethoxylphenyl, 2-ethoxyphenyl, 3-ethoxyphenyl,
Aethoxyphenyl, 4-isopropoxyphenyl, 3-butoxyphenyl,
Apentyloxyphenyl, 4-hexyloxyphenyl, 3
,4-dimethoxyphenyl, 3 ,4-diethoxyphenyl, 2
,4-dimethoxyphenyl, 2,5- dimethoxyphenyl, 2 ,
6-dimethoxyphenyl, 3,4,5- trimethoxyphenyl, 2-trif
luoromethoxyphenyl, 3- trif luoromethoxyphenyl, 4-trif
luoromethoxyphenyl, 2- (bromomethoxy) phenyl, 3-
(2-chloroethoxy) phenyl, 4-(2,3- dichloropropoxy)
phenyl, 4- (4-fluorobutoxy) phenyl, 3-(5-
chloropentyloxy) phenyl, 4- (5-bromohexyloxy) phenyl,
A- (5, 6-dibromohexyloxy) phenyl, 3 ,Adi
(trifluoromethoxy) phenyl, 3,4-di(4,4,4-
trichlorobutoxy) phenyl, 2 ,4-di (3-chloro-2-
methoxypropyl) phenyl, 2 ,5-di (3-chloropropoxy)
phenyl, 2 ,6-di (2,2,2-trifluoroethoxy)phenyl, 3,4,5-
tri (trif luoromethoxy) phenyl, 4- (2, 2 ,2-
trichloroethoxy) phenyl, 2-methyl-4- trif
luoromethoxyphenyl, 3-ethyl-4- trichloromethoxyphenyl,
2-methoxy-4- trif luoromethoxyphenyl, 3-ethoxy-4-
trichloromethoxyphenyl, 2-trif luoromethylphenyl,
3-trifluoromethylphenyl, 4-t-rifluoromethylphenyl, 2-
(bromomethyl) phenyl, 3- (2-chloroethyl) phenyl, 4-
(2, 3- dichloropropyl) phenyl, 4- (4-fluorobutyl)
phenyl, 3- (5- chloropentyl) phenyl, 4- (5-bromohexyl)
phenyl, 4- (5, 6- dibromohexyl) phenyl, 3 ,4-di
(trifluoromethyl) phenyl, 3 ,4-di (4,4,
4-trichlorobutyl) phenyl, 2 ,4-di (3-chloro-2-
methylpropyl) phenyl, 2 ,5-di (3-chloropropyl) phenyl,
2,6- di (2,2, 2-trifluoroethyl) phenyl, 3,4,5- tri
(trif luoromethyl) phenyl, 4- (2,2,2- trichloroethyl)
phenyl, 2-methyl-4- trif luoromethylphenyl, and
3-ethyl-4- trichloromethylphenyl groups. Examples of
the pyrrolidinyl lower alkyl group which may have, on
the pyrrolidine ring, 1 to 3 lower alkyl groups which
may have a hydroxyl group as a substituent include
pyrrolidinylalkyl groups which may have, on the
pyrrolidine ring, 1 to 3 linear or branched alkyl
groups having 1 to 6 carbon atoms which may have 1 to
3 hydroxyl groups as substituents and whose alkyl
moiety is a linear or branched alkyl group having 1 to
6 carbon atoms such as [(1, 2 or
3-)pyrrolidinyl]methyl, 2-[(l, 2 or 3-) pyrrolidinyl]
ethyl, 1-[(1, 2 or 3-) pyrrolidinyl] ethyl, 3-[(l, 2
or 3-)pyrrolidinyl]propyl, 4-[(l, 2 or 3-)
pyrrolidinyl] butyl, 5-[(l, 2 or 3-) pyrrolidinyl]
pentyl, 6-[(l, 2 or 3-) pyrrolidinyl] hexyl, 1
,l-dimethyl-2- [(1, 2 or3-)pyrrolidinyl]ethyl,
2-methyl-3- [(1, 2 or 3-) pyrrolidinyl] propyl,
[1-methyl- (2 or 3-) pyrrolidinyl] methyl, 2-
[2-ethyl- (1, 3 , 4 or 5-) pyrrolidinyl] ethyl, 1-
[3-propyl- (1, 2 , 4 or 5-) pyrrolidinyl] ethyl, 3-
[1-butyl- (2 or 3-) pyrrolidinyl] propyl, 4-
[2-pentyl- (1 , 3 , 4 or 5-) pyrrolidinyl] butyl, 5-
[3-hexyl- (1 , 2 , 4 or 5-) pyrrolidinyl] pentyl, 6-
[1, 2-dimethyl- (3, 4 or 5-) pyrrolidinyl] hexyl, 1
,l-dimethyl-2- [1 ,2 ,3-trimethyl- (4 or
5-)pyrrolidinyl] ethyl, 2-methyl-3- [l-ethyl-2-
methyl-(3, 4 or 5-) pyrrolidinyl] propyl, [l-(2-
hydroxyethyl) - (2 or 3-) pyrrolidinyl]methyl, [2-
hydroxymethyl- (1, 3 , 4 or 5-) pyrrolidinyl] methyl,
2- [2- hydroxymethyl- (1, 3 , 4 or 5-) pyrrolidinyl]
ethyl, l-[3- (3-hydroxypropyl) - (1 , 2 , 4 or 5-)
pyrrolidinyl] ethyl, 3- [1- (4-hydroxybutyl) - (2 or
3-) pyrrolidinyl] propyl, 4- [2- (5-hydroxypentyl) -
(1, 3 , 4 or 5-) pyrrolidinyl] butyl, 5- [3-
(6-hydroxyhexyl) - (1, 2 , 4 or 5-) pyrrolidinyl]
pentyl, 6- [1, 2-dihydroxymethyl- (3, 4 or 5-)
pyrrolidinyl] hexyl, 1 , l-dimethyl-2- [1,2,
3-trihydroxymethyl- (4 or 5-) pyrrolidinyl] ethyl,
2-methyl-3- [2- (1, 2- hydroxyethyl) - (1 , 3 , 4 or
5-) pyrrolidinyl] propyl, and [2- (2,
3,4-trihydroxybutyl) - (1, 3 , 4 or 5-) pyrrolidinyl]
methyl groups. Examples of the amino substituted lower
alkyl group which may have a substituent selected from
the group consisting of a phenyl group and a lower
alkyl group include linear or branched alkyl groups
having 1to 6 carbon atoms substituted with an amino
group which may have 1 or 2 substituents selected from
the group consisting of a phenyl group and a linear or
branched alkyl group having 1 to 6 carbon atoms such
as aminomethyl, 2-aminomethyl, 1-aminoethyl, 3-
aminopropyl, 4-aminqbutyl, 5-aminopentyl,
6-aminohexyl, 1 ,l-dimethyl-2-aminoethyl, N
,N-diethyl-2-aminoethyl, 2- methyl-3-aminopropyl,
methylaminomethyl, 1- ethylaminoethyl,
2-propylaminoethyl, 3- isopropylaminopropyl,
4-butylaminobutyl, 5- pentylaminopentyl,
6-hexylaminohexyl, dimethylaminomethyl,
2-diisopropylaminoethyl, (N-ethyl- N-propylamino)
methyl, 2- (N-methyl-N-hexylamino) ethyl,
phenylaminomethyl, 1-phenylaminoethyl, 2-
phenylaminoethyl, 3-phenylaminopropyl, 4-
phenylaminobutyl, 5-phenylaminopentyl, 6-
phenylaminohexyl, N-methyl-N-phenylaminomethyl, 2-
(Nethyl- N-phenylamino) ethyl, (N-ethyl-Nphenylamino)
methyl, and 2- (N-methyl-N-phenylamino) ethyl groups.
Examples of the tetrahydrofuryl lower alkyl group
which may have a hydroxyl group as a substituent on
the lower alkyl group include tetrahydrof urylalkyl
groups which may have a hydroxyl group as a
substituent on the lower alkyl group and whose alkyl
moiety is a linear or branched alkyl group having 1 to
6 carbon atoms such as [(2 or 3-) tetrahydrofuryl]
methyl, 2- [(2 or 3-) tetrahydrofuryl] ethyl, l-[(2
or3-) tetrahydrofuryl] ethyl, 3- [(2 or 3-)
tetrahydrofuryl] propyl, 4-[(2 or 3-) tetrahydrofuryl]
butyl, 5- [(2 or 3-) tetrahydrofuryl] pentyl, 6- [(2
or 3-) tetrahydrofuryl] hexyl, 1 , l-dimethyl-2- [(2
or 3-) tetrahydrofuryl] ethyl, 2-methyl-3- [(2 or 3-)
tetrahydrofuryl] propyl, 1-hydroxy-l- [(2 or 3-)
tetrahydrofuryl] methyl, 2-hydroxy-2- [(2 or 3-)
tetrahydrofuryl] ethyl, 2-hydroxy-l- [(2 or 3-)
tetrahydrofuryl] ethyl, 3-hydroxy-3- [(2 or 3-)
tetrahydrotetrahydrof uryl] propyl, 4-hydroxy-4- [(2
or 3-) tetrahydrofuryl] butyl, 5-hydroxy-5- [(2 or 3-)
tetrahydrofuryl] pentyl, 6-hydroxy-6- [(2 or 3-)
tetrahydrofuryl] hexyl, 2-hydroxy-l, l-dimethyl-2- [(2
or 3-) tetrahydrofuryl] ethyl, and
3-hydroxy-2-methyl-3- [(2 or 3-) tetrahydrofuryl]
propyl groups. Examples of the phenoxy lower alkyl
group which may have, on the phenyl ring, 1 to 3
substituents selected from the group consisting of a
lower alkyl group and a nitro group include, in
addition to the above described phenoxy lower alkyl
groups, phenoxyalkyl groups which may have, on the
phenyl ring, 1 to 3 substituents selected from the
group consisting of a linear or branched alkyl group
having 1 to 6 carbon atoms and a nitro group and whose
alkyl moiety is a linear or branched alkyl group
having 1 to 6 carbon atoms such as
2-methylphenoxymethyl, 3- methylphenoxymethyl,
4-methylphenoxymethyl, 3,4-dimethylphenoxymethyl, 2
,3-dimethylphenoxymethyl, 3 , 4
,5-trimethylphenoxymethyl, 2- (2-ethylphenoxy) ethyl,
2- (3-methylphenoxy) ethyl, 2- (4-methylphenoxy)
ethyl, 1- (3-propylphenoxy) ethyl, 3- (4-butylphenoxy)
propyl, 4- (2- pentylphenoxy) butyl, 5-
(3-hexylphenoxy) pentyl, 6-(4- methylphenoxy) hexyl,,
1 , l-dimethyl-2- (2, 4- dimethylphenoxy) ethyl,
2-methyl-3- (2,4,6- trimethylphenoxy) propyl, 2-
(4-nitro-3- methylphenoxy) ethyl,
4-nitrophenoxymethyl, 3- nitrophenoxymethyl, 2-nitro
rhenoxymethyl, 2- (2- nitrophenoxy) ethyl, 2-
(4-nitrophenoxy) ethyl, l-(3- nitrophenoxy) ethyl, 3-
(4-nitrophenoxy) propyl, 4- (2- nitrophenoxy) butyl,
5- (3-nitrophenoxy) pentyl, 6- (4- nitrophenoxy)
hexyl, 1 , l-dimethyl-2- (2, 4- dinitrophenoxy) ethyl,
and 2-methyl-3- (2, 4 , 6- trinitrophenoxy) propyl
groups. Examples of the phenyl lower alkanoyl group
include phenylalkanoyl groups whose alkanoyl moiety is
a linear or branched alkanoyl group having 2 to 6
carbon atoms such as 2-phenylacetyl,
3-phenylpropionyl, 2-phenylpropionyl, 4-phenylbutyryl,
5-phenylpentanoyl, 6-phenylhexanoyl, 2
,2-dimethyl-3-phenylpropionyl, and
2-methyl-3-phenylpropionyl groups . Examples of the
phenyl group which may have, on the phenyl ring, 1 to
3 substituents selected from the group consisting of a
halogen atom and a lower alkyl group which may have a
halogen atom include phenyl groups which may have, on
the phenyl ring, 1 to3 substituents selected from the
group consisting of a halogen atom and a linear or
branched alkyl group having 1 to 6 carbon atoms which
may have 1 to 3 halogen atoms such as phenyl, 3 ,4-dif
luorophenyl, 2- fluorophenyl, 3-bromophenyl,
4-iodophenyl, 4- methylphenyl, 2-methylphenyl,
3-methylphenyl, 2- ethylphenyl, 3-ethylphenyl,
4-ethylphenyl, 4- isopropylphenyl, 3-butylphenyl,
4-pentylphenyl, 4- hexylphenyl, 3 ,4-dimethylphenyl, 3
,4-diethylphenyl, 2 ,4-dimethylphenyl, 2
,5-dimethylphenyl, 2,6- dimethylphenyl, 3
,4,5-trimethylphenyl, 2- trif luoromethylphenyl,
3-trifluoromethylphenyl, 4- trif luoromethylphenyl, 2-
(bromomethyl) phenyl, 3- (2- chloroethyl) phenyl, 4-
(2, 3-dichloropropyl) phenyl, 4- (4- fluorobutyl)
phenyl, 3- (5-chloropentyl) phenyl, 4- (5- bromohexyl)
phenyl, 4- (5, b-dibromohexyl) phenyl, 3,4- di
(trifluoromethyl) phenyl, 3 ,4-di (4,4,4-
trichlorobutyl) phenyl, 2 ,4-di (3-chloro-2-
methylpropyl) phenyl, 2 ,5-di (3-chloropropyl) phenyl,
2,6- di (2,2,2-trifluoroethyl)phenyl, 3,4,5- tri
(trifluoromethyl) phenyl, 4- (2,2,2- trichloroethyl)
phenyl, 2-methyl-4- trif luoromethylphenyl,
3-ethyl-4-trichloromethylphenyl, 2-chloro-4-trif
luoromethylphenyl, 3-ethyl- 4- fluorophenyl,
3-fluoro-4-trichloromethylphenyl, 2- methyl-3-trif
luoromethyl-4-trif luoromethylphenyl, 3- fluorophenyl,
4-fluorophenyl, 2-bromophenyl, 4- bromophenyl,
2-iodophenyl, 3-iodophenyl, 2,3-dibromophenyl, 2
,4-diiodophenyl, 2 ,5-dif luorophenyl, 2
,6-dichlorophenyl, 2 , 4 , 6-trichlorophenyl, 2,4- dif
luorophenyl, 3 ,5-dif luorophenyl, 2 ,6-dif
luorophenyl, 2-chlorophenyl, 3-chlorophenyl,
4-chlorophenyl, 2,3- dichlorophenyl, 2
,4-dichlorophenyl, 2 ,5-dichlorophenyl, 3
,4-dichlorophenyl, 2 , 6-dichlorophenyl, 3,5-
dichlorophenyl, 2 ,4 , b-trif luorophenyl, and 2,4-
dif luorophenyl groups. Examples of the 5- to 7-
membered saturated heterocyclic group formed by
mutually binding R20 and R21, R22 and R23, R26 and
R27, R29 and R30 or R32 and R33 together with the
nitrogen atoms bound to them, through or not through a
nitrogen atom, an oxygen atom or a sulfur atom,
include pyrrolidinyl, piperidinyl, piperazinyl,
morpholino, thiomorpholino, and homopiperazinyl
groups. Examples of the phenoxy lower alkyl group
which may have, on the phenyl ring, a lower alkyl
group as a substituent include, in addition to the
above described phenoxy lower alkyl groups,
phenoxyalkyl groups which may have, on the phenyl
ring, 1 to 3 linear or branched alkyl groups having 1
to 6 carbon atoms as substituents and whose alkyl
moiety is a linear or branched alkyl group having 1 to
6 carbon atoms such as 2-methylphenoxymethyl, 3-
methylphenoxymethyl, 4-methylphenoxymethyl, 3,4-
dimethylphenoxymethyl , 2,3-dimethylphenoxymethyl , 3
, 4 ,5-trimethylphenoxymethyl, 2- (2-ethylphenoxy)
ethyl,2- (4-methylphenoxy) ethyl, 1- (3-propylphenoxy)
ethyl, 3- (4-butylphenoxy) propyl, 4-
(2-pentylphenoxy) butyl, 5-(3- hexylphenoxy)pentyl, 6-
(4-methylphenoxy) hexyl, 1,1- dimethyl-2- (2,
4-dimethylphenoxy) ethyl, and 2-methyl-3- (2, 4
,6-trimethylphenoxy) propyl groups. A compound
represented by the general formula (1) or a salt
thereof is more preferred, wherein X1 represents a
nitrogen atom or a group -CH=, R1 represents a group
-Z-R 6, Z represents a group -N (R 8)-B-, a group
-B-N(R 8)-, a group -B0-O- or a group -N (R 9a )-CO-N-
(R 9b )- , R8 represents a hydrogen atom, a lower
alkyl group that may have a lower alkoxy group as a
substituent, a lower alkanoyl group, a lower alkylsulf
onyl group or a phenyl lower alkyl group, B represents
a group -CO- or a lower alkylene group, B0 represents
a lower alkylene group, R9a represents a hydrogen atom
or a lower alkyl group, R9b represents a hydrogen atom
or a lower alkyl group, R6 represents a group [Formula
43-2] R7 represents a halogen atom or a lower alkyl
group that may have a halogen atom as a substituent, m
represents an integer of 1 or 2 (when m represents 2 ,
two R7S may be identical or different) andR2
represents a hydrogen atom, a halogen atom, or a 



lower alkyl group, Y represents a group -O-, or a
group -N(R 5)-, R5 represents a hydrogen atom, or a
lower alkyl group, A represents a group [Formula 43-3]
p represents 1 or 2 , R3 represents a hydrogen atom, a
lower alkoxy group, a halogen atom, or a lower alkyl
group that may have a halogen atom as a substituent,
R4 represents a group - (T) i~N (R 14 )R15, T
represents a group -N (R 17 )-B3-CO-, a group -B4-CO-,
or a group -CO-, R17 represents a hydrogen atom, or a
lower alkyl group, B3 represents a lower alkylene
group, B4 represents a lower alkenylene group or a
lower alkylene group that may have a hydroxyl group as
a substituent, 1 represents 0 or 1 , R14 represents a
hydrogen atom or an alkyl group that may have a
hydroxyl group as a substituent, R15 represents (36a)
a piperazinyl-substituted oxalyl group that may have 1
to 3 groups selected from the group consisting of a
phenyl lower alkyl group (that may have 1 to 3 groups
selected from the groupconsisting of a lower
alkylenedioxy group and a lower alkoxy group as a
substituent (s) on the phenyl ring) and a pyridyl
lower alkyl group as a substituent (s) on the
piperazine ring, R14 and R15, together with the
nitrogen atom to which they bind, form a heterocyclic
group which is piperidinyl or piperazinyl group,
wherein the heterocyclic ring may be substituted by a
group selected from the group consisting of (28) a
phenyl-substituted lower alkyl group that may be
substituted by a group, on the phenyl ring, selected
from the group consisting of a lower alkanoyl group,
an amino group that may have a lower alkanoyl group as
a substituent, a lower alkoxycarbonyl group, a cyano
group, a nitro group, a phenyl group, a halogen atom,
a lower alkyl group that may have a halogen atom as a
substituent, a lower alkoxy group that may have a
halogen atom as a substituent, a phenyl lower alkoxy
group, a hydroxyl group, and a lower alkylenedioxy
group (49) a group - (Bi2CO) t-N (R20 )R21, or (84) a
group - (0-Bi5)s-CO-N (R 26)R27 , B i2 represents a
lower alkylene group, t represents 0 or 1 , R20 and
R21, together with the nitrogen atom to which they
bind, form a saturated heterocyclic group which is
piperidinyl or piperazinyl group that, on the
heterocyclic ring, may be substituted by a phenyl
lower alkyl group that may have a lower alkylenedioxy
groupas a substituent on the phenyl ring, Bis
represents a lower alkylene group, s represents 0 or 1
, R26 and R27 may be identical or different and each
represent a hydrogen atom, a lower alkyl group, a
phenyl lower alkyl group, or an imidazolyl lower alkyl
group, and R26 and R27 , together with the nitrogen
atom to which they bind, may bind to each other,
directly or via a nitrogen atom, oxygen atom, or
sulfur atom to form a 5- to 7-membered saturated
heterocyclic ring, (wherein the heterocyclic ring may
be substituted by 1 to 3 phenyl lower alkyl groups
that may have a lower alkylenedioxy group on the
phenyl ring) . For example, a compound represented by
the general formula (1) or a salt thereof is further
more preferred, wherein X1 represents a nitrogen atom,
R1 represents a group -Z-R 6, Z represents a group -N
(R 8)-B-, R8 represents a hydrogen atom, or a lower
alkyl group that may have a lower alkoxy group as a
substituent, B represents a group -CO-, R6 represents
a group[Formula 43-4] R7 represents a halogen atom or
a lower alkyl group that may have a halogen atom as a
substituent, m represents an integer of 1 or 2 (when m
represents 2 , two R7S may be identical or different)
and R2 represents a hydrogen atom, Y represents a
group -O-, or a group -N(R 5)-, R5 represents a
hydrogen atom, or a lower alkyl group, A represents a
group [Formula 43-5] p represents 1 or 2 , R3
represents a hydrogen atom, a lower alkoxy group, a
halogen atom, or a lower alkyl group that may have a
halogen atom as a substituent, R4 represents a group -
(T) -N (R 14 )R15 , T represents a group -N (R 17
)-B3-CO-, a group -B4-CO-, or a group -CO-, R17
represents a hydrogen atom, or a lower alkyl group, B
represents a lower alkylene group, B4 represents a
lower alkylene group that may have a hydroxyl group as
a substituent, 1 represents 0 or 1 ,R14 and R15,
together with the nitrogen atom to which they bind,
form a heterocyclic group which is piperidinyl or
piperazinyl group that, on the heterocyclic ring, may
be substututed by (28) a phenylsubstituted lower alkyl
group that may be substituted by a lower alkylenedioxy
group on the phenyl ring. Another more preferred
example is a compound represented by the general
formula (1) or a salt thereof, wherein X1 represents a
nitrogen atom, R1 represents a group -Z-R 6, Z
represents a group -N (R 8)-B-, R8 represents a
hydrogen atom, or a lower alkyl group that may have a
lower alkoxy group as a substituent, B represents a
group -CO-, R6 represents a group [Formula 43-6] R7
represents a halogen atom or a lower alkyl group that
may have a halogen atom as a substituent, m represents
an integer of 1 or 2 (when m represents 2 , two R7S
may be identical or different) and R2 represents a
hydrogen atom, Y represents a group -0-, or a group
-N(R 5)-, R5 represents a hydrogen atom, or a lower
alkyl group, A represents a group[Formula 43-7] p
represents 1 or 2 , R3 represents a hydrogen atom, a
lower alkoxy group, a halogen atom, or a lower alkyl
group that may have a halogen atom as a substituent,
R4 represents a group - (T) -N (R 14 )R15 , R17
represents a hydrogen atom, or a lower alkyl group, B3
represents a lower alkylene group, B4 represents a
lower alkylene group that may have a hydroxyl group as
a substituent, 1 represents 0 , R14 and R15, together
with the nitrogen atom to which they bind, form a
heterocyclic group which is piperidinyl or piperazinyl
group wherein, on the heterocyclic ring, one
substituent may be present which is selected from the
group consisting of (49) a group - (Bi2CO) t-N (R20
)R21, and (84) a group - (0-Bi5)s-CO-N (R26)R27 , B i2
represents a lower alkylene group, t represents 0 or 1
, R20 and R21, together with the nitrogen atom to
which they bind, form a saturated heterocyclic group
which is piperazine or piperidine wherein, on the
heterocyclic ring, one substituent may be present
which is a phenyl lower alkyl group that mayhave a
lower alkylenedioxy group as a substituent on the
phenyl ring, Bis represents a lower alkylene group, s
represents 0 or 1 , R26 and R27 , together with the
nitrogen atom to which they bind, bind to each other,
directly or via an oxygen atom or nitrogen atom to
form a 6-membered saturated heterocyclic ring,
(wherein the heterocyclic ring may be substituted by 1
to 3 phenyl lower alkyl groups that may have a lower
alkylenedioxy group as a substituent on the phenyl
ring) . Methods for producing compounds according to
the present invention will be described below. A
compound according to the present invention
represented by the general formula (1), in which
various groups may be used as Y , is produced, for
example, in accordance with reaction formulas 1 to 4
below. [Reaction formula 1] [Formula 44 ] (2) (Ia)
wherein, R1, R2, X and A are the same as described
above, Y represents a group -0-, a group -S- or a
group -NH-, and X2 represents a halogen atom.The
reaction between the compound (2) and the compound (3)
is generally carried out in the presence or absence of
an appropriate solvent and in the presence or absence
of a basic compound. Examples of the inert .solvent to
be used include aromatic hydrocarbons such as benzene,
toluene, and xylene, ethers such as diethyl ether,
tetrahydrofuran, dioxane, monoglyme, and diglyme,
halogenated hydrocarbons such as dichloromethane,
dichloroethane, chloroform, and carbon tetrachloride,
lower alcohols such as methanol, ethanol, isopropanol,
butanol, tert-butanol, and ethylene glycol, fatty
acids such as acetic acid, esters such as ethyl
acetate and methyl acetate, ketones such as acetone
and methyl ethyl ketone, acetonitrile, pyridine,
dimethylsulf oxide, N ,N-dimethylformamide,
Nmethylpyrrolidone, and hexamethylphosphoric acid
triamide, and a mixture thereof. Examples of the basic
compound include carbonates such as sodium carbonate,
potassium carbonate, sodium bicarbonate, potassium
bicarbonate, and cesium carbonate, metal hydroxides
such as sodium hydroxide, potassium hydroxide, and
calcium hydroxide, sodium hydride, potassium hydride,
potassium, sodium, sodium amide, metal alcoholates
such as sodium methylate, sodium ethylate, and sodium
n-butoxide, and organic bases such as pyridine,
imidazole, Nethyldiisopropyl amine,
dimethylaminopyridine,triethylamine, trimethylamine,
dimethylaniline, Nmethylmorpholine, 1 ,5-diazabicyclo
[4.3.0] nonene-5 (DBN), 1 , 8-diazabicyclo[5.
4.0]undecene-7 (DBU), and 1 , 4-diazabicyclo[2.2 .2]
octane (DABCO), and a mixture thereof. When the
reaction is carried out in the presence of a basic
compound, the basic compound is used typically in an
equimolar amount to that of the compound (2) and
preferably 1 to 10 times that of the compound (2) on a
molar basis. The compound (3) is used typically in at
least equimolar amount to that of the compound (2) and
preferably 1 to 10 times that of the compound (2) on a
molar basis. The reaction is carried out typically at
-30 to 200C, and preferably at about -30 to 150C, and
generally completed in about 5 minutes to 80 hours. To
this reaction system, an alkali metal halide such as
sodium iodide or potassium iodide may be added, and a
phase-transfer catalyst may be added. Examples of the
phase-transfer catalyst include quaternary ammonium
salts substituted with a group selected from the group
consisting of a linear or branched alkyl group having
1 to 18 carbon atoms, a phenyl alkyl group whose alkyl
moiety is a linear or branched alkyl group having 1 to
6 carbon atoms and a phenyl group, such as
tetrabutylammonium chloride, tetrabutylammonium
bromide, tetrabutylammoniumfluoride,
tetrabutylammonium iodide, tetrabutylammonium
hydroxide, tetrabutyla punonium hydrogensulf ite,
tributylmethylammonium chloride,
tributylbenzylammonium chloride, tetrapentylamraonium
chloride, tetrapentylammonium bromide,
tetrahexylammonium chloride,
benzyldimethyloctylammonium chloride,
methyltrihexylammonium chloride, ben zyldimethyl
octadecanyl ammonium chloride, methyltridecanyl
ammonium chloride, benzyltripropylammonium chloride,
benzyltriethylammonium chloride,
phenyltriethylammonium chloride, tetraethylammonium
chloride, tetramethylammonium chloride; phosphonium
salts substituted with a linear or branched alkyl
group having 1 to 18 carbon atoms such as
tetrabutylphosphonium chloride; and pyridinium salts
substituted with a linear or branched alkyl group
having 1 to 18 carbon atoms such as 1-
dodecanylpyridinium chloride. These phase-transfer
catalysts are used singly or in a combination of two
types or more. Typically the phase-transfer catalyst
is used in an equimolar amount of 0.1 to 1 times that
of the compound (2) and preferably 0.1 to 0.5 times
that of the compound (2) on a molar basis. A compound
(Ia) wherein Y i represents a group -NH-, may be
produced also by reacting a compound (2) with a
compound (3) in the presence of an acid in placeof a
basic compound. Examples of the acid used herein
include mineral acids such as hydrochloric acid,
sulfuric acid, and hydrobromic acid, and organic acids
such as acetic acid, trif luoroacetic acid, and
ptoluenesulf onic- acid. These acids are used singly
or in a mixture of two types or more. A compound (1)
wherein Y represents a group - N(R 5)- group, and R5
represents a group other than a hydrogen atom, may be
produced from a compound (1) wherein Y represents a
group -NH- in accordance with reaction formula 2 .
[Reaction formula 2 ] [Formula 45] (Ie) (Id) wherein
R1, R2, X1 A and X2 are the same as described above,
R5a represents a lower alkyl group, phenyl lower 



alkyl group or cycloalkyl group, R5b represents a
hydrogen atom, lower alkyl group, phenyl group
orphenyl lower alkyl group, 'R 5c represents a lower
alkanoyl group or benzoyl group, RB represents a
hydrogen atom or lower alkyl group, and R5b and RB may
bind to each other together with carbon atoms bound to
these groups to- form a cycloalkyl ring, provided that
the carbon number of the alkyl moiety in the group -
CHRBR5b of the compound (Id) is 1 to 6 . The reaction
of the compound (Ib) and the compound (4) is carried
out under the same conditions as in the reaction of
the compound (2) and the compound (3) shown in
reaction formula 1 above. The reaction of the compound
(Ib) and the compound (5) is carried out, for example,
in the presence of a reducing agent and in the
presence or absence of an appropriate solvent.
Hereinafter, this method is called "method A".
Examples of the solvent used herein include water,
lower alcohols such as, methanol, ethanol,
isopropanol, butanol, tert-butanol, and ethylene
glycol, acetonitrile, fatty acids such as formic acid,
and acetic acid, ethers such as diethyl ether,
tetrahydrof uran, dioxane, monoglyme, and diglyme,
aromatic hydrocarbons such as benzene, toluene, and
xylene, and halogenated hydrocarbons such as
dichloromethane, dichloroethane, chloroform, and
carbon tetrachloride, and a mixture thereof. Examples
of the reducing agent include fatty acids and alkali
metal salts thereof such as formicacid, sodium
formate, and -sodium acetate, hydride reducing agents
such as sodium borohydride, sodium cyanoborohydride,
sodium triacetyloxyborohydride, and aluminum lithium
hydride, or a mixture of these hydride reducing
agents, and catalytic hydrogen reducing agents such as
palladium black, palladium-carbon, platinum oxide,
platinum black, and Raney nickel. In using a fatty
acid or an alkali metal salt thereof such as formic
acid, sodium formate, or sodium acetate as a reducing
agent, the appropriate reaction temperature is
typically from room temperature to about 200C, and
preferably about 50 to about 150C. The reaction is
completed generally in about 10 minutes to 10 hours.
It is preferable to use a fatty acid or an alkali
metal salt thereof in a large excess amount with
respect to the compound (Ib) . In using a hydride
reducing agent, the appropriate reaction temperature
is typically -80 to 100C, and preferably 80 to 70C.
The reaction is completed generally in about 30
minutes to 60 hours. The hydride reducing agent is
used typically in an equimolar amount 1 to 20 times
that of the compound (Ib), and preferably 1 to 6 times
that of the compound (Ib) on a molar basis. Especially
in using aluminum lithium hydride as a hydride
reducing agent, it is preferable to employ an ether
such as diethyl ether, tetrahydrof uran, dioxane,
monoglyme, or diglyme, or an aromatic hydrocarbon such
as benzene, toluene, orxylene, as a solvent. To .the
reaction system, an amine such as trimethylamine,
triethylamine, and Nethyldiisopropylamine, or
molecular sieves such as Molecular Sieves 3A (MS-3A)
or Molecular Sieves 4A (MS- 4A) may be added. In using
a catalytic hydrogen reducing agent, the reaction is
preferably carried out in a hydrogen atmosphere
typically at a normal pressure to about 20 atm, and
preferably at a normal pressure to about 10 atm, or in
the presence of a hydrogen donor such as formic acid,
ammonium formate, cyclohexene, or hydrazine hydrate,
at a temperature of typically -30 to 100C, and
preferably 0 to 60C. The reaction is generally
completed in about 1 to 12 hours. The catalytic
hydrogen reducing agent is used typically in an amount
of about 0.1% to 40% by weight, and preferably about 1
to 20% by weight based on the compound (Ib) . In the
reaction of the compound (Ib) and the compound (5),
the compound (5) is used typically in at least an
equimolar amount to that of the compound (Ib), and
preferably in an equal amount to a large excess amount
on a molar basis. The reaction is carried out using a
compound (5), whose RB and R5b (bound to a carbon
atom) are mutually bound to form a cycloalkyl ring
together with the carbon atom in the presence of a
hydride reducing agent, as a starting material. In
this case, in placeof the compound (5),
cycloalkyloxytrialkylsilane such as
[(1-ethoxycyclopropyl) oxy] trimethylsilane may be
used as the starting material to produce the above
described compound (5) in the reaction system. The
compound (Id) may, be also produced by reacting the
compound (Ib) with the compound (5) under the same
conditions as in the reaction between the compound
(If) with hydroxylamine of the later described
reaction formula 3 , and then reducing the resulting
compound represented by the general formula: [Formula
46 ] (R5b) wherein R1, R2, X1, RB and R5b are the same
as described above. The same reaction conditions as in
the method A may be applied to this reducing reaction.
The reaction of the compound (Ib) and the compound (6)
is carried out by a method for reacting the compound
(Ib) with the carboxylic acid of the compound (6) in
accordance with a general reaction for producing an
amide bond. This reaction may be performed by any
known reaction for producing an amide bond. Specific
examples of the method include: (a) a mixed acid
anhydride method, specifically, a method of reacting
an alkylhalocarboxylic acid with thecarboxylic acid
(6) to prepare a mixed acid anhydride, and then
reacting the amine (Ib) with the mixed acid anhydride;
(b) an active ester method, specifically, a method of
preparing, from the carboxylic acid (6), an active
ester such as a phenyl ester, p-nitrophenyl ester,
N-hydroxysuccinimide ester, or 1- hydroxybenzotriazole
ester, or an active amide with benzoxazoline-2-thione,
and then reacting the active ester or amide with the
amine (Ib); (c) a carbodiimide method, specifically, a
method of condensating the carboxylic acid (6) with
the amine (Ib) in the presence of an activator such as
dicyclohexylcarbodiimide, l-(3- dimethylaminopropyl)
-3-ethylcarbodiimide (WSC), or carbonyldiimidazole;
(d) other methods, for example, a method of preparing
a carboxylic anhydride from the carboxylic acid (6) by
the action of a dehydrator such as acetic anhydride,
and then reacting the carboxylic anhydride with the
amine (Ib), a method of reacting an ester of the
carboxylic acid (6) with a lower alcohol with the
amine (Ib) at a high pressure and a high temperature,
and a method of reacting an acid halide of the
carboxylic acid (6), that is, carboxylic acid halide,
with the amine (Ib) . The mixed acid anhydride used in
the mixed anhydride method (a) described above, which
is obtained by a general Schotten-Baumann reaction, is
used as it is without isolation in the reaction with
the amine (2) to produce the compound of the present
inventionrepresented by the general formula (Ie). The
Schotten-Baumann reaction described above is carried
out in the presence of a basic compound. Examples of
the basic compound to be used include compounds
commonly u sed in the Schotten-Baumann reaction, for
example, organic bases such as triethylamine,
trimethylamine, pyridine, dime thylani line,
N-ethyldiisopropyl amine, dimethylaminopyridine,
N-methylmorpholine, 1,5- diazabicyclo[4.3.0]nonene-5
(DBN), 1,8- diazabicyclo [5 .4 .0 ]undecene-7 (DBU),
and 1,4- diazabicyclo [2 .2 .2 ]octane (DABCO), and
inorganic bases including carbonates such as sodium
carbonate, potassium carbonate, sodium bicarbonate,
and potassium bicarbonate, metal hydroxides such as
sodium hydroxide, potassium hydroxide, and calcium
hydroxide, potassium hydride, sodium hydride,
potassium, sodium, sodium amide, and metal alcoholates
such as sodium methylate and sodium ethylate. These
basic compounds are used singly or in a combination of
two types or more. The reaction is carried out at
typically about -20 to 100C, and preferably about 0 to
50C. The reaction time is about 5 minutes to 10 hours,
and preferably about 5 minutes to 2 hours. The
resulting mixed acid anhydride is reacted with the
amine (Ib) typically at about -20 to 150C and
preferably about 10 to 5OC. The reaction time is about
5 minutes to 10 hours and preferably about 5 minutes
to5 hours . The mixed acid anhydride method is
generally carried out in a solvent. Any solvent may be
used as long as it is conventionally used in the mixed
acid anhydride method. Specific examples of the
solvent include halogenated hydrocarbons such as
chloroform, dichloromethane, dichloroethane, and
carbon tetrachloride, aromatic hydrocarbons such as
benzene, toluene and xylene, ethers such as diethyl
ether, diisopropyl ether, tetrahydrofuran, and
dimethoxyethane, esters such as methyl acetate, ethyl
acetate, and isopropyl acetate, and aprotic polar
solvents such as N ,N-dimethylformamide, dimethylsulf
oxide, and hexamethylphosphoric acid triamide, and a
mixture thereof. Examples of the alkylhalocarboxylic
acid used in the mixed acid anhydride method include
methyl chlorof ormate, methyl bromoformate, ethyl
chloroformate, ethyl bromoformate, and isobutyl
chloroformate. In the mixed acid anhydride method, the
carboxylic acid (6), alkylhalocarboxylic acid, and the
amine (Ib) may be preferably used in equimolar amounts
to each other. However, each of alkyl halocarboxylic
acid and the carboxylic acid (6) may be used 1 to 1.5
times that of the amine (Ib) on a molar basis,
respectively. In the method (c) of performing
acondensation reaction in the presence of an
activator, the reaction is carried out in an
appropriate solvent in the presence or absence of a
basic compound. Any of the solvents and basic
compounds used in the reaction in the methods (d ) of
reacting ,the amine (Ib) with a carboxylic acid halide
described below may be used for this reaction. It is
appropriate to use the activator typically in at least
an equimolar amount to that of the compound (Ib), and
preferably 1 to 5 times that of the compound (Ib) on a
molar basis. When WSC is used as an activator, the
reaction may be carried out advantageously if
1-hydroxybenzotriazole and/or an acid such as
hydrochloric acid is added to the reaction system.
This reaction is carried out typically at about -20 to
180C and preferably at about 0 to 150C, and completed
typically in about 5 minutes to 90 hours. When a
method (d)of reacting the amine (Ib) with a carboxylic
acid halide is employed, the reaction is carried out
in an appropriate solvent in the presence of a basic
compound. Any basic compound may be used as long as it
is widely known in the art. Any basic compound may be
used as long as it is used in, for example, the
Shotten-Baumann reaction. Examples o f the solvent
include, in addition to the solvents used in the mixed
acid anhydride method, alcohols such as methanol,
ethanol, isopropanol, propanol, butanol, 3-
methoxy-1-butanol, ethyl cellosolve, and methyl
cellosolve, acetonitrile, pyridine, acetone, and
water.The ratio of the amine (Ib) to the carboxylic
acid halide is not particularly limited and may be
appropriately selected in a wide range. Typically, the
latter one may be used in an amount at least about
equimolar to that of the former, one, and preferably
about 1 to 5 times that of the former one on a molar
basis. This reaction is carried out typically at about
-20 to 18OC and preferably at about 0 to 150C, and
completed typically in 5 minutes to 50 hours. Further,
the reaction for producing an amide bond shown in
reaction formula 2 may be carried out also by reacting
the carboxylic acid (6) and the amine (Ib) in the
presence of a condensation agent of a phosphorus
compound such as triphenylphosphine,
diphenylphosphinyl chloride,
phenyl-Nphenylphosphoramide chloridate, diethyl
chlorophosphate, diethyl cyanophosphate,
diphenylphosphoric acid azide, or bis (2-oxo-3-
oxazolidinyl) phosphinic chloride. The condensation
agent is used singly or in a mixture of two types or
more . The reaction is carried out, in the presence of
the solvent and the basic compound which are used in
the method for reacting the amine (Ib) with the
carboxylic acid halide described above, typically at
about -20 to 150C, and preferably at about 0 to 100C,
and completed typically in 5 minutes to about 30
hours. The condensation agent and the carboxylic acid
(6) eachmay be used approximately m at least an
equimolar amount to that of the amine (Ib), and
preferably about 1 to 2 times that of the amine (Ib)
on a molar basis. The compound (1), wherein Y
represents a group -CH(OH)- or a group -C(=NtOH), is
produced from a compound wherein Y represents a group
-CO-, in accordance with reaction formula 3 .
[Reaction formula 3 ] [Formula 47] (if) hydroxylamine
Qg) (Ih) wherein R1, R2, X i and A are the same as
described above. The compound (Ig) is produced by
reducing the compound (If ). In the reducing reaction
described above, a reducing method employing a hydride
reducing agent is favorably used. Examples of the
reducing agent to be used include aluminum lithium
hydride, sodium borohydride, borane, diborane, and
lithium borohydridetrimethoxyborane. These reducing
agents are used 



singly or in a mixture of two types or more.
Thereducing agent is used typically in at least an
equimolar amount to that of the compound (If), and
preferably 1 to 15 times that of the compound (If) on
a molar basis. This reducing reaction is typically
carried out in an appropriate solvent, for example,
water, a lower alcohol such as methanol, ethanol, or
isopropanol, an ether such as tetrahydrof uran,
diethyl ether, diisopropyl ether, or diglyme, or a
halogenated hydrocarbon such as dichloromethane,
chloroform, or carbon tetrachloride, or a mixture
thereof, at about - 60 to 150C preferably about -30 to
100C and generally for about 10 minutes to 40 hours.
In the case where aluminum lithium hydride or borane
is used as the reducing agent, it is preferable to use
an anhydrous solvent such as tetrahydrof uran, diethyl
ether, diisopropyl ether, or diglyme. The compound
(Ih) is produced by reacting the compound (If) and
hydroxylamine in an appropriate inert solvent in the
presence or absence of a basic compound. Examples of
the basic compound used herein include inorganic basic
compounds such as sodium hydroxide, potassium
hydroxide, calcium hydroxide, sodium carbonate, and
potassium carbonate, fatty acid alkali metal salts
such as sodium acetate, organic bases such as
piperidine, piperidinium acetate, triethylamine,
trimethylamine, pyridine, dimethylaniline,
N-ethyldiisopropylamine, dimethylaminopyridine,
N-methylmorpholine, 1,5-diazabicyclo[4.3.0]nonene-5
(DBN), 1,8- diazabicyclo[5.4.0]undecene-7 (DBU), and
1,4- diazabicyclo[2.2.2]octane (DABCO). These basic
compounds may be used singly or in a mixture of two
types or more. Any inert solvent may be used as long
as it does not negatively affect the reaction.
Examples of the inert solvent include water, aromatic
hydrocarbons such as benzene, toluene, and xylene,
ethers such as diethyl ether, tetrahydrofuran,
dioxane, monoglyme, and diglyme, halogenated
hydrocarbons such as dichloromethane, dichloroethane,
chloroform, and carbon tetrachloride, lower alcohols
such as methanol, ethanol, isopropanol, butanol,
tert-butanol, and ethylene glycol, fatty acids such as
acetic acid, esters such as ethyl acetate and methyl
acetate, ketones such as acetone and methyl ethyl
ketone, acetonitrile, pyridine, dimethyl sulfoxide, N
,Ndimethylf ormamide, and hexamethyl phosphate
triamide, and a mixture thereof. Hydroxylamine is used
typically in at least an equimolar amount to that of
the compound (If), and preferably 1 to 5 times that of
the compound (If) on a molar basis. The reaction
temperature is typically at room temperature to 200C
and preferably about 50 to 150C. The reaction is
generally completed in about 5 minutes to 30 hours.
The compound (1), wherein Y represents agroup -S(0)n-
(n = 1 or 2 ), is produced from a compound wherein Y
represents a group -S-, in accordance with reaction
formula 4 . [Reaction formula 4 ] [Formula 48] (lzzzz)
(laaaaa) wherein R1, R2 , X i and A are the same as
described above, A i6 represents a group -A or a group
-A 10-T - COOR 59a , T2 represents a group -N (R 17
)-B3- , a group -B19- N(R 18 )-, a group -B4- , a
group -Q-B 5- , a group -B6-N- (R 19)-B7- , a group
-CO-Bi 0- , a group -CH (OH)-Bn-, a group -B23a~CO-
group, or a direct bond, wherein R17 , B3, B i9, - R18
, B4, B5, B6, R19, B7, B i0 and Bn are the same as
described above, A 10 represents [Formula 49 ] group
or group wherein R3 and p are the same as described
above, provided that a . is bound to a group -S or a
group - S(O)J, and b is bound to group -T2, R59a is a
hydrogen atom or a lower alkyl group, and j is 1 or 2
. The reaction for converting the compound (lzzzz)
into the compound (laaaaa) is carried out in
anappropriate solvent in the- presence of an oxidizing
agent . Examples of the solvent include water, fatty
acids such as formic acid, acetic acid, and
trifluoroacetic- acid, alcohols such as methanol and
ethanol, and halogenated hydrocarbons such as
chloroform and dichloromethane, and a mixture thereof.
Examples of the oxidizing agent include peracids such
as performic acid, peracetic acid, pertrif luoroacetic
acid, perbenzoic acid, m - chloroperbenzoic acid, and
o-carboxyperbenzoic acid, hydrogen peroxide, sodium
metaperidodate, dichromic acid, dichrornates such as
sodium dichromate and potassium dichromate,
permanganic acid, permanganates such as sodium
permanganate and potassium permanganate, and lead
salts such as lead tetraacetate. These oxidizing
agents are used singly or in a mixture of two types or
more. The oxidizing agent is appropriately used
typically in at least an equimolar amount to that of
the compound (lzzzz), and preferably 1 to 2 times that
of the compound (lzzzz) on a molar basis. In the
oxidizing reaction which converts a sulfur atom into a
sulfonyl group (j=2), the oxidizing agent is
preferably used typically in an amount at least two
times that of the compound (lzzzz) and preferably 2 to
4 times that of the compound (lzzzz) on a molar basis.
The reaction is carried out at typically -10to 150C,
and preferably about -10 to 100C and generally
completed in about 1 to 100 hours. The compound of the
present invention represented by the general formula
(1) wherein various groups may be used as A , is
produced, for example, in accordance with the
following reaction formulas 5 to 36. The compound (1),
wherein A represents: [Formula 50] group or group
wherein R4 represents an imidazolyl lower alkyl group,
a 1 ,2 ,4-triazolyl lower alkyl group, a 1 ,2
,3-triazolyl lower alkyl group, a 1 ,2 ,5-triazolyl
lower alkyl group, a pyrazolyl lower alkyl group, a
pyrimidinyl lower alkyl group which may have an oxo
group as a substituent on the pyrimidine ring, a
1,2,4- oxadiazolyl lower alkyl group which may have an
lower alkyl group as a substituent on the 1 ,2
,4-oxadiazole ring, a thiazolidinyl lower alkyl group
which may have an oxo group as a substituent on the
thiazolidine ring, or a group - (T) 1-NR 14R15 , (T is
a lower alkylene group and 1 is 1 ) is produced by
reacting the compound (7) with the compound (8) as
shown in reaction formula 5 .[Reaction formula 5 ]
[Formula 51] (7) (Ii) wherein R1, R2 Y i and X i are
the same as described above, A i represents [Formula
52] group // y wherein R3 and p are the same as
described above, R37a represents a group -B I-X B2i
represents a lower alkylene group, and X2 is the same
as described above, and A2 represents [Formula 53]
group or group -A- 1 R38 wherein R3 and p are the same
as described above, R38 represents a group -B2i-R4a ,
B2i is the same as described above, R a represents an
imidazolyl group, a 1,2,4- triazolyl group, a 1 ,2
,3-triazolyl group, a 1,2,5- triazolyl group, a
pyrazolyl group, a pyrimidynyl group which has an oxo
group as a substituent on the pyrimidine ring, a 1 ,2
,4-oxadiazolyl group which mayhave a lower alkyl group
as a substituent on the 1,2,4- oxadiazole ring, a
thiazolidinyl group which may have ,an oxo group as a
substituent on the thiazolidine ring, or an -NR 14R15
group, and R14 and R15 are the same as described
above. The reaction of the compound (7) with the
compound (8) is carried out under the same conditions
as in the reaction between the compound (2) and the
compound (3) in accordance with reaction formula 1 .
The compound (1), wherein A represents [Formula 54]
group or group wherein R4 is an imidazolyl lower alkyl
group, a 1,2,4- triazolyl lower alkyl group, a 1 ,2
,3-triazolyl lower alkyl group, a 1 ,2 ,5-triazolyl
lower alkyl group, a pyrazolyl lower alkyl group, a
pyrimidinyl lower alkyl group which has an oxo group
as a substituent on the pyrimidine ring, a 1 , 2
,4-oxadiazolyl lower alkyl group which may have a
lower alkyl group as a substituent on the 1 ,2
,4-oxadiazole ring, a thiazolidinyl lower alkyl group
which may have an oxo group as a substituent on the
thiazolidine ring, or a group - (T) 1-NR14R15 ( T is a
lower alkylene group and 1 is 1 ) is also produced by
reacting the compound (8) with the compound (9) in
accordance with reaction formula 6 .[Reaction formula
6 ] [Formula 55 ] (9) (Ij) wherein R1, R2, X i and Y i
and R4a are the same as described above, A 3
represents [Formula 56] group or group wherein R3 and
p are the same as described above, R3 represents a
-(B2i ) fCORA group, B2i is the same as described
above, RA represents a hydrogen atom or a lower alkyl
group, and f represents 0 or 1 , and A represents
[Formula 57] group or group -j- | - - 40 wherein R3
and p are the same as described above, R40 represents
a group - (B 2i ) fCHR AR4a , and B2i , RA, f and R4a
are the same as described above, provided that the
alkyl moiety of the group - (B 2i ) fCHR AR4a has not
more than 6 carbon atoms. The reaction of the compound
(9) with thecompound (8) is carried out under the same
conditions as in the reaction between the compound
(Ib) and the compound (5) of reaction formula 2 . The
compound (1), wherein A represents [Formula 58] ,
group or group wherein R4 represents a 3
,5-dioxoisooxazolidinyl lower alkylidene group which
may have an oxo group as a substituent on the 3
,5-dioxoisooxazolidine ring, is produced by reacting
the compound (11) with the compound (10) in accordance
with reaction formula 7 . [Reaction formula 7 ]
[Formula 59] (10) (Ik) wherein R1, R2, X i and Y are
the same as described above, and A5 represents
[Formula 60] group or group wherein R and p are the
same as described above, R41represents a group -B22
(CO2R43 ) (CO2R44 ), B2 represents a lower alkylidene
group, and R43 and R44 each represent a lower alkyl
group, and A6 represents [Formula 61] - group or group
wherein R3 and p are the same as described above, and
R42 is a group represented by [Formula 62] wherein B
is the same as described above. The reaction of the
compound (10) with the compound (11) is carried out
under the same condition as in the reaction for
converting the compound (If) into the compound (Ih) in
accordance with reaction formula 3 . The compound (1),
wherein A represents [Formula 63] group wherein R
represents[Formula 64] group o r r o uP i s produced
from the compound (13) , a s shown i n reaction
formula 8 . [Reaction formula 8 ] [Formula 65] wherein
R 1 , R 2 , X 1 , Y and R 13 are the same a s
described above, A represents [Formula 66] group oorr
agrroouuDp wherein R 3 and p are the same a s
described above, and R 45 represents a halogen atom, A
represents[Formula 67] group r group - - | - |- _RD
4'6 wherein R3 and p are the same a s described above,
and R 46 represents [Formula 68] wherein R 13 i s the
same a s described above, A 9 represents: [Formula 69]
gro or group wherein R 3 and p are the same a s
described above, and R 47 represents a group [Formula
70] wherein R 13 i s the same a s described above, and
A 8a represents [Formula 71] group oorr
sgrroouupDwherein R3 and p are the same as described
above, and R46' represents a group [Formula 72]
wherein R13 is the same as described above. The
reaction of the compound (13) with the compound (12)
is carried out in an appropriate inert solvent in the
presence of a basic compound. Examples of the basic
compound used herein include such as metal sodium,
metal potassium, metal 



magnesium, sodium hydride, sodium amide, metal
alcoholates such as sodium methylate, sodium ethylate,
and potassium tert-butoxide, and alkyl and aryl
lithiums or lithium amides such as methyl lithium,
nbutyl lithium, phenyl lithium, and lithium
diisopropylamide . These basic compounds are used
singly or in a m ixture of two types or more. The
basic compound is appropriately used typically in at
least an equimolar amount to that of the compound
(13), and preferably 1 to 5 times that of the compound
(13) on a molar basis. Examples of the inert solvent
to be used include aromatic hydrocarbons such as
benzene, toluene, and xylene, ethers such as diethyl
ether, tetrahydrofuran, dioxane, monoglyme, and
diglyme, aliphatic hydrocarbons such as n-hexane,
heptane, andcyclohexane, halogenated hydrocarbons such
as chloroform, dichloromethane, dichloroethane, and
carbon tetrachloride, dimethylsulf oxide, and N
,Ndimethylformamide, and a mixture thereof. The
reaction is carried out typically at about -90 to 150C
and preferably at about -90 to 120C, and completed
generally in about 10 minutes to 10 hours . The
compound (12) is appropriately used typically in at
least an equimolar amount to that of the compound (13)
and preferably 1 to 5 times that of the compound (13)
on a molar basis. The reaction for converting the
compound (11) into the compound (Im) is carried out in
an appropriate inert solvent and in the presence of an
acid. Examples of the acid used herein include mineral
acids such as hydrochloric acid, sulfuric acid, and
hydrobromic acid, and organic acids such as sulfonic
acids including p-toluenesulfonic acid. These acids
are used singly or in a mixture of two types or more.
The acid is preferably used typically in at least an
equimolar amount to that of the compound (11) and
preferably in an equal amount to a large excess amount
with respect to the compound (11) on a molar basis .
Any solvent may be used in this reaction as long as it
is used in the reaction between the compound(13) and
the compound (12)'. This reaction is carried out
typically at room temperature to 200C, preferably at
room temperature to about 150C, and completed
generally in about 1 to 20 hours. The reaction for
converting the compound (11) into the compound (II 1)
is carried out in an appropriate solvent and in the
presence of an acid and a catalyst. Examples of the
solvent used herein include water, lower alcohols such
as methanol, ethanol, and isopropanol, ketones such as
acetone and methyl ethyl ketone, halogenated
hydrocarbons such as dichloromethane, dichloroethane,
chloroform, and carbon tetrachloride, ethers such as
diethyl ether, dimethoxyethane, tetrahydrofuran,
diisopropyl ether, diglyme, and 1,4-dioxane, aromatic
hydrocarbons such as benzene, toluene, and xylene,
acetonitrile, dimethyl sulfoxide, N
,N-dimethylacetamide, N ,Ndimethylf ormamide, and
N-methylpyrrolidone, and a mixture thereof. Examples
of the acid used herein include inorganic acids such
as hydrochloric acid, sulfuric acid, and hydrobromic
acid, and organic acids such as boron trifluoride
diethyl etherate, formic acid, acetic acid, trif
luoroacetic acid, and p-toluenesulfonic acid. Examples
of the catalyst include alkylsilane compounds such as
triethylsilane .The acid and the catalyst described
above each are used typically in an amount about 0.01
to 5 times that of the compound (11), and preferably
about 0.01 to 1 times to that of the compound (11) on
a molar basis. The reaction is carried out at about
room temperature to 200C, and preferably about room
temperature to 150C, and completed generally in about
1 to 10 hours. The reaction which converts the
compound (11) into the compound (H') may be carried
out in an appropriate solvent and in the presence of a
catalytic hydrogen reducing agent. Examples of the
solvent to be used include water, fatty acids such as
acetic acid, alcohols such as methanol, ethanol, and
isopropanol, aliphatic hydrocarbons such as n-hexane,
alicyclic hydrocarbons such as cyclohexane, ethers
such as diethyl ether, dimethoxyethane,
tetrahydrofuran, monoglyme, diglyme, and 1,4-dioxane,
esters such as methyl acetate, ethyl acetate, and
butyl acetate, and aprotic polar solvents such as N
,N-dimethylformamide, N ,N-dimethylacetamide,
N-methylpyrrolidone, and a mixture thereof. Examples
of the catalytic hydrogen reducing agent include
palladium, palladium-black, palladiumcarbon, palladium
hydroxide-carbon, rhodium-alumina, platinum, platinum
oxide, copper chromite, Raney nickel, and palladium
acetate.The catalytic hydrogen reducing agent is used
typically in an amount of 0.01 to 1 times that of the
compound (11) on a weight basis. The reaction
favorably proceeds typically at about -20 to 100C and
preferably at about 0 to 8OC, and completed generally
in about 0.5 to 20 hours. The hydrogen pressure is
typically at 1 to 10 atm. It is preferable to add a
mineral acid such as hydrochloric acid to this
reaction system. The compound (1), wherein A
represents [Formula 73] group (/ p or group wherein R4
represents [Formula 74] group DR 1133 o r group
wherein R13 represents a group other than a hydrogen
atom, is produced from a compound wherein R13 is a
hydrogen atom, in accordance with the following
reaction formula 9 .[Reaction formula 9 ] [Formula 75]
wherein R1, R2, Xi, Y , A i0, RA, R13a and X2 are the
same as described above, provided that a_ and b of A
i0 are bound to Y and a piperidinyl group,
respectively, R13b represents a lower alkyl group
which may have a halogen atom as a substituent, a
phenyl lower alkyl group which may have a lower
alkylenedioxy group as a substituent on the phenyl
ring, an imidazolyl lower alkyl group, a lower
alkoxycarbonyl lower alkyl group,a carboxy lower alkyl
group, a piperazinylcarbonyl lower alkyl group which
may be substituted, on the piperazine ring, with a
phenyl lower alkyl group which may have a lower
alkylenedioxy group as a substituent on the phenyl
ring, or a morpholinocarbonyl substituted lower alkyl
group, R13c represents a lower alkanoyl group which
may have a halogen atom as a substituent, a lower
alkoxy carbonyl group, a benzoyl group, a morpholino
substituted lower alkanoyl group, a piperazinyl lower
alkanoyl group which may be substituted, on the
piperazine ring, with a phenyl lower alkyl group which
may have a lower alkylenedioxy group as a substituent
on the phenyl ring; or an imidazolyl lower alkanoyl
group, and R13d represents a hydrogen atom, a lower
alkyl group which may have a halogen atom as a
substituent, a phenyl lower alkyl group which may have
a lower alkylenedioxy group as a substituent on the
phenyl ring, a phenyl group which may have a lower
alkylenedioxy group as a substituent on the phenyl
ring, an imidazolyl group, an imidazolyl lower alkyl
group, a lower alkoxycarbonyl lower alkyl group, a
carboxy lower alkyl group, a piperazinylcarbonyl lower
alkyl group which may be substituted, on the
piperazine ring, with a phenyl lower alkyl group which
may have a lower alkylenedioxy group as a substituent
on the phenyl ring, or a morpholinocarbonyl
substituted lower alkyl group, provided that the alkyl
moiety of the sidechain (group -CHRAR13d ) of the
compound (Iq) has not more than 6 carbon atoms. The
reaction of the compound (In-I) with the compound
(13') is carried out under the same conditions as in
the reaction between the compound (Ib) and the
compound (4) in accordance with reaction formula 2 .
The reaction between the compound (In-I) and the
compound (14) is carried out under the same conditions
as in the reaction between the compound (Ib) and the
compound (6) in accordance with reaction formula 2 .
The reaction between the compound (In-I) and the
compound (15) is carried out under the same conditions
as in the reaction between the compound (Ib) and the
compound (5) of reaction formula 2 . Also, the
reaction between the compound (In- 2 ) and the
compound (13 1) is carried out under the same
conditions as in the reaction between the compound
(Ib) and the compound (4) in accordance with reaction
formula 2 , the reaction between the compound (ln-2)
and the compound (14) is carried out under the same
conditions as in the reaction between the compound
(Ib) and the compound (6) in accordance with reaction
formula 2 , and the reaction between the compound
(ln-2) and the compound (15) is carried out under the
same conditions as in the reaction between the
compound (Ib) and the compound (5) in accordance with
reaction formula 2 .In reaction formula 9 , the
hydrolysis of the compounds (lo-l) and (lo-2) wherein
R13b represents a lower alkoxycarbonyl lower alkyl
group may produce the corresponding compounds (lo-l)
and (lo-2) wherein R13b represents a ca-rboxy lower
alkyl group. In reaction formula 9 , the hydrolysis of
compounds (Ip-I) and (lp-2), wherein R13c represents a
lower alkoxycarbonyl group, may produce the
corresponding compounds (Ip-I) and (lp-2), wherein
R13c is a hydrogen atom. The hydrolysis reaction
(hereinafter, this hydrolysis reaction will be called
"hydrolysis B") may be carried out in the presence or
absence of an appropriate solvent and in the presence
of an acidic or basic compound. Examples of the
solvent to be used herein include water, lower
alcohols such as methanol, ethanol, isopropanol, and
tert-butanol, ketones such as acetone and methyl ethyl
ketone, ethers such as diethyl ether, dioxane,
tetrahydrof uran, monoglyme, and diglyme, fatty acids
such as acetic acid and formic acid, esters such as
methyl acetate and ethyl acetate, halogenated
hydrocarbons such as chloroform, dichloromethane,
dichloroethane, and carbon tetrachloride, dimethylsulf
oxide, N ,Ndimethylf ormamide, and
hexamethylphosphoric acid triamide, and a mixture
thereof. Examples of the acid include mineral
acidssuch as hydrochloric acid, sulfuric acid, and
hydrobromic acid, organic acids such as formic acid,
acetic acid, trif luoroacetic acid, sulfonic acids
including p-toluenesulf onic acid, and Lewis acids
such as boron tribroraide and boron trichloride. These
acids are used singly or in a mixture of two types of
more. Examples of the basic compound include
carbonates such as sodium carbonate, potassium
carbonate, sodium bicarbonate, and potassium
bicarbonate, and metal hydroxides such as sodium
hydroxide, potassium hydroxide, calcium hydroxide, and
lithium hydroxide. These basic compounds are used
singly or in a mixture of two types or more. The
hydrolysis reaction favorably proceeds typically at
about 0 to about 200C and preferably at about 0 to
150C, and is completed generally in about 10 minutes
to 50 hours. The compound (1) wherein A represents
[Formula 76] group or group wherein R4 represents
[Formula 77] group 3 o r group -V N R13 wherein R>13
represents an imidazolyl lower alkyl group,is produced
as shown in reaction formula 10 below. [Reaction
formula 10] [Formula 78] wherein R1, R2, Xi, Y , A i0,
R13a , B2i and X2 are the same as described above,
provided that a and b of A10 are bound to Y and a
piperidinyl group, respectively. The reaction of the
compound (Ir-I) and the compound (16) and the reaction
of the compound (lr-2) and the compound (16) are
carried out under the same conditions as in the
reaction of the compound (2) and the compound (3)
shown in reaction formula 1 above. The compound (1)
wherein A represents[Formula 79] group or group
wherein R represents [Formula 80] group o r group
wherein R13 represents a morpholino substituted lower
alkanoyl group, a piperazinyl lower alkanoyl group
which may be substituted on the piperazine ring with a
phenyl lower alkyl group which may have a lower
alkylenedioxy group as a substituent on the phenyl
ring, or an imidazolyl lower alkanoyl group, may be
produced from the corresponding compound, wherein R13
represents a lower alkanoyl group which may have a
halogen atom as a substituent, as shown in reaction
formula 11 below.[Reaction formula 11] [Formula 81]
R47> H (17) R47H (17) wherein R1, R2, X1, Y , R13a ,
B2i and X2 are the same as described above, and R47'
is a morpholino group, a piperazinyl group which may
be substituted, on the 



piperazine ring, with a phenyl lower alkyl group which
may have a lower alkylenedioxy group as a substituent
on the phenyl ring, or an imidazolyl group, provided
that a and b of A 0 are bound to Y and a piperidinyl
group, respectively. The reaction of the compound
(It-I) and the compound (17) and the reaction of the
compound (lt-2) and the compound (17) are carried out
under the same conditions as in the reaction of the
compound (2) andthe compound (3) shown in reaction
formula 1 above. The compound (1) wherein A represents
[Formula 82] group or group wherein R4 represents
[Formula 83] group or group wherein R13 represents a
piperazinylcarbonyl lower alkyl group which is
substituted, on the piperazine ring, with a phenyl
lower alkyl group which may have a lower alkylenedioxy
group as a substituent on the phenyl ring, or a
morpholinocarbonyl substituted lower alkyl group, is
produced from the corresponding compound wherein R13
is a carboxy group, as shown in reaction formula 12
below.[Reaction formula 12] [Formula 84] R48H (18) R4
H (18) 48 wherein R1, R2, Xi, Y , A i0, R13a and B2i
are the same as described above, R48 is a piperazinyl
group which may be substituted, on the piperazine
ring, with a phenyl lower alkyl group which may have a
lower alkylenedioxy group as a substituent on the
phenyl ring, or a morpholino group, provided that a
and b of Ac0 are bound to Y and a piperidinyl group,
respectively. The reaction of the compound (Iv-I) and
the compound (18) and the reaction of the compound
(lv-2) and the compound (18) are carried out under the
same conditions as in the reaction of the compound
(Ib) andthe compound (6) shown in reaction formula
above. The compound (1) wherein A represents [Formula
85] group or group wherein R4 represents a group - (T)
1-NR 14R15 , is produced as shown in reaction formulas
13 and 14 below. [Reaction formula 13] [Formula 86]
(Ti)I-NR 14R15 wherein R1, R2, X1, Y , A 0 , X2, 1 ,
R14 and R15 are the same as described above, T i is a
lower alkylene group, a group -COB 8- , a group-S0 2-
or a group -CH(OH)-B 9- , and B8 and B are the same as
described above, provided that, in the compounds (35)
and (lpp), a and b of Aio are bound to Y and -(Ti)i,
respectively. The reaction of the compound (35) and
the compound (36) is carried out under the same
reaction conditions as in the reaction of the compound
(2) and the compound (3) shown in reaction formula 1
above. The compound (35) wherein 1 is 0 may also be
produced by reacting the corresponding compound (35)
with the compound (36) in an appropriate solvent in
thepresence of a basic compound and a catalyst. Any
solvent and basic compound may be used as long as they
are used in the reaction of the compound (2) and the
compound (3) shown in reaction formula 1 above.
Examples of the catalyst include various metal
complexes as well as various combinations of a metal
complex with a ligand. Examples of the metal complex
include palladium acetate (II), tetrakis
(triphenylphosphine) palladium (0), and tris
(dibenzylideneacetone) dipalladium (0). Examples of
the ligand include R-2, 2 '-bis (diphenylphosphino)
-1, 1 '- binaphthyl (R-BINAP), S-2, 2 '-bis
(diphenylphosphino) - 1 ,l'-binaphthyl (S-BINAP),
RAC-2,2 1- bis (diphenylphosphino) -1, l'-binaphthyl
(RAC-BINAP), tbutylphosphine, and 4,5-bis
(diphenylphosphino) -9, 9- dimethylxanthene . The
catalyst is appropriately used typically in at least
an equimolar amount to the compound (35) and
preferably 1 to 5 times that of the compound (35) on a
molar basis. This reaction is carried out typically at
about 0 to 200C and preferably at about 0 to 15OC, and
completed generally in about 1 to 60 hours. This
reaction will be hereinafter called "reaction
C".[Reaction formula 14] [Formula 87] wherein R2, X1,
Y , A i0, T2, R14 and R15 are the same as described
above, provided that, in the compounds (37) and (Iqq),
a _ and b of A10 are bound to Y and T2, respectively,
and R95 represents a group R1 or a halogen atom. The
R1 used herein is the same as described above . The
reaction of the compound (37) and the compound (36) is
carried out in the same reaction conditions as in the
reaction of the compound (Ib) and the compound (6)
shown in reaction formula 2 above. The compound (1)
wherein A represents [Formula 88] group or group
wherein R4 represents a group - (T) 1-NR14R15, and 1
represents 0 , may also be produced by the method
shown in reaction formula 15.[Reaction formula 15]
[Formula 89 ] (lrr) (lss) wherein R1, R2, X1, Y , RA,
X2, T , 1 and A10 are the same as described above, R49
is the same group as R15 defined in (15), (22), (23),
(27) and (36a), R49a is R15 defined in (2) to (5),
(7), (8), (10), (11), (13), (14), (16) to (21), (24),
(25), (26), (26a), (27a), (28a), (29a), (30a), (31a),
(32a), (33a), (34a), (35a) , or (37a) , a
phenoxycarbonyl group and a lower alkylsulfonyl group,
R49b represents a hydrogen atom, an alkyl group which
may have a hydroxyl group as a substituent, a phenoxy
lower alkyl group, a phenyl lower alkyl group which
mayhave, on the phenyl ring, with 1 to 3 substituents
selected from the group consisting of a halogen atom,
a lower alkoxy group which may have a halogen atom as
a substituent, and a lower alkyl group, a phenyl group
which may have/ on the phenyl rang, with 1 to 3
substituents selected from the group consisting of a
halogen atom, a lower alkoxy group which may have a
halogen atom as a substituent, and a lower alkyl
group, a phenyl lower alkyl group which may have a
lower alkylenedioxy group as a substituent on the
phenyl ring, a phenyl group which may have a lower
alkylenedioxy group on the phenyl ring, a lower
alkoxycarbonyl substituted lower alkyl group, a
carboxy substituted lower alkyl group, a cycloalkyl
lower alkyl group, a cycloalkyl group, a pyridyl lower
alkyl group, a pyridyl group, an amino group
substituted lower alkyl group which may have a
substituent selected from the group consisting of a
lower alkyl group and a lower alkanoyl group, a lower
alkoxy lower alkyl group, an imidazolyl group, an
imidazolyl lower alkyl group, a 1 ,2 ,3
,4-tetrahydroisoquinolylcarbonyl substituted lower
alkyl group, an A group-substituted carbonyl lower
alkyl group, a pyrrolidinyl group, a pyrrolidinyl
lower alkyl group, a morpholino group, a morpholino
lower alkyl group, an anilinocarbonyl lower alkyl
group which may have a lower alkyl group as a
substituent on the phenyl ring, a piperazinyl group
which may have, on the piperazine ring, a substituent
selected from the groupconsisting of a lower alkyl
group and a phenyl lower alkyl group which may have a
lower alkylenedioxy group as a substituent on the
phenyl ring, a piperazinyl lower alkyl group which may
have, on the piperazine ring, a substituent selected
from the group consisting of a lower alkyl group and a
phenyl lower alkyl group which may have a lower
alkylenedioxy group as a substituent on the phenyl
ring, an amidino group which may have a lower alkyl
group as a substituent, an amidino lower alkyl group
which may have a lower alkyl group as a substituent, a
B group substituted carbonyl lower alkyl group, or a
cyano substituted lower alkyl group, R14a represents a
hydrogen atom or a lower alkyl group which may have a
hydroxyl group as a substituent, and R34 , d , R36,
R37 and B2o are the same as described above, provided
that, in the compounds (lrr) , (lss), (Iss 1) and
(lss"), a _ and b of A i0 are bound to Y and N ,
respectively, and, in the compound (lss"), the
CHRAR49b moiety of the side chain (-Y-A10N (R 14a )
(CHRAR49b ) has not more than 6 carbon atoms . The
reaction of the compound (lrr) and the compound (38a)
is carried out under the same conditions as in the
reaction of the compound (Ib) and the compound (4)
shown in reaction formula 2 above. The reaction of the
compound (lrr) with the compound (38) is carried out
under the same conditions as in the reaction of the
compound (Ib) and thecompound (6) shown in reaction
formula 2 above. The reaction of the compound (lrr)
with the compound (38b) is carried out under the
condition similar to that of the reaction of the
compound (Ib) and the compound (5) shown in reaction
formula 2 above. The compound (1) wherein A represents
[Formula 90] group wherein R4 represents a group - (T)
1-NR 14R15, 1 represents 1 , and T represents a group
-CH(OH)-B 9- , may also be produced by the method
shown in reaction formula 16 below. [Reaction formula
16] [Formula 91] (Ht) (luu) wherein R1, R2, X1, A10 ,
Y , B8, B9, R14 and R15 are the same as described
above, provided that, in the compounds (ltt) and
(luu), a and b of A 10 are bound to Y and B or B9,
respectively. The reaction which converts the compound
(ltt) into the compound (luu) is carried out under the
same condition as in the reaction which converts the
compound (If) into the compound (Ig) shown in
reactionformula 3 above. The compound (1) wherein A
represents [Formula 92] group o r group wherein R4
represents a group - (T) 1-NR 14R15 , 1 represents 1 ,
and T represents a group -CH(OH)-Bi 1-CO-, may also b
e produced by the method shown in reaction formula 17
below. [Reaction formula 17] [Formula 93] (lww)
wherein R1, R2 , X 1, A 10 , Y , B i0, Bu, R14 and R15
are the same as described above, provided that, in the
compounds (Iw) and (lww), a and b o f A 10 are bound
to Y and a group -COBi 0 or -CH(OH)Bn-, respectively.
The reaction which converts the compound (Iw) into the
compound (lww) is carried out under the same
conditions as in the reaction which converts the
compound (If) into the compound (Ig) shown in
reactionformula 3 above. The compound (1) wherein A
represents [Formula 94] group (/ or group _ _J - R4
wherein R4 is a group - (T) 1NR14R15 , and R14 and R15
are bound with each other to form a 5- to 10-membered
saturated or unsaturated heterocyclic group which has
various substituents thereon, may be produced as shown
in reaction formulas 18 to 20, 22, 24 to 31, and 34 to
36 below.[Reaction formula 18] [Formula 95] (35' )
(lzz) (lbbb) wherein R1, R2, RB, X1, Y , T , 1 , A i0
and X2 are the same as described above, provided that
a and b of A10 are bound to a group Y and a group
(T)I, respectively; R14b and R15a represent the same
5- to 10-membered saturated or unsaturated
heterocyclic groups as defined in R14 and R15 above,
respectively, except that each of the heterocyclic
groups has at least one secondary amine thereon; R14c
and R15b represent the same 5- to 10-membered
saturated or unsaturated heterocyclic groups as
definedin R14 and R15 above respectively, except that
each of the heterocyclic groups has at least one
tertiary amine substituted with R50 thereon; R14d and
R15c represent the same 5- to 10-membered saturated or
unsaturated heterocyclic group defined in R14 and R15
above, respectively, except that each of the
heterocyclic groups has at least one tertiary amine
substituted with R51 thereon; R14e and R15d represent
the same 5- to 10-membered saturated or unsaturated
heterocyclic groups as defined in R14 and R15 above,
respectively, except that each of the heterocyclic
groups has at least one tertiary amine substituted
with a R52 (RB)CH- group thereon; R14f and R15e
represent the same 5- to 10-membered saturated or
unsaturated heterocyclic groups as defined in R14 and
R15 above, respectively, except that each of the
-heterocyclic groups has at least one tertiary amine
thereon substituted with a group [Formula 96] wherein
R50 is the same substituent for the heterocyclic ring,
which is formed by binding R14 and R15 to each other,
as (28), (30), (31), (32), (33), (34), (36), (37),
(38), (41), (43), (44), (45), (47), (49) (provided
that t is 1), (50) (provided that o is 0), (51), (52),
(53), (54), (55), (56), (57), (58), (59),(60), (62),
(63), (64), (65), (66), (70), (77), (79), (82), (83),
(87), (88a), or (90a) described above; R51 is the same
substituent for the heterocyclic group, which is
formed by binding R14 and R15 to each other, as (35),
(39), (40), (42), (50) (provided that o is 1), 



(67), (75), (76), (77), (78), (80), (81) or (84)
(provided that s is 0 ) described above; R52 is a
hydrogen atom, a lower alkyl group which has 1 or 2
phenyls which may have, on the phenyl ring, 1 to 3
substituents selected from the group consisting of a
lower alkanoyl group, an amino group which may have a
lower alkanoyl group as a substituent, a lower
alkoxycarbonyl group, a cyano group, a nitro group, a
phenyl group, a halogen atom, a lower alkyl group
which may have a halogen atom as a substituent, a
lower alkoxy group which may have a halogen atom as a
substituent, a phenyl lower alkoxy group, a hydroxyl
group, and a lower alkylenedioxy group, (the lower
alkyl group optionally having a pyridyl group on the
lower alkyl group) , a phenyl group which may have, on
the phenyl ring 1 to 3 substituents selected from the
group consisting of a lower alkanoyl group, an amino
group which have a lower alkanoyl group as a
substituent, a lower alkoxycarbonyl group, a cyano
group, a nitro group, a phenyl group, a halogen atom,
a lower alkyl group which may have a halogen atom as a
substituent, a lower alkoxy group which may have a
halogen atom as a substituent, a phenyl lower alkoxy
group, a hydroxygroup, and a lower alkylenedioxy
group, a pyridyl lower alkyl group which may have, on
the pyridine ring, 1 to 3 substituents selected from
the group consisting of a hydroxyl group and a lower
alkyl group which may have a hydroxyl group as a
substituent, a pyridyl group which may have, on the
pyridine ring, 1 to 3 substituents selected from the
group consisting of a hydroxyl group and a lower alkyl
group which may have a hydroxyl group as a
substituent, a pyrrolyl lower alkyl group which may
have 1 to 3 lower alkyl groups as substituents on the
pyrrole ring, a pyrrolyl group which may have 1 to 3
lower alkyl groups as substituents on the pyrrole
ring, a benzoxazolyl lower alkyl group, a benzoxazolyl
group, a benzothiazolyl lower alkyl group, a
benzothiazolyl group, a furyl lower alkyl group, a
furyl group, a lower alkyl group which may have a
substituent selected from the group consisting of a
hydroxyl group and a halogen atom, a naphthyl lower
alkyl group, a naphthyl group, a phenoxy lower alkyl
group, a group -Bi2CO-NR 20R2 1; a group -Bi3NR22R23
group, a group 1 ,2 ,3 ,4-tetrahydronaphthyl
substituted lower alkyl group which may have 1 to 5
lower alkyl groups as substituents on the 1 , 2 , 3
,4-tetrahydronaphthalene ring, a 1 ,2 ,3
,4-tetrahydronaphthyl group which may have 1 to 5
lower alkyl groups as substituents on the 1,2,3,4-
tetrahydronaphthalene ring, a quinolyl lower alkyl
group, a quinolyl group, a 1 ,2 ,3 ,4-tetrazolyl lower
alkyl group which may have, on the tetrazole ring,
asubstituent selected from the group consisting of a
lower alkyl group and a phenyl lower alkyl group, a 1
,2 ,3 ,4-tetrazolyl group which may have, on the
tetrazole ring, a substituent selected from the group
consisting of a lower alkyl group and a phenyl lower
alkyl group, a thiazolyl lower alkyl group which may
have a phenyl group as a substituent on the thiazole
ring, a thiazolyl group which may have a phenyl group
as a substituent on the thiazole ring, a benzoyl lower
alkyl group which may have, on the phenyl ring, 1 to 3
substituents selected from the group consisting of a
lower alkoxy group and a halogen atom, a piperidinyl
lower alkyl group which may have a lower alkyl group
as a substituent on the piperidine ring, a benzoyl
lower alkyl group which may have, on the phenyl ring,
1 to 3 substituents selected from the group consisting
of a lower alkoxy group and a halogen atom, a
piperidinyl group which may have a lower alkyl group
on the piperidine ring, a 1 ,2 , 3
,4-tetrahydroquinolyl lower alkyl group which may have
an oxo group as a substituent on the
tetrahydroquinoline ring, a 1,2,3,4-
tetrahydroquinolyl group which may have an oxo group
as a substituent on the tetrahydroquinoline ring, a
1,3,4- oxadiazolyl lower alkyl group which may have an
oxo group as a substituent on the 1 , 3 ,4-oxadiazole
ring, a 1 , 3 , 4-oxadiazolyl group which may have an
oxo group as a substituent on the 1 , 3 ,4-oxadiazole
ring, a cycloalkyl lower alkyl group, a cycloalkyl
group, athienyl lower alkyl group, a thienyl group, a
lower alkoxy lower alkyl group, a carboxy lower alkyl
group, a lower alkoxycarbonyl lower alkyl group, an
imidazolyl lower alkyl group, or an imidazolyl group;
and RB and R52 , together with carbon, atoms to which
they bind, may form a cycloalkyl group or a
tetrahydro-4Hpyranyl group; provided that the alkyl
moiety of the R52 (R B)CH- group in the compound
(laaa) has not more than six carbon atoms. The
reaction of the compound (35') and the compound (39)
is carried out under the same conditions as in the
reaction of the compound (Ib) with the compound (4)
shown in reaction formula 2 above. The reaction of the
compound (35') and the compound (40) is carried out
under the same conditions as in the reaction of the
compound (Ib) and the compound (6) shown in reaction
formula 2 above. The reaction of the compound (35 1)
and the compound (41) is carried out under the same
conditions as in the reaction of the compound (Ib) and
the compound (5) shown in reaction formula 2 above.
The reaction is carried out using a compound (41),
whose RB and R52 (bound to a carbon atom) are mutually
bound to form a cycloalkyl ring or a
tetrahydro-4H-pyran ring together with the carbon atom
in the presence of a hydride reducing agent, as a
starting material. In this case, in place of
thecompound (41), cycloalkyloxytrialkylsilane such as
[(1- ethoxycyclopropyl) oxy] trimethylsilane may be
used as the starting material (to produce the above
described compound (41) in the reaction system). The
reaction of the compound (35') and the compound (42)
is carried out under the same conditions as in the
reaction of the compound (2) and the compound (3)
shown in reaction formula 1 above. The compound (35')
may also be produced from the compound (lyy), (lzz) or
(laaa) under the same reaction conditions as in the
reaction which converts the compound (liii 1 ) into
the compound (lhhh') shown in reaction formula 24
below. [Reaction formula 19] [Formula 97] (lccc)
(lddd) wherein R1, R2, Xi, Y , T , 1 , A i0 and X are
the same as described above, provided that a . and b
of A10 are bound to Y and (T)I, respectively; R14g and
R15f are the same 5- to 10-membered saturated or
unsaturated heterocyclic groups as defined in R14 and
R15 above, respectively, except that each of the
heterocyclic groups has at least one tertiary amine
substituted with a lower alkoxycarbonyl group thereon;
and R14h and R15g are the same 5- to 10-membered
saturated or unsaturated heterocyclic groups as
defined in R14 and R15 above, respectively, except
that each of the heterocyclic groups has at least one
secondary amine thereon. The reaction which converts
the compound (lccc) into the compound (lddd) may be
carried out under the same reaction conditions as in
hydrolysis B as described in reaction formula 9 above.
[Reaction formula 20] [Formula 98] (leee) (lfff)
wherein R1, R2, Xi, Y , T , 1 and A10 are the same as
described above, provided that a and b of A i0 are
bound to a group Y and a group (T)I, respectively,
R74a represents a nitro group or a group -R1, and;
R141 and R15h are the same 5- to 10-membered saturated
or unsaturated heterocyclic groups as defined in R14
and R15 above, respectively, except that each of the
heterocyclic groups has at least one lower
alkoxycarbonyl lower alkoxy group, lower
alkoxycarbonyl group, lower alkoxycarbonyl lower alkyl
group, or a group -(B 12CO) t-N(R 20a )R51' thereon;
R14 and R151 are the same 5- to 10-membered saturated
orunsaturated heterocyclic groups as defined in R14
and R15 above, respectively, except that each of the
heterocyclic groups has at least one carboxy lower
alkoxy group, carboxy group, carboxy lower alkyl
group, or a group - (Bi2CO) t-N (R20a )R52' group
thereon; B i2 and t are the same as described above;
R20a represents a hydrogen atom, a cycloalkyl group,
an amino group which may have a lower alkoxycarbonyl
group as a substituent, a benzoyl group which may have
1 to 3 alkoxy groups as substituents on the phenyl
ring, a lower alkyl group, a lower alkyl group which
may have, on the phenyl ring, substituents selected
from the group consisting of an lower alkoxycarbonyl
group, a cyano group, a nitro group, a phenyl group,
and a halogen atom, a lower alkyl group which may have
a halogen atom as a substituent, a lower alkoxy group
which may have a halogen atom as a substituent, and a
lower alkylthio group, a phenyl group which may have,
on the phenyl ring, 1 to 3 substituents selected from
the group consisting of a lower alkoxy group which may
have a halogen atom as a substituent and a lower alkyl
group which may have a halogen atom as a substituent,
a lower alkoxycarbonyl group, a cycloalkyl lower alkyl
group, a pyrrolidinyl lower alkyl group which may
have, on the pyrrolidine ring, 1 to 3 lower alkyl
groups which may have a hydroxyl group as a
substituent, an amino substituted lower alkyl group
which may have asubstituent selected from 'the group
consisting of a phenyl group and a lower alkyl group,
a 1 , 2 ,3 ,4-tetrahydronaphthyl substituted lower
alkyl group which may have 1 to 5 lower alkyl groups
as substituents on the 1 ,2 , 3
,4-tetrahydronaphthalene ring, a naphthyl lower alkyl
group, a pyridyl lower alkyl group, a quinolyl lower
alkyl group, a 1,2,3,4- tetrazolyl lower alkyl group
which may have, on the tetrazole ring, 1 to 3
substituents selected from the group consisting of a
lower alkyl group and a phenyl lower alkyl group, a 1
,2 ,4-triazolyl lower alkyl group, a tetrahydrofuryl
lower alkyl group which may have a hydroxyl group as a
substituent on the lower alkyl group, a phenoxy lower
alkyl group which may have, on the phenyl ring, 1 to 3
substituents selected from the group consisting of a
lower alkyl group and a nitro group, a phenyl lower
alkanoyl group, a lower alkanoyl group which may have
a halogen atom as a substituent, an imidazolyl lower
alkanoyl group, a lower alkoxycarbonyl lower alkyl
group, a pyridyl group, or a carboxy lower alkyl
group; R51' is a lower alkoxycarbonyl group or a lower
alkoxycarbonyl lower alkyl group; R52' is a hydrogen
atom or a carboxy lower alkyl group; and R53 is a
lower alkyl group. The reaction which converts the
compound (leee) into the compound (lfff) may be
carried outunder the same reaction conditions as
described in hydrolysis B as described in reaction
formula 9 above. The reaction of the compound (lfff)
and the compound (43) may be carried out under any
conditions of a typical esterif ication reaction. For
example, the reaction is carried out in the presence
of a mineral acid such as hydrochloric acid or
sulfuric acid, and a halogenating agent such as
thionylchloride, phosphorus oxychloride, phosphorus
pentachloride, or phosphorus trichloride. The compound
(43) is used in a large excess amount of that of the
compound (lfff) . The reaction favorably proceeds
typically at about 0 to 150C and preferably at about
50 to 100C, and is completed generally in about 1 to
10 hours. The esterif ication reaction may be carried
out using a condensation agent such as carbodiimide in
the presence of a basic compound such as
dimethylaminopyridine. Typical reaction conditions for
producing an amide bond, which are used in the
reaction of the compound (Ib) and the compound (6)
shown in reaction formula 2 , may also be used. The
reaction of the compound (lfff) and compound (43) is
carried out in the presence of the same basic compound
and the solvent as those used in the reaction of the
compound (2) and the compound (3) of reaction formula
1 . The reaction is carried out typically at about 0
to 100C and preferably at about 0 to 7OC, and
completed generally in about 1 to 30 hours.The
compound (leee) may also be produced using a
halogenated lower alkyl such as methyl iodide in place
of the compound (43) under the same conditions as in
the reaction of the compound (2) and the compound (3)
shown in reaction formula 1 . [Reaction formula 21]
[Formula 99] wherein R1, R2, X1, Y , A i0, R13a , B2i
and R53 are the same as described above, and R54 is a
lower alkyl group, provided that a and b o f A 10 are
bound to a group Y anda piperidinyl group,
respectively. The reaction which converts the compound
(lggg-1) into the compound (Iv-I) and the reaction
which converts the compound (lggg-2) into the compound
(lv-2) is carried out under the same reaction
conditions as in hydrolysis B as described in reaction
formula 9 . The reaction of the compound (Iv-I) and
the compound (43) and the reaction of the compound
(lv-2) and the compound (43) are carried out under the
same reaction conditions as in the reaction of the
compound (lfff) and the compound (43) shown in
reaction formula 20 above. The compound (lggg-1) may
also be produced using a halogenated lower alkyl such
as methyl iodide in place of the compound (43) under
the same conditions as in the reaction of the compound
(2) and the compound (3) shown in reaction formula 1
above. Similarly, the compound (lggg-2) may also be
produced using a halogenated lower alkyl such as
methyl iodide in place of the compound (43) under the
same 



conditions as in the reaction of the compound (2) and
the compound (3) shown in reaction formula 1 above.
[Reaction formula 22] [Formula 100] (lhhh) (li
)wherein R1, R2, Xi, Y , T , 1 and A i0 are the same
as described above, provided that a _ and b of A10 are
bound to a group Y and a group (T)I, respectively;
R14k and R 15D are the same 5- to 10-membered
saturated or unsaturated heterocyclic groups' as
defined in R14 and R15 above, respectively, except
that each of the heterocyclic groups has at least one
group -B2iCONHNH2 (wherein B21 is the same as
described above) thereon; and R141 and R15k are the
same 5- to 10-membered saturated or unsaturated
heterocyclic groups as defined in R14 and R15 above,
respectively, except that each of the heterocyclic
groups has at least one group [Formula 101] thereon.
The reaction which converts the compound (lhhh) into
compound (liii) is carried out under the same
conditions as in the reaction of the compound (Ib) and
the compound (6) shown in reaction formula 2
above.[Reaction formula 23] [Formula 102] (44) (44a)
(47) (lrrr) wherein R1, R2, Xi, Y , A i0, B2i and X2
are the same as described above, provided that a and b
of A i0 are bound to a group Y and a group (T)I,
respectively, R55 is a lower alkanoyl group, and R55a
is a lower alkyl group. The reaction of the compound
(44) and the compound (45) is carried out under the
same conditions as in the reaction which converts the
compound (If) into the compound (Ih) shown in reaction
formula 3 above . The reaction of the compound (44a)
and the compound (46) is carried out under the same
conditions as in the reaction of the compound (2) and
the compound (3) shown in reaction formula 1 above.The
reaction which converts the compound (47) into the
compound (lrrr) is carried out under the same
conditions as in the reaction which converts the
compound (If) into the compound (Ih) shown in reaction
formula 3 above. [Reaction formula 24] [Formula 103]
(lhhh' ) (liii' ) wherein R1, R2, X1, Y , T , 1 , A 0
and X2 are the same as described above, provided that
a _ and b of A i0 are bound to a group Y and a group
(T) 1 , respectively; R14m and R151 are the same 5- to
10-membered saturated or unsaturated heterocyclic
groups as defined in R14 and R15 above, respectively,
except that each of the heterocyclic groups has at
least one hydroxyl group or hydroxyl group substituted
lower alkyl group thereon; R14n and R15m are the same
5- to 10-membered saturated or unsaturated
heterocyclic groups as defined in R14 and R15 above,
respectively, except that each of the heterocyclic
groups has at least one group -OR56 thereon; R56
represents a phenyl group which have, on the phenyl
ring, with 1 to 3 substituents selected from the group
consisting of a cyano group, a lower alkyl group
whichmay have a halogen atom as a substituent, and a
lower alkoxy group which may have a halogen atom as a
substituent, a phenyl lower alkyl group which may
have, on the phenyl ring, with 1 to 3 substituents
selected from the group consisting of a halogen atom,
a lower alkyl group which may have a halogen atom as a
substituent, and a lower alkoxy group which may have a
halogen atom as a substituent, a pyridyl lower alkyl
group, a lower alkyl group, a lower alkoxy lower alkyl
group, a benzoyl group, a lower alkoxycarbonyl lower
alkyl, a carboxy lower alkyl group; or a group
-B15-CONR26R27 group (wherein B i5, R26 and R27 are
the same as described above) , provided that, the R56
of the compound (48), which reacts with the
heterocyclic group substituted with at least one
hydroxyl group substituted lower alkyl group of the
compound (lhhh 1 ) , is an unsubstituted phenyl group
or a lower alkyl group. The reaction of the compound
(lhhh 1) and the compound (48) is carried out under
the same conditions as in the reaction of the compound
(2) and the compound (3) shown in reaction formula 1
above. The reaction which converts the compound
(liii') into the compound (lhhh 1) is carried out
under the same conditions as in hydrolysis B as
described in reaction formula 9 above. The compound
(liii') may be converted into the compound (lhhh 1) by
a reduction reaction. Thisreduction reaction is, for
example, carried out in an appropriate solvent in the
presence of a catalytic hydrogen reducing agent .
Examples of the solvent include water, fatty acids
such as acetic acid, alcohols such as methanol,
ethanol, and isopropanol, aliphatic hydrocarbons such
as hexane and cyclohexane, ethers such as dioxane,
tetrahydrofuran, diethyl ether, monoglyme, and
diglyme, esters such as ethyl acetate and methyl
acetate, aprotic polar solvents such as N ,N-dimethylf
ormamide, and a mixture thereof. Examples of the
catalytic hydrogen reducing agent include palladium,
palladium black, palladiumcarbon, platinum, platinum
oxide, copper chromite, and Raney nickel. These
reducing agents may be used singly or as a mixture of
two types or more. The catalytic hydrogen reducing
agent is preferably used generally in an amount of
0.02 to 1 times that of the compound (liii 1) on a
weight basis. The reaction temperature is typically
set at about -20 to 100C and preferably at about 0 to
about 80C. The reaction is preferably carried out at a
hydrogen pressure of typically 1-10 atm, and completed
generally in about 0.5 to 20 hours.[Reaction formula
25] [Formula 104] (luuu) (lvvv) (lxxx) wherein R1, R2,
X1, Y , T , 1 , A10, RA and X2 are the same as
described above, provided that a and b of A i0 are
bound to a group Y and a group (T)I, respectively; R14
and R15n are the same 5- to 10-membered saturated or
unsaturated heterocyclic groups as defined in R14 and
R15 above, respectively, except that each of the
heterocyclic groups has at least one group - (Bi2CO)
tNHR 20a thereon; R14p and R15 are the same 5- to
10-membered saturated or unsaturated heterocyclic
groups as defined in R14 and R15 above, respectively,
except that each of the heterocyclic groups has at
least one group - (Bi2CO) tN(R 20a )R21b thereon; and
R14q and R15p are the same 5- to 10-membered saturated
orunsaturated heterocyclic groups as defined in R14
and R15 above, respectively, except that each of the
heterocyclic groups has at least one group - (Bi2CO)
tN(R2Oa )R21c thereon; R14r and R15q represent the
same 5- to 10-membered saturated or unsaturated
heterocyclic groups as defined in R14 and R15 above,
respectively, except that each of the heterocyclic
groups has at least one group - (Bi2CO) tN(R2Oa )
(CHRAR21d ) thereon, wherein B i2, t and R20a are the
same as described above; R21b represents a lower alkyl
group, a cycloalkyl group, a lower alkyl group which
may have 1 or 2 phenyls which may have, on the phenyl
ring, 1 to 3 substituents selected from the group
consisting of a lower alkoxycarbonyl group, a cyano
group, a nitro group, a phenyl group, a halogen atom,
a lower alkyl group which may have a halogen atom as a
substituent, a lower alkoxy group which may have a
halogen atom as a substituent and a lower alkylthio
group, a phenyl group which may have, on the phenyl
ring, 1 to 3 groups selected from the group consisting
of a lower alkoxy group which may have a halogen atom
as a substituent and a lower alkyl group which may
have a halogen atom as a substituent, a cycloalkyl
lower alkyl group, a pyrrolidinyl lower alkyl group
which may have, on the pyrrolidine ring, 1 to 3 lower
alkyl groups which may have a hydroxyl group as a
substituent, an amino substituted lower alkyl group
which may have asubstituent selected from *the group
consisting of a phenyl group and a lower alkyl group,
a 1,2,3,4- tetrahydronaphthyl substituted lower alkyl
group which may have 1 to 5 lower alkyl groups as
substituents on the 1 ,2 , 3 ,4-tetrahydronaphthalene
ring, a naphthyl lower alkyl group, a pyridyl lower
alkyl group, a quinolyl lower alkyl group, a 1 ,2 , 3
,4-tetrazolyl lower alkyl group which may have, on the
tetrazole ring, 1 to 3 substituents selected from the
group consisting of a lower alkyl group and a phenyl
lower alkyl group, a 1 ,2 ,4-triazolyl lower alkyl
group, a tetrahydrof uryl lower alkyl group which may
have a hydroxyl group as a substituent on the lower
alkyl group, a phenoxy lower alkyl group which may
have, on the phenyl ring, 1 to 3 substituents selected
from the group consisting of a lower alkyl group and a
nitro group, a lower alk xycarbonyl lower alkyl group,
a pyridyl group, or a carboxy lower alkyl group; R21c
represents a benzoyl group which may have 1 to 3 lower
alkoxy groups as substituents on the phenyl ring, a
lower alkoxycarbonyl group, a phenyl lower alkanoyl
group, a lower alkanoyl group which may have a halogen
atom as a substituent or an imidazolyl lower alkanoyl
group; and R21d represents a hydrogen atom, a lower
alkyl group, a lower alkyl group which have 1 or 2
phenyl groups which may have, on the phenyl ring, 1 to
3 substituents selected from the group consisting of a
loweralkoxycarbonyl group, a cyano group, a nitro
group, a phenyl group, a halogen atom, a lower alkyl
group which may have a halogen atom as a substituent,
a lower alkoxy group which may have a halogen atom as
a substituent and a lower alkylthdo group, a phenyl
group which may have, on he phenyl ring, 1 to 3
substituents selected from the group consisting of a
lower alkoxycarbonyl group, a cyano group, a nitro
group, a phenyl group, a halogen atom, a lower alkyl
group which may be substituted with a halogen atom, a
lower alkoxy group which may be substituted with a
halogen atom and a lower alkylthio group, a cycloalkyl
lower alkyl group, a cycloalkyl group, a pyrrolidinyl
lower alkyl group which may have, on the pyrrolidine
ring, 1 to 3 lower alkyl groups which may have a
hydroxyl group as a substituent, a pyrrolidinyl group
which may have, on the pyrrolidine ring, 1 to 3 lower
alkyl groups which may have a hydroxyl group as a
substituent, an amino substituted lower alkyl group
which may have a group selected from the group
consisting of a phenyl group and a lower alkyl group,
a 1 ,2 ,3 ,4-tetrahydronaphthyl substituted lower
alkyl group which may have 1 to 5 lower alkyl groups
as substituents on the 1,2,3,4- tetrahydronaphthalene
ring, a 1,2,3,4- tetrahydronaphthyl group which may
have 1 to 5 lower alkyl groups as substituents on the
1,2,3,4- tetrahydronaphthalene ring, a naphthyl lower
alkyl group, a naphthyl group, a pyridyl lower alkyl
group, apyridyl group, a quinolyl 'lower alkyl group,
a quinolyl group, a 1 ,2 ,3 , 4-tetrazolyl lower alkyl
group which may have, on the tetrazole ring, 1 to 3
substituents selected from the group consisting of a
lower alkyl group and a phenyl lower alkyl group, a
1,2,3,4- tetrazolyl group which may have, on the
tetrazole ring, 1 to 3 substituents selected from the
group consisting of a lower alkyl group and a phenyl
lower alkyl group, a 1 ,2 ,4-triazolyl lower alkyl
group, a 1 ,2 ,4-triazolyl group, a tetrahydrofuryl
lower alkyl group which may have a hydroxyl group as a
substituent on the lower alkyl group, a
tetrahydrofuryl group which may have a hydroxyl group
as a substituent on the lower alkyl group, a phenoxy
lower alkyl group which may have, on the phenyl ring,
1 to 3 substituents selected from the group consisting
of a lower alkyl group and a nitro group, a lower
alkoxycarbonyl lower alkyl group or a carboxy lower
alkyl group; provided that the alkyl moiety of CHR
AR21d in the side chain (- (B 2iCO) tN (R 20a )
(CHRAR21d )) has not more than 6 carbon atoms. The
reaction of the compound (luuu) with the compound (4 9
) is carried out under the same reaction conditions as
in the reaction of the compound (Ib) and the compound
(4) shown in reaction formula 2 above. The reaction of
the compound (luuu) and the compound (51) is carried
out under the same reaction conditions as in the
reaction of the compound (Ib) andthe compound (5)
shown in 'reaction formula 2 above. The reaction of
the compound (luuu) and the compound (50) is carried
out under the same reaction conditions as in the
reaction of the compound (Ib) and the compound (6)
shown in reaction formula 2 above. [Reaction formula 2
] [Formula 105] (lyyy) (lzzz) wherein R1, R2, Xi, Y ,
T , 1 , and Aio are the same as described above,
provided that a and b of Aio are bound to Y and (T)I,
respectively; R14s and R15r represent the same 5- to
10-membered saturated or unsaturated heterocyclic
groups as defined in R14 and R15 above, respectively,
except that each of the heterocyclic groups has at
least one group - (CO)OBi3X2 thereon; R14t and R15s
represent the same 5- to 10-membered saturated or
unsaturated heterocyclic groups as defined in R14 and
R15 above, respectively, except that each of the
heterocyclic groups has at least one group -(CO)O B
i3R84 thereon; and R84 is a group -NR22R23 or an
imidazolyl group (wherein B 3, o , X , R22 and R23 are
the same as described above) .The reaction of 'the
compound (lyyy) and the 



compound (52) is carried out under the same reaction
conditions as in the reaction of the compound (Ib) and
the compound (4) shown in reaction formula 2 above.
[Reaction formula 27] [Formula 106] (laaaa) (lbbbb)
wherein R1, R2, X1, Y , T , 1 , and Aio are the same
as described above, provided that a and b of A i0 are
bound to a group Y and group (T)I, respectively; R14s'
and R15r' represent the same 5- to 10-membered
saturated or unsaturated heterocyclic groups as
defined in R14 and R15 above, respectively, except
that each of the heterocyclic groups has at least one
group -N(R 28 )- CO-Bi6X2 thereon; and R14u and R15t
represent the same 5- to 10-membered saturated or
unsaturated heterocyclic groups as defined in R14 and
R15 above, respectively, except that each of the
heterocyclic groups has at least one group -N(R 28 )-
CO-Bi6NR29R30 thereon; (wherein R28, B i6, X2, R29 and
R30 represent the same as described above) . The
reaction of the compound (laaaa) and the compound (53)
is carried out under the same reactionconditions as in
the reaction of the compound (Ib) and the compound (4)
shown in reaction formula 2 above. [Reaction formula
28] [Formula 107] (lcccc) (ldddd) wherein R74a , R2,
Xi, Y , T , 1 , and A i0 are the same as described
above, provided that a . and b o f A o are bound to a
group Y and a group (T)I, respectively; R14v and R15u
represent the same 5- to 10-membered saturated or
unsaturated heterocyclic groups as defined in R14 and
R15 above, respectively, except that each o f the
heterocyclic groups has at least one group -B12COOH
thereon; and R14w and R15v represent the same 5- to
10-membered saturated or unsaturated heterocyclic
groups as defined in R14 and R15 above, respectively,
except that each o f the heterocyclic groups has at
least one group - B i2CONR 20R2 1 thereon; (wherein
B12 , R20 and R2 1 are the same as described above) .
The reaction of the compound (lcccc) and the compound
(54) is carried out under the same reaction conditions
a s in the reaction of the compound (Ib) and the
compound (6) shown in reaction formula 2
above.[Reaction formula 29] [Formula 108] (leeee)
(lffff) wherein R1, R2 , X 1, Y , T , 1 , and A 10 are
the same as described above, provided that a _ and b o
f A 0 are bound to a group Y and a group (T)I,
respectively; R14x and R15w represent the same 5- to
10-membered saturated or unsaturated heterocyclic
groups a s defined in R14 and R15 above, respectively,
except that each o f the heterocyclic groups has at
least one group -OB i5COOH; and R14y and R15x
represent the same 5- to 10-membered saturated or
unsaturated heterocyclic groups a s defined in R14 and
R15 above, respectively, except that each o f the
heterocyclic groups has at least one group -0- B
i5CONR 26R27 thereon; (wherein B i5, R26 and R27 are
the same as described above) . The reaction o f the
compound (leeee) and the compound (55) is carried out
under the same reaction conditions as in the reaction
o f the compound (Ib) and the compound (6) shown in
reaction formula 2 above.[Reaction formula 30]
[Formula 109] (lgggg) (lhhhh) wherein R1, R2 , X 1, Y
, T , 1 , and A i0 are the same a s described above,
provided that a and b o f Aio are bound to a group Y
and (T)I, respectively; R14z and R15y represent the
same 5- to 10-membered saturated o r unsaturated
heterocyclic groups a s defined in R 14 and R 15
above, respectively, except that each o f the
heterocyclic groups has at least one group -N(R 31 )-
B i7-COOH thereon; and R 14aa and R15z represent the
same 5- to 10-membered saturated or unsaturated
heterocyclic groups as defined in R14 and R15 above,
respectively, except that each o f the heterocyclic
groups has at least one group -N(R 31)- B i7CONR 32R33
thereon; (wherein R31 , B i7, and R32 , R33 are the
same a s described above) . The reaction o f the
compound (lgggg) and the compound (56) is carried out
under the same reaction conditions a s in the reaction
o f the compound (Ib) and the compound (6) o f
reaction formula 2 above.[Reaction formula 31]
[Formula 110] (li  i ) (ljjjj) wherein R1, R2, X , Y ,
T , 1 , and A i0 are the same as described above,
provided that a _ and b of A o are bound to a group Y
and a group (T)I, respectively; R14bb and R15aa
represent the same 5- to 10-mernbered saturated or
unsaturated heterocyclic groups a s defined in R14 and
R15 above, respectively, except that each of the
heterocyclic groups has at least one group -COOH
thereon; and R14cc and R15bb represent the same 5- to
10-membered saturated or unsaturated heterocyclic
groups a s defined in R14 and R15 above, respectively,
except that each of the heterocyclic groups has at
least one group -CONR 26R27 thereon; wherein R26 and
R27 are the same a s described above. The reaction of
the compound (liiii) and the compound (57) is carried
out under the same reaction conditions as in the
reaction o f the compound (Ib) and the compound (6)
shown in reaction formula 2 above.[Reaction formula
32] [Formula 111] wherein R1, R2, Xi, Y , T , 1 , R14a
and A i0 are the same as described above, provided
that a and b of A10 are bound to a group Y and a group
(T)I, respectively; h represents 0 or 1 ; and R57
represents a lower alkoxycarbonyl group. The reaction
which converts the compound (lkkkk) into the compound
(11111) may be carried out under the same reaction
conditions as in hydrolysis B described in reaction
formula 9 above.[Reaction formula 33] [Formula 112] (
l puninm) (lnnnn) (loooo) wherein R1, R2, X1, R3, R4,
Y , R11 and R12 are the same as described above, R58
represents a lower alkyl group, and g represents 0 or
1 . The reaction which converts the compound (lmmmm)
into the compound (lnnnn) may be carried out under the
same reaction conditions as in hydrolysis B as
described in reaction formula 9 above. The reaction of
the compound (lnnnn) with the compound (58) is carried
out under the same reaction conditions as in the
reaction of the compound (Ib) and the compound (6)
shown in reaction formula 2 above.[Reaction formula
34] [Formula 113] (ipppp) (lqqqq) (lrrrr) ( l ssss)
wherein R1, R2, X1, Y , T , 1 , A i0 and X are the
same as described above, provided that a . and b of A
i0 are bound to a group Y and a group (T)I,
respectively; R14hh and R15gg represent the same 5- to
10-membered saturated or unsaturated heterocyclic
groups as defined in R14 and R15 above, respectively,
except that each of the heterocyclic groups has at
least one group -(CO)o- B13NH(R 223 ) thereon; R1411
and R15hh represent the same 5- to 10-membered
saturated or unsaturated heterocyclic groups as
defined in R14 and R15 above respectively, except that
each of the heterocyclic groups has at least one group
-(CO)o- B13N(R22a )R23a thereon; R14J -1 and R1511
represent the same 5- to 10-memberedsaturated or
unsaturated heterocyclic groups as defined in R14 and
R15 above, respectively, except that each of the
heterocyclic groups has at least one group -(CO)OB
13N(R22a )R23b thereon; R14kk and R15 represent the
same 5- to 10-membered saturated or unsaturated
heterocyclic groups as defined in R14 and R15 above,
respectively, except that each of the heterocyclic
ring has at least one -(CO)o- B13N (R22a ) (CHRAR23c )
group thereon, (wherein RA, B i3 and o are the same as
described above) ; R22a is a hydrogen atom, a lower
alkyl group, a benzoyl group which may have 1 to 3
lower alkoxy groups as substituents on the phenyl
ring, a phenoxy lower alkyl group which may have a
lower alkyl group as a substituent on the phenyl ring,
a phenyl lower alkyl group or a phenyl group; R23a
represents a lower alkyl group, a phenoxy lower alkyl
group which may have a lower alkyl group as a
substituent on the phenyl ring, a phenyl lower alkyl
group or a phenyl group; R23b represents a benzoyl
group which may have 1 to 3 lower alkoxy groups as
substituents on the phenyl ring; and R23c represents a
hydrogen atom, a lower alkyl group, a phenoxy lower
alkyl group which may have a lower alkyl group as a
substituent on the phenyl ring, a phenyl lower alkyl
group or a phenyl group; provided that the alkyl
moiety of the -CHRAR23c group in the side chain
(-(CO)O-Bi3-N(R223 ) (CHRAR23c )) of the compound
(lssss) has not more than 6 carbon atoms. The reaction
of the compound (lpppp) and the compound (59) is
carried out under the same reaction conditions as in
the reaction of the compound (Ib) and the compound (4)
shown in reaction formula 2 above. The reaction of the
compound (lpppp) and the compound (61) is carried out
under the same reaction conditions as in the reaction
of the compound (Ib) and the compound (5) shown in
reaction formula 2 above. The reaction of the compound
(lpppp) and the compound (60) is carried out under the
same reaction conditions as in the reaction of the
compound (Ib) and the compound (6) shown in reaction
formula 2 above. [Reaction formula 35] [Formula 114]
(ltttt) (luuuu) R?2277 'b .;C=0 (63) DA- (lvvvv)
wherein R1, R2, Xi, Y, T, 1, A10 and X2 are the same
as described above, provided that a and b of Ai 0 are
boundto a group Y and a group (T)I, respectively;
R1411 and R15kk represent the same 5- to 10-membered
saturated or unsaturated heterocyclic groups as
defined in R14 and R15 above, respectively, except
that each of the heterocyclic groups has at least one
group - (0- B15 )S-CONH(R 263 ) thereon; R i4nun and R
i5ii represent t e same 5- to 10-membered saturated or
unsaturated heterocyclic groups as defined in R14 and
R15 above, respectively, except that each of the
heterocyclic groups has at least one group - (0- B15
)s-CON(R 26a ) (R 27a ) thereon; R14nn and R15mm
represent the same 5- to 10- membered saturated or
unsaturated heterocyclic group as defined in R14 and
R15 above, respectively, except that each of the
heterocyclic rings has at least one group - (0-B15
)s-CON (R 26a ) (CHRAR27b ), (wherein B1 , s and RA
are the same as described above) ; R26a represents a
hydrogen atom, a lower alkyl group, a phenyl lower
alkyl group or an imidazolyl lower alkyl group; R27a
represents a lower alkyl group, a phenyl lower alkyl
group or an imidazolyl lower alkyl group; and R27b
represents a hydrogen atom, a lower alkyl group, a
phenyl lower alkyl group, a phenyl group, an
imidazolyl group or an imidazolyl lower alkyl group;
provided that the alkyl moiety of the -CHRAR27b group
in the side chain (- (0-B15 )s-CO (R26a ) (CHR R27b ))
of the compound (lvvvv) has not more than 6 carbon
atoms.The reaction of 'the compound (ltttt) and the
compound (62) is carried out under the same reaction
conditions as in the reaction of the compound (Ib) and
the compound (4) shown in reaction formula 2 above.
The reaction of the compound (ltttt) and the compound
(63) is carried out under the same reaction conditions
as in the reaction of the compound (Ib) and the
compound (5) shown in reaction formula 2 above.
[Reaction formula 36] [Formula 115] i4oo (lcccc' )
(lyyyy) (lhhh) wherein R1, R2, X1, Y , T , 1 , A10 ,
R14v , R15u , R14k and R 14D are the same as described
above, provided that a and b of Aio e bound to a group
Y and a group (T)I, respectively; R59 represents a
lower alkyl group; and R14o and R15nn represent the
same 5- to 10-membered saturated or unsaturated
heterocyclic groups as defined in R14 and R15 above,
respectively, except that each of the heterocyclic
groups has at least one group - B2ICONHNHCOOR 59
,(wherein B2i is the same as described above) . The
reaction of the compound (lcccc 1) and the compound
(102) is carried out under the same reaction
conditions as in the reaction of the compound (Ib) and
the compound (6) shown in reaction formula 2 above.
The reaction which converts the compound (lyyyy) into
the compound (Ihhh) may be carried out under the same
reaction conditions as in hydrolysis B as described in
reaction formula 9 above. 



The compound of the present invention of the general
formula (1) in which various groups are taken as R1 is
produced, for example, as shown by reaction formulas
37 to 46 below. [Reaction formula 37] [Formula 116]
(Iy)wherein R2, Xi, Y A i6, R6, R 8, B2i , RA and X2
are the same as described above, provided that the
B2iCHRA moiety of the (R 6-B2iCHRA- ) group of the
compound (Iy) has not more than 6 carbon atoms . The
reaction of the compound (19) and the compound (20) is
carried out under the same reaction conditions as in
the reaction of the compound (Ib) and the compound (4)
shown in reaction formula 2 above. The reaction of the
compound (19) and the compound (21) is carried out
under the same reaction conditions as in the reaction
of the compound (Ib) and the compound (5) of reaction
formula 2 above. The reaction of the compound (19) and
the compound (22) is carried out under the same
reaction conditions as in the reaction of the compound
(Ib) and the compound (6) of reaction formula 2
above.[Reaction formula 38] [Formula 117] (Ice)
wherein R2, Xi, Y , A , R6, B , RA and X are the same
as described above, R8a represents a lower alkyl group
which may have a lower alkoxy group as a substituent,
a lower alkylsulf onyl group or a phenyl lower alkyl
group, R8b represents a hydrogen atom, a phenyl group,
phenyl lower alkyl group or a lower alkyl group which
may have a lower alkoxy group as a substituent, and
R8c represents a lower alkanoyl group, provided that
the alkyl moiety of the -CHR AR8b group of the
compound (Ice) has not more than 6 carbon atoms. The
reaction of the compound (laa) and the compound (23)
is carried out under the same reactionconditions as in
the reaction of the compound (Ib) and the compound (4)
shown in reaction formula 2 above. The reaction of the
compound (laa) and the compound (24) is carried out
under the same reaction conditions as in the reaction
of the compound (Ib) and the compound (5) shown in
reaction formula 2 above. The reaction o f the
compound (laa) and the compound (25) is carried out
under the same reaction conditions as in the reaction
o f the compound (Ib) and the compound (6) shown in
reaction formula 2 above. [Reaction formula 39]
[Formula 118] (26) (lee) wherein R2, Xi, Y , A , B2 ,
f , RA and R6 are the same as described above,
provided that the (B2i)fCHR A moiety of the side chain
(- (B 2i ) fCHR ANH R6) of the compound (lee) has not
more than 6 carbon atoms. The reaction of the compound
(26) and the compound (27) is carried out under the
same reaction conditions as in the reaction o f the
compound (Ib) and the compound (5) shown in reaction
formula 2 above.[Reaction formula 40] [Formula 119]
(28) (Iff) wherein R represents a group -Y-A or a
halogen atom, and R2, X1, Y , A , and R6 are the same
as described above . The reaction of the compound (28)
and the compound (27) is carried out under the same
reaction conditions as in the reaction of the compound
(Ib) and the compound (6) shown in reaction formula 2
above. [Reaction formula 41] [Formula 120]
(lhh)wherein R2, X1, Y , A , R6, R8a, R8b , R8c, RA
and X2 are the same as described above, provided that
the alkyl moiety of the group -CHRAR8b of the compound
(lhh) has not more than 6 carbon atoms. The r-eaction
of the compound (Iff) and the compound (23) is carried
out under the same reaction conditions similar as in
the reaction of the compound (Ib) and the compound (4)
shown in reaction formula 2 above. The reaction of the
compound (Iff) and the compound (24) is carried out
under the same reaction conditions as in the reaction
of the compound (Ib) and the compound (5) shown in
reaction formula 2 above. The reaction of the compound
(Iff) and the compound (25) is carried out under the
same reaction conditions as in the reaction of the
compound (Ib) and the compound (6) shown in reaction
formula 2 above.[Reaction formula 42] [Formula 121] -
A (30) (ljj) R6SO2X2 (32) (111) (lkk) wherein R2, X1,
Y , A , R6 and X2 are the same as described above .
The reaction which converts the compound (30) into the
compound (ljj) is carried out under the same reaction
conditions as in the reaction which converts the
compound (If) into the compound (Ih) shown in reaction
formula 3 above. The reaction which converts the
compound (ljj) into the compound (lkk) is carried out
under the same reaction conditions as in the reaction
of the compound (Ib) and the compound (5) shown in
reaction formula 2 above. The reaction of the compound
(30) and thecompound (32 ) i s carried out under the
same reaction conditions as i n the reaction of the
compound (Ib) and the compound (4) shown i n reaction
formula 2 above . [Reaction formula 43 ] [Formula 122
] (33) (lmm) wherein R2, Xi, Y , A , X2 and R6 are the
same as described above, B23 represents a lower
alkylene group or a lower alkenylene group, and the
B23-HC=CH- moiety in the side chain (R 6B23-HC=CH-) of
the compound (lmm) has 1 to 3 double bonds and has not
more than 6 carbon atoms. The reaction of the compound
(33) and the compound (34) is carried out in an
appropriate inert solvent and in the presence of a
condensation agent. Examples of the inert solvent to
be used in the above described reaction include
aromatic hydrocarbons such as benzene, toluene, and
xylene, ethers such as diethyl ether, tetrahydrofuran,
dioxane, monoglyme, and diglyme, halogenated
hydrocarbons such as dichloromethane, dichloroethane,
chloroform, and carbon tetrachloride, lower alcohols
such as methanol, ethanol, isopropanol, butanol,
tert-butanol, and ethylene glycol, fatty acids such as
a-dimethylaminoacetic acid and acetic acid, esters
such as ethyl acetate and methyl acetate, ketones such
as acetone and methyl ethyl ketone, acetonitrile, 1-
methyl-2-pyrrolidone, pyridine, dimethyl sulfoxide,
dimethylf ormamide, and hexamethylphosphoric acid
triamide, and a mixture thereof. Examples of the
condensation agent include palladium complexes such a
s bis (benzonitrile) dichloropalladium (II) . The
condensation agent is favorably used typically in an
amount 0.01 to 1 times and preferably 0.01 to 0.5
times that o f the compound (33) on a molar basis .
The above described reaction favorably proceeds
typically at 0 to 200C and preferably at about room
temperature to about 150C and is generally completed
in about 10 minutes to 20 hours. The above described
reaction proceeds advantageously b y adding an alkali
metal salt o f a fatty acid such as sodium acetate to
the reaction system. [Reaction formula 44] [Formula
123] (Inn) (loo)wherein R2, X1, Y , A and R6 are the
same as described above. The reaction which converts
the compound (Inn) into the compound (loo) is carried
out under the same reaction conditions as in /the
reaction which converts the compound (If) into the
compound (Ig) shown in reaction formula 3 above.
[Reaction formula 45] [Formula 124] (64) (lwwww)
wherein A i7 represents a group [Formula 125] group -
A group or group wherein R2, R3, p , Xi, Y , A , Bo
and R6 are the same as described above. The reaction
of the compound (64) and the compound (65) is carried
out in an appropriate solvent in the presence of a
condensation agent. Any solvent may be used as long as
it is used in the reaction of a carboxylic acid halide
with an amine (Ib) of the reactions between the
compound (Ib) and the compound (6) (an amide bond
generationreaction) shown in reaction formula 2 .
Examples of the condensation agent include a mixture
of an azocarboxylate (such as diethyl
azodicarboxylate) and a phosphorus compound (such as
triphenylphosphine) . The condensation agent is
favorably used typically in at least an equimolar
amount to the compound (64) and preferably 1 to 2
times that of the compound (64) on a molar basis. The
compound (65) is favorably used typically in an amount
of at least an equimolar to the compound (64) and
preferably 1 to 2 times that of the compound (64) on a
molar basis. The above described reaction favorably
proceeds typically at 0 to 200C, preferably at about 0
to 150C and is generally completed in about 1 to 10
hours . [Reaction formula 46] [Formula 126] (30)
(lxxxx) wherein R , Xi, Y , A , and R are the same as
described above. The reaction of the compound (30) and
the compound (66) is carried out in the presence or
absenceof a basic compound and preferably in the
absence of the basic compound and in the presence or
absence of an appropriate solvent. Any inert solvent
and basic compound may be used as long as they are
used in the reaction of a carboxylic acid halide and
an amine (Ib) of the reactions between the compound
(Ib) and the compound (6) (an amide bond generation
reaction) shown in reaction formula 2 . The compound
(66) may be used typically in an amount of about 1 to
5 times and preferably about 1 to 3 times that of the
compound (30) on a molar basis. The above described
reaction is carried out typically at 0 to 200C and
preferably at about room temperature to 150C and is
generally completed in about 5 minutes to 50 hours. A
boron compound such as a boron trifluoridediethyl
ether complex may be added to the reaction system of
the above described reaction.[Reaction formula 47]
wherein R2, X1, Y, T2, A10 , R14 , R15, B21 , RA, X2,
R 6 and R59are the same as described above, provided
that a and b of Aio e bound to a group Y and a group
T2, respectively. The reaction which converts the
compound (68) into the compound (71) may be carried
out under the same reaction conditions as in
hydrolysis B as described in reaction formula 9 above.
The reaction of the compound (71) and the compound
(100) is carried out under the same reaction
conditions as in the reaction of the compound (lfff)
and the compound (43) shown in reaction formula 20
above. The compound (68) may also be produced using a
halogenated lower alkyl group such as methyl iodide in
place of the compound (100) in the same as in the
reaction of the compound (2) and the compound (3)
shown in reaction formula 1 above. The reaction which
converts the compound (68) into the compound (69) may
be carried out, for example, (1) by reducing the
compound (68) with a catalytic hydride reducing agent
in an appropriate solvent, or (2) by reducing the
compound (68) with a reducing agent such as a mixture
of a metal or a metal salt with an acid, or a mixture
of a metal or a metal salt with an alkali metal
hydroxide, a sulfide, an ammonium salt or the like, in
an appropriate inert solvent. Examples of the solvent
for use in the method (1) include water, acetic acid,
alcohols such asmethanol, ethanol, and isopropanol,
hydrocarbons such as n-hexane and cyclohexane, ethers
such as dioxane, tetrahydrofuran, diethyl ether, and
diethylene glycol dimethyl ether, esters such as ethyl
acetate and methyl acetate, and aprotic polar solvents
such as N ,Ndimethylformamide, and a mixture thereof.
Examples of the catalytic hydride reducing agent
include palladium, palladium black, palladium-carbon,
platinum-carbon, platinum, platinum oxide, copper
chromite, and Raney nickel. These reducing agents may
be used singly or in a mixture of two types or more.
The reducing agent may be used generally in an amount
0.02 to 1 times that of the compound (68) on a weight
basis. The reaction temperature is set typically at
about -20 to 15OC and preferably at about 0 to 100C,
and the hydrogen pressure is set typically at 1 to 10
atm. Generally, the above described reaction is
completed in about 0.5 to 100 hours. An acid such as
hydrochloric acid may be added to the reaction system.
The reducing agent for use in the method (2) is a
mixture of iron, zinc, tin or stannous chloride with a
mineral acid such as hydrochloric acid or sulfuric
acid; or a mixture of iron, ferrous sulfate, 



zinc or tin with an alkali metal hydroxide such as
sodium hydroxide, a sulfate such as ammonium sulfate
or an ammonium salt such as ammonium hydroxide or
ammonium chloride. Examples of the inert solvent
include water, acetic acid, alcohols such as methanol
and ethanol, andethers such as dioxane, and a mixture
thereof. The reducing reaction conditions may be
chosen appropriately depending on the reducing agent
to be used. For example, when stannous chloride or
hydrochloric acid is used as the reducing agent, the
reaction is favorably carried out advantageously at
about 0 to 150C, for about 0.5 to 10 hours. The
reducing agent is used in an amount at least an
equimolar to the compound (68) and typically 1 to 5
times that of the compound (68) on a molar basis. The
reaction of the compound (69) and the compound (20) is
carried out under the same reaction conditions as in
the reaction of the compound (Ib) and the compound (4)
shown in reaction formula 2 above. The reaction of the
compound (69) and the compound (22) is carried out
under the same reaction conditions as in the reaction
of the compound (Ib) and the compound (6) shown in
reaction formula 2 above. The reaction of the compound
(69) and the compound (21) is carried out under the
same reaction conditions as in the reaction of the
compound (Ib) and the compound (5) shown in reaction
formula 2 above. The reaction which converts the
compound (69) into the compound (37a), the reaction
which converts the compound (70a) into the compound
(37d), the reaction which converts the compound (70b)
into the compound (37c) and the reaction which
converts the compound (70c) into the compound (37b) is
carried outunder the same reaction conditions as in
hydrolysis B as described in reaction formula 9 . The
reaction of the compound (71) and the compound (36) is
carried out under the same reaction conditions as in
the reaction of the compound (Ib) and the compound (6)
shown in reaction formula 2 . The reaction of the
compound (69) and the compound (32) is carried out
under the same reaction conditions as in the reaction
of the compound (30) and the compound (32) shown in
reaction formula 42 above. [Reaction formula 48]
[Formula 128] (R17b ) (RA) R17c 0H (75) C=0 (74)
wherein R2, Xi, Y , A 10, B3, R14 , R15 , RA , R74a
and X2 are the same as described above; Rc represents
a group -CONR 14R15 or a group -COOR 59b , R59b
represents a lower alkyl group or a phenyl lower alkyl
group; R17a represents a lower alkyl group, a
cycloalkyl group,a lower alkyl sulfonyl group or a
lower alkenyl group; R17b represents a hydrogen atom
or a lower alkyl group; and R17c represents a
cycloalkylcarbonyl group, a lower alkanoyl group which
may have a halogen atom as a substituent or an amino
substituted lower alkanoyl group which may have a
lower alkyl group as a substituent (wherein a _ of A
i0 is bound to a group Y and b is bound to a group
-NHB 3-Rc, a group -N (R 17a )B3-Rc, a group -N (CH
(RA) (R 17b ))B3-Rc or a group -N (R 17c )B3-Rc. The
reaction of the compound (72a) and the compound (73)
is carried out under the same reaction conditions as
in the reaction of the compound (Ib) and the compound
(4) shown in reaction formula 2 above. The reaction of
the compound (72a) and the compound (75) is carried
out under the same reaction conditions as in the
reaction of the compound (Ib) and the compound (6)
shown in reaction formula 2 above. The reaction of the
compound (72a) and the compound (74) is carried out
under the same reaction conditions as in the reaction
of the compound (Ib) and the compound (5) shown in
reaction formula 2 above. [Reaction formula 49]
[Formula 129]wherein R2, X1, Y , A1O/ B3, R,114 and
R15 are the same as described above, R17d represents a
lower alkanoyl group which has a halogen atom as a
substituent, R60 represents an amino group which may
be substituted with a lower alkyl group, and R61
represents an amino substituted lower alkanoyl group
which may be substituted with a lower alkyl group,
wherein a of A10 is bound to a group Y and b is bound
to a group - N (R 17d)B3-CONR 14R15 or a group -NR
61B3-CONR 14R15 . The reaction of the compound (72e)
and the compound (76) is carried out under the same
reaction conditions as in the reaction of the compound
(2) and the compound (3) shown in reaction formula 1
above. [Reaction formula 50] [Formula 130] (77a) (77b)
(78b) wherein R2, X1, Y , R , B2i , RA and X are the
same asdescribed above, and An represents [Formula
131] group wherein R3 and p are, the same as described
above, provided that the alkyl moiety in the side
chain (- NHCH (RA ) (B 2iR 6) group) of the compound
(78b) has not more than 6 carbon atoms. The reaction
which converts the compound (77a) into the compound
(77b) is carried out under the same reaction
conditions as in the reaction which converts the
compound (68) into the compound (69) shown in reaction
formula 47 above. The reaction of the compound (77b)
and the compound (20) is carried out under the same
reaction conditions as in the reaction of the compound
(Ib) and the compound (4) shown in reaction formula 2
above. The reaction of the compound (77b) and the
compound (22) is carried out under the same reaction
conditions as in the reaction of the compound (Ib) and
the compound (6) shown in reaction formula 2 above.
The reaction of the compound (77b) and the compound
(21) is carried out under the same reaction conditions
as in the reaction of the compound (Ib) and the
compound (5) shown in reaction formula 2
above.[Reaction formula 51] [Formula 132] (77c) (37e )
wherein R1, R2, Xi, Y and Au are the same as described
above, and i represents an integer of 2 to 4 . The
reaction of the compound (77c) and the compound (79)
is generally called Friedel-Craf ts reaction and
carried out in an appropriate solvent in the presence
of a Lewis acid. Any Lewis acid may be used herein as
long as it is typically used in the Friedel-Craf ts
reaction. Examples of the Lewis acid include aluminum
chloride, zinc chloride, iron chloride, tin chloride,
boron tribromide, and concentrated sulfuric acid.
These Lewis acids are used singly or in a mixture of
two types or more. The Lewis acid is used typically in
an amount 2 to 6 times that of the compound {lie) on a
molar basis. Examples of the solvent to be used herein
include aromatic hydrocarbons such as carbon
disulfide, nitrobenzene, and chlorobenzene, and
halogenated hydrocarbons such as dichloromethane,
dichloroethane, carbon tetrachloride, and
tetrachloroethane, and amixture thereof. The compound
(79) is used typically in at least an equimolar amount
to the compound (lie) and preferably 1 to 5 times that
of the compound {lie) on a molar basis. The above
described reaction favorably proceeds typically at 0
to 120C and preferably at about 0 to 70C, and is
generally completed in about 0.5 to 24 hours .
[Reaction formula 52] [Formula 133] (80a) (80b) (81b)
wherein R2, Xi, Y , R6, X2, B2i and RA are the same as
described above. A12 represents a group[Formula 134]
group or group wherein R3 and p are the same as
defined above, and R62 represents a lower alkanoyl
group or a hydroxyl group substituted lower alkyl
group, provided that the alkyl moiety in the side
chain (-NHCH(R A ) (B 2iR 6) group) of the compound
(81b) has not more than 6 carbon atoms. The reaction
which converts the compound (80a) into the compound
(80b) is carried out under the same reaction
conditions as in the reaction which converts the
compound (68) into the compound (69) shown in reaction
formula 47 above. The reaction of the compound (80b)
and the compound (20) is carried out under the same
reaction conditions as in the reaction of the compound
(Ib) and the compound (4) shown in reaction formula 2
above. The reaction of the compound (80b) and the
compound (22) is carried out under the same reaction
conditions as in the reaction of the compound (Ib) and
the compound (6) shown in reaction formula 2 above.
The reaction of the compound (80b) and the compound
(21) is carried out under the same reaction conditions
as in the reaction of the compound (Ib) and the
compound (5) shown in reaction formula 2
above.[Reaction formula 5 3 ] [Formula 135 ] (8Ob' )
(35a) wherein R 1 , R 2 , X 1 , and Y are the same a s
above, A i3 represents a group [Formula 136] group //
R3)P oo r gg rroouupp wherein R 3 and p are the same a
s described above, and R 63a represents a lower
alkanoyl group o r a lower alkyl group, and A i4
represents a group [Formula 137] group o r group
wherein R 63b represents a lower alkanoyl group which
i s substituted with a halogen atom a t the a-position
o r a lower alkyl group which i s substituted with a
halogen atom a t the 2 position. The reaction which
converts the compound (80b 1 ) into the compound (35a)
i s carried out i n the presence o f a halogenating
agent i n a n appropriate solvent .Examples of the
halogenating agent include halogen molecules such as
bromine and chlorine, iodine chloride, sulfuryl
chloride, copper compounds such as cupric bromide, and
N-halogenated succinic acid imides such as
N-bromosuccinic acid imide and N-chlorosuccinic acid
imide. Examples of the solvent to be used herein
include halogenated hydrocarbons such as
dichloromethane, dichloroethane, chloroform, and
carbon tetrachloride, fatty acids such as acetic acid
and propionic acid, and carbon disulfide. The
halogenating agent is favorably used typically in an
amount 1 to 10 times and preferably 1 to 5 times that
of the compound (8Ob') on a molar basis. The above
described reaction is carried out typically at 0C to
the boiling point of the solvent and preferably at
about 0 to 100C, and completed typically for about 5
minutes to 30 hours. When an N-halogenated succinic
acid imide is used as a halogenating agent, a peroxide
such as benzoyl peroxide may be added to the reaction
system as a radical reaction initiator.[Reaction
formula 54] [Formula 138] (84d) wherein R2, X1, Y , A
i0, T2, R59, R8a , RHD , RBC , X2 and R * are the same
as described above, and R64 represents a phenyl lower
alkoxycarbonyl group, provided that each of the alkyl
moieties in the side chain(-N(CHR AR8b ) (R 64 )
group) of th e compound (84b) and the side chain (-NH
(CHRAR8b ) group) of the compound (84e) has not more
than 6 carbon atoms and a _ and b of A i0 are bound to
a group Y and a group T2, respectively. The reaction
of the compound (83) and the compound (23) is carried
out under the same reaction conditions as in the
reaction of the compound (Ib) and the compound (4)
shown in reaction formula 2 above. The reaction of the
compound (69) and the compound (82), and the reaction
of the compound (83) and the compound (25) are carried
out under the same reaction conditions as in the
reaction of the compound (Ib) and the compound (6)
shown in reaction formula 2 above . The reaction of
the compound (83) and the compound (24) is carried out
under the same reaction conditions as in the reaction
of the compound (Ib) and the compound (5) shown in
reaction formula 2 above. The reactions which convert
the compound (84a) into the compound (84d) , the
compound (84b) into the compound (84e), and the
compound (84c) into the compound (84f) are carried out
under the same reaction conditions as in the reaction
in which the compound (liii 1 ) is reduced to convert
into the compound (lhhh ? ) as described in reaction
formula 24 above.[Reaction formula 55] [Formula 139]
wherein R2, X1, Y , A i0, B2i , R74a and X2 are the
same as described above, provided that a _ and b of A
i0 are bound to a group Y and a group B2i ,
respectively. The reaction which converts the compound
(85) into the compound (7 ?) is carried out by
reacting compound (85) with a halogenating agent in
the presence or absence of an appropriate solvent.
Examples of the halogenating agent include mineral
acids such as hydrochloric acid and hydrobromic acid,
N ,N-diethyl-1, 2 ,2-trichlorovinyl azide, phosphorus
pentachloride, phosphorus pentabromide, phosphorus
oxychloride, sulfonyl halide compounds such as thionyl
chloride, mesyl chloride, and tosyl chloride, and a
mixture of carbon tetra bromide with
triphenylphosphine. The sulfonyl halide compound may 



be used together with a basic compound. Any basic
compound may be used as long as it is used in the
reaction of the compound (2) and the compound (3)
shown in reaction formula 1 above. Examples of the
solvent to be used include ethers such as dioxane,
tetrahydrof uran, and diethylether, halogenated
hydrocarbons such as chloroform, methylene chloride,
and carbon tetrachloride, and dimethyl formamide, and
a mixture thereof. When a sulfonyl halide compound
serving as a halogenating agent is used together with
a basic compound, the sulfonyl halide compound is
favorably used typically in at least an equimolar
amount to the compound (85) and preferably 1 to 2
times that of the compound (85) on a molar basis. The
basic compound is used typically in a catalytic amount
of the compound (85) and preferably in a catalytic
amount to an equimolar amount to the compound (85) .
When a halogenating agent other than sulfonyl halide
compound is used, the halogenating agent is used in at
least an equimolar amount to the compound (85) and
typically used in a large excess amount. The above
described reaction favorably proceeds typically at
room temperature to 200C and preferably at room
temperature to 150C, and is generally completed in
about 1 to 80 hours. [Reaction formula 56] [Formula 14
0 ] wherein R74a , R2, Xi , Y, A0 and B2i are the same
asdescribed above, and R65 represents a tri-lower
alkyl silyl group, provided that a and b of A i0 are
bound to a group Y and a group B21, respectively.
Examples of the tri-lower alkyl silyl group to be used
herein include trialkylsilyl groups whose alkyl moiety
is a linear or branched alkyl group having 1 to 6
carbon atoms such as tert-butyldimethylsilyl,
trimethylsilyl, and diethylmethylsilyl groups. The
reaction which converts the compound (86) into the
compound (85) may be carried out under the same
reaction conditions as in hydrolysis B as described in
reaction formula 9 above. [Reaction formula 57]
[Formula 141] wherein R , R , Xi, Y , A i0, B2i , R65
and X2 are the same as described above, and R66
represents a hydrogen atom, a lower alkyl group or a
lower alkoxycarbonyl group, provided that a _ and b of
A i0 are bound to a group Y and a group B21 ,
respectively, and each of the alkyl moieties in the
side chain (-Y-A 10-B21CH2OH) of thecompound (85a) and
the side chain (-Y-Ai0-B2ICH2OR65 ) of the compound
(86a) has not more than 6 carbon atoms. The reaction
which converts the compound (69a) into the compound
(85a) is carried out under the same reaction
conditions as in the reaction which converts the
compound (If) into the compound (Ig) shown in reaction
formula 3 above. The reaction of the compound (85a)
and the compound (101) is carried out under the same
reaction conditions as in the reaction which converts
the compound (2) into the compound (3) shown in
reaction formula 1 above.[Reaction formula 58]
[Formula 142] (87) (89a) (90b) wherein R2, X1, Y , A
10 , B2i , R6, RA, f , R43, R44 and X2 are the same as
described above, and B I represents a lower alkylene
group, provided that a and b of A i0 are bound to a
group Y and a group B2i', respectively, and each of
the (B 2iOf-CH=C moiety in the side chain (-Y-Ai0- (B
2i0 f- CH=C(COOR 43 ) (COOR44 )) of the compound (90c)
and the alkyl moiety in the side chain (-NHCH(R A) (B
2iR 6)) of thecompound (90b) have not more than 6
carbon atoms, respectively. The reaction of the
compound (87) and the compound (88) is carried out
under the same reaction conditions as in the reaction
of the compound (If) and a hydroxylamine shown in
reaction formula 3 above. The reaction which converts
the compound (89a) into the compound (89b) is carried
out under the same reaction conditions as in the
reaction which converts the compound (68) into the
compound (69) shown in reaction formula 47 above. The
reaction of the compound (89b) and the compound (20)
is carried out under the same reaction conditions as
in the reaction of the compound (Ib) and the compound
(4) shown in reaction formula 2 above. The reaction of
the compound (89b) and the compound (22) is carried
out under the same reaction conditions as in the
reaction of the compound (Ib) and the compound (6)
shown in reaction formula 2 above. The reaction of the
compound (89b) and the compound (21) is carried out
under the same reaction conditions as in the reaction
of the compound (Ib) and the compound (5) shown in
reaction formula 2 above.[Reaction formula 59]
[Formula 143] 65 (91b) wherein R2, X1, Y , A 10 , B21'
, R65 , R6, B2 1, RA and X2 are the same as defined
above, provided that a and b of A 10 are bound to a
group Y and a group B I-, respectively, and the alkyl
moiety in the side chain (-NHCH(R A ) (B 21R6) ) of
the compound (91b) has not more than 6 carbon atoms.
The reaction which converts the compound (86a 1) into
the compound (86b) is carried out under the same
reaction conditions as in the reaction which converts
the compound (68) into the compound (69) shown in
reaction formula 47 above. The reaction of the
compound (8 6b) and thecompound (20) is carried out
under the same reaction conditions as in the reaction
of the compound (Ib) and the compound (4) shown in
reaction formula 2 above. The reaction of the compound
(86b) and the compound (22) i s carried out under the
same reaction conditions as in the reaction of the
compound (Ib) and the compound (6) shown in reaction
formula 2 above. The reaction of the compound (8 6b)
and the compound (21) is carried out under the same
reaction conditions as in the reaction of the compound
(Ib) and the compound (5) shown in reaction formula 2
above. [Reaction formula 60] [Formula 144] -CN
(44c)wherein R2, X1, Y , A i0, B2i B2i., R6, RA and X2
are the same as described above, provided that a _ and
b of A i0 are bound to a group Y and a group B I-,
respectively, and the alkyl moiety in the side chain
(-NHCH (RA ) (B2iR 6)) of the compound (4 4c) has not
more than 6 carbon atoms. The reaction which converts
the compound (92a) into the compound (92b) is carried
out under the same reaction conditions as in the
reaction which converts the compound (68) into the
compound (69) shown in reaction formula 47 above. The
reaction of the compound (92b) and the compound (20)
is carried out under the same reaction conditions as
in the reaction of the compound (Ib) and the compound
(4) shown in reaction formula 2 above. The reaction of
the compound (92b) and the compound (22) is carried
out under the same reaction conditions as in the
reaction of the compound (Ib) and the compound (6)
shown in reaction formula 2 above. The reaction of the
compound (92b) and the compound (21) is carried out
under the same reaction conditions as in the reaction
of the compound (Ib) and the compound (5) shown in
reaction formula 2 above. [Reaction formula 61]
[Formula 145] (94) (95)wherein R2, X1, and X are >the
same as described above, R67 represents a group -Ai
0B2iCN, a group -AiO-R59d , a group -A 10-T2-COOR 593
or a group -A, R59d represents a lower alkyl group, A
1O , B2i , T2 and R59a are the same as described
above, and R 68 represents a nitro group or a halogen
atom. The reaction of the compound (93) and the
compound (94) is carried out under the same reaction
conditions as in the reaction o f the compound (2) and
the compound (3) shown in reaction formula 1 above.
[Reaction formula 62] [Formula 146 ] (95a) (95b)
wherein R2, R67 and X 1 are the same a s described
above. The reaction which converts the compound (95a)
into the compound (95b) is carried out under the same
reaction conditions as in the reaction which converts
the compound (68) into the compound (69) shown in
reaction formula 47 above.[Reaction formula 63]
[Formula 147] (13c) wherein R2, X1, Y , A7, R6, B2i ,
RA and X2 are the same as described above, provided
that the alkyl moiety in the side chain (-NHCH (RA )
(B 2iR 6)) of the compound (13b) has not more than 6
carbon atoms . The reaction of the compound (96) and
the compound (20) is carried out under the same
reaction conditions as in the reaction of the compound
(Ib) and the compound (4) shown in reaction formula 2
. The reaction of the compound (96) and the compound
(22) is carried out under the same reaction conditions
as in the reaction of the compound (Ib) and the
compound (6) shown in reaction formula 2 above. The
reaction of the compound (96) and thecompound (21) is
carried out under the same reaction conditions as in
the reaction of the compound (Ib) and ,the compound
(5) shown in reaction formula 2 above. [Reaction
formula 64] [Formula 148] (98b) wherein R2, X1, Y, B2i
, f , i , R6, B2 , A0, RA and X2 arethe same as
described above, and RA ' represents a hydrogen atom
or a lower alkyl group, provided that the alkyl moiety
in the side chain (-NHCH (RA) (B 2iR 6)) in compound
(98b) has not more than 6 carbon atoms, and a and b of
A10-are bound to a group Y and a group (B 2i ) f,
respectively. The reaction which converts the compound
(97a) into the compound (97b) is carried out under the
same reaction conditions as in the reaction which
converts the compound (68) into the compound (69)
shown in reaction formula 47 above. The reaction of
the compound (97b) and the compound (20) is carried
out under the same reaction conditions as in the
reaction of the compound (Ib) and the compound (4)
shown in reaction formula 2 above. The reaction of the
compound (97b) and the compound (22) is carried out
under the same reaction conditions as in the reaction
of the compound (Ib) and the compound (6) shown in
reaction formula 2 above. The reaction of the compound
(97b) and the compound (21) is carried out under the
same reaction conditions as in the reaction of the
compound (Ib) and the compound (5) shown in reaction
formula 2 .[Reaction formula 65] [Formula 149] (98d)
(9') wherein R1, R2 , X 1, Y , A i0, B2i , f , RA '
and A 3 are the same a s described above, provided
that a and b o f A i0 are bound to a group Y and a
group (B 2i ) f , respectively. The reaction which
converts the compound (98d) into the compound (9 1 )
may b e carried out under the same reaction conditions
a s in hydrolysis B described in reaction formula 9
above. [Reaction formula 66] [Formula 150] (9' ) (69b)
wherein R1, R2, X1, Y , A3, R59, A i0, B2i and f are
the same as described above, T3 represents a direct
bond or group B7, and B7 represents the same as
described above, provided that a _ and b of A i0 are
bound to a group Y and a group (B i ) f ,
respectively. The reaction of the compound (9 1) and
the compound (99) is carried out under the same
reactionconditions as in the reaction of the compound
(Ib) and the compound (5) shown in reaction formula 2
above. [Reaction formula 67] [Formula 151] (103)
(104a) (104b) (104c) wherein R2, X1, Y , A 10 , R14a ,
R , R49, R49b , T , 1 , RA and X 2 are the same as
described above, provided that the CHRA moiety in the
side chain (-N(R1 a ) of the compound (104c) has not
more than 6 , a _ of A10 is bound to a group Y , and b
of A i0 is bound to a group -NR 14aH , a group -NR
14aR49a , a group -NR 14aR49, or a group - NR14a
(CHRAR49b ). The reaction of the compound (103) and
the compound (38a) is carried out under the same
reaction conditions as in the reaction of the compound
(Ib) and the compound (4) shown in reaction formula 2
above. The reaction of the compound (103) and the
compound (38) is carried out under the same
reactionconditions a s in the reaction o f the
compound (Ib) and the compound (6) shown in reaction
formula 2 above. The reaction o f the compound (103)
and the compound (38b) is carried out under the same
reaction conditions a s in the reaction o f the
compound (Ib) and the compound (5) shown in reaction
formula 2 above. [Reaction formula 68] [Formula 152]
(105) (19a) wherein R2, Xi, Y and A are the same as
described above. The reaction which converts the
compound (105) into the compound (19a) is carried out
under the same reaction conditions a s in the reaction
which converts the compound (68) into the compound
(69) shown in reaction formula 47 above. The compound
(19a) can be subjected to the following reaction
without isolation.[Reaction formula 69 ] [Formula 153]
(106a) (106) (19b) wherein R2, Xi, Y and A i0 are the
same as described above, R69a represents a
thiazolidinyl group which may 



have an oxo group as a substituent on the thiazolidine
ring, R69 represents a thiazolidinylidene lower alkyl
group which may have an oxo group as a substituent on
the thiazolidine ring, and R70 represents a
thiazolidinyl lower alkyl group which may have an oxo
group as a substituent on the thiazolidine ring,
provided that a . of Aio is bound to a group Y and b
of A i0 is bound to a group -R69 or a group -R70 . The
reaction of the compound (106a) and the compound (160)
is carried out under the same reaction conditions as
in the reaction of the compound (87) and the compound
(88) shown in reaction formula 58 above. The reaction
which converts the compound (106) into the compound
(19b) is carried out under the same reaction
conditions as in the reaction whichconverts the
compound (68) 'into the compound (69) shown in
reaction formula 47 above. [Reaction formula 70]
[Formula 154] (109c) (109b) wherein R2, Xi, X2, A ,
Y1, A i0, T2, R59 and R59a are the same as described
above, R71 represents a group -R1 (wherein R1 is the
same as described above) , a nitro group or a lower
alkoxycarbonyl group, X3 represents a halogen atom,
and R72 represents a lower alkyl group which may have
a hydroxyl group as a substituent, a nitro group, an
amino group which may have a loweralkanoyl group, a
carboxy lower alkyl group, a - (B21) fC(=O)R A group
(wherein B2i , f and RA are the same as described
above) , a lower alkanoyl group, a lower alkoxy group
or a hydrogen atom; provided that a _ of A 10 is bound
to a group Y i and b o f i0 is bound to a group -T2 or
a group -R72 . The reaction o f the compound (94a) and
the compound (107), and the reaction o f the compound
(94a) and the compound (107a) each are carried out in
an appropriate solvent and in the presence o f a
catalyst. Any solvent may be used herein as long as it
is used in the reaction of the compound (2) and the
compound (3) shown in reaction formula 1 . A s the
catalyst to be used herein, various metal complexes as
well as various combinations of a metal complex and a
ligand may b e used. Examples of the metal complexes
include, palladium acetate (II), tetrakis
(triphenylphosphine) palladium (0), and tris
(dibenzylideneacetone) dipalladium (0). Examples o f
the ligand include R-2, 2 '-bis (diphenylphosphino)
-1, 1 '- binaphthyl (R-BINAP), S-2, 2 '-bis
(diphenylphosphino) - l,l'-binaphthyl (S-BINAP),
RAC-2,2 1- bis (diphenylphosphino) -1, 1 '-binaphthyl
(RAC-BINAP), tbutylphosphine, and 4 ,5-bis
(diphenylphosphino) -9, 9- dimethylxanthene . Such a
catalyst is favorably used typically in at least an
equimolar amount to the compound (94a) and preferably
1 to 5 times that of the compound (94a)on a molar
basis. The above described reaction is carried out
typically at about 0 to 200C and preferably at about 0
to 15OC, and generally completed in about 30 minutes
to 10 hours. When moleqular sieves such as Molecular
Sieves 3A (MS3A) or Molecular Sieves 4A (MS4A) or a
phosphorus compound such as triphenylphosphine or tri
(2-furyl) phosphine are added in the reaction system,
the reaction proceeds advantageously. The reaction of
the compound (94a) and the compound (108), compound
(3) or compound (110) is carried out under the same
reaction conditions as in the reaction of the compound
(2) and the compound (3) shown in reaction formula 1
above. The compound (109c) wherein R71 represents a
lower alkoxycarbonyl group, may be converted into the
corresponding compound (109c) wherein R71 represents a
carboxy group, _by hydrolyzing it under the same
reaction conditions as in hydrolysis B described in
reaction formula 9 above. [Reaction formula 71]
[Formula 155] (2) (68b)wherein R1, R2, X1, X2, Yi, A
i0 and T2 are the same as described above, and R59c
represents a hydrogen atom, a lower alkyl or a phenyl
lower alkyl group, provided that a and b of A i0 are
bound to a group Y i and a group -T2, respectively.
The reaction of the compound (2) and the compound (108
?) is carried out under the same reaction conditions
as in the reaction of the compound (2) and the
compound (3) shown in reaction formula 1 above.
[Reaction formula 72] [Formula 156] (111) (68c) (R5b)
(RA)R5cOH (6) )C=O (5) (68e) (68d) wherein R2, X1, R5a
, R5b , RA, R5c and X2 are the same as described
above, and R73a represents a group -A10-T2- COOR 59
(wherein A10 , T2 and R59 are the same as described
above) or a group -A (wherein A is the same as
described above) , provided that a of A10 is bound to
a group -NH-, group -NR,5a - , group -N - or a group
-NR5c- , and b of A i0 is bound to a group -T2 , and
the alkyl moiety in the side chain (-N(R 73a ) (CHR
AR5b )) o f the compound (68d) has not more than 6
carbon atoms. The reaction o f the compound (111) and
the compound (4) is- carried out under the same
reaction conditions as in the reaction of the compound
(Ib) and the compound (4) shown in reaction formula 2
above. The reaction of the compound (111) and the
compound (6) is carried out under the same reaction
conditions as in the reaction of the compound (Ib) and
the compound (6) shown in reaction formula 2 above.
The reaction o f the compound (111) and the compound
(5) is carried out under the same reaction conditions
as in the reaction o f the compound (Ib) and the
compound (5) shown in reaction formula 2 above.
[Reaction formula 73] [Formula 157] (112) (109d')
wherein R2, Xi, Y , A i0, X2, R17 , B3, R74a and Rc
are the same as described above, provided that a o f A
i0 is bound to a group -Y and b of A i0 is bound to a
group -NHR 17 or a group -NR 17B3RC . The reaction of
the compound (112) and the compound (113) is carried
out under the same reactionconditions as in the
reaction of the compound (Ib) and the compound (4)
shown in reaction formula 2 above. [Reaction formula
74] [Formula 158] (114) (109e) wherein R2, X1, Y , A
10, T1, 1 , R14 and R15 are the same as described
above, provided that a and b of A 10 are bound to a
group -Y and a group -(T1)I, respectively. The
reaction of the compound (114) and the compound (36)
is carried out under the same reaction conditions as
in the reaction of the compound (Ib) and the compound
(5) shown in reaction formula 2 above. The compound
(109e) in which 1 is 0 may also be produced by
reacting the corresponding compound (114) and the
compound (36) in an appropriate solvent in the
presence of a basic compound and a catalyst. The above
described reaction is carried out under the same
reaction conditions as in reaction C described in
reaction formula 13 above.[Reaction formula 75]
[Formula 159] (84j) wherein R2, Xi, Y , R8, B2i , R6,
A10 , T2, R59, RA and X2 are the same as described
above, provided that the CHRAB2i moiety in the side
chain (-N (R 8) (CH (RA ) B2iR 6)) of the compound
(84i) has not more than 6 carbon atoms, and a _ and b
of A i0 are bound to a group -Y and a group -T2,
respectively. The reaction of the compound (84g) and
the compound (20) is carried out under the same
reaction conditions as in the reaction of the compound
(Ib) and the compound (4) shown in reaction formula 2
above. The reaction of the compound (84g) and the
compound (22) is carried out under the same reaction
conditions as in the reaction of the compound (Ib) and
the compound (6) shown in reaction formula 2 above.The
reaction of the compound (84g) and the compound (21)
is carried out under the same reaction conditions as
in the reaction of the compound (Ib) and the compound
(5) shown in reaction formula 2 above. [Reaction
formula 76] [Formula 160] (116c) wherein R2 , Xi, Y,
R8a , R8b , R8c , B, R6, 10 , T2 , R59 , RA and X2 are
the same as described above, provided that the CHRA
moiety in the side chain (-NB(R6) (CH (RA )R8b )) of
the compound (116b) has not more than 6 carbon atoms,
and a . and b of A i0 are bound to a group -Y and a
group -T2, respectively. The reaction of the compound
(115) and the compound (23) is carried out under the
same reaction conditions as in the reaction of the
compound (Ib) and the compound (4) shown in reaction
formula 2 above.The reaction of the compound (115) and
the compound (25) is carried out under the same
reaction conditions as in the reaction of the compound
(Ib) and the compound (6) shown in reaction formula 2
above. The reaction of the compound (115) and the
compound (24) is carried out under the same reaction
conditions as in the reaction of the compound (Ib) and
the compound (5) shown in reaction formula 2 above.
[Reaction formula 77] [Formula 161] (117) (118)
wherein R2, X 1, Y , A 3, R14 and R15 are the same a s
described above, and A i5 represents a group [Formula
162] group or group wherein R73 represents a group -
(B 2i ) fCH (RA ) (NR14R15 ), and B2i , f and RA are
the same as described above, provided that the (B
2i)fCH(R ) moiety has not more than 6 carbon atoms .
The reaction of the compound (117) and the compound
(36) is carried out the same reaction conditions as in
the reaction of the compound (Ib) andthe compound (5)
shown in reaction formula 2 . [Reaction formula 78]
[Formula 163] (69' ) (119) wherein, R2, X1, Y , A i0,
T2, R6, R9a and R59 are the same as described above,
provided that a and b of A i0 are bound to a group -Y
and a -T2 group, respectively. The reaction of the
compound (69') and the compound (66) is carried out
under the same reaction conditions as in the reaction
of the compound (30) and the compound (66) shown in
reaction formula 46 above. [Reaction formula 79]
[Formula 164] (120a) (120b) wherein R95, R2, X1, Y ,
A10 , T2, and R59b are the same as described above,
provided that a and b of A10 are bound to a group -Y
and a group -T2, respectively. The reaction which
converts the compound (120a) into the compound (120b)
may be carried outunder the same reaction conditions
as in hydrolysis B described for reaction formula 9
above. The reaction of the compound (120b) and the
compound (10O 1) is carried out under the same
reaction conditions as in the reaction of the compound
(lfff) and the compound (43) in reaction formula 20
above. The compound (120a) may also be produced using
a lower alkyl halide such as methyl iodide in place of
the compound (100') under the same reaction conditions
as in the reaction of the compound (2) and the
compound (3) shown in reaction formula 1 above.
[Reaction formula 80] [Formula 165] (120c) (12Od)
wherein R1, R2 , X 1, Y , A i0, B5, R59a and j are the
same as described above, provided that a . and b o f A
i0 are bound to a group -Y and a group -S,
respectively. The reaction which converts the compound
(120c) into the compound (12Od) is carried out under
the same reaction conditions a s in the reaction which
converts the compound (lzzzz) into the compound
(laaaaa) in reaction formula 4 above.[Reaction formula
81] [Formula 166] wherein R2, X1, Y , A i0, T , 1 ,
R6, X2, RA, B 2I and R14a are the same as described
above, and R49c represents a lower alkoxycarbonyl
group, provided that a _ and b of A i0 are bound to a
group -Y and a group -(T)I, respectively. The reaction
of the compound (103) and the compound (38c) is
carried out under the same reaction conditions as in
the reaction of the compound (2) and the compound (3)
shown in reaction formula 1 above. The reaction which
converts the compound (104d) into the compound (104e)
is carried out underthe same reaction conditions as in
the reaction which converts the compound (68) into the
compound (69) shown in reaction formula 47 above. The
reaction of the compound (104e) and the compound (20)
is carried out under the same reaction conditions as
in the reaction of the compound (Ib) and the compound
(4) shown in reaction formula 2 above. The reaction of
the compound (104e) and the compound (22) is carried
out under the same reaction conditions as in the
reaction of the compound (Ib) and the compound (6)
shown in reaction formula 2 above. The reaction of the
compound (104e) and the compound (21) is carried out
under the same reaction conditions as in the reaction
of the compound (Ib) and the compound (5) shown in
reaction formula 2 above. [Reaction formula 82]
[Formula 167] wherein R2, Xi, Y , A 3, A 10 , B2i , f
, RA and i are the same as described above, provided
that a _ and b of A are bound to a group -Y and a
group -(B2i)f, respectively, and the moiety (B 2i ) fC
(R ) in the side chain of the compound (123a) has not
more than 6 carbon atoms in total. 



The reaction of the compound (121) and thecompound
(122) may be carried out in an appropriate solvent in
the presence of an acid. Any solvent may be used
herein as long as it is used in the reaction of the
compound (2) and the compound (3) shown in reaction
formula 1 above. Examples of the acid include mineral
acids such as hydrochloric acid, sulfuric acid, and
hydrobromic acid, and organic acids such as acetic
acid, trif luoroacetic acid, and sulfonic acids
including p-toluenesulfonic acid. These acids may be
used singly or in a mixture of two types or more. The
acid is favorably used typically in an amount at least
0.01 to 5 times and preferably 0.01 to 2 times that of
the compound (121) on a molar basis. The compound
(122) is favorably used typically in at least an
equimolar amount to the compound (121) and preferably
1 to 10 times that of the compound (121) on a molar
basis . The above described reaction is carried out
typically at 0 to 200C and preferably at about 0 to
150C and generally completed in about 30 minutes to 10
hours . [Reaction formula 83] [Formula 168] (109f)
(124)wherein R2, X1, Y and A i0 are the same as
described above, and R72a represents a lower alkoxy
group, provided that a of A o is bound to a group -Y
and b of Aio is bound to a group -R72a or a hydroxyl
group. The reaction which converts the compound (109f)
into the compound (124) may be carried out in an
appropriate solvent in the presence of an acid. A s
the solvent, in addition to water, any solvent may be
used herein as long as it is used in the reaction of
the compound (2) and the compound (3) shown in
reaction formula 1 above. Examples of the acid include
mineral acids such as hydrobromic acid, hydrochloric
acid, and concentrated sulfuric acid, fatty acids such
as formic acid and acetic acid, organic acids such as
ptoluenesulfonic acid, Lewis acids such as aluminum
chloride, zinc chloride, iron chloride, tin chloride,
boron trifluoride, and boron tribromide, iodides such
as sodium iodide and potassium iodide, a mixture of a
Lewis acid and an iodide as described above. The acid
is favorably used typically in an amount 0.1 to 5
times and preferably 0.5 to 3 times that of the
compound (109f) on a molar basis. The above described
reaction is carried out typically at 0 to 15OC and
preferably at about 0 to 100C and generally completed
in about 0.5 to 15 hours.[Reaction formula 84]
[Formula 169] (124a) (72g) wherein R2, Xi, Y , A i0,
B5, X2, R14 and R15 are the same as described above,
and Q i represents an oxygen atom or a sulfur atom,
provided that a and b o f A i0 are bound to a group -Y
and a group -Qi, respectively. The reaction o f the
compound (124a) and the compound (125) is carried out
under the same reaction conditions as in the reaction
o f the compound (2) and the compound (3) shown in
reaction formula 1 above. [Reaction formula 85]
[Formula 17 0 ] (109g) (109h) wherein R2 , Xi, Y, A 0,
R14a , R74a , T and 1 are the same as described above,
and R7 4b represents a lower alkanoyl group or a lower
alkoxycarbonyl group, provided that a and b o f A 10
are bound to a group -Y and a group -(T)I,
respectively.The reaction which converts the compound
(109g) into the compound (109h) may be carried out
under the same reaction conditions as in hydrolysis B
described in reaction formula 9 above. [Reaction
formula 86 ] [Formula 171] wherein R2, Xi, Y , A10 ,
T2, X2, R59a , B2 and R6 are the same as described
above, provided that a . and b of A i0 are bound to -Y
group and a group -T , respectively. The reaction of
the compound (126) and the compound (34) is carried
out under the same reaction conditions as in the
reaction of the compound (33) and the compound (34) in
reaction formula 43 above.[Reaction formula 87]
[Formula 172] (128) (130) (131) wherein R2 , Xi, Y ,
R74a and A i0 are the same as described above, R74c
represents an amino group or a group -R1 (wherein R1
is the same as described above) , R75 represents a
lower alkanoyl group, R76 represents a lower
alkoxycarbonyl group, R77 and R78 are both lower
alkoxy groups, and R79 represents a hydrogen atom or a
lower alkyl group, provided that a o f A i0 is bound
to a group -Y, and b o f Aio is bound to a group -R75
, a group -C (R 79)=CHR 76 or a group -CH (R
79)CH2R76, and each of the C(R 79 )=CH moiety and the
CH (R 79 )CH2 moiety has not more than 6 carbon atoms.
The reaction o f the compound (128) and the compound
(129) is carried out in an appropriate solvent in the
presence o f a basic compound. Any conventional
solvent may be used as long as it does not affect the
reaction. Examples o f such a solvent include ethers
such a s diethyl ether, dioxane,tetrahydrofuran,
monoglyme, and diglyme, aromatic hydrocarbons such as
benzene, toluene, and xylene, aliphatic hydrocarbons
such as n-hexane, heptane, and cyclohexane, amines
such as pyridine and N,Ndimethylaniline, aprotic polar
solvents such as acetonitrile, N ,N-dimethylf
ormamide, dimethyl sulfoxide, and hexamethylphosphoric
acid triamide, and alcohols such as methanol, ethanol,
and isopropanol, and a mixture thereof. Examples of
the basic compound include metal sodium, metal
potassium, sodium hydride, sodium amide, metal
hydroxides such as sodium hydroxide, potassium
hydroxide, and calcium hydroxide, carbonates such as
sodium carbonate, potassium carbonate, and sodium
bicarbonate, metal alcoholates such as sodium
methylate, sodium ethylate, and potassium
tertbutoxide, alkyl and aryl lithiums or lithium
amides such as methyl lithium, n-butyryl lithium,
phenyl lithium, and lithium diisopropylamide, and
organic bases such as pyridine, piperidine, quinoline,
trimethylamine, diisopropylethylamine, and N
,Ndimethylaniline. These basic compounds are used
singly or in a mixture of two types or more. The basic
compound is favorably used typically in an amount 0.1
to 10 times and preferably 0.5 to 5 times that of the
compound (128) on a molar basis. The compound (129) is
favorably used typically in at least an equimolar
amount to thecompound (128) and preferably 1 to 5
times that of the compound (128) on a molar basis. The
above described reaction is carried out typically at
-80 to 15OC and preferably at about -80 to 120C and
generally completed in, about 0.5 to 40 hours. When an
organic base is used a s the basic compound, the
reaction advantageously proceeds by adding a lithium
salt such as lithium chloride to the reaction system.
The reaction which converts the compound (130) into
the compound (131) is carried out under the same
reaction conditions as in the reaction which converts
the compound (68) into the compound (69) shown in
reaction formula 47 above. [Reaction formula 88]
[Formula 173] (28' ) (64a) wherein R2, Xi, Y , R66 and
A 17 are the same a s described above . The reaction
which converts the compound (28 ' ) into the compound
(64a) is carried out under the same reaction
conditions as in the reaction which converts the
compound (If) into the compound (Ig) shown in reaction
formula 3 above.[Reaction formula 89 ] [Formula 174]
(64b) , (26a) wherein R2, X1, Y and A are the same as
described above. The reaction which converts the
compound (64b) into the compound (26a) is carried out
in an appropriate solvent in the presence o f an
oxidizing agent. Examples of the solvent include
water, fatty acids such as formic acid, acetic acid,
trif luoroacetic acid, and propionic acid, esters such
as ethyl acetate and methyl acetate, alcohols such as
methanol, ethanol, and isopropanol, ethers such a s
dioxane, tetrahydrofuran, and diethyl ether, ketones
such a s acetone and methyl ethyl ketone, aromatic
hydrocarbons such as benzene, toluene, chlorobenzene,
and xylene, and halogenated hydrocarbons such as
chloroform and dichloromethane, hexamethylphosphoric
acid triamide, N ,N-dimethylf ormamide, dimethyl
sulfoxide, and pyridine, and a mixture thereof.
Examples o f the oxidizing agent include peracids such
as performic acid, peracetic acid, pertrif luoroacetic
acid, perbenzoic acid, m - chloroperbenzoic acid, and
o-carboxyperbenzoic acid,hydrogen peroxide, sodium
metaperidodate, dichromic acid, dichromates such as
sodium dichromate and potassium dichromate, manganese
dioxide, permanganic acid, permanganates such as
sodium permanganate and potassium permanganate, lead
salts such as lead tetraacetate, silver oxide, and a
Dess-Martin reagent (Dess-Martin periodinane) . These
oxidizing agents are used singly or in a mixture of
two or more. The oxidizing agent is used typically in
at least an equimolar amount to the compound (64b) and
preferably 1 to 3 times that of the compound (64b) on
a molar basis. The above described reaction is carried
out typically at -10 to 100C and preferably at about 0
to 50C and completed in about 30 minutes to 24 hours.
[Reaction formula 90] [Formula 175] wherein R2, X1, Y
, A 10 , B19 , R18 , X2 , R14 , R74a and R15 are the
same as described above, provided that a and b ofAio
re bound to a group -Yv and a group -Big,
respectively. The reactions between compound (133) and
the compound (134), and compound (135) and the
compound (36) each are carried out under the same
reaction conditions as in the reaction of the compound
(2) and the compound (3) shown in reaction formula 1
above. [Reaction formula 91] [Formula 176] - Rc (R17b
) (RA) C=O (74) R80- A10-NH-B3- Rc R80- A10-N-B 3- Rc
(108a) CH(RA) (R17b) (108c) R17OH (75' ) R-,8Qu-
A10-N-B 3- Rc R17 (108d) wherein A i0, B3, R17a , R17b
, RA, R17 , Y1, Rc and X2 are the same as described
above, and R80 represents group -YiH or group -OR 81 ,
R81 represents a protective group of the hydroxyl
group, provided that the CHR A moiety in the side
chain (-N(B 3RC) (CHRAR17b )) of the compound (108c)
has not more than 6 carbon atoms, a of Aio is bound to
a group -R80 , and b is bound to a group -NHB 3R0, a
group -N (R 17a )B3RC, a group -N(CHR AR17b )B3Rc or a
group -N(Ri7 )B3R0 .Examples of the protective group
of the hydroxyl group include a phenyl lower alkyl
group, a lower alkoxy lower alkyl group,
tetrahydropyranyl group, tri lower alkylsilyl group, a
lower alkanoyl group, and a lower alkyl group
described above. The reaction of the compound (108a)
and the compound (73) is carried out under the same
reaction conditions as in the reaction of the compound
(Ib) and the compound (4) shown in reaction formula 2
above. The reaction of the compound (108a) and the
compound (75') is carried out under the same reaction
conditions as in the reaction of the compound (Ib) and
the compound (6) shown in reaction formula 2 above.
The reaction of the compound (108a) and the compound
(74) is carried out under the same reaction conditions
as in the reaction of the compound (Ib) and the
compound (5) shown in reaction formula 2 above. The
reaction is carried out using a compound (74), whose R
and R17b (bound to a carbon atom) are mutually bound
to form a cycloalkyl ring together with the carbon
atom in the presence of a hydride reducing agent, as a
starting material. In this case, in place of the
compound (74), cycloalkyloxytrialkylsilane such as
[(1-ethoxycyclopropyl) oxy] trimethylsilane may be
used as the starting material (to produce the above
described compound (74) in the reaction
system).[Reaction formula 92] [Formula 177] R80 (108g)
wherein R , A i0, R , B3, Rc, X2 and R59b are the same
as described above, provided that a of A i0 is bound
to a group -R80 and b is bound to a group -NHR 17 , a
group - N (R 17 )B3R0 or a group -N (R 17 )CH2CH2COOR
59 . The reaction of the compound (108e) and the
compound (113) is carried out under the same reaction
conditions as in the reaction of the compound (Ib) and
the compound (4) shown in reaction formula 2 above.
The reaction of the compound (108e) and the compound
(137) is carried out in an appropriate solvent in the
presence of an acid. Any solvent may be used as long
as it is used in the reaction of the compound (2) and
the compound (3) shown in reaction formula 1 above.
Examples of the acid include mineral acids such as
hydrochloric acid, sulfuric acid, and hydrobromic
acid, organic acids such as acetic acid, 



trif luoroacetic acid, and sulfonic acids including
ptoluenesulfonic acid, and Lewis acids such as
aluminum chloride, zinc chloride, iron chloride, tin
chloride, boron tribromide, and a boron trif
luoride/diethyl ether complex. These acids may be used
singly or in a mixture of two types or more. T,he acid
is favorably used typically in an amount at least 0.01
to 5 times and preferably 0.1 to 2 times that of the
compound (108e) on a molar basis. The compound (137)
is favorably used typically in at least an equimolar
amount to the compound (108e) and preferably 1 to 10
times that of the compound (108e) on a molar basis.
The above described reaction is carried out typically
at 0 to 200C and preferably at about 0 to 150C and
generally completed in about 30 minutes to 80 hours.
[Reaction formula 93] [Formula 17 8 ] R 8 i 0 _ R 73b
H0-R 73b (138) (139) wherein R81 is the same as
described above, R73b represents a group -AiO-T -COOR
593 or a group -A, and A i0, T2, R59a and A are the
same as described above, provided that a . of Aio is
bound to a group -OR 8 1 group or a hydroxyl group,
and b of A 0 is bound to a group -T2 . When R81 of the
starting compound (138) represents a phenyl lower
alkyl group, the reaction which converts the compound
(138) into the compound(139) may be carried out under
the same reaction conditions as in the reduction
reaction (1) (method using a catalytic hydrogen
reducing agent) , which is one of the reactions which
convert the compound (68) into the compound (69) shown
in ,reaction formula 47 above . The starting compound
(138), in which R81 represents a tetrahydropyranyl
group or a tri-lower alkylsilyl group is converted
into the compound (139), may be carried out under the
same reaction conditions as in hydrolysis reaction B
described in reaction formula 9 above. In the reaction
which converts the compound (138) into the compound
(139), hydrolysis is favorably carried out by use of
an acid. The acid is favorably used typically in an
amount 1 to 10 times and preferably 1 to 2 times that
of the compound (138) on a molar basis. The compound
(138) in which R81 represents a tri-lower alkylsilyl
group, may be treated with a fluorine compound such as
tetra-n-butyl ammonium fluoride, hydrogen fluoride or
cesium fluoride. The starting compound (138) in which
R81 represents a lower alkoxy lower alkyl group or a
lower alkyl group, may be treated in an appropriate
solvent in the presence of an acid. Examples of the
solvent include water, lower alcohols such as
methanol, ethanol, and isopropanol, ethers such as
dioxane, tetrahydrofuran, and diethyl ether,
halogenatedhydrocarbons such as dichloromethane,
chloroform, and carbon tetrachloride, and polar
solvents such as acetonitrile, and a mixture thereof.
Examples of the acid include mineral acids such as
hydrochloric acid, sulfuric acid, and hydrobromic
acid, fatty acids such as formic acid and acetic acid,
sulfonic acids such as p-toluenesulfonic acid, Lewis
acids such as boron trifluoride, aluminum chloride,
and boron tribromide, iodides such as sodium iodide
and potassium iodide, and a mixture of an iodide with
a Lewis acid as described above. The above described
reaction is carried out typically at 0 to 200C and
preferably at about room temperature to 150C and
generally completed in about 0.5 to 25 hours.
Furthermore, the hydrolysis may be carried out using a
basic compound under the same reaction conditions as
in hydrolysis reaction B described in reaction formula
9 above. In this case, an amine such as triethylamine
may be used other than the basic compounds used in
hydrolysis reaction B , as the basic compound. The
material compound (138), in which R81 represents a
lower alkanoyl group, is converted into the compound
(139) under the same reaction conditions as in
hydrolysis reaction B described in reaction formula 9
above. The compound (138) in which R73a represents a
group[Formula 17 9] , a dehydration reaction takes
place under the hydrolysis conditions above, with the
result that the compound (138), in which the
corresponding R73a represents a group [Formula 180] ,
may be obtained in some cases. [Reaction formula 94]
[Formula 181] % . (36) / R80- A10- T2-C00H R80- A10 -
T2-C0NY (140) (108h) wherein R80 , A i0, T2, R14 and
R15 are the same as described above, provided that a .
and b of A i0 are to a group -R80 and a group -T2,
respectively. The reaction of the compound (14 0 ) and
the compound (36) is carried out under the same
reaction conditions as in the reaction o f the
compound (Ib) and the compound (6) shown in reaction
formula 2 above.[Reaction formula 95] [Formula 182]
wherein Yi, A 7 , R13 and A are the same a s described
above. The reaction o f the compound (141) and the
compound (12) is carried out under the same reaction
conditions as in the reaction o f the compound (13)
and the compound (12) shown in reaction formula 8
above. [Reaction formula 96] [Formula 183] R8O-Aio- (B
2 1) f-CN R8O-Aio- (B 2 1) f-CH 2NH 2 (143) (144)
wherein R80 , A i0, B2i and f are the same a s
described above, provided that the alkyl moiety in the
side chain (-(B 2 Jf-CH NH2 ) o f the compound (144)
has not more than 6 carbon atoms. The reaction which
converts the compound (143) into the compound (144) is
carried out under the same reaction conditions a s in
the reaction using a hydride reducing agent, which is
one o f the reactions o f the compound (Ib) and the
compound (5) shown in reaction formula 2 .[Reaction
formula 97] [Formula 184] wherein R 80 , A i0 , B i9 ,
X 2 , R 18 , R 14 and R 15 are the same a s described
above, provided that a o f A i0 is bound to a group -R
80 and b is bound t o a group -Bi 9 . The reaction o f
the compound (145) and the compound (134) i s carried
out under the same reaction conditions a s in the
reaction o f the compound (133) and the compound (134)
shown in reaction formula 90 above. The reaction o f
the compound (146) and the compound (36) i s carried
out under the same reaction conditions a s in the
reaction o f the compound (Ib) and the compound (6)
shown in reaction formula 2 above. [Reaction formula
98] [Formula 185] R80-A10-B19-NH-C0N<; L2U > R8
-A10-B19-N R14 (108j) (iO8k) V 5wherein A i0, B i9,
R14 , R15, R 0 and X2 are the same as described above,
and R18a represents a lower alkyl group, provided that
a and b o f A i0 are bound to a group -R80 and a group
-B19, respectively. The reaction of the compound (108
j ) and the compound (147) is carried out under the
same reaction conditions as in the reaction of the
compound (Ib) and the compound (4) shown in reaction
formula 2 above. [Reaction formula 99] [Formula 186]
(148) (2a) wherein R2, X 1, X2, X3 and R6 are the same
as described above, R82 represents a lower alkyl
group, and R83 represents a lower alkoxy group. The
reaction of the compound (148) and the compound (149)
is carried out in an appropriate solvent in the
presence o f a catalyst. Any solvent may b e used
herein as long as it is used in the reaction of the
compound (2) and the compound (3) shown in reaction
formula 1 . Examples of the catalyst include
magnesium. The catalyst is favorably used typically in
at least an equimolar amount to the compound (148) and
preferably 1 to 5 times that of the compound (148) on
a molar basis.The above described reaction is carried
out typically at 0 to 200C and preferably at about 0
to 150C and generally completed in about 30 minutes to
10 hours. [Reaction formula 100] [Formula 187]
HOOC-Ai8 X3OC-A18 (150) (107' ) wherein A i8
represents a group -A or a group -Ai0-T2-COOR 59b ,
and A , A10 T2, R59b and X3 are the same as described
above. The reaction which converts the compound (150)
into the compound (107') is carried out under the same
reaction conditions as in the reaction which converts
the compound (85) into the compound (7 1 ) shown in
reaction formula 55 above.[Reaction formula 101]
[Formula 188] (109a' ) (151) (152) (153) (154) wherein
R2, X1, A10 , T2 and R6 are the same as described
above, provided that a . of A1O is bound to a -CO
group, a -CH(OH) group or -CH 2 group, and b of A10 is
bound to a group -T2 . The reaction which converts the
compound (109a 1 ) into the compound (151) is carried
out under the same reaction conditions as in the
reaction using a hydride reducing agent which is one
of the reactions of the compound (Ib) and the compound
(5) shown in reaction formula 2 above. The reaction
which converts the compound (151) into the compound
(152) is carried out under the same reaction
conditions as in the reaction which converts the
compound (68) into the compound (69) shownin reaction
formula 47 above. The reaction of the compound (152)
and the compound (22) is carried out under the same
reaction conditions as in the reaction of the compound
(Ib) and the compound (6) shown in reaction formula 2
above. The reaction which converts the compound (153)
into the compound (154) may be carried out under the
same reaction conditions as in hydrolysis B reaction
described in reaction formula 9 above. [Reaction
formula 102] [Formula 189 ] (155) (157) wherein R1,
R2, X1, Y , A i0, B6, B7 or R59 are the same as
described above, and R19a represents a lower alkanoyl
group, provided that a . and b of Aio are bound to a
group -Y and a group -B , respectively. The reaction
of the compound (155) and the compound (156) is
carried out under the same reaction conditions as in
the reaction of the compound (Ib) and the compound (6)
shown in reaction formula 2 above.[Reaction formula
103] [Formula 190] wherein R80, A i0, X2, R14 and R15
are the same as described above. The reaction of the
compound (158) and the compound (36) is carried out
under the same reaction conditions as the reaction of
the compound (114) and the compound (36) shown in
reaction formula 74 in which 1 is 0 .[Reaction formula
104] [Formula 191] wherein R1, R2, Y , A10 , R14a , h
, T , 1 , RB, X1 and X2 are the same as described
above, R85a represents a benzoyl group, R85b
represents a lower alkoxy carbonyl group, a phenyl
lower alkyl group, a lower alkyl group or furyl lower
alkyl group, and R85c represents a hydrogen atom, a
lower alkyl group, a phenyl group, phenyl lower alkyl
group, a furyl group or a furyl lower alkyl group,
provided that the a group -CH(R B)R85c of the compound
(lbbbbb) has not more than 6 carbon atoms. The
reaction of the compound (lyyyy' ) and the compound
(16O 1) is carried out under the same
reactionconditions as in the reaction o f the compound
(Ib) and the compound (6) shown in reaction formula 2
above. The reaction o f the compound (lyyyy 1 ) and
the compound (161) is carried out under the same
reaction conditions as in the reaction o f the
compound (Ib) and the compound (4) shown in reaction
formula 2 above. The reaction o f the compound (lyyyy'
) and the compound (162) is carried out under the same
reaction conditions as in the reaction o f the
compound (Ib) and the compound (5) shown in reaction
formula 2 above. [Reaction formula 105] [Formula 192]
R86X3 (163) (165) (166) Rb-R H (164) X2~Bo (167)
(lccccc) wherein R2, B0, Y , Xi, A i7, R8, X2, X3 and
R6 are the same as described above, R86 represents a
lower alkylsulfonyl group, and R87 represents an
oxygen atom or a group - N(R 8 )-. The reaction of the
compound (165) and the compound (163) is carried out
under the same reactionconditions as in the reaction
of the compound (2) and the compound (3) shown in
reaction formula 1 above. The reaction which converts
the compound (165) into the compound (167) is carried
out under the same reaction conditions as in the
reaction which converts the compound (85) into the
compound (7 1 ) of 



the above described formula 55. The reaction of the
compound (166) or the compound (167) and the compound
(164) is carried out under the same reaction
conditions as in the reaction of the compound (2) and
the compound (3) shown in reaction formula 1 above.
[Reaction formula 106] [Formula 193] O=C=N-R 15' (170)
R8O-Aio-NH 2 * R80 -Aio -NHCONH- R15' (168) (169)
wherein R and A i0 are .the same as described above,
R15' represents the same group as that of (5) in R15
described above. The reaction of the compound (168)
and the compound (170) is carried out under the same
reaction conditions as in the reaction of the compound
(30) and the compound (66) shown in reaction formula
46 above.[Reaction formula 107] [Formula 194] wherein
R80, A10, T , 1 , R14bb , R15aa , R14cc , R15bb , R26
and R27 are the same as described above. The reaction
of the compound (171) and the compound (57) is carried
out under the same reaction conditions as in the
reaction of the compound (liiii) and the compound (57)
shown in reaction formula 31 above . [Reaction formula
108] [Formula 195] wherein R1, R2, Xi, Y , A i0, R15'
and X are the same as described above, and R89
represents a lower alkyl group. The reaction of the
compound (173) and the compound (170) is carried out
under the same reaction conditions as in the reaction
of the compound (30) and the compound (66) shown in
reaction formula 46 above. The reaction of the
compound (lddddd) and the compound (173) is carried
out under the same reaction conditions as in the
reaction of the compound (2) andthe compound (3) shown
in reaction formula 1 above. [Reaction formula 109]
[Formula 196] (174) (lfffff) wherein R1, R2, X , Y,
X2, B3, R14 and R15 are the same as described above,
and A19 represents a group [Formula 197 ] group A2 O
represents a group [Formula 198 ] group wherein R3, p
, R1 , B3, R and R are the same as described above.
The reaction of the compound (174) and the compound
(175) is carried out under the same reaction
conditions as in the reaction of the compound (2) and
the compound (3) shown in reaction formula 1
above.[Reaction formula 110! [Formula 199] dggggg)
(lhhhhh) wherein R1, R2, X1 and Y are the same as
described above, A2i represents a group [Formula 200]
group group and A22 represents a group [Formula 201]
group group or groupwherein R3, p , R17 , B3, R14 and
R15 are the same as described above. The reaction
which converts the compound (lggggg) into the compound
(lhhhhh) is carried out under the same reaction
conditions as in the reaction of the compound (Ib) and
the compound (5) shown in reaction formula 2 in which
a hydride reducing agent is used. [Reaction formula
111] [Formula 202] (liiiii) (ljjjjj) wherein R1, R2, X
i and Y are the same as described above, A 23
represents a group [Formula 203] group or group ' - |
- j-NQ2 and A2 represents a group [Formula 204] group
. or group wherein R3 and p are the same as described
above.The reaction which converts the compound
(liiiii) into the compound (ljjjjj) is carried out
under the same reaction conditions as in the reaction
which converts the compound (68) into the compound
(69) shown in reaction formula 47. [Reaction formula
112] [Formula 205] (lkkkkk) (111111) wherein R , X i
and Y are the same as described above, A25 represents
a group [Formula 206] o r group and A26 represents a
group [Formula 207] group or group 1o wherein B4
represents a lower alkenylene group, B4b represents a
lower alkylene group, and R3, p , R14 and R15 are the
same as described above.The reaction which converts
the compound (lkkkkk) into the compound (111111) is
carried out the same as in the reaction of the method
(l)of the reactions which convert the compound (68)
into the compound (69) shown in reaction formula 47
above. [Reaction formula 113] [Formula 208] wherein
R2, X1, Y , and R59b are the same as described above,
and A28 represents a group [Formula 209] group p or
group and A27 represents a group [Formula 210 ] group
orr pgri-noiui np wherein R3, p and R59b are the same
as described above. The reaction which converts the
compound (lmmmmm) into the compound (lnnnnn) is
carried out under the same reaction conditions as in
hydrolysis B described in reaction formula 9 above.The
reaction of the compound (lnnnnn) and the compound
(100') is carried out under the same reaction
conditions as in the reaction o f the compound (lfff)
and the compound (43) shown in reaction formula 20
above. [Reaction formula 114] [Formula 211] (1ooooo;
(lppppp) wherein R2, X 1, X2 and Y are the same as
described above, A 29 represents a group [Formula 212]
group or group -NHCOOR 59b and A30 represents [Formula
213 ] group wherein R, 90 represents a lower alkyl
group which may have a hydroxyl group a s a
substituent , and R3 , p and R59b are the same a s
described above .The reaction of the compound (looooo)
and the compound (176) is carried out under the same
reaction conditions as in the reaction of the compound
(Ib) and the compound (4) shown in reaction formula 2
above. [Reaction formula 115] [Formula 214] (lqqqqq)
(lrrrrr) wherein R2, Xi, X and Y are the same as
described above, A3I represents a group [Formula 215]
group group Ii- | _L_ CH2C00R59b wherein A32
represents a group [Formula 216] group or group
wherein R , p , R and R are the same as described
above . The reaction of the compound (lqqqqq) and the
compound (173) is carried out under the same reaction
conditions as in the reaction of the compound (2)
andthe compound (3) shown in reaction formula 1 above.
[Reaction formula 116] [Formula 217] (lsssss) (lttttt)
wherein R1, R2 , X 1, Y , A 10 , T , 1 , R90 and X2
are the same a s described above. R15" represents the
group (2), (3), (4), (5), (6), (7), (8), (10), (11),
(12), (13), (14), (15), (16), (17), (18), (19), (20),
(21), (22), (23), (24), (25), (26), (27), (26a),
(27a), (28a), (29a), (30a), (31a), (32a), (33a),
(34a), (35a), (36a), or (37a), which is defined in R15
described above. The reaction o f the compound
(lsssss) and the compound (176) is carried out under
the same reaction conditions a s in the reaction o f
the compound (2) and the compound (3) shown in
reaction formula 1 above. [Reaction formula 117]
[Formula 218] (luuuuu) (lvvvvv) wherein R1, R2 , X 1,
Y , A 10 , T and 1 are the same a sdescribed above,
R14AA and R15BB each represent the same 5- to
10-membered saturated or unsaturated heterocyclic
group as defined in R14 and R15 described above except
that the heterocyclic ring has at least one group -
(Bi2CO) t- N (R 20' )-CO-B16X2 thereon, R14CC and
R15DD each represent the same 5- to 10-membered
saturated or unsaturated heterocyclic group as defined
in R14 and R15 described above except that the
heterocyclic ring has at least one group - (Bi2CO) t-
N (R 20' )-CO-Bi6R91 thereon, wherein B i2, t , B i6
and X2 are the same as described above, R91 represents
an imidazolyl group, and R20' represents a hydrogen
atom, a cycloalkyl group, an amino group which may
have a lower alkoxycarbonyl group as a substituent, a
benzoyl group which may have 1 to 3 lower alkoxy
groups as substituents on the phenyl ring, a lower
alkyl group, a lower alkyl group which have 1 or 2
phenyls which may have, on the phenyl ring, 1 to 3
substituents selected from the group consisting of a
lower alkoxycarbonyl group, a cyano group, a nitro
group, a phenyl group, a halogen atom, a lower alkyl
group which may have a halogen atom as a substituent,
a lower alkoxy group which may have a halogen atom as
a substituent and a lower alkylthio group which may
have a halogen atom as a substituent, a phenyl group
which may be substituted, on the phenyl ring, with 1
to 3 groups selected from the group consisting of a
loweralkoxy group which may have a halogen atom as a
substituent and a lower alkyl group which may have a
halogen atom as a substituent, a lower alkoxycarbonyl
group, a cycloalkyl lower alkyl group, a pyrrolidinyl
lower alkyl group which may have, on the pyrrolidine
ring, 1 to 3 lower alkyl groups which may have a
hydroxyl group as a substituent, an amino substituted
lower alkyl group which may have a substituent
selected from the group consisting of a phenyl group
and a lower alkyl group, a 1 , 2 ,3 ,
4-tetrahydronaphthyl substituted lower alkyl group
which may have 1 to 5 lower alkyl groups as
substituents on the 1,2,3,4- tetrahydronaphthalene
ring, a naphthyl lower alkyl group, a pyridyl lower
alkyl group, a quinolyl lower alkyl group, a 1 ,2 ,3
,4-tetrazolyl lower alkyl group which may have, on the
tetrazole ring, 1 to 3 substituents selected from the
group consisting of a lower alkyl group and a phenyl
lower alkyl group, a 1 ,2 ,4-triazolyl lower alkyl
group, a tetrahydrofuryl lower alkyl group which may
have a hydroxyl group as a substituent on the lower
alkyl group, a phenoxy lower alkyl group which may
have, on the phenyl ring, 1 to 3 substituents selected
from the group consisting of a lower alkyl group and a
nitro group, a phenyl lower alkanoyl group, a lower
alkanoyl group which may have a halogen atom as a
substituent, an imidazolyl lower alkanoyl group, a
lower alkoxycarbonyl lower alkyl group, a pyridyl
group or a carboxy lower alkyl group.The reaction of
the compound (luuuuu) and the compound (177) is
carried out under the same reaction conditions as in
the reaction of the compound (Ib) and the compound (4)
shown in reaction formula 2 above. [Reaction formula
118] [Formula 219] (33) (lwwwww) wherein X1, X2, R2, Y
, A and R6 are the same as described above, and R91
represents a hydrogen atom or a lower alkyl group. The
reaction of the compound (33) and the compound (178)
is carried out in an appropriate solvent in the
presence of a basic compound and a catalyst. A s the
solvent, an inert solvent selected from a wide range
may be used. Examples of the inert solvent include
water, aromatic hydrocarbons such as benzene, toluene,
and xylene, ethers such as diethyl ether,
tetrahydrofuran, dioxane, 2-methoxyethanol, monoglyme,
and diglyme, halogenated hydrocarbons such as
dichloromethane, dichloroethane, chloroform, and
carbon tetrachloride, lower alcohols such as methanol,
ethanol, isopropanol, butanol, tert-butanol, and
ethylene glycol, fatty acids such as acetic acid,
esters such as ethyl acetate and methyl
acetate,ketones such as acetone and methyl ethyl
ketone, acetonitrile, pyridine, N-methylpyrrolidone,
dimethyl sulfoxide, N ,N-dimethylf ormamide, and
hexamethylphosphoric acid triamide, and a mixture
thereof. Examples of the basic compound include
carbonates such as sodium carbonate, potassium
carbonate, sodium bicarbonate, potassium bicarbonate, 



and cesium carbonate, metal hydroxides such as sodium
hydroxide, potassium hydroxide, and calcium hydroxide,
potassium phosphate, sodium phosphate, sodium hydride,
potassium hydride, potassium, sodium, sodium amide,
metal alcoholates such as sodium methylate, sodium
ethylate, sodium n-butoxide, sodium tert-butoxide, and
potassium tert-butoxide, alkylsilylamide alkali metal
salts such as potassium bis (trimethylsilyl) amide,
and organic bases such as pyridine, imidazole,
Nethyldiisopropylamine, dimethylaminopyridine,
triethylamine, trimethylamine, dimethylaniline,
Nmethylmorpholine, 1 , 5-diazabicyclo [4 .3 .0
]nonene-5 (DBN), 1 ,8-diazabicyclo [5. 4 .0
]undecene-7 (DBU), and 1 ,4-diazabicyclo[2.2.2]octane
(DABCO), and a mixture thereof. Examples of the
catalyst may include palladium compounds such as
palladium acetate, bis (tributyltm) /bis
(dibenzylideneacetone) palladium, copper iodide/2, 2
'-bipyridyl, bis (dibenzylideneacetone) palladium,
copperiodide/bis (triphenylphosphine) palladium
dichloride, tris (dibenzylideneacetone) dipalladium,
Rtris (dibenzylideneacetone) -dipalladium, Stris
(dibenzylideneacetone) dipalladium, palladium (II)
acetate, [1,1'- bis (diphenylphosphino) ferrocene]
dichloropalladi 'um (II) , and tetrakis
(triphenylphosphine) palladium, compounds such as R-2,
2 '-bis (diphenylphosphino) -1, 1 '-binaphthyl
(R-BINAP) , S-2, 2 '-bis (diphenylphosphino) -1, 1'-
binaphthyl (S-BINAP), RAC-2, 2 '-bis
(diphenylphosphino) - 1 , I 1-binaphthyl -(RAC-BINAP)
, and 2,2- bis (diphenylimidazolidinylidene) ,
xanthene compounds such as 4 ,5-bis
(diphenylphosphino) -9, 9- dimethylxanthene, and
borates such as tri-tertbutylphosphine tetraf
luoroborate, and a mixture thereof. The basic compound
is favorably used in an amount at least 0.5 times and
preferably 0.5 to 40 times that of the compound (33)
on a molar basis. The catalyst is favorably used in a
typical catalyst amount based on the compound (33) .
The compound (178) is favorably used in an amount at
least in 0.5 times and preferably 0.5 to 3 times that
of the compound (33) on a molar basis. The above
described reaction is carried out typically at room
temperature to 200C, preferably at room temperature to
about 15OC, and completed in about 0.5 to 20
hours.[Reaction formula 119] [Formula 220 ] (64)
(laaaaaa) wherein B0 , X 1, R2, Y , A i7, R6 and X are
the same as described above, R92 represents a group
R6-Z4- or a group R6- and Z4 represents a lower
alkylene group. The reaction of the compound (64) and
the compound (179) is carried out under the same
reaction conditions as in the reaction o f the
compound (2) and the compound (3) shown in reaction
formula 1 . [Reaction formula 120] [Formula 221] (30)
(lbbbbbb) wherein R2 , Xi, Y , A and R6 are the same
as described above. The method for converting the
compound (30) into the compound (lbbbbbb) is carried
out b y subjecting the compound (30) to diazotization
to obtain a diazonium salt and reacting the diazonium
salt with the compound (18 0 ) .The diazotization
reaction 1 ) is carried out in an appropriate solvent
in the presence of an acid and a diazotizing agent.
Examples of the solvent to be used herein include
water and acetonitrile . Examples of the acid include
hydrochloric, acid, hydrobromic acid, sulfuric acid,
tetraf luoroboric acid, and hexafluorophosophoric
acid. Examples of the diazotizing agent include metal
nitrites such as sodium nitrite and potassium nitrite,
lower alkyl nitrites such as t-butyl nitrite and
isoamyl nitrite. The acid is favorably used typically
in an amount about 1 to 10 times that of the compound
(30) and preferably about 1 to 5 times that of the
compound (30) on a molar basis. The diazotizing agent
is used typically in at least about equimolar amount
to the compound (30) and preferably 1 to 3 times that
of the compound (30) on a molar basis. The above
described reaction is carried out typically at about 0
to 70C and preferably at about 0C to room temperature,
and completed in about a few minutes to 5 hours. The
reaction of the diazonium salt obtained in the
diazotination reaction and the compound (180) is
carried out in the same solvent as in the
diazotization reaction 1 ) and in the presence of a
basic compound. Any basic compound may be used herein
as long as it is used in the reaction of the compound
(2) and the compound (3) shown in reaction formula 1
.The basic compound i s favorably used in a t least an
equimolar amount t o the compound (30) and preferably
1 t o 5 times that o f the compound (30) on a molar
basis. The compound (180) i s ,favorably used in a t
least an equimolar amount t o the compound (30) and
preferably 1 t o 5 times that o f the compound (30) on
a molar basis. The above described reaction i s
carried out typically at about 0 t o 70C, preferably a
t about 0C t o room temperature, and completed in
about a few minutes t o 5 hours . [Reaction formula
121] [Formula 222] (30a) (lcccccc) wherein Xi, R , Y ,
A , R and R6 are the same as described above. The
reaction of the compound (30a) and the compound (181)
may be carried out in an appropriate solvent in the
presence of a basic compound and a catalyst. Examples
of the solvent used herein include water, aromatic
hydrocarbons such as benzene, toluene, and xylene,
ethers such as diethyl ether,tetrahydrofuran, dioxane,
2-methoxyethanol, monoglyme, and diglyme, halogenated
hydrocarbons such as dichloromethane, dichloroethane,
chloroform, and carbon tetrachloride, lower alcohols
such as methanol, ethanol, isopropanol, butanol,
t,ert-butanol, and ethylene glycol, fatty acids such
as acetic acid, esters such as ethyl acetate and
methyl acetate, ketones such as acetone and
methylethyl ketone, acetonitrile, pyridine,
dimethylsulf oxide, N ,Ndimethylformamide, and
hexamethylphosphoric acid triamide, and a mixture
thereof. Examples of the basic compound include
carbonates such as sodium carbonate, potassium
carbonate, sodium bicarbonate, potassium bicarbonate,
and cesium carbonate, metal hydroxides such as sodium
hydroxide, potassium hydroxide, and calcium hydroxide,
sodium hydride, potassium hydride, potassium, sodium,
sodium amide, metal alcoholates such as sodium
methylate, sodium ethylate, sodium n-butoxide, sodium
tert-butoxide, and potassium tert-butoxide, organic
bases such as pyridine, imidazole,
Nethyldiisopropylamine, dimethylaminopyridine,
triethylamine, trimethylamine, dimethylaniline,
Nmethylmorpholine, 1 ,5-diazabicyclo [4.3.0] nonene-5
(DBN), 1 , 8-diazabicyclo [5.4.0] undecene-7 (DBU),
and 1 , 4-diazabicyclo[2.2.2]octane (DABCO), and a
mixture thereof . Examples of the catalyst include
palladiumcompounds such as tetrakis (triphenylp ho sph
ine )palladium (0) and dichlorobis
(triphenylphosphine) palladium (II), and copper
compounds such as copper (II) acetate. The basic
compound is favorably used in at least an equimolar
amount to the, compound (30a) and preferably 1 to 5
times that o f the compound (30a) on a molar basis.
The catalyst is favorably used in an amount 0.001 to 1
times and preferably 0.01 to 0.5 times that o f the
compound (30a) on a molar basis. The compound (181) is
favorably used in at least an equimolar amount to the
compound (30a) and preferably 1 to 5 times that o f
the compound (30a) on a molar basis. The above
described reaction is carried out typically at -30 to
200C and preferably at 0 to 150C and generally
completed in 0.5 to about 30 hours. A molecular sieve
such as Molecular Sieves 3A (MS-3A) , Molecular Sieves
4A (MS-4A) may b e added to the reaction. [Reaction
formula 122] [Formula 223] (ldddddd) (leeeeee) wherein
R6, Z1, Xi, R2, Y4 and A are the same asdescribed
above. The reaction which converts the compound
(ldddddd) into the compound (leeeeee) is carried out
in an appropriate solvent in the presence of a
catalytic hydrogen reducing agent. Examples of the
solvent include water, fatty acids such as acetic
acid, alcohols such as methanol, ethanol, and
isopropanol, aliphatic hydrocarbons such as n-hexane,
alicyclic hydrocarbons such as cyclohexane, ethers
such as diethyl ether, dimethoxyethane,-
tetrahydrofuran, monoglyme, diglyme, and 1,4-dioxane,
esters such as methyl acetate, ethyl acetate, and
butyl acetate, and aprotic polar solvents such as N
,N-dimethylf ormamide, N,N-dimethylacetoamide, and
N-methylpyrrolidone, and a mixture thereof. Examples
of the catalytic hydrogen reducing agent include
palladium, palladium-black, palladiumcarbon, palladium
hydroxide-carbon, rhodium-alumina, platinum, platinum
oxide, copper chromite, Raney nickel, and palladium
acetate. The above described catalytic hydrogen
reducing agent is used typically in an amount 0.01 to
1 times that of the compound (ldddddd) on a molar
basis. The above reaction favorably proceeds typically
at about -20 to 150C, and preferably at 0 to 100C and
generally completed in 0.5 to 20 hours. The hydrogen
pressure may be applied typically at 1 to 10
atm.[Reaction formula 123] [Formula 224] (lgggggg)
wherein R1, R2, X i, Y , A i0, T and 1 are the same as
described above; R1411 and R15JJ each represent the
same 5- to 10-membered saturated or unsaturated
heterocyclic group as defined in R14 and R15 above,
except that they have at least one phenyl group which
has a lower alkoxycarbonyl group on the heterocyclic
ring; R 14EE and R15FF each represent the same 5- to
10-membered saturated or unsaturated heterocyclic
group as defined in R14 and R15 above, except that
they have at least one phenyl group which has a
carboxy group on the heterocyclic ring; R14GG and
R15HH each represent the same 5- to 10-membered
saturated or unsaturated heterocyclic group as defined
in R14 and R15 above, except that they have, on the
heterocyclic ring, at least one phenyl group which may
have a carbamoyl group which may have a group selected
from the group consisting of a lower alkoxy lower
alkyl group and a lower alkyl group; andR93 and R94
each represent a hydrogen atom, a lower alkyl group or
a lower alkoxy lower alkyl group. The reaction which
converts the compound (lhhhhhh) into the compound
(lffffff) may be carried out the under the same
reaction conditions as in the hydrolysis B described
in reaction formula 9 above. The reaction of the
compound (lffffff) and the compound (182) is carried
out under the same reaction conditions as in the
reaction of the compound (Ib) and the compound (6)
shown in reaction formula 2 above. [Reaction formula
124] [Formula 225] (ljjjjjj) (lkkkkkk) wherein X1, R2,
Y , A , X2, k , X3, R6, B2Oa and d ' are the same as
described above. The reaction of the compound (30) and
the compound (183) is carried out under the same
reaction conditions as in the reaction of the compound
(30) and the compound (66) shown in reaction formula
46 above.The reaction which converts the compound
(184) into the compound (ljjjjjj) is carried out under
the same reaction conditions as in the reaction of the
compound (2) and the compound (3) shown in reaction
formula 1 above. The reaction of the compound
(ljjjjjj) and the compound (185) is carried out under
the same reaction conditions as in the reaction of the
compound (2) and the compound (3) shown in reaction
formula 1 above. When the compound (185) wherein d 1
represents 0 , the reaction which converts the
compound (ljjjjjj) into the compound (lkkkkkk) may be
carried out in an appropriate solvent in the presence
of a halogenated copper such as copper iodide, an
alkylglycine such as N ,N-dimethylglycine, or an
alkali metal phosphate such as potassium phosphate.
Any solvent may be used herein as long as it is used
in the reaction of the compound (2) and the compound
(3) shown in reaction formula 1 above. A halogenated
copper or an alkylglycine is used in a typical
catalyst amount. The alkali metal phosphate is
favorably used typically in at least an equimolar
amount to the compound (ljjjjjj) and preferably 1 to 5
times that of the compound (ljjjjjj) on a molar basis.
The compound (185) is used in an amount typically 0.5
to 5 times and preferably 0.5 to 3 times that of the
compound (ljjjjjj) on a molar basis.The above
described reaction is carried out typically at room
temperature to 200C preferably at about room
temperature to 150C and generally completed in about 1



to 30 hours. [Reaction formula 125] [Formula 226] (33)
(1111111) wherein X , R2 , Xi, Y , A and R6 are the
same as described above. The reaction o f the compound
(33) and the compound (186) is carried out under the
same reaction conditions as in the reaction o f the
compound (33) and the compound (178) shown in reaction
formula 118 above. [Reaction formula 126] [Formula
227] (33) (lmmmmmm) wherein X1, X2, R2, Y , A , B2ia,
6 and c are the same as described above. The reaction
of the compound (33) and thecompound (187) is carried
out under the same reaction conditions as in the
reaction of the compound (33) and the compound (178)
shown in reaction formula 118 above. [Reaction formula
127] [Formula 228] (188) (190) (lnnnnnn) wherein R9a ,
R2, R6, Xi, Y , A i6, X and R9b are the same as
described above. The reaction of the compound (188)
and the compound (18 9 ) is carried out under the same
reaction conditions as in the reaction in which an
amine is reacted with a carboxylic acid halide among
the methods (d) in which the compound (Ib) is reacted
with the compound (6) shown in reaction formula 2 .
The reaction of the compound (190) and the compound
(191) is carried out under the same reaction
conditions as in the reaction of the compound (2) and
the compound (3) shown in reaction formula 1 above.
[Reaction formula 128][Formula 229] (loooooo) '
(lpppppp) wherein R1, R2, X1, Y and A16 are the same
as described above. Xa represents a halogen atom. The
reaction which converts the compound (loooooo) into
the compound (lpppppp) is carried out in an
appropriate solvent in the presence of a catalytic
hydrogen reducing agent and a hydrogen donor such as
formic acid, ammonium formate, cyclohexene, or
hydrazine hydrate. Any solvent and catalytic hydrogen
reducing agent may be used as long as they are used in
the reaction which converts the compound (ldddddd)
into the compound (leeeeee) shown in reaction formula
122 above. The catalytic hydrogen reducing agent is
typically used in an amount of 0.01 to 40 wt% and
preferably 0.01 to 20 wt% of the compound (loooooo).
The hydrogen donor is used typically in at least an
equimolar amount to the compound (loooooo) and
preferably 1 to 10 times that of the compound
(loooooo) on a molar basis. The above described
reaction is carried out under a hydrogen atmosphere
typically at about normal pressure to 20 atm and
preferably at normal pressure to10 atm, and at a
temperature of about -30 to 15O C and preferably at
about 0 to 100 C . The reaction is generally completed
in about 1 to 12 hours. [Reaction formula 129]
[Formula 230] -,80 R8O-Aio-NH2 RBu- A10 -NHCONH (CH2)
kX2 X2- (CH2) k-N=C=0 (192) (183) (193) wherein A i0,
X2, k , X3, R and RB are the same as described above;
R94a represents a group defined as a substituent
present on a heterocyclic group formed by binding R14
and R15 to each other, and include a substituent
represented by (35), (40), (42), (67), (75), (76),
(78), (80) or (81) in which 0 is 1 , or (84)in which s
is 0 . R94b represents a group defined as a
substituent present on a heterocyclic ring formed by
binding R14 and R15 toeach other, and include a
substituent represented by (28), (30) to (34), (36) to
(39), (41), (43) to (45), (47), (52) to (60), (62) to
(66), (70), (77), (79), (82), (83), (87), (88a) or
(90a), a substituent represented by (49) in which t is
1 , or a substituent represented by (50) in which o is
0 ; and R94c represents a group defined as a
substituent present on a heterocyclic ring formed by
binding R14 and R15 to each other and include a
substituent represented by (28), (30) to (34), (39),
(41), (45), (47), (54) to (58), (62) to (64), (66),
(70), (79), (82) or (83), a substituent represented by
(49) in which t is 1 , or a substituent represented by
(50) in which o is 0 ; a phenyl group which may have,
on the phenyl ring, 1 to 3 substituents selected from
the group consisting of a lower alkanoyl group, an
amino group which may have a lower alkanoyl group as a
substituent, a lower alkoxycarbonyl group, a cyano
group, a nitro group, a phenyl group, a halogen atom,
a lower alkyl group which may have a halogen atom as a
substituent, a lower alkoxy group which may have a
halogen atom as a substituent, a phenyl lower alkoxy
group, a hydroxy group and a lower alkylenedioxy
group, a pyridyl group which may have, on the pyridine
ring, 1 to 3 substituents selected from the group
consisting of a hydroxy group and a lower alkyl group
which may have a hydroxyl group as a substituent, a
pyrrolyl group which may have 1 to 3 lower alkyl
groups as substituents on apyrrolyl group, a
benzoxazolyl group, a benzothiazolyl group, a furyl
group, a lower alkyl group which may have a
substituent selected from the group consisting of a
hydroxy group and a halogen atom, a naphthyl group, a
1 ,2 ,3 ,4-tetrahydronaphthyl group which may have 1
to 5 lower alkyl groups as substituents on the 1 ,2 ,3
,4-tetrahydronaphthalene ring, a quinolyl group, a 1
,2 ,3 ,4-tetrazolyl group which may have, on the
tetrazole ring, a substituent selected from the group
consisting of a lower alkyl group and a phenyl lower
alkyl group; a thiazolyl group which may have a phenyl
group as a substituent on the thiazole ring; a benzoyl
group which may have, on the phenyl ring, 1 to 3
substituents selected from the group consisting of a
lower alkoxy group and a halogen atom, a piperidinyl
group which may have a lower alkyl group as a
substituent on the piperidine ring, a 1,2,3,4-
tetrahydroquinolyl group which may have an oxo group
as a substituent on the tetrahydroquinoline ring, a
1,3,4- oxadiazolyl group which may have an oxo group
as a substituent on the 1,3,4 oxadiazole ring, a
cycloalkyl group, a thienyl group, or an imidazolyl
group. The reaction of the compound (192) and the
compound (183) is carried out under the same reaction
conditions as in the reaction of the compound (30) and
the compound (183) shown in reaction formula 124
above. The reaction which converts the compound (193)
into the compound (lqqqqqq) is carried out underthe
same reaction conditions as in the reaction which
converts the compound (184) into the compound
(ljjjjjj) shown in reaction formula 124 above. The
reaction of the compound (lqqqqqq) and the compound
(195) is carried out under the same reaction
conditions as in the reaction of the compound (Ib) and
the compound (4) shown in reaction formula 2 above.
The compound (195) , in which R94b is a group
represented by (36) to (38), (43), (44), (53), (59),
(60), (87), (88a) or (90a), is reacted with the
compound (lqqqqqq) in an appropriate solvent in the
presence of a copper halide such as copper iodide, an
alkylglycine such as N ,N-dimethylglycine, and an
alkyl metal phosphate such as potassium phosphate. Any
solvent may be used herein as long as it is used in
the reaction of the compound (2) and the compound (3)
shown in reaction formula 1 above. The copper halide
and alkylglycine are used in a normal catalyst amount.
The alkali metal phosphate is favorably used typically
in at least an equimolar amount to the compound
(lqqqqqq) and preferably 1 to 5 times that of the
compound (lqqqqqq) on a molar basis. The compound
(195) is favorably used typically in an amount 0.5 to
5 times and preferably 0.5 to 3 times that of the
compound (lqqqqqq) on a molar basis. The above
described reaction is carried out typically at room
temperature to 200C and preferably about
roomtemperature to 15OC and completed in about 1 to 30
hours . The reaction of the compound (lqqqqqq) and the
compound (194) is carried out under the same reaction
conditions as in the reaction of the compound (Ib) and
the compound (6) shown in reaction formula 2 above.
The reaction of the compound (lqqqqqq) and the
compound (196) is carried out under the same reaction
conditions as in the reaction of the compound (Ib) and
the compound (5) of the above described formula 2
above. [Reaction formula 130] [Formula 231] R6- (B223)
(luuuuuu) (lvvvwv) wherein X1, Y , A , R2, R6, B22a e
and X are the same as described above, and R1Oa'
represents a lower alkyl group. The reaction of the
compound (luuuuuu) and the compound (197) is carried
out under the same reaction conditions as in the
reaction of the compound (Ib) and the compound (4) of
reaction formula 2 above.[Reaction formula 131]
[Formula 232] (lwwwwww) (lxxxxxx) wherein Xi, Y , A ,
R2, R6 and X2 are the same as described above. R1Ob'
represents a lower alkyl group. The reaction of the
compound (lwwwwww) and the compound (197a) is carried
out under the same reaction conditions as in the
reaction of the compound (Ib) and the compound (4)
shown in reaction formula 2 above . [Reaction formula
132] [Formula 233] (lyyyyyy) (201) wherein R1, Xi, Y,
X2 , R2 , A10 , R14a and R59b are the sameas described
above, and R96 represents a piperazinyl group which
may have, on the piperazine ring, 1 to 3 substituents
selected from the group consisting of a phenyl lower
alkyl group (which may have, on the phenyl ring, 1 to
3 substituents selected from the group consisting of a
lower alkylenedioxy group and a lower alkoxy group)
and a pyridyl lower alkyl group. The reaction of the
compound (198) and the compound (199) is carried out
under the same reaction conditions as in the reaction
of the compound (2) and the compound (3) shown in
reaction formula 1 above. The reaction which converts
the compound (200) into the compound (201) may be
carried out under the same reaction conditions as in
hydrolysis B described in reaction formula 9 above.
The reaction of the compound (201) and the compound
(100') is carried out under the same reaction
conditions as in the reaction of the compound (120b)
and the compound (100 1) shown in reaction formula 79
above. The reaction of the compound (201) and the
compound (202) is carried out under the same reaction
conditions as in the reaction of the compound (Ib) and
the compound (6) shown in reaction formula 2 above.
The compound (200) may also be produced by the method
shown in the following reaction formula 133:[Reaction
formula 133] [Formula 234] (200a) (200b) wherein R74a
, R2, X1, Y , A 0 , R59b and X2 are the same as
described above, and R14a' represents a lower alkyl
group which may have a hydroxyl group as a
substituent. The reaction of the compound (200a) and
the compound (203) is carried out under the same
reaction conditions as in the reaction of the compound
(2) and the compound (3) shown in reaction formula 1
above. The compound (3) may also be produced by the
method of the following reaction formula 134:
[Reaction formula 134] [Formula 235] R80-Aio-B
23a-COCO-N (1081) wherein R80 , A i0, B23a R and R15
are the same as described above. The reaction which
converts the compound (1081) into the compound (108m)
is carried out under the same reaction conditions as
in the reaction which converts the compound (If) into
the compound (Ig) showni n reaction formula 3 above .
[Reaction formula 135 ] [Formula 236] (lzzzzzz)
(IAAAAAA) wherein R1, R2, X1, Y , A i0, B23a, R14 and
R15 are the same as described above. The reaction
which converts the compound (lzzzzzz) into the
compound (IAAAAAA) is carried out under the same
reaction conditions as in the reaction which converts
the compound (64b) into the compound (26a) shown in
reaction formula 89 above. A reaction mixture
containing each of the target compounds obtained by
reaction formulas shown above is cooled, and
thereafter, a crude reaction product can be isolated
from the reaction mixture cooled by an isolation
operation such as filtration, concentration, or
extraction, and purified by a conventional
purification operation such as column chromatography
or re-crystallization. The compound of the present
invention represented by the general formula (1)
includes a stereoisomer, an optical isomer, a solvate
(hydrate and ethanolate, etc. ) Of the compounds of
the present invention, acompound having a basic group
may be easily reacted with a conventional
pharmacologically acceptable acid to form a salt.
Examples of such an acid include 



mineral acids such as hydrochloric acid, hydrobromic
acid, nitric acid, sulfuric acid, and phosphoric acid,
and organic acids such as methanesulf onic acid,
ptoluenesulfonic acid, acetic acid, citric acid,
tartaric acid, maleic acid, fumaric acid, malonic
acid, and lactic acid. Of the compounds of the present
invention, a compound having an acidic group may be
easily reacted with a conventional pharmacologically
acceptable basic compound to form a salt. Examples of
such a basic compound include sodium hydroxide,
potassium hydroxide, calcium hydroxide, sodium
carbonate, potassium carbonate, sodium bicarbonate,
and potassium bicarbonate . Next, a medical
formulation containing a compound according to the
present invention as an active ingredient will be
described. The medical formulation is obtained by
formulating a compound according to the present
invention in the form of pharmaceutical preparation,
and more specifically, prepared using a diluent or an
excipient such as a filler, expander, binder,
moistener, disintegrator, surfactant, or lubricant.
The form of such a medicinal formulation may be chosen
from various forms depending upon thetherapeutic
purpose, and typical forms include tablets, pills,
powders, liquids, suspensions, emulsions, granules,
capsules, suppositories, and injections (liquids,
suspensions). The carrier to be used in forming
tablets may be chosen widely from conventionally known
ones. Examples of the carrier include excipients such
as lactose, saccharose, sodium chloride, glucose,
urea, starch, calcium carbonate, kaolin, and
crystalline cellulose, binders such as water, ethanol,
propanol, simple syrup, a -glucose solution, a starch
solution, a gelatin solution, carboxymethylcellulose,
shellac, methylcellulose, potassium phosphate, and
polyvinylpyrrolidone, disintegrators such as dried
starch, sodium arginate, agar powder, laminaran
powder, sodium bicarbonate, calcium carbonate,
polyoxyethylene sorbitan fatty acid ester, sodium
lauryl sulfate, stearic acid monoglyceride, starch,
and lactose, antidisintegrators such as saccharose,
stearine, cacao butter, and hydrogenated oil, absorbef
acients such as quartenary ammonium base and sodium
lauryl sulfate, wetting agents such as glycerol and
starch, adsorbents such as starch, lactose, kaolin,
bentonite, and colloidal silicate, and lubricants such
as purified talc, stearate, boric acid powder, and
polyethylene glycol . Further, tablets may be coated
in a conventional manner as needed. Examples of
coatedtablets include sugar-coated tablets,
gelatin-coated tablets, enteric-coated tablets,
film-coated tablets, or double or multi-layered
tablets. The carriers to be used in forming pills may
be chosen widely from the conventionally known ones.
Examples of the carrier include excipients such ' as
glucose, lactose, starch, cacao butter, hydrogenated
vegetable oil, kaolin, and talc, binders such as gum
arabic powder, tragacanth powder, gelatin, and
ethanol, and disintegrators such as laminaran and
agar. The carriers to be used in forming suppositories
may be chosen widely from the conventionally known
ones. Examples of the carrier include polyethylene
glycol, cacao butter, higher alcohols, esters of
higher alcohols, gelatin, and sem i synthetic
glycerides. When liquid, emulsion and suspension are
prepared as injection preparations, they are
preferably sterilized and controlled to be isotonic
with the blood. Diluents to be used in forming these
liquid, emulsion and suspension preparations may be
chosen widely from the conventionally known ones.
Examples of the diluents include water, ethanol,
propylene glycol, ethoxylated isostearyl alcohol,
polyoxylated isostearyl alcohol, and polyoxyethylene
sorbitan fatty acid ester. In this case, the medical
formulations may contain sodium chloride, glucose or
glycerol in a sufficient amount to prepare isotonic
solutions. Also,conventional solubilizers, ,buffers,
analgesics, and the like, and, as necessary, coloring
agents, preservatives, spices, flavors, sweets and the
like, or other pharmaceuticals may be contained.
Although the amount of a compound according to the
present invention contained in a medical " formulation
is not particularly limited and may be appropriately
selected from a wide range of compounds. It is
preferable that a compound according to the present
invention is contained in an amount of 1 to 70 wt% in
a medical formulation. The method for administrating a
medical formulation according to the present invention
is not particularly limited. The medical formulation
can be administered by a method determined depending
upon the form of medical formulation, patient's age,
sex, severity of the disease and other conditions. For
example, tablets, pills, liquids, suspensions,
emulsions, granules and capsules are administered
orally. The injection formulations are administered
singly or by mixing with a conventional fluid
replacement such as a glucose solution or amino acid
solution, intravenously or, as necessary, singly
administered intramuscularly, intradermally,
subcutaneously or intraperitoneally . Suppositories
are administered into the rectum. The dosage for the
above mentioned medical formulation may be chosen
appropriately depending uponthe usage, patient's age,
sex and severity of the disease and other conditions.
Typically, 0.001 to 100 mg per kg (body weight) per
day, preferably 0.001 to 50 mg per kg (body weight)
per day, is administered once or in several times a
day. Since the above described dosage varies depending
upon various conditions, the dosage may be smaller
than the lower limit of the range described above or
larger than the upper limit of the range described
above. The medicinal drug has an excellent antitumor
effect and thus useful as a tumor therapeutic drug. As
a tumor upon which antitumor effect is exerted, for
example, a malignant tumor and the like may be
mentioned. As such a malignant tumor, for example, a
solid tumor (cancer, sarcoma and the like) , blood
cancers (lymphoma, leukemia, myeloma and the like) may
be mentioned. Specific examples of the malignant tumor
include brain tumors of an infant such as astroglioma,
malignant medulloblastoma, germ cell tumor,
craniopharyngioma, and ependymoma; brain tumors of an
adult such as glioma, meningioma, pituitary gland
adenoma, and neurilemma; head cervix cancers such as
cancer of maxillary sinus, pharyngeal cancer
(nasopharyngeal carcinoma, mesopharyngeal carcinoma,
hypopharyngeal carcinoma) , laryngeal cancer,
oralcavity cancer, labial cancer, tongue cancer, and
parotoid cancer; chest cancers and tumors, such as
cellule lung cancer, non-small-cell lung cancer, chest
adenoma, and mesotheliomas; digestive organ cancers
and tumors such as esophagus cancer, liver cancer,
primary hepatic cancer, gallbladder cancer, bile duct
cancer, stomach cancer, large bowel cancer, colonic
cancer, rectal cancer, anal cancer, pancreatic cancer,
and pancreas internal secretion tumor; urinary organ
cancers and tumors such as penile cancer, renal
pelvic/ureteral cancer, renal cell cancer, testicular
tumor, prostatic cancer, bladder cancer, Wilms tumor,
and urothelial cancer; gynecologic cancers and tumors
such as vulvar cancer, cancer of the uterine cervix,
corpus uteri cancer, endometrial cancer, uterine
sarcoma, chorioma, vaginal cancer, breast cancer,
ovary cancer, ovary germ cell tumor; a soft part
sarcoma of an infant and adult; tumors of bones such
as osteosarcoma and Ewing tumor; cancers and tumors of
the endocrine tissue such as adrenocortical cancer,
thyroid cancer; malignancy lymphoma and leukemia such
as malignant lymphoma, non-Hodgkin 's lymphoma,
Hodgkin's disease, multiple myeloma, plasmacytic
tumor, acute myelogenous leukemia, acute lymphatic
leukemia, adult T cell leukemia lymphoma, chronic
myelogenous leukemia, andchronic lymphatic leukemia;
cancers and tumors of skin such as chronic
myeloproliferative disorders, malignant melanoma,
prickle cell cancer, basal cell cancer, and mycosis
fungoides; and metastatic foci of tumors and cancers
mentioned above. O f them, the medicianl drug of the
present invention have an effect upon liver cancer,
chronic myelogenous leukemia, acute myelogenous
leukemia, lymphoma, and multiple myeloma. The medical
drug of the present invention has less side effects
and excellent safety and is thus more excellent tumor
-therapeutic agent. Detailed description o f the
invention The present invention will b e explained
more specifically by way o f Reference Examples,
Examples, Preparation Examples and Pharmacological
Tests. Reference Example 1 Production of 1-
(t-butoxycarbonyl) -4- (4-hydroxyphenyl) - 1,2,5,
6-tetrahydropyridine (Step 1 ) Production of 1-
(t-butoxycarbonyl) -4- [(4- methoxymethoxy) phenyl]
-4-hydroxypiperidine A solution o f
l-bromo-4-methoxymethoxybenzene (5.43 g , 25.0 mmol)
in tetrahydrofuran (THF) (100 inL) was stirred at
-85C, and a 2.46 M n-butyllithium hexane solution
(10.2 mL, 25.0 mmol) was added dropwise to the stirred
solution over 10 minutes. The resulting solution was
stirred at the same temperature for 40minutes. To the
reaction solution was added dropwise for 10 minutes a
solution of 1- (t-butoxycarbonyl) -4- piperidone (5.20
g , 26.0 mmol) in THF (30 mL) . The temperature of the
resulting solution was raised to 25C over 4 hours, and
then the solution was stirred at that temperature for
2 hours. An aqueous solution of saturated ammonium
chloride was then added to this solution. The reaction
solution was extracted with ethyl acetate and dried
over anhydrous magnesium sulfate, after which the
solvent was evaporated. The residue was purified by
silica gel column chromatography (ethyl acetate:
n-hexane = 2 : 3 , in ratio by volume; hereinafter the
same) , to thereby yield 7.63 g of the title compound.
Appearance: Colorless oil 1H NMR (CDCl 3) d 1.49(9H,
s), 1.73(2H, d , J = 12.0 Hz), 1.97(2H, brs), 3.24(2H,
brs) , 3.48(3H, s ) , 4.00(2H, brs), 5.17(2H, s ) ,
7.03(2H, d , J = 9.0 Hz), 7.39(2H, d , J = 9.0 Hz) .
(Step 2 ) Production of 1- (t-butoxycarbonyl) -4-
(4-hydroxyphenyl) - 1,2,5, 6-tetrahydropyridine To a
solution of 1- (t-butoxycarbonyl) -4- [(4-
methoxymethoxy) phenyl] -4-hydroxypiperidine (5.32 g ,
15.8 mmol) in toluene (100 mL) was added ptoluenesulf
onic acid monohydrate (0.56 g , 2.95 mmol), and the
resulting solution was refluxed for 2 1 hours. The
reaction solution was cooled to room temperature,and
evaporated under reduced pressure. To this crude
product were added ethanol (60 piL) and 2 M
hydrochloric acid (40 mL, 80 nunol) , and the
resulting solution was stirred for 2 hours at 60C. The
reaction solution was again cooled to, room
temperature, and evaporated under reduced pressure. To
the residue were added methanol (100 mL) ,
triethylamine (9.0 mL, 64.6 mmol) and di-tbutyl
dicarbonate (5.20 g , 23.8 mmol), and the resulting
solution was stirred for 2 4 hours at room
temperature. The solvent was evaporated under reduced
pressure, after which to the residue was added 100 m L
of ethyl acetate. Insoluble matter was removed
byfiltration, after which the filtrate was evaporated
under reduced pressure. To the residue were added 1,4-
dioxane (50 mL) and a 1 M aqueous solution of sodium
hydroxide (50 mL, 50 mmol) and stirred for 14 hours at
60C. To the resulting reaction solution was added at
room temperature 2 M hydrochloric acid (25 mL, 50
mmol) to neutralize, and then extracted with ethyl
acetate. The ethyl acetate layer was washed with
water, dried over anhydrous magnesium sulfate, and
evaporated to thereby yield 4.10 g of the title
compound. Appearance: Brown amorphous 1H NMR (CDCl3) d
1.49(9H, s), 2.47(2H, brs) , 3.62(2H, t , J = 5.5 Hz),
4.05(2H, brs), 5.91(1H, brs), 6.81(2H, d , J = 9.0
Hz), 7.25(2H, d , J = 9.0 Hz). Reference Example 2
Production of methyl 5- (4-benzylpiperazin-l-yl)
-2-methoxymethoxybenzoate To a solution of methyl
5-chloro-2- methoxymethoxybenzoate (1.45 g , 6.29
mmol) and 1- benzylpiperazine (1.66 g , 9.43 mmol) in
toluene (50 mL) were added palladium acetate (28 mg,
0.126 mmol), 2,2'- bis (diphenylphosphino)-l, 1
'-binaphthyl (157 mg, 0.252 mmol) and cesium carbonate
(3.07 g , 9.43 mmol), and the resulting solution was
refluxed for 3 hours. Water was added to the resulting
solution, and extracted with ethyl acetate. The ethyl
acetate layer was dried over anhydrous magnesium
sulfate, and evaporated. The residue was purified by
silica gel column chromatography (ethyl acetate :
n-hexane = 1 : 2), to thereby yield 400 mg of the
title compound. Appearance: Yellow oil 1H NMR (CDCl 3)
d 2 .59-2 .62 (4H, m ), 3.12-3.16(4H, m ), 3.51(3H,
s), 3.57 (2H, s), 3.88(3H, s ) , 5.16(2H, s), 7.01(1H,
dd, J = 9.1 Hz, 3.1 Hz), 7.1O(1H, d , J = 9.1 Hz) ,
7.28-7.35(6H, m ) .. The following compounds were
produced in the same manner as in Reference Example 2
.[Table 1][Table 2] Reference Example 14 



Production of methyl 5- (4-benzylpiperazin-l-yl) -2-
hydroxybenzoate To a solution of 400 mg of methyl
5-(4- benzylpiperazin-1-yl) -2-methoxymethoxybenzoate
(1.1 mmol) in 1,4-dioxane (20 mL) was added a solution
of 4 N hydrogen chloride in 1,4-dioxane (4 mL, 16
mmol), and the resulting solution was stirred for 2
hours at 100C. The resulting reaction solution was
subjected to distillation under reduced pressure to
obtain aresidue. This residue was ,purified by silica
gel column chromatography (dichloromethane : methanol
= 30 : 1), to thereby yield 353 mg of the title
compound. Appearance: Pale yellow powder 1H NMR
(CD3OD) d 3.29-3 .40 (8H, m),, 3.94(3H, s ) , 4.39(2H,
s), 6.91(1H, d , J = 8.9 Hz), 7.28(1H, dd, J = 8".9
Hz, 3.0 Hz), 7.42(1H, d , J = 3.0 Hz), 7 .49-7 .60
(5H, m ) . The following compounds were produced in
the same manner as in Reference Example 14.[Table 3 ]
Reference Example 20 Production of ethyl N-
(4-hydroxyphenyl) isonipecotate To a solution of ethyl
N- (4-methoxyphenyl) - isonipecotate (2.63 g , 10
mmol) in dichloromethane (100mL) was added a solution
of 2 M boron tribromide in dichloromethane (20 mL, 40
mmol) , and the resulting solution was stirred for 0.5
hours at room temperature. The resulting reaction
solution was poured into ice water, then an aqueous
solution of 1 M sodium hydroxide (110 mL)was added to
the solution. After stirring, the resulting solution
was separated. The organic layer was washed with
water, dried over anhydrous magnesium sulfate, and
evaporated under reduced pressure to thereby yield
2.43 g of the title compound. Appearance: Yellow oil
1H NMR (CDCl3) d 1.27(3H, t , J = 7.0 Hz), 1.91(2H, m
), 2.02(2H, brd, J = 11.5 Hz), 2.38(1H, m ), 2.68(2H,
dt, J = 2.0 Hz, 11.5 Hz), 3.46(2H, dt, J = 12.0 Hz,
3.0 Hz), 4.16(2H, q , J = 7.0 Hz), 4.45(1H, brs),
6.75(2H, d , J = 9.0 Hz), 6.86(2H, d , J = 9.0 Hz).
The following compounds were produced in the same
manner as in Reference Example 20. Reference Example
21 4- (2-Fluoro-4-nitrophenoxy) phenol 1H NMR
(DMSO-d6) d 6 .80-7 .10 (5H, m ), 8.04(1H, ddd, J =
1.4 Hz, 2.7 Hz, 9.2 Hz), 8.29(1H, dd, J = 2.7 Hz, 10.9
Hz), 9.59(1H, s). Reference Example 22 l-Benzyl-3-
(4-hydroxyphenyl) imidazolidin-2-one 1H NMR (DMSO-d6)
d 3.18-3.40(2H, m ), 3 .61-3 .80 (2H, m ), 4.35(2H,
s), b.71(2H, d , J 8.8 Hz), 7.15-7.48(7H, m ),
9.1O(1H, s ) .Reference Example 23 Production of 2-
(4-hydroxyphenylamino) -1- (4-
piperonylpiperazin-1-yl) ethanone To a solution of N-
(4-hydroxyphenyl) glycine (11.38 g , 68.1 mmol) in N
,N-dimethylf ormamide (DMF) (150 mL) were added under
ice cooling 1- piperonylpiperazine (15.0 g , 68.1
mmol) , 1- hydroxybenzotriazole monohydrate (10.43 g ,
68.1 mmol) and l-ethyl-3- (3-dimethylaminopropyl)
carbodiimide hydrochloride (15.66 g , 81.7 mmol), and
the resulting solution was stirred for 30 minutes
under ice cooling and for 4.5 hours at room
temperature. The reaction solution was concentrated
under reduced pressure. To the residue was added a
saturated sodium bicarbonate solution (400 mL) , and
extracted with ethyl acetate (400 mL) . The ethyl
acetate layer was washed with a saturated sodium
bicarbonate solution and brine. The ethyl acetate
layer was dried over anhydrous magnesium sulfate, and
evaporated, to leave the resulting product solidified
in a powdered form. Ethyl acetate was added, and the
resulting product was filtered off and washed with
ethyl acetate, to thereby yield 18.58 g of the title
compound. Appearance: Brown powder 1H NMR (DMSO-d 6) d
2.30(2H, brs) , 2.36(2H, brs), 3.40(2H, s), 3.47(4H, t
, J = 14.5 Hz), 4.03(2H, d , J = 7.0 Hz), 4.9O(1H,
brs), 5.99(2H, s), 6.49(2H, d , J = 8.9 Hz), 6.54(2H,
d , J = 8.9 Hz), 6.75(1H, dd, J = 8.0Hz , 1 . 1 Hz ) ,
6 . 8 5 ( 1H, d , J = 8 . 0 Hz ) , 6 . 8 7 ( 1H, s ) ,
8 . 4 2 ( IH, s ) . The following compounds were
produced in the same manner as in Reference Example
23. Reference Example 24 6-Chloro-N- (3,
4-dichlorophenyl) nicotinamide 1H NMR (CDCl 3) d
7.64(1H, d , J = 8.9 Hz), 7.72(1H, dd, J = 8.7 Hz, 2.3
Hz), 7.73(1H, dd, J = 8.3 Hz, 0.7 Hz), 8.12(1H, d , J
= 2.3 Hz), 8.35(1H, dd, J = 8.3 Hz, 2.5 Hz), 8.95(1H,
dd, J = 2.5 Hz, 0.7 Hz), 1O.71(1H, brs) . Reference
Example 25 4- (4-Piperonylpiperazine-l-carbonyl) -1-
(4- hydroxyphenyl) pyrrolidin-2-one 1H NMR (CDCl3) d 2
.43-2 .45 (4H, m ), 2 .73-2 .95 (2H, m ), 3.45(2H, s),
3 .49-3 .54 (4H, m ), 3 .65-3 .72 (IH, m ), 3.78-
3.87(1H, m ), 4.17-4.23(1H, m ), 5.96(2H, s ) , 6.71-
6.80(4H, m ), 6 .84-6 .85 (IH, m ), 7.29(2H, d , J =
8.9 Hz).[Table 4]Reference Example 35 Production of
ethyl (4-hydroxy-3- methylphenylami.no) acetate
Potassium carbonate (5.04 g , 36.5 mmol) was added at
room temperature to a solution of 4-amino-ocresol
(3.00 g , 24. 4 mmol) and ethyl bromoacetate (2.70 mL,
24.4 mmol) in DMF (30 mL) . The resulting solution was
stirred at room temperature for 1.5 hours. Water was
added to the reaction mixture, and extracted with
ethyl acetate. The ethyl acetate layer was washed with
brine. The ethyl acetate layer was dried over
anhydrous sodium sulfate, and evaporated. The residue
was purified by silica gel column chromatography
(nhexane : ethyl acetate = 3 : 1), to thereby yield
5.10 g of the title compound. Appearance: Yellow solid
1H NMR (CDCl3) 6 1.28(3H, t , J = 7.1 Hz), 2.19(3H,
s), 3.84(2H, s), 3.95(1H, brs) , 4.22(2H, q , J = 7.1
Hz), 4.59(1H, brs), 6.36(1H, dd, J = 8.4 Hz, 2.9 Hz),
6.44(1H, d , J = 2.9 Hz), 6.63(1H, d , J = 8.4 Hz).
The following compounds were produced in the same
manner as in Reference Example 35. Reference Example
36 Ethyl (3-hydroxyphenylamino) acetate 1H NMR (CDCl3)
d 1.30(3H, t , J = 7.1 Hz), 3.88(2H, s ) , 4.25(2H, q
, J = 7.1 Hz), 4.29(1H, brs), 4.85(1H, s),
6.08-6.10(1H, m ), 6.18-6.24(2H, m ) , 7.01-7.07(1H, m
) . Reference Example 37Benzyl
(4-hydroxy-3-methoxyphenylamino) acetate 1H NMR
(CDCl3) d 3.81(3H, s), 3.92(2H, brs) , 4.01(1H, brs),
5.09(1H, brs), 5.20(2H, s ) , 6.11(1H, dd, J = 8.4 Hz,
2.6 Hz), 6.23(1H, d , J 2.6 Hz), 6.76(1H, d , J = 8.4
Hz) , 7.31-7=38 (5H, m ) . Reference Example 38
t-Butyl [3- (4-benzyloxy-3-methylphenyl) -2-
oxotetrahydropyrimidin-1-yl] acetate 1H NMR (CDCl 3) d
1.47(9H, s), 2.04-2.21(2H, m ), 2.25(3H, s), 3.45(2H,
t , J = 5.9 Hz), 3.67(2H, t , J = 5.9 Hz), 4.04(2H,
s), 5.06(2H, s ) , 6.82(1H, d , J = 8.6 Hz), 7.01(1H,
dd, J = 2.6 Hz, 8.6 Hz), 7.06-7.12(1H, m ), 7.26-7.48
(5H, m ) .DESCRIPTION METASTIN DERIVATIVESAND USE
THEREOF TECHNICAL FIELD The present invention relates
to metastin derivatives and use thereof. BACKGROUND
ART Human-derived metastin (also called KiSS-I
peptide) (WO 00/24890) and mouse or rat-derived
metastin (WO 01/75104) are known. Sustained release
preparations containing metastin are also known (WO
02/85399). Reportedly, metastin has an effect of
suppressing cancer metastasis and is thus effective
for preventing or treating cancers (for example, lung
cancer, gastric cancer, liver cancer, pancreatic
cancer, colorectal cancer, rectal cancer, colonic
cancer, prostate cancer, ovarian cancer, cervical
cancer, breast cancer, renal cancer, bladder cancer,
brain tumor, etc.); metastin also has an effect of
controlling the pancreatic function and is effective
for preventing or treating pancreatic diseases (e.g.,
acute or chronic pancreatitis, pancreatic cancer,
etc.); and metastin further has an effect of
controlling placental function and is effective for
preventing or treating choriocarcinoma, hydatid mole,
invasive mole, miscarriage, fetal hypoplasia, abnormal
glucose metabolism, abnormal lipid metabolism or
abnormal delivery (WO 00/24890, WO 01/75104 and WO
02/85399) DISCLOSURE OF THE INVENTION The present
invention aims at providing stable metastin
derivatives having excellent biological activities (a
cancer metastasis suppressing activity, a cancer
growth suppressing activity, a gonadotrophic hormone
secretion stimulating activity, sex hormone secretion
stimulating activity, etc.) The present inventors have
made extensive studies to solve the foregoing problems
and as a result, have found that by substituting the
constituent amino acids of metastin with specific
amino acids, unexpectedly blood stability, solubility,
etc. are more improved, gelation tendency is reduced,
pharmacokinetics are also improved, and an excellent
cancer metastasis suppressing activity or a cancer
growth suppressing activity is exhibited. The present
inventors have further found that unexpectedly these
metastin derivatives have an effect of suppressing
thegonadotropic hormone secretion, an effect of
suppressing the sex hormone secretion, etc., which are
totally different from the effects known so far. Based
on these findings, the present inventors have
continued further investigations and come to
accomplish the present invention. That is, the present
invention provides the following features, and so on.
(I) A metastin derivative represented by formula:
XX0-XX2-XX3-XX4-XX5-XX6-AzaGly-XX8-XX9-XX10-NH 2
(wherein. XXO represents formyl, a C1-20 alkanoyl,
cyclopropanecarbonyl,
6-(acetyl-D-arginylamino)caproyl,
6-((R)-2,3-diaminopropionylamino)caproyl,
6-(D-norleucylamino)caproyl,
4-(D-arginylamino)butyryl,
3-(4-hydroxyphenyl)propionyl, glycyl, tyrosyl,
acetylglycyl, acetyltyrosyl, D-tyrosyl,
acetyl-D-tyrosyl, pyroglutamyl,
3-(pyridin-3-yl)propionyl, adipoyl, glycoloyl,
6-aminocaproyl, 6-acetylaminocaproyl,
4-[bis-(2-pyridylmethyl)aminomethyl]benzoyl or
4-ureidobenzoyl; XX2 represents Tyr, D-Tyr, D-AIa,
D-Leu, D-Phe, D-Lys, D-Trp or a chemical bond; XX3
represents: i) an amino acid selected from Ala, Arg,
Asn, Asp, Cys, GIn, GIu, GIy, His, He, Leu, Lys, Met,
Phe, Ser, Thr, Trp, Tyr and VaI wherein the a-amino
group may optionally be methylated; ii) a cyclic amino
acid selected from Pro, Aze(2) , Aze(3), Pic(2),
Pic(3), Hyp, Thz, Abz(2), Abz(3), Pzc(2), Pro(4NH 2),
Hyp(Bzl), cisHyp, Pro(4F) and lzc; iii) an amino acid
selected from D-Dap, D-Pya(4), DL-Ala(Pip), Om, Aib
and Tyr(PO3H2) ; or, iv) a chemical bond; XX4
represents Asn, 2-amino-3-ureidopropionic acid,
N^-formyl- b-diaminopropionic acid, N^-acetyl-
b-diaminopropionic acid, Nw-pentylasparagine,
Nw-cyclopropylasparagine, N^benzylasparagine,
2,4-diaminobutanoic acid, 2,3-diaminopropionic acid,
His, GIn, GIy, Arg, Cit, Nva, D-Asn or a chemical
bond; XX5 represents Ser, Thr, VaI, NMeSer, GIy, Ala,
Hyp, D-AIa, D-Thr, D-Pro or a chemical bond;XX6
represents Phe, Tyr, Trp, Tyr(Me), Thi, Nal(2), Cha,
Pya(4), threo-Ser(3Phenyl), erythro-Ser(3Phenyl), or
optionally substituted phenylalanine ; AzaGly
represents azaglycine; XX8 represents Leu, Nva, VaI or
Ala(cPr); XX9 represents optionally substituted
arginine, optionally substituted lysine or optionally
substituted ornithine; and, XXlO represents
2-naphthylalanine, 2-thienylalanine, tyrosine,
optionally substituted phenylalanine or optionally
substituted tryptophan); or a salt thereof. (2) A
metastin derivative represented by formula:
XX0-XX2-XX3-XX4-XX5-XX6-AzaGly-XX8-XX9-XX10-NH 2
(wherein: XXO represents formyl, a C1-20 alkanoyl,
cyclopropanecarbonyl,
6-(acetyl-D-arginylamino)caproyl,
6-((R)-2,3-diaminopropionylamino)caproyl,
6-(D-norleucylamino)caproyl,
4-(D-arginylamino)butyryl,
3-(4-hydroxyphenyl)propionyl, glycyl, tyrosyl,
acetylglycyl, acetyltyrosyl, D-tyrosyl,
acetyl-D-tyrosyl, pyroglutamyl,
3-(pyridin-3-yl)propionyl, adipoyl, glycoloyl,
6-aminocaproyl, 6-acetylaminocaproyl,
4-[bis-(2-pyridylmethyl)aminomethyl]benzoyl or
4-ureidobenzoyl; XX2 represents Tyr, D-Tyr, D-AIa,
D-Leu, D-Phe, D-Lys, D-Trp or a chemical bond; XX3
represents D-Asp, D-Dap, D-Ser, D-GIn, D-His, D-Trp,
D-Tyr, D-Pya(4), D-NMeAIa, D-NMePhe, Aze(2) , Aze(3),
Pic(2), Pic(3), Hyp, Thz, GIy, Aib, Abz(2), Abz(3),
Sar, Izc, Leu, Lys, GIu, Thr, Trp, Ser, Ala, NMeAIa,
b-alanine, DL-Ala(Pip), Pzc(2), Orn, His(3Me),
Tyr(PO3H2), Pro(4NH 2), Hyp(Bzl), cisHyp, Pro(4F) or a
chemical bond; XX4 represents Asn,
2-amino-3-ureidopropionic acid, N -formyl-
b-diaminopropionic acid, N -acetyl- b-diaminopropionic
acid, Nw-pentylasparagine, Nw-cyclopropylasparagine,
Nw-benzylasparagine, 2,4-diaminobutanoic acid ,
2,3-diaminopropionic acid, His, GIn, GIy, Arg, Cit,
Nva, D-Asn or a chemical bond; XX5 represents Ser,
Thr, VaI, NMeSer, GIy, Ala, Hyp, D-AIa, D-Thr, D-Pro
or a chemical bond; XX6 represents Phe, Tyr, Trp,
Tyr(Me), Thi, Nal(2), Cha, Pya(4), Phe(2F),Phe(3F),
Phe(4F), Phe(4Cl), aMePhe, Phe(2Me), Phe(3Me),
Phe(4Me), threo-Ser(3Phenyl), erythro-Ser(3Phenyl) or
D-Phe; AzaGly represents azaglycine; XX8 represents
Leu, Nva, VaI or Ala(cPr); XX9 represents Arg, Orn,
Arg(Me), D-Arg or Arg(asymMe 2); and, XXlO represents
Phe, Trp, 2-naphthylalanine, 2-thienylalanine,
tyrosine or 4-fluorophenylalanine); or a salt thereof.
(3) A metastin derivative represented by formula:
XX0-XX2-XX3-XX4-XX5-XX6-AzaGly-XX8-XX9-XX10-NH 2
(wherein: XXO represents formyl, a C 1.20 alkanoyl,
cyclopropanecarbonyl,
6-(acetyl-D-arginylamino)caproyl,
6-((R)-2,3-diaminopropionylamino)caproyl,
6-(D-norleucylamino)caproyl,
4-(D-arginylamino)butyryl,
3-(4-hydroxyphenyl)propionyl, glycyl, tyrosyl,
acetylglycyl, acetyltyrosyl, D-tyrosyl,
acetyl-D-tyrosyl, pyroglutamyl,
3-(pyridin-3-yl)propionyl, adipoyl, glycoloyl or
6-aminocaproyl; XX2 represents Tyr, D-Tyr, D-AIa,
D-Leu, D-Phe, D-Lys, D-Trp or a chemical bond; XX3
represents D-Asp, D-Dap, D-Ser, D-GIn, D-His,
D-NMeAIa, D-NMePhe, Aze(2), Pic(2), Pic(3), Hyp, Thz,
NMeAIa, GIy, Aib, Abz(2), Abz(3), Sar, Leu, Lys, GIu,
b-alanine, Pzc(2), Orn, His(3Me), Tyr(PO 3H2), Pro(4NH
2) or Hyp(Bzl); XX4 represents Asn,
2-amino-3-ureidopropionic acid, N -formyl-
b-diaminopropionic acid, Np-acetyl- b-diaminopropionic
acid, Nw-pentylasparagine, Nw-cyclopropylasparagine,
ivT-benzylasparagine, 2,4-diaminobutanoic acid , His,
GIn, Cit or D-Asn; XX5 represents Ser, Thr, VaI,
NMeSer, GIy, Ala, Hyp, D-AIa or D-Thr; XX6 represents
Phe, Tyr, Trp, Tyr(Me), Thi, Nal(2), Cha, Pya(4),
Phe(2F), Phe(3F), Phe(4F), Phe(4Cl) or D-Phe; AzaGly
represents azaglycine; XX8 represents Leu, Nva or VaI;
XX9 represents Arg, Orn, Arg(Me) or Arg(asymMe 2);
and, XXlO represents Phe, Trp, 2-naphthylalanine,
2-thienylalanine, tyrosine or4-fluorophenylalanine);
or a salt thereof (4) A metastin derivative
represented by formula:
XX0-XX2-XX3-XX4-XX5-XX6-AzaGly-XX8-XX9-XX10-NH 2
(wherein: XXO represents formyl, a C1-12 alkanoyl,
cyclopropanecarbonyl,
6-(acetyl-D-arginylamino)caproyl,
6-((R)-2,3-diaminopropionylamino)caproyl, 



6-(D-norleucylamino)caproyl,
4-(D-arginylamino)butyryl,
3-(4-hydroxyphenyl)propionyl, glycyl, tyrosyl,
acetylglycyl, acetyltyrosyl, D-tyrosyl,
acetyl-D-tyrosyl, pyroglutamyl,
3-(pyridin-3-yl)propionyl, adipoyl, glycoloyl or
6-aminocaproyl; XX2 represents Tyr, D-Tyr, D-AIa,
D-Leu, D-Phe, D-Lys, D-Trp or a chemical bond; XX3
represents D-Asp, D-Dap, D-Ser, D-GIn, D-His,
D-NMeAIa, D-NMePhe, Aze(2), Pic(2), Pic(3), Hyp, Thz,
NMeAIa, GIy, Aib, Abz(2), Abz(3), Sar, Leu, Lys, GIu,
b-alanine, Pzc(2), Om, His(3Me), Tyr(PO3H2), Pro(4NH
2) or Hyp(Bzl); XX4 represents Asn,
2-amino-3-ureidopropionic acid,
Np-formyldiaminopropionic acid, N
-acetyldiaminopropionic acid, N^-pentylasparagine, N
-cyclopropylasparagine, Nw-benzylasparagine or
2,4-diaminobutanoic acid; XX5 represents Ser, Thr or
VaI; XX6 represents Phe, Tyr, Trp, Tyr(Me), Thi,
Nal(2), Cha, Pya(4), Phe(2F), Phe(3F), Phe(4F) or
Phe(4Cl); AzaGly represents azaglycine; XX8 represents
Leu, Nva or VaI; XX9 represents Arg, Orn, Arg(Me) or
Arg(asymMe 2) ; and, XXlO represents Phe, Trp,
2-naphthylalanine, 2-thienylalanine, tyrosine or
4-fluorophenylalanine); or a salt thereof. (5) The
metastin derivative or a salt thereof according to
(1), wherein: XXO represents a Ci-I2 alkanoyl,
6-aminocaproyl, 6-acetylaminocaproyl, glycoloyl,
4-[bis-(2-pyridylmethyl)aminomethyl]benzoyl,
4-ureidobenzoyl, 3-(4-hydroxyphenyl)propionyl or
pyroglutamyl; XX2 represents D-Tyr, Tyr or a chemical
bond;XX3 represents D-Asp, D-Dap, D-Ser, D-GIn, D-His,
D-Trp, D-Tyr, D-Pya(4) D-NMeAIa, D-NMePhe, Aze(2),
Aze(3), Pic(2), Pic(3), Hyp, Thz, GIy, Aib, Abz(2),
Sar, Izc, Leu, Lys, GIu, Thr, Trp, Ser, Ala, NMeAIa,
b-alanine, DL-Ala(Pip), Pzc(2), Orn, His(3Me),
Tyr(PO3H2), Pro(4NH 2), Hyp(Bzl), cisHyp, Pro(4F) or a
chemical bond; XX4 represents Asn,
2-amino-3-ureidopropionic acid, N^-pentylasparagine,
N^-cyclopropylasparagine, Nw-benzylasparagine,
2,4-diaminobutanoic acid, 2,3-diaminopropionic acid,
His, GIn, GIy, Arg, Cit, Nva, D-Asn or a chemical
bond; XX5 represents Thr, NMeSer, GIy, Ala, Hyp,
D-AIa, D-Thr, D-Pro or a chemical bond; XX6 represents
Phe, Phe(2F), Phe(3F), Phe(4F), Phe(4Cl), aMePhe,
Phe(2Me), Phe(3Me), Phe(4Me), threo-Ser(3Phenyl),
erythro-Ser(3Phenyl) or D-Phe; XX8 represents Leu or
Ala(cPr); XX9 represents Arg, Arg(Me) or D-Arg; and,
XXlO represents Trp. (6) The metastin derivative
according to (1), which is represented by formula:
XX0-XX2-XX3-XX4-XX5-XX6-AzaGly-XX8-XX9-XX10-NH 2
(wherein: XXO represents formyl, a C1- alkanoyl or
glycoloyl; XX2 represents D-Tyr or a chemical bond;
XX3 represents Aze(2), Hyp, GIy, Aib, Leu, Lys, GIu,
His(3Me), Tyr(PO3H2), Hyp(Bzl), cisHyp or Pro(4F); XX4
represents Asn or 2-amino-3-ureidopropionic acid; XX5
represents Ser, Thr or Ala; XX6 represents Phe, Cha,
Phe(2F), Phe(3F), Phe(4F), Phe(4Cl), Phe(2Me),
Phe(3Me), Phe(4Me), threo-Ser(3Phenyl) or
erythro-Ser(3Phenyl); AzaGly represents azaglycine;
XX8 represents Leu or Ala(cPr); XX9 represents Arg or
Arg(Me); and, XXlO represents Phe or Trp); or a salt
thereof. (7)
Ac-D-Tyr-D-Trp-Asn-Thr-Phe-AzaGly-Leu-D-Arg-Trp-NH 2
(Compound No.
708),Ac-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 709),
Decanoyl-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 710),
Acp-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2 (Compound
No. 712), Ac-Acp-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 713),
Ac-D-Tyr-D-Trp-Asp(NHPen)-Thr-Phe-AzaGly-Leu-Arg(Me)-T
rp-NH 2 (Compound No. 714),
Ac-D-Tyr-D-Trp-Asp(NHcPr)-Thr-Phe-AzaGly-Leu-Arg(Me)-T
rp-NH 2 (Compound No. 715),
Ac-D-Tyr-D-Trp-Asp(NHBzl)-Thr-Phe-AzaGly-Leu-Arg(Me)-T
rp-NH 2 (Compound No 716),
Ac-D-Tyr-D-Trp-Alb-Thr-Phe-AzaGly-Leu-Arg(Me)-T f -NH2
(Compound No 717),
Ac-D-Tyr-D-Pya(4)-Alb-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-N
H 2 (Compound No. 718),
Ac-D-Tyr-D-Trp-Asn-D-Pro-Phe-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 719),
Ac-D-Tyr-Aze(2)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH2
(Compound No 720),
Ac-D-Tyr-Pic(2)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 721),
Ac-D-Tyr-Pic(3)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T f
-NH2 (Compound No. 722)
Ac-D-Tyr-Hyp-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 723),
Ac-D-Tyr-Thz-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 724),
Ac-D-Tyr-NMeAla-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 725)
Ac-D-Tyr-Gly-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 726)
Ac-D-Tyr-Aib-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 727),
Ac-D-Tyr-Abz(2)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No 728)
Ac-D-Tyr-Aze(3)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 730)
Ac-D-Tyr-Sar-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 731)
Ac-D-Tyr-D-NMeAla-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-N
H 2 (Compound No. 732),
Ac-D-Tyr-Izc-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No.
734),Ac-D-Tyr-D-Asp-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp
-NH 2 (Compound No. 735),
Ac-D-Tyr-D-Dap-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 736),
Ac-D-Tyr-D-Ser-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 737),
Ac-D-Tyr-D-Gln-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 738),
Ac-D-Tyr-D-His-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 739),
Ac-D-Tyr-D-Trp-Dab-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 740),
Ac-D-Tyr-Ala-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 742),
Ac-D-Tyr-Leu-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 743),
Ac-D-Tyr-Ser-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 744),
Ac-D-Tyr-Lys-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 745),
Ac-D-Tyr-Glu-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 746),
Ac-D-Tyr-b-Ala-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 747),
Ac-D-Tyr-D-Trp-Asn-Thr-Phe(4Cl)-AzaGly-Leu-Arg(Me)-Trp
-NH 2 (Compound No. 748),
Ac-D-Tyr-D-Trp-Asn-Thr-Phe(2F)-AzaGly-Leu-Arg(Me)-Trp-
NH 2 (Compound No. 749),
Ac-D-Tyr-D-Trp-Asn-Thr-Phe(3F)-AzaGly-Leu-Arg(Me)-Trp-
NH 2 (Compound No. 750),
Ac-D-Tyr-Lys-Asn-Thr-Phe(2F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 754),
Ac-D-Tyr-Glu-Asn-Thr-Phe(2F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 755),
Ac-D-Tyr-Lys-Asn-Thr-Phe(3F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 756),
Ac-D-Tyr-Glu-Asn-Thr-Phe(3F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 757),
Ac-D-Tyr-Lys-Asn-Thr-Phe(4Cl)-AzaGly-Leu-Arg(Me)-Trp-N
H 2 (Compound No. 758),
Ac-D-Tyr-Glu-Asn-Thr-Phe(4Cl)-AzaGly-Leu-Arg(Me)-T f
-NH2 (Compound
No.Ac-D-Tyr-Pzc(2)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-
NH 2 (Compound No. 760),
Ac-D-Tyr-Hyp-Asn-Thr-Phe(2F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 763),
Ac-D-Tyr-Trp-Asn-Thr-Phe(2F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 764),
Ac-D-Tyr-Hyp-Asn-Thr-Phe(3F)-AzaGly-Leu-Arg(Me)-T f
-NH2 (Compound No. 765),
Ac-D-Tyr-Trp-Asn-Thr-Phe(3F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 766), Ac-D-Tyr-Hyp-Asn-Thr-Phe(4C
I)-AzaGly-Leu- Arg(Me)-Trp-NH 2 (Compound No 767),
Ac-D-Tyr-Trp-Asn-Thr-Phe(4Cl)-AzaGly-Leu-Arg(Me)-T f
-NH2 (Compound No. 768),
Ac-D-Tyr-Gly-Asn-Thr-Phe(4Cl)-AzaGly-Leu-Arg(Me)-Trp-N
H 2 (Compound No. 769),
Ac-D-Tyr-Aib-Asn-Thr-Phe(4Cl)-AzaGly-Leu-Arg(Me)-Trp-N
H 2 (Compound No. 770), Ac-D-Tyr-Orn-Asn-Thr-Phe-
AzaGly-Leu-Arg(Me)-Trp-NH 2 (Compound No. 771),
Ac-D-Tyr-Thr-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 772),
Ac-D-Tyr-His(3Me)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-N
H 2 (Compound No. 773),
Ac-D-Tyr-DL-Ala(Pip)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Tr
p-NH 2 (Compound No. 774),
Ac-D-Tyr-Tyr(PO3H2)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp
-NH 2 (Compound No. 775),
Glycoloyl-D-Tyr-Hyp-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp
-NH 2 (Compound No 776)
Ac-D-Tyr-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 777), Ac-D-Tyr-Pro(4NH
2)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T f -NH2 (Compound
No. 780),
Ac-D-Tyr-Hyp(Bzl)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T f
-NH2 (Compound No. 781),
Ac-D-Tyr-D-NMePhe-Asn-Thr-Phe- AzaGly-Leu-Arg(Me)-Tf
-NH2 (Compound No.782),
Ac-D-Tyr-Gly-Asn-Thr-Phe(2F)-A2aGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 783), Ac-D-Tyr-Aib-Asn-Thr-Phe(2F)-
AzaGly-Leu- Arg(Me)-Trp-NH 2 (Compound No. 784),
Ac-D-Tyr-Gly-Asn-Thr-Phe(3F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 785),
Ac-D-Tyr-Aib-Asn-Thr-Phe(3F)-AzaGly-Leu-Arg(Me)-T f
-NH2 (Compound No. 786),
Ac-D-Tyr-Hyp-Asn-Thr-Phe(4F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 787),
Ac-D-Tyr-Glu-Asn-Thr-Phe(4F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 788),
Ac-D-Tyr-Lys-Asn-Thr-Phe(4F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 789),
Ac-D-Tyr-Gly-Asn-Thr-Phe(4F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 790),
Ac-D-Tyr-Aib-Asn-Thr-Phe(4F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 791),
Ac-D-Tyr-Hyp-Asn-Thr-D-Phe-A2aGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. ' 794),
Ac-D-Tyr-Hyp-Asn-Thr-Phe-AzaGly-Leu-Arg-Trp-NHz
(Compound No. 797),
Ac-D-Tyr-Hyp-Alb-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 800),
4-[Bis-(2-Pyridylmethyl)aminomethyl]benzoyl-Phe-AzaGly
-Leu-Arg(Me)-Trp-NH 2 (Compound No 801),
Ac-D-Tyr-Hyp-Asn-NMeSer-Phe-AzaGly-Leu-Arg(Me)-Tr
r-NH2 (Compound No. 809),
Ac-D-Tyr-Hyp-Asn-Hyp-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 810),
Ac-D-Tyr-Hyp-Asn-Gly-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 813), Ac-D-Tyr-Hyp-Asn-Ala-Phe-
AzaGly-Leu- Arg(Me)-Trp-NH2 (Compound No. 814),
Ac-D-Tyr-Hyp-Asn-D-Ala-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 815), Ac-D-Tyr-Hyp-His-Thr-Phe-
AzaGly-Leu- Arg(Me)-Trp-NH2 (Compound No. 816),
Ac-D-Tyr-Hyp-Gln-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 843),
Ac-D-Tyr-Hyp-D-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No.844),
Ac-D-Tyr-Hyp-Cit-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 845),
Ac-D-Tyr-Hyp-Asn-D-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 846),
Ac-D-Tyr-Hyp-Asn-Thr-Phe-AzaGly-Ala(cPr)-Arg(Me)-Trp-N
H 2 (Compound No. 856),
4-Ureidobenzoyl-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 860),
Ac-D-Tyr-Hyp-Arg-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 861),
Ac-D-Tyr-Hyp-Gly-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 862),
Ac-D-Tyr-Hyp-Dap-Thr-Phe-AzaGly-Leu-Arg(Me)-T f -NH2
(Compound No. 863),
Ac-D-Tyr-Hyp-Dab-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 864), Ac-D-Tyr-Hyp-Asn-Thr-
aMePhe-AzaGly-Leu-Arg(Me)-Trp-NH 2 (Compound No. 868),
Ac-D-Tyr-Hyp-Asn-Thr-Phe(2Me)-AzaGly-Leu-Arg(Me)-Trp-N
H 2 (Compound No 870),
Ac-D-Tyr-Hyp-Asn-Thr-Phe(3Me)-AzaGly-Leu-Arg(Me)-Trp-N
H 2 (Compound No. 872),
Ac-D-Tyr-Hyp-Asn-Thr-Phe(4Me)-AzaGly-Leu-Arg(Me)-Trp-N
H 2 (Compound No. 874),
Ac-D-Tyr-Hyp-Asn-Thr-threo-Ser(3Phenyl)-AzaGly-Leu-Arg
(Me)-Trp-NH 2 (Compound No. 877),
Ac-D-Tyr-Hyp-Asn-Thr-erythro-Ser(3Phenyl)-AzaGly-Leu-A
rg(Me)-T f -NH2 (Compound No. 882),
Ac-D-Tyr-Hyp-Nva-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 886), Ac-Hyp-Asn-Thr-Phe-AzaGly-L
'eu-Arg(Me)-Trp-NH 2 (Compound No. 887),
3-(p-Hydroxyphenyl)propionyl-Hyp-Asn-Thr-Phe-AzaGly-Le
u-Arg(Me)-Trp-NH 2 (Compound No. 888),
pGlu-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2 (Compound
No. 889),
Ac-D-Tyr-cisHyp-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 896), Ac-D-Tyr-Pro(4F)- Asn-Thr-Phe-
AzaGly-Leu- Arg(Me)-Trp-NH 2 (Compound No. 897),
Ac-Tyr-Hyp- Asn-Thr-Phe- AzaGly-Leu- Arg(Me)-Trp-NH 2
(Compound No. 899), or a salt thereof. (8)
Ac-D-Tyr-D-Tf -Asp(NHPen)-Thr-Phe- AzaGly-Leu-
Arg(Me)-Trp-NH 2(Compound No. 714),
Ac-D-Tyr-D-Trp-Asp(NHcPr)-Thr-Phe-AzaGly-Leu-Arg(Me)-T
rp-NH 2 (Compound No. 715), Ac-D-Tyr-D-Tf
-Asr(NHBzl)-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 716), Ac-D-Tyr-D-Tf
-Alb-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2 (Compound No.
717),
Ac-D-Tyr-D-Pya(4)-Alb-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-N
H 2 (Compound No. 718),
Ac-D-Tyr-Aze(2)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 720),
Ac-D-Tyr-Pic(2)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T f
-NH2 (Compound No 721),
Ac-D-Tyr-Hyp-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 723),
Ac-D-Tyr-Thz-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 724),
Ac-D-Tyr-Gly-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 726)
Ac-D-Tyr-Aib-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T f -NH2
(Compound No. 727),
Ac-D-Tyr-D-NMeAla-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T f
-NH2 (Compound No. 732),
Ac-D-Tyr-D-Gln-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T f -NH2
(Compound No. 738),
Ac-D-Tyr-D-His-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T f -NH2
(Compound No. 739), Ac-D-Tyr-D-Tf
-Dab-Thr-Phe-AzaGly-Leu-Arg(Me)-T f -NH2 (Compound No.
740), Ac-D-Tyr-Ala-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T f
-NH2 (Compound No. 742),
Ac-D-Tyr-Leu-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 743),
Ac-D-Tyr-Ser-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T f -NH2
(Compound No. 744),
Ac-D-Tyr-Lys-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T f -NH2
(Compound No. 745),
Ac-D-Tyr-Glu-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 746), Ac-D-Tyr-D-Tf
-Asn-Thr-Phe(4Cl)-AzaGly-Leu-Arg(Me)-T f -NH2
(Compound No. 748), Ac-D-Tyr-D-Tf
-Asn-Thr-Phe(2F)-AzaGly-Leu-Arg(Me)-T f -NH2 (Compound
No 749), 



Ac-D-Tyr-D-Tf -Asn-Thr-Phe(3F)-AzaGly-Leu-Arg(Me)-T f
-NH2 (Compound No.750),
Ac-D-Tyr-Lys-Asn-Thr-Phe(2F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 754),
Ac-D-Tyr-Glu-Asn-Thr-Phe(2F)-AzaGly-Leu-Arg(Me)-T f
-NH2 (Compound No. 755),
Ac-D-Tyr-Lys-Asn-Thr-Phe(3F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 756),
Ac-D-Tyr-Glu-Asn-Thr-Phe(3F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 757),
Ac-D-Tyr-Lys-Asn-Thr-Phe(4Cl)-AzaGly-Leu-Arg(Me)-Trp-N
H 2 (Compound No. 758),
Ac-D-Tyr-Glu-Asn-Thr-Phe(4Cl)-AzaGly-Leu-Arg(Me)-Trp-N
H 2 (Compound No. 759),
Ac-D-Tyr-Pzc(2)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 760),
Ac-D-Tyr-Hyp-Asn-Thr-Phe(2F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 763),
Ac-D-Tyr-Trp-Asn-Thr-Phe(2F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 764),
Ac-D-Tyr-Hyp-Asn-Thr-Phe(3F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 765),
Ac-D-Tyr-Trp-Asn-Thr-Phe(3F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No 766),
Ac-D-Tyr-Hyp-Asn-Thr-Phe(4Cl)-AzaGly-Leu-Arg(Me)-Trp-N
H 2 (Compound No. 767),
Ac-D-Tyr-Trp-Asn-Thr-Phe(4Cl)-AzaGly-Leu-Arg(Me)-Trp-N
H 2 (Compound No. 768),
Ac-D-Tyr-Gly-Asn-Thr-Phe(4Cl)-AzaGly-Leu-Arg(Me)-Trp-N
H 2 (Compound No. 769),
Ac-D-Tyr-Aib-Asn-Thr-Phe(4Cl)-AzaGly-Leu-Arg(Me)-Trp-N
H 2 (Compound No. 770),
Ac-D-Tyr-Orn-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No 771),
Ac-D-Tyr-Thr-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No 772),
Ac-D-Tyr-His(3Me)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-N
H 2 (Compound No.
773),Ac-D-Tyr-Tyr(PO3H2)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me
)-Trp-NH 2 (Compound No. 775),
Glycoloyl-D-Tyr-Hyp-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp
-NH 2 (Compound No. 776), Ac-D-Tyr-Pro(4NH
2)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2 (Compound
No 780),
Ac-D-Tyr-Hyp(Bzl)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-N
H 2 (Compound No. 781), Ac-D-Tyr-D-NMePhe-
Asn-Thr-Phe- AzaGly-Leu- Arg(Me)-Trp-NH 2 (Compound
No. 782),
Ac-D-Tyr-Gly-Asn-Thr-Phe(2F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 783),
Ac-D-Tyr-Aib-Asn-Thr-Phe(2F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 784),
Ac-D-Tyr-Gly-Asn-Thr-Phe(3F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 785),
Ac-D-Tyr-Aib-Asn-Thr-Phe(3F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 786),
Ac-D-Tyr-Hyp-Asn-Thr-Phe(4F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 787), Ac-D-Tyr-Glu-Asn-Thr-Phe(4F)-
AzaGly-Leu- Arg(Me)-Trp-NH 2 (Compound No. 788),
Ac-D-Tyr-Lys-Asn-Thr-Phe(4F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 789),
Ac-D-Tyr-Gly-Asn-Thr-Phe(4F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 790),
Ac-D-Tyr-Aib-Asn-Thr-Phe(4F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 791),
Ac-D-Tyr-Hyp-Asn-Thr-D-Phe-AzaGly-Leu-Arg(Me)-T f -NH2
(Compound No. 794),
Ac-D-Tyr-Hyp-Asn-Thr-Phe-AzaGly-Leu-Arg-Trp-NH 2
(Compound No. 797),
Ac-D-Tyr-Hyp-Alb-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 800),
4-[Bis-(2-Pyridylmethyl)aminomethyl]benzoyl-Phe-AzaGly
-Leu-Arg(Me)-Trp-NH 2 (Compound No. 801),
Ac-D-Tyr-Hyp-Asn-NMeSer-Phe- AzaGly-Leu-
Arg(Me)-Trp-NH 2 (Compound No.809),
Ac-D-Tyr-Hyp-Asn-Hyp-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 810),
Ac-D-Tyr-Hyp-Asn-Gly-Phe-AzaGly-Leu-Arg(Me)-T f -NH2
(Compound No. 813),
Ac-D-Tyr-Hyp-Asn-Ala-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 814),
Ac-D-Tyr-Hyp-Asn-D-Ala-Phe-AzaGly-Leu-Arg(Me)-T f -NH2
(Compound No. 815),
Ac-D-Tyr-Hyp-His-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 816),
Ac-D-Tyr-Hyp-Gln-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 843),
Ac-D-Tyr-Hyp-D-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 844),
Ac-D-Tyr-Hyp-Cit-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 845),
Ac-D-Tyr-Hyp-Asn-D-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 846),
Ac-D-Tyr-Hyp-Asn-Thr-Phe-AzaGly-Ala(cPr)-Arg(Me)-Trp-N
H 2 (Compound No. 856),
4-Ureidobenzoyl-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 860),
Ac-D-Tyr-Hyp-Arg-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 861),
Ac-D-Tyr-Hyp-Gly-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 862), Ac-D-Tyr-Hyp-Da
r-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2 (Compound No.
863),
Ac-D-Tyr-Hyp-Dab-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 864), Ac-D-Tyr-Hyp-Asn-Thr-
aMePhe-AzaGly-Leu-Arg(Me)-Trp-NH 2 (Compound No. 868),
Ac-D-Tyr-Hyr-Asn-Thr-Phe(2Me)-AzaGly-Leu-Arg(Me)-T f
-NH2 (Compound No. 870),
Ac-D-Tyr-Hyp-Asn-Thr-Phe(3Me)-AzaGly-Leu-Arg(Me)-Trp-N
H 2 (Compound No. 872),
Ac-D-Tyr-Hyp-Asn-Thr-Phe(4Me)-AzaGly-Leu-Arg(Me)-T f
-NH2 (Compound No. 874),
Ac-D-Tyr-Hyp-Asn-Thr-threo-Ser(3Phenyl)-AzaGly-Leu-Arg
(Me)-T f -NH2 (Compound No. 877),
Ac-D-Tyr-Hyp-Asn-Thr-erythro-Ser(3Phenyl)-AzaGly-Leu-A
rg(Me)-T f -NH2 (Compound No. 882),
Ac-D-Tyr-Hyp-Nva-Thr-Phe-AzaGly-Leu-Arg(Me)-T f -NH2
(Compound No. 886),
3-(p-Hydroxyphenyl)propionyl-Hyp-Asn-Thr-Phe-AzaGly-Le
u-Arg(Me)-T f -NH2 (Compound No.
888),Ac-D-Tyr-cisHyp-Asn-Thr-Phe- AzaGly-Leu-
Arg(Me)-Trp-NH 2 (Compound No. 896),
Ac-D-Tyr-Pro(4F)-Asn-Thr-Phe- AzaGly-Leu-
Arg(Me)-Trp-NH 2 (Compound No. 897),
Ac-Tyr-Hyp-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 899), or a salt thereof. (9) A prodrug
of the metastin derivative according to (1), or a salt
thereof. (10) A prodrug of the metastin derivative
according to (7), or a salt thereof. (H) A medicament
comprising the metastin derivative according to (1)
through (8), a salt thereof, or a prodrug thereof.
(12) The medicament according to (11), which is an
agent for suppressing cancer metastasis or an agent
for suppressing cancer growth. (13) The medicament
according to ( 11), which is an agent for preventing
or treating cancer. (14) The medicament according to (
11), which is an agent for controlling placental
function. (15) The medicament according to (11), which
is an agent for preventing or treating
choriocarcinoma, hydatid mole, invasive mole,
miscarriage, fetal hypoplasia, abnormal glucose
metabolism, abnormal lipid metabolism or induction of
delivery. (16) The medicament according to ( 11),
which is an agent for improving gonadal function. (17)
The medicament according to (11), which is an agent
for preventing or treating hormone-dependent cancer,
infertility, endometriosis, early puberty or myoma of
the uterus. (18) The medicament according to (11),
which is an agent for inducing or stimulating
ovulation. (19) The medicament according to ( 11),
which is a gonadotropic hormone secretagogue agent or
a sex hormone secretagogue agent. (20) The medicament
according to (11), which is an agent for preventing or
treating Alzheimer's disease, Autism or moderate
cognitive impairment. (2I) A method for suppressing
cancer metastasis or cancer growth, which comprises
administering to a mammal an effective dose of the
metastin derivative according to (1) through (8), a
salt thereof, or a prodrug thereof. (22) A method of
preventing or treating cancer, which comprises
administering to a mammal an effective dose of the
metastin derivative according to (1) through (8) or
asalt thereof, or a prodrug thereof. (23) A method for
controlling placental function, which comprises
administering to a mammal an effective dose of the
metastin derivative according to (1) through (8) or a
salt thereof, or a prodrug thereof. (24) A method for
preventing or treating choriocarcinoma, hydatid mole,
invasive mole, miscarriage, fetal hypoplasia, abnormal
glucose metabolism, abnormal lipid metabolism or
induction of delivery, which comprises administering
to a mammal an effective dose of the metastin
derivative according to (1) through (8) or a salt
thereof, or a prodrug thereof (25) A method for
improving gonadal function, which comprises
administering to a mammal an effective dose of the
metastin derivative according to (1) through (8) or a
salt thereof, or a prodrug thereof. (26) A method for
preventing or treating hormone-dependent cancer,
infertility, endometriosis, early puberty or myoma of
the uterus, which comprises administering to a mammal
an effective dose of the metastin derivative according
to (1) through (8) or a salt thereof, or a prodrug
thereof (27) A method for inducing or stimulating
ovulation, which comprises administering to a mammal
an effective dose of the metastin derivative according
to (1) through (8) or a salt thereof, or a prodrug
thereof. (28) A method for promoting gonadotropic
hormone secretion or promoting sex hormone secretion,
which comprises administering to a mammal an effective
dose of the metastin derivative according to (1) or a
salt thereof, or a prodrug thereof. (29) A method for
preventing or treating Alzheimer's disease, Autism or
moderate cognitive impairment, which comprises
administering to a mammal an effective dose of the
metastin derivative according to (1) through (8) or a
salt thereof, or a prodrug thereof (30) The medicament
according to (11), which is a down-regulating agent
for gonadotropic hormone or sex hormone. (31) The
medicament according to (11), which is a
down-regulating agent for human OT7T175 (metastin
receptor) protein consisting of the amino acid
sequence represented by SEQ ID NO 9. (32) The agent
according to (30) or (3 1), which is an agent for
preventing or treating hormone-dependent cancer. (33)
A method for down-regulating gonadotropic hormone or
sex hormone, which comprises administering to a mammal
an effective dose of the metastin derivativeaccording
to (1) through (8) or a salt thereof, or a prodrug
thereof. (34) A method for down-regulating human
OT7T175 (metastin receptor) protein consisting of the
amino acid sequence represented by SEQ DD NO: 9, which
comprises administering to a mammal an effective dose
of the metastin derivative according to (1) through
(8) or a salt thereof, or a prodrug thereof. (35) A
method for preventing or treating hormone-dependent
cancer, which comprises administering to a mammal an
effective dose of the metastin derivative according to
(1) through (8) or a salt thereof, or a prodrug
thereof. The present invention further provides the
following features, and so on. (36) Use of the
metastin derivative according to (1) through (8) or a
salt thereof, or a prodrug thereof to manufacture an
agent for suppressing cancer metastasis or an agent
for suppressing cancer growth. (37) Use of the
metastin derivative according to (1) through (8) or a
salt thereof, or a prodrug thereof to manufacture an
agent for preventing or treating cancer. (38) Use of
the metastin derivative according to (1) through (8)
or a salt thereof, or a prodrug thereof to manufacture
an agent for controlling placental function. (39) Use
of the metastin derivative according to (1) through
(8) or a salt thereof, or a prodrug thereof to
manufacture an agent for preventing or treating
choriocarcinoma, hydatid mole, invasive mole,
miscarriage, fetal hypoplasia, abnormal glucose
metabolism, abnormal lipid metabolism or induction of
delivery. (40) Use of the metastin derivative
according to (1) through (8) or a salt thereof, or a
prodrug thereof to manufacture an agent for improving
gonadal function (41) Use of the metastin derivative
according to (1) through (8) or a salt thereof, or a
prodrug thereof to manufacture an agent for preventing
or treating hormone-dependent cancer, infertility,
endometriosis, early puberty or myoma of the uterus.
(42) Use of the metastin derivative according to (1)
through (8), or a salt thereof, or a prodrug thereof
to manufacture an agent for inducing or stimulating
ovulation (43) Use of the metastin derivative
according to (1) through (8), or a salt thereof, or a
prodrug thereof to manufacture a gonadotropic hormone
secretagogue agent or a sex hormone secretagogue agent
(44) Use of the metastin derivative according to (1)
through (8), or a salt thereof, or a prodrug thereof
to manufacture an agent for preventing or treating
Alzheimer's disease, Autism or moderate cognitive
impairment.In the present invention,
Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NH 2 (SEQ ID
NO: 16) is referred to as metastin 10 (Metastin 10),
i.e., MSlO. Herein, the N-terminal Tyr and the
C-terminal Phe in MSlO are counted as the 1- and
10-positions, respectively.
Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NH 2 1 2 3 4 5
6 7 8 9 10 For example, [Hphl0]MS10 means a peptide
wherein Phe at the C terminus (10-position) of MSlO is
substituted with Hph. For example, des(l)-MS10 means a
peptide wherein Tyr at the N terminus (1-position) of
MSlO is deleted. For example, des(l-3)-Fmoc-MS10 means
a peptide wherein Tyr-Asn-Trp at the N terminus ( 1 to
3-positions) is deleted and the amino group of Asn at
the 4-position is modified with Fmoc For example, des(
l)-Ac-[D-Tyr2,D-Trp3,Thr5, AzaGly7,D-Arg9,Trp 10]MS 10
of Compound No. 708 means a peptide wherein the amino
end of MS 10 is modified with Ac, Tyr at the N
terminus (1-position) is deleted, Asn at the
2-position is substituted with D-Tyr, Trp at the
3-position is substituted with D-Trp, Ser at the
5-position is substituted with Thr, GIy at the
7-position is substituted with AzaGly, Arg at the
9-position is substituted with D-Arg and Phe at the
10-position is substituted with Trp, i.e.,
Ac-D-Tyr-D-Trp-Asn-Thr-Phe-AzaGly-Leu-D-Arg-Trp-NH 2
In the formulae described above, XXO represents a
modifying group at the amino end; and each of XX2,
XX3, XX4, XX5, XX6, XX8, XX9 and XXlO represents 2-,
3-, 4-, 5-, 6-, 8-, 9- and 10-positions of MSlO
described above, respectively. Each chemical bond "-"
between XXO, XX2, XX3, XX4, XX5, XX6, AzaGly, XX8, XX9
and XXlO and NH2 in the formula:
"XX0-XX2-XX3-XX4-XX5-XX6-AzaGly-XX8-XX9-XX10-NH 2"
represents the following meanings. The chemical bond
"-" in the formula "XX0-XX2" means a bond between the
group represented by XXO and the amino group (a-amino
group) containing in XX2. More specifically, formula
"XX0-XX2" represents the hydrogen atom in the amino
group (NH2) contained in XX2 is substituted with a
group represented byXXO The chemical bond "-" in the
formula "XX2-XX3" means that the carboxyl group
(a-carboxyl group) contained in XX2 is bound to the
amino group (a-amino group) in XX3 through an amide
bond. The chemical bonds "-" in the formulae
"XX3-XX4," "XX4-XX5," "XX5-XX6," "XX8-XX9" and
"XX9-XX10" have the same significance as described
above. The chemical bond "-" in the formula
"XX6-AzaGly" means that the carboxyl group (a-carboxyl
group) contained in XX6 is bound to the amino group
(a-amino group) in AzaGly [azaglycine] through an
amide bond. The chemical bond "-" in the formula
"AzaGly-XX8" means that the carboxyl group (a-carboxyl
group) contained in AzaGly is bound to the amino group
(a-amino group) in XX8 through an amide bond. The
chemical bond "-" in the formula "XXlO-NH 2"
represents the bond between the carboxyl group
(a-carboxyl group) and -NH2. More specifically, the
formula "XXlO-NH 2" indicates that -OH in the carboxyl
group (-COOH) contained XXlO is substituted with -NH2.
Where XX2, XX3, XX4 or/and XX5 represent the chemical
bonds "-," these chemical bonds "-" have the same
significance as described above. Specific examples of
these chemical bonds include the bonds represented by
the structural formulae shown in TABLE IB later
described, and so on In the formula described above,
XXO represents formyl, a Ci-2 alkanoyl (e g., acetyl,
propionyl, butyryl, hexanoyl, decanoyl, etc ;
preferably represents a Ci- alkanoyl such as acetyl,
propionyl, butyryl, etc.; more preferably, acetyl,
etc.), cyclopropanecarbonyl,
6-(acetyl-D-arginylamino)caproyl,
6-((R)-2,3-diaminopropionylamino)caproyl,
6-(D-norleucylamino)caproyl,
4-(D-arginylamino)butyryl,
3-(4-hydroxyphenyl)propionyl, glycyl, tyrosyl, 



acetylglycyl, acetyltyrosyl, D-tyrosyl,
acetyl-D-tyrosyl, pyroglutamyl,
3-(pyridin-3-yl)propionyl, adipoyl, glycoloyl,
6-aminocaproyl, 6-acetylaminocaproyl,
4-[bis-(2-pyridylmethyl)aminomethyl]benzoyl or
4-ureidobenzoyl, preferably, represents a C M 2
alkanoyl, 6-aminocaproyl, 6-acetylaminocaproyl,
glycoloyl,
4-[bis-(2-pyridylmethyl)aminomethyl]benzoyl,
4-ureidobenzoyl, 3-(4-hydroxyphenyl)propionyl or
pyroglutamyl, more preferably, represents formyl, a
C1- alkanoyl or glycoloyl, much more preferably,
represents a Ci-6 alkanoyl or glycoloyl, and most
preferably, represents acetyl or glycoloyl. Also
preferably, XXO is formyl, a Ci-20 alkanoyl,
cyclopropanecarbonyl,6-(acetyl-D-arginylamino)caproyl,
6-((R)-2,3-diaminopropionylamino)caproyl,
6-(D-norleucylamino)caproyl,
4-(D-arginylamino)butyryl,
3-(4-hydroxyphenyl)propionyl, glycyl, tyrosyl,
acetylglycyl, acetyltyrosyl, D-tyrosyl,
acetyl-D-tyrosyl, pyroglutamyl,
3-(pyridin-3-yl)propionyl, adipoyl, glycoloyl or
6-aminocaproyl; also preferred are formyl, a C M
alkanoyl, cyclopropanecarbonyl,
6-(acetyl-D-arginylamino)caproyl,
6-((R)-2,3-diaminopropionylamino)caproyl,
6-(D-norleucylamino)caproyl,
4-(D-arginylamino)butyryl,
3-(4-hydroxyphenyl)propionyl, glycyl, tyrosyl,
acetylglycyl, acetyltyrosyl, D-tyrosyl,
acetyl-D-tyrosyl, pyroglutamyl,
3-(pyridin-3-yl)propionyl, adipoyl, glycoloyl and
6-aminocaproyl. In the formula above, XX2 represents
Tyr, D-Tyr, D-AIa, D-Leu, D-Phe, D-Lys, D-Trp or the
chemical bond; preferably represents D-Tyr, Tyr or the
chemical bond; more preferably represents D-Tyr or the
chemical bond; and most preferably represents D-Tyr In
the formula above, XX3 represents (i) an amino acid
wherein a-amino group may optionally be methylated (an
amino acid selected from the group consisting of Ala
[alanine], Arg [arginine], Asn [asparagine], Asp
[aspartic acid], Cys [cysteine], GIn [glutamine], GIu
[glutamic acid], GIy [glycine], His [histidine], He
[isoleucine], Leu [leucine], Lys [lysine], Met
[methionine], Phe [phenylalanine], Ser [serine], Thr
[threonine], Trp [tryptophan], Tyr [tyrosine] and VaI
[valine]), (ii) a cyclic amino acid (a cyclic amino
acid selected from Profproline], Aze(2) , Aze(3),
Pic(2), Pic(3), Hyp, Thz, Abz(2), Abz(3), Pzc(2),
Pro(4NH 2), Hyp(Bzl), cisHyp, Pro(4F) and lzc)), (iii)
an amino acid selected from D-Dap, D-Pya(4),
DL-Ala(Pip), Orn, Aib and Ty PO H2), or (iv) the
chemical bond. Herein, Aze(2) represents
[azetidine-2-carboxylic acid], Aze(3) represents
[azetidine-3-carboxylic acid], Pic(2) represents
[pipecolinic acid], Pic(3) represents
[3-piperidinecarboxylic acid], D-Dap represents
[D-2,3-diaminopropionic acid], D-Pya(4) represents
[4-pyridyl-D-alanine], Hyp represents
[trans-4-hydroxyproline], Thz represents
[thioproline], Aib represents [a-aminoisobutanoic
acid], Abz(2) represents [2-aminobenzoic acid], Abz(3)
represents [3-aminobenzoic acid], lzc represents
[imidazolidine-2-carboxylic acid], DL-Ala(Pip)
represents [DL-(4-piperidin-l-yl)alanine], Pzc(2)
represents [piperazine-2-carboxylic acid], Om
represents [ornithine], Ty PO H ) represents
[O-phosphotyrosine], Pro(4NH 2) represents
[cis-4-aminoproline], Hyp(Bzl) represents
[trans-4-benzyloxyproline], cisHyp represents
[cis-4-hydroxyproline], and Pro(4F)
represents[trans-4-fluoroproline]. Herein, the amino
acid may be either an L-amino acid or a D-amino acid.
Alanine may be a-alanine or b-alanine unless otherwise
indicated. Preferably, XX3 is D-Asp, D-Dap
[D-2,3-diaminopropionic acid], D-Ser, D-GIn, D-His,
D-Trp, D-Tyr, D-Pya(4), D-NMeAIa [D-N^methylalanine],
D-NMePhe [D-I^-methylphenylalanine], Aze(2), Aze(3)
[azetidine-3-carboxylic acid], Pic(2), Pic(3), Hyp,
Thz, NMeAIa, GIy, Aib, Abz(2), Abz(3), Sar, Izc, Leu,
Lys, GIu, Thr, Trp, Ser, Ala, NMeAIa, b-alanine,
Pzc(2), Om, His(3Me) [3-methylhistidine], Tyr(PO3H2),
Pro(4NH 2), Hyp(Bzl), cisHyp, Pro(4F) or the chemical
bond; more preferably represents D-Asp, D-Dap, D-Ser,
D-GIn, D-His, D-Trp, D-Tyr, D-Pya(4) D-NMeAIa,
D-NMePhe, Aze(2), Aze(3), Pic(2), Pic(3), Hyp, Thz,
GIy, Aib, Abz(2), Sar, Izc, Leu, Lys, GIu, Thr, Trp,
Ser, Ala, NMeAIa, b-alanine, DL-Ala(Pip), Pzc(2), Orn,
His(3Me), Tyr(PO3H2), Pro(4NH 2), Hyp(Bzl), cisHyp,
Pro(4F) or the chemical bond; particularly preferably
represents D-GIn, D-His, Aze(2), Pic(2), Hyp, Thz,
GIy, Aib, D-NMeAIa, Leu, Lys, GIu, Orn, His(3Me),
Tyr(PO3H2), Pro(4NH 2), D-NMePhe, Hyp(Bzl), cisHyp or
Pro(4F), much more preferably represents Aze(2), Hyp,
GIy, Aib, Leu, Lys, GIu, His(3Me), Tyr(PO3H2),
Hyp(Bzl), cisHyp or Pro(4F), and most preferably
represents Hyp, GIu, Hyp(Bzl) or Pro(4F) As XX3,
D-Asp, D-Dap, D-Ser, D-GIn, D-His, D-NMeAIa, D-NMePhe,
Aze(2), Pic(2), Pic(3), Hyp, Thz, NMeAIa, GIy, Aib,
Abz(2), Abz(3), Sar, Leu, Lys, GIu, b-alanine, Pzc(2),
Orn, His(3Me), Tyr(PO3H2), Pro(4NH 2) or Hyp(Bzl) is
also preferred. In the formula above, XX4 represents
Asn, 2-amino-3-ureidopropionic acid, Np-formyl-
b-diaminopropionic acid, N -acetyl- b-diaminopropionic
acid, Nw-pentylasparagine, Nw-cyclopropylasparagine,
Nw-benzylasparagine, 2,4-diaminobutanoic acid,
2,3-diaminopropionic acid, His, GIn, GIy, Arg, Cit,
Nva, D-Asn or the chemical bond; preferably represents
Asn, 2-amino-3-ureidopropionic acid,
Nw-pentylasparagine, Nw-cyclopropylasparagine,
IST-benzylasparagine, 2,4-diaminobutanoic acid,
2,3-diaminopropionic acid, His, GIn, GIy, Arg, Cit,
Nva, D-Asn or the chemical bond; more preferably
represents Asn or 2-amino-3-ureidopropionic acid Also
preferably, XX4 represents Asn,
2-amino-3-ureidopropionic acid, N -formyl-
b-diaminopropionic acid, Np-acetyl- b-diaminopropionic
acid, Nw-pentylasparagine, Nw-cyclopropylasparagine,
Nw-benzylasparagine, 2,4-diaminobutanoic acid , His,
GIn, Cit or D-Asn; or, Asn, 2-amino-3-ureidopropionic
acid, N -formyldiaminopropionic acid,
Np-acetyldiaminopropionic acid, N^pentylasparagine,
Nw-cyclopropylasparagine,r^-benzylasparagine or
2,4-diaminobutanoic acid is also preferred. In the
formula described above, XX5 represents Ser, Thr, VaI,
NMeSer, GIy, Ala, Hyp, D-AIa, D-Thr, D-Pro or the
chemical bond; preferably represents Thr, NMeSer, GIy,
Ala, Hyp, D-AIa, D-Thr, D-Pro or the chemical bond;
more preferably represents Ser, Thr or Ala, and most
preferably represents Thr. Also preferably, XX5 is
Ser, Thr, VaI, NMeSer, GIy, Ala, Hyp, D-AIa or D-Thr;
or, Ser, Thr or VaI is also preferred. In the formula
described above, XX6 represents Phe, Tyr, Trp,
Tyr(Me), Thi, Nal(2), Cha, Pya(4), threo-Ser(3Phenyl),
erythro-Ser(3Phenyl) or an optionally substituted
phenylalanine. Herein, the substituent in the
optionally substituted phenylalanine includes, for
example, oxo, a halogen atom (e.g., fluorine,
chlorine, bromine, iodine, etc.), a C alkylenedioxy
(e.g., methylenedioxy, ethylenedioxy, etc.), nitro,
cyano, an optionally substituted C1- alkyl, an
optionally substituted C2- alkenyl, an optionally
substituted C2- alkynyl, an optionally substituted
C3-8 cycloalkyl, an optionally substituted C - aryl,
an optionally substituted C7-I6 aralkyl, an optionally
substituted Ci-6 alkoxy, hydroxy, an optionally
substituted C -14 aryloxy, an optionally substituted
C7-1 aralkyloxy, mercapto, an optionally substituted
Ci- alkylthio, an optionally substituted C -H
arylthio, an optionally substituted C7-I aralkylthio,
an optionally substituted amino[amino, an optionally
substituted mono- or di-C i-6 alkyl-amino (e.g.,
methylamino, dimethylamino, ethylamino, diethylamino,
propylamino, isopropylamino, etc.), an optionally
substituted mono- or di-C 2-6 alkenyl-amino (e.g.,
vinylamino, propenylamino, isopropenylamino), an
optionally substituted C2-6 alkynyl-amino (e.g.,
2-butyn-l-yl-amino, 4-pentyn-l-yl-amino,
5-hexyn-l-yl-amino), an optionally substituted mono-
or di-C3_8 cycloalkyl-amino (e.g., cyclopropylamino,
cyclohexylamino), an optionally substituted C -I4
aryl-amino (e.g., phenylamino, diphenylamino,
naphthylamino), an optionally substituted Ci-6
alkoxy-amino (e.g., methoxyamino, ethoxyamino,
propoxyamino, isopropoxyamino), formylamino, an
optionally substituted Ci-6 alkyl-carbonylamino (e.g ,
acetylamino, propionylamino, pivaloylamino, etc.), an
optionally substituted C3-8 cycloalkyl-carbonylamino
(e.g., cyclopropylcarbonylamino,
cyclopentylcarbonylamino, cyclohexylcarbonylamino,
etc.), an optionally substituted C6-H
aryl-carbonylamino (e.g., benzoylamino,
naphthoylamino, etc.), an optionally substituted Ci-6
alkoxy-carbonylamino (e.g., methoxycarbonylamino,
ethoxycarbonylamino, propoxycarbonylamino,
butoxycarbonylamino, etc.), an optionally substituted
C1-6 alkylsulfonylamino (e.g.,methylsulfonylamino,
ethylsulfonylamino, etc.), an optionally substituted
C6-I4 arylsulfonylamino (e.g., phenylsulfonylamino,
2-naphthylsulfonylamino, 1-naphthylsulfonylamino,
etc.)], formyl, carboxy, an optionally substituted Ci-
alkyl-carbonyl (e.g., acetyl, propionyl, pivaloyl,
etc.), an optionally substituted C -
cycloalkyl-carbonyl (e.g., cyclopropylcarbonyl,
cyclopentylcarbonyl, cyclohexylcarbonyl,
l-methylcyclohexyl-carbonyl, etc.), an optionally
substituted C - aryl-carbonyl (e.g., benzoyl,
1-naphthoyl, 2-naphthoyl, etc.), an optionally
substituted C7-16 aralkyl-carbonyl (e g ,
phenylacetyl, 3-phenylpropionyl, etc.), an optionally
substituted 5- to 7-membered heterocyclic carbonyl
containing 1 to 4 hetero atoms of 1 or 2 species
selected from nitrogen, sulfur and oxygen atoms in
addition to carbon atoms (e.g., nicotinoyl,
isonicotinoyl, thenoyl, furoyl, morpholinocarbonyl,
thiomorpholinocarbonyl, piperazin-1-ylcarbonyl,
pyrolidin-1-ylcarbonyl, etc.), an optionally
esterified carboxyl, an optionally substituted
carbamoyl group, an optionally substituted Ci-
alkylsulfonyl (e.g., methylsulfonyl, ethylsulfonyl,
etc.), an optionally substituted Ci- alkylsulfinyl
(e.g., methylsulfinyl, ethylsulfinyl, etc.), an
optionally substituted C -H arylsulfonyl (e.g.,
phenylsulfonyl, 1-naphthylsulfonyl,
2-naphthylsulfonyl, etc.), an optionally substituted C
-I4 arylsulfinyl (e.g., phenylsulfinyl,
1-naphthylsulfinyl, 2-naphthylsulfinyl, etc.), an
optionally substituted Ci- alkyl-carbonyloxy (e.g.,
acetoxy, propionyloxy, etc.), an optionally
substituted C -H aryl-carbonyloxy (e.g., benzoyloxy,
naphthylcarbonyloxy, etc.), an optionally substituted
Ci- alkoxy-carbonyloxy (e.g., methoxycarbonyloxy,
ethoxycarbonyloxy, propoxycarbonyloxy,
butoxycarbonyloxy, etc.), an optionally substituted
mono-d.6 alkylcarbamoyloxy (e.g., methylcarbamoyloxy,
ethylcarbamoyloxy, etc.), an optionally substituted
di-Ci- alkylcarbamoyloxy (e.g., dimethylcarbamoyloxy,
diethylcarbamoyloxy, etc.), an optionally substituted
mono- or di-C - arylcarbamoyloxy (e.g.,
phenylcarbamoyloxy, naphthylcarbamoyloxy, etc.), an
optionally substituted heterocyclic group, sulfo,
sulfamoyl, sulfinamoyl, sulfenamoyl, or a group of 2
or more (e.g., 2 or 3) of these substituents combined,
and the like (Substituent Group A). The number of the
substituents is not particularly limited but these
groups may have 1 to 5, preferably 1 to 3 substituents
in substitutable positions, and when there are two or
more substituents, each substituent may be the same or
different. The "optionally esterified carboxyl group"
in the Substituent Group A includes, for example, an
optionally substituted C1-6 alkoxy-carbonyl (e
g.,methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,
tert-butoxycarbonyl, etc.), an optionally substituted
C6-H aryloxy-carbonyl (e g , phenoxycarbonyl, etc.),
an optionally substituted C -16 aralkyloxy-carbonyl
(e.g., benzyloxycarbonyl, phenethyloxycarbonyl, etc.),
and the like. The "Ci -6 alkyl" in the "optionally
substituted Ci- alkyl" in the Substituent Group A
includes, for example, methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
pentyl, isopentyl, neopentyl, hexyl, etc The "C2-6
alkenyl" in the "optionally substituted C2-6 alkenyl"
in the Substituent Group A includes, for example,
vinyl, propenyl, isopropenyl, 2-buten-l-yl,
4-penten-l-yl, 5-hexen-l-yl, etc The "C2-6 alkynyl" in
the "optionally substituted C2-6 alkynyl" in the
Substituent Group A includes, for example,
2-butyn-l-yl, 4-pentyn-l-yl, 5-hexyn-l-yl, etc. The "C
- cycloalkyl" in the "optionally substituted C3-8
cycloalkyl" in the Substituent Group A includes, for
example, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, etc. The "C -I4 aryl" in the "optionally
substituted C -I4 aryl" in the Substituent Group A
includes, for example, phenyl, 1-naphthyl, 2-naphthyl,
2-biphenylyl, 3-biphenylyl, 4-biphenylyl, 2-anthryl,
etc. The "C7-I6 aralkyl" in the "optionally
substituted C7-16 aralkyl" in the Substituent Group A
includes, for example, benzyl, phenethyl,
diphenyllmethyl, 1-naphthylmethyl, 2-naphthylmethyl,
2,2-diphenylethyl, 3-phenylpropyl, 4-phenylbutyl,
5-phenylpentyl, 2-biphenylylmethyl,
3-biphenylylmethyl, 4-biphenylylmethyl), etc. The
"Ci-6 alkoxy" in the "optionally substituted Ci-6
alkoxy" in the Substituent Group A includes, for
example, methoxy, ethoxy, propoxy, isopropoxy, butoxy,
isobutoxy, sec-butoxy, pentyloxy, hexyloxy, etc. The
"C6 I4 aryloxy" in the "optionally substituted C -I4
aryloxy" in the Substituent Group A includes, for
example, phenyloxy, 1-naphthyloxy, 2-naphthyloxy, etc
The "C7-I6 aralkyloxy" in the "optionally substituted
C7-I6 aralkyloxy" in the Substituent Group A includes,
for example, benzyloxy, phenethyloxy, etc. The "Ci. 6
alkylthio" in the "optionally substituted C1
alkylthio" in the Substituent Group A includes, for
example, methylthio, ethylthio, propylthio,
isopropylthio, butylthio, sec-butylthio,
tert-butylthio, etc.The "Ce-I 4 arylthio" in the
"optionally substituted C6-I4 arylthio" in the
Substituent Group A includes, for example, phenylthio,
1-naphthylthio, 2-naphthylthio, etc. The "C7-I6
aralkylthio" in the "optionally substituted C7-16
aralkylthio" in the Substituent Group A includes, for
example, benzylthio, phenethylthio, etc The
substituents for these "Ci -6 alkoxy-carbonyl," "Ci -6
alkyl group," "C2-6 alkenyl," "C2-6 alkynyl," "Ci -6
alkoxy," "Ci -6 alkylthio," "Ci -6 alkyl-amino," "C2-6
alkenyl-amino," "C2-6 alkynyl-amino," Ci-6
alkoxy-amino," "Ci -6 alkyl-carbonyl," "Ci -6
alkylsulfonyl," "Ci-6 alkylsulfinyl," "Ci -6
alkyl-carbonylamino," "C1-6 alkoxy-carbonylamino,"
"Ci-6 alkylsulfonylamino," "Ci -6 alkyl-carbonyloxy,"
"Ci -6 alkoxy-carbonyloxy," "mono-Ci -6
alkylcarbamoyloxy" and "di-Ci -6 alkylcarbamoyloxy" in
the Substituent Group A include, for example, 1 to 5
substituents selected from, for example, a halogen
atom (e.g., fluorine atom, chlorine atom, bromine
atom, iodine atom), carboxy, hydroxy, amino, a mono-
or di-Ci -6 alkylamino, a mono- or di-C6- i4
arylamino, a C3- cycloalkyl, a Ci-6 alkoxy, a Ci-6
alkoxy-carbonyl, a Ci-6 alkylthio, a Ci-6
alkylsulfinyl, a Ci-6 alkylsulfonyl, the optionally
esterified carboxyl described above, carbamoyl,
thiocarbamoyl, a mono-Ci -6 alkylcarbamoyl (e.g.,
methylcarbamoyl, ethylcarbamoyl, etc.), a di-Ci -6
alkylcarbamoyl (e g., dimethylcarbamoyl,
diethylcarbamoyl, ethylmethylcarbamoyl, etc.), a mono-
or di-C6-i4 arylcarbamoyl (e.g., phenylcarbamoyl,
1-naphthylcarbamoyl, 2-naphthylcarbamoyl, etc.), a
mono- or di-5- to 7-membered heterocyclic carbamoyl
containing 1 to 4 hetero atoms of 1 or 2 species
selected from nitrogen, sulfur and oxygen atoms in
addition to carbon atoms (e.g., 2-pyridylcarbamoyl,
3-pyridylcarbamoyl, 4-pyridyl carbamoyl,
2-thienylcarbamoyl, 3-thienylcarbamoyl, etc.), and the
like. The substituents for the "C6-U
aryloxy-carbonyl," "C7-I6 aralkyloxy-carbonyl," "C3-8
cycloalkyl," "C6-14 aryl," "C7-I6 aralkyl," "C6.,4
aryloxy," "C7-I6 aralkyloxy," "C6-I4 arylthio," "C7-I6
aralkylthio," "C3-8 cycloalkyl-amino," "C6-I4
aryl-amino," "C3-8 cycloalkyl-carbonyl," "C6-I4
aryl-carbonyl," "C7-I6 aralkyl-carbonyl," "5- to
7-membered heterocyclic carbonyl containing 1 to 4
hetero atoms of 1 or 2 species selected from nitrogen,
sulfur and oxygen atoms in addition to carbon atoms,"
"C6-]4 arylsulfonyl," "C6-I4 arylsulfinyl," "C3-8
cycloalkyl-carbonylamino," "C6-I4 aryl-carbonylamino,"
"C6-I4 arylsulfonylamino," "C6- 4 aryl-carbonyloxy"
and "mono- or di~C6- i4 aryl-carbamoyloxy" in the
Substituent Group A include, for example, 1 to 5
substituents selected from, forexample, a halogen atom
,- hydroxy, carboxy, nitro, cyano, the optionally
substituted Ci-6 alkyl described above, the optionally
substituted C2-6 alkenyl described above, the
optionally substituted C2- alkynyl described above,
the optionally substituted C -8 cycloalkyl described
above, the optionally substituted C1-6 alkoxy
described above, the optionally substituted Ci-
alkylthio described above, the optionally substituted
C1- alkylsulf  nyl described above, the optionally
substituted Ci- alkylsulfonyl described above, the
optionally esterified carboxyl described above,
carbamoyl, thiocarbamoyl, a mono-Cue alkylcarbamoyl, a
di-Ci-6 alkylcarbamoyl, a mono- or di-C -
arylcarbamoyl, a mono- or di-5- to 7-membered
heterocyclic carbamoyl containing 1 to 4 hetero atoms
of 1 or 2 species selected from nitrogen, sulfur and
oxygen atoms in addition to carbon atoms, and the
like. The "optionally substituted heterocyclic group"
in the Substituent Group A includes, for example, a 5-
to 14-membered (monocyclic, bicyclic or tricyclic)
heterocyclic group containing 1 to 4 hetero atoms of 1
or 2 species selected from nitrogen, sulfur and oxygen
atoms in addition to carbon atoms, which may
optionally be substituted with a halogen atom,
hydroxy, carboxy, nitro, cyano, the optionally
substituted C1- alkyl described above, the optionally
substituted C2-6 alkenyl described above, the
optionally substituted C2-6 alkynyl described above,
the optionally substituted C3- cycloalkyl described
above, the optionally substituted C -U aryl described
above, the optionally substituted C1- alkoxy described
above, the optionally substituted C1- alkylthio
described above, the optionally substituted Ce-H
arylthio described above, the optionally substituted
C7- i6 aralkylthio described above, the optionally
substituted C1- alkylsulfinyl described above, the
optionally substituted C - arylsulfinyl described
above, the optionally substituted Ci- alkylsulfonyl
described above, the optionally substituted C -i4
arylsulfonyl described above, the optionally
esterified carboxyl described above, carbamoyl,
thiocarbamoyl, a mono-Ci- 6 alkylcarbamoyl, a di-lower
alkylcarbamoyl, a mono- or di-C - arylcarbamoyl, a
mono- or di-5- or 7-membered heterocyclic carbamoyl
containing 1 to 4 hetero atoms of 1 or 2 species
selected from nitrogen, sulfur and oxygen atoms in
addition to carbon atoms, or the like; preferably (i)
a 5- to 14-membered (preferably, 5- to 10-membered)
aromatic heterocyclic group, (ii) a 5- to 10-membered
non-aromatic heterocyclic group or (iii) a monovalent
group formed by one optional hydrogen atom from 7- to
10-membered bridged-hetero ring, and the like, are
employed; among them, preferably used is a 5-membered
aromatic heterocyclic group. Specifically used are an
aromatic heterocyclic group such asthienyl (e.g.,
2-thienyl, 3-thienyl), furyl (e.g., 2-furyl,
3-fiiryl), pyridyl (e.g., 2-pyridyl, 3-pyridyl,
4-pyridyl), thiazolyl (e.g., 2-thiazolyl, 4-thiazolyl,
5-thiazolyl), oxazolyl (e.g., 2-oxazolyl, 4-oxazolyl),
quinolyl (e.g., 2-quinolyl, 3-quinolyl, 4-quinolyl,
5-quinolyl, 8-quinolyl), isoquinolyl (e.g.,
1-isoquinolyl, 3-isoquinolyl, 4-isoquinolyl,
5-isoquinolyl), pyrazinyl, pyrimidinyl (e.g.,
2-pyrimidinyl, 4-pyrimidinyl), pyrrolyl (e.g.,
1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl), imidazolyl (e.g.,
1-imidazolyl, 2-imidazolyl, 4-imidazolyl), pyrazolyl
(e.g., 1-pyrazolyl, 3-pyrazolyl, 4-pyrazolyl),
pyridazinyl (e.g., 3-pyridazinyl, 4-pyridazinyl),
isothiazolyl (e.g., 3-isothiazolyl), isoxazolyl (e.g.,
3-isoxazolyl), indolyl (e.g., 1-indolyl, 2-indolyl,
3-indolyl), 2-benzothiazolyl, benzo[b]thienyl, (e.g.,
2-benzo[b]thienyl, 3-benzo[b]thienyl), benzo[b]furanyl
(e.g., , 2-benzo[b]fiiranyl, 3-benzo[b]furanyl), etc.,
a non-aromatic heterocyclic group such as pyrrolidinyl
(e.g., 1-pyrrolidinyl, 2-pyrrolidinyl,
3-pyrrolidinyl), oxazolidinyl (e.g., 2-oxazolidinyl),
imidazolinyl (e.g., 1-imidazolinyl, 2-imidazolinyl,
4-imidazolinyl), piperidinyl (e.g., 1-piperidinyl,
2-piperidinyl, 3-piperidinyl, 4-piperidinyl),
piperazinyl (e.g., 1-piperazinyl, 



2-piperazinyl), morpholino, thiomorpholino, etc. The
"optionally substituted carbamoyl group" in the
Substituent Group A includes a carbamoyl group, which
may optionally be substituted with the optionally
substituted C1- alkyl, optionally substituted C -
alkenyl, an optionally substituted C2-6 alkynyl, an
optionally substituted C3.8 cycloalkyl, an optionally
substituted C -14 aryl, an optionally substituted
heterocyclic group described above, etc., and specific
examples are carbamoyl, thiocarbamoyl, a mono-Ci.6
alkylcarbamoyl (e.g., methylcarbamoyl, ethylcarbamoyl,
etc.), a di-Ci- alkylcarbamoyl (e.g.,
dimethylcarbamoyl, diethylcarbamoyl,
ethylmethylcarbamoyl, etc.), a C1- alkyl(Ci-6
alkoxy)carbamoyl (e.g., methyl (methoxy)carbamoyl,
ethyl(methoxy)carbamoyl), a mono- or di-C -
arylcarbamoyl (e.g., phenyl carbamoyl,
1-naphthylcarbamoyl, 2-naphthylcarbamoyl, etc.), a
mono- or di-5- to 7-membered heterocyclic carbamoyl
containing 1 to 4 hetero atoms of 1 or 2 species
selected from nitrogen, sulfur and oxygen atoms in
addition to carbon atoms (e.g., 2-pyridylcarbamoyl,
3-pyridylcarbamoyl, 4-pyridylcarbamoyl,
2-thienylcarbamoyl, 3-thienylcarbamoyl, etc.), a 5- to
7-membered cyclic carbamoyl (e.g.,
1-pyrrolidinylcarbonyl, 1-piperidinylcarbonyl,
hexamethyleneiminocarbonyl), and the like. The
"optionally substituted amino" in the Substituent
Group A includes an amino, which may optionally be
substituted with 1 or 2 groups selected from the
optionally substituted C1-6 alkyl described above, the
optionally substituted C2-6alkenyl described above,
-the optionally substituted C2-6 alkynyl described
above, the optionally substituted C3-8 cycloalkyl
described above, the optionally substituted C -I4 aryl
described above, the optionally substituted Ci-6
alkoxy described above, formyl, the optionally
substituted C1- alkyl-carbonyl described above, the
optionally substituted C3-8 cycloalkyl-carbonyl
described above, the optionally substituted C6-I4
aryl-carbonyl described above, the optionally
substituted C1-6 alkoxy-carbonyl described above, the
optionally substituted Ci- alkylsulfonyl described
above, the optionally substituted C -I4 arylsulfonyl),
and the like. More preferably, -the substituents are a
halogen atom, hydroxy, a C1- alkoxy, an optionally
halogenated C - alkyl, an optionally halogenated C -
alkoxy, amino, nitro, cyano, etc. XX6 preferably
represents Phe, Tyr, Trp, Tyr(Me) [O-methyltyrosine],
Thi [2-thienylalanine], Nal(2) [2-naphthylalanine],
Cha [cyclohexylalanine], Pya(4) [4-pyridylalanine],
Phe(2F) [2-fluorophenylalanine], Phe(3F)
[3-fluorophenylalanine], Phe(4F)
[4-fluorophenylalanine], Phe(4Cl)
[4-chlorophenylalanine], aMePhe
[a-methylphenylalanine], Phe(2Me), Phe(3Me), Phe(4Me),
threo-Ser(3Phenyl), erythro-Ser(3Phenyl) or D-Phe,
more preferably represents Phe, Cha, Phe(2F), Phe(3F),
Phe(4F), Phe(4Cl), aMePhe, Phe(2Me), Phe(3Me),
Phe(4Me), threo-Ser(3Phenyl), erythro-Ser(3Phenyl) or
D-Phe, further more preferably represents Phe,
Phe(2F), Phe(3F), Phe(4F), Phe(4Cl), aMePhe, Phe(2Me),
Phe(3Me), Phe(4Me), threo-Ser(3Phenyl),
erythro-Ser(3Phenyl) or D-Phe, much more preferably
represents Phe, Cha, Phe(2F), Phe(3F), Phe(4F),
Phe(4Cl), Phe(2Me), Phe(3Me), Phe(4Me),
threo-Ser(3Phenyl) or erythro-Ser(3Phenyl), and most
preferably represents Phe, Cha, Phe(3F) or Phe(4F) As
XX6, Phe, Tyr, Trp, Tyr(Me), Thi, Nal(2), Cha, Pya(4),
Phe(2F), Phe(3F), Phe(4F), Phe(4Cl) or D-Phe,or Phe,
Tyr, Trp, Tyr(Me), Thi, Nal(2), Cha, Pya(4), Phe(2F),
Phe(3F), Phe(4F) or Phe(4Cl) is also preferred. In the
formula described above, AzaGly represents azaglycine.
In the formula described above, XX8 represents Leu,
Nva [norvaline], VaI or Ala(cPr) [cyclopropylalanine],
and preferably represents Leu or Ala(cPr). As XX8,
Leu, Nva or VaI is also preferred. In the formula
described above, XX9 represents an optionally
substituted arginine, an optionally substituted lysine
or an optionally substituted ornithine. Herein,
substituents for the optionally substituted arginine,
the optionally substituted lysine or the optionally
substituted ornithine are 1 or substitutable number
OfC 1-6alkyl (e.g., methyl, ethyl, propyl, isopropyl,
butyl, etc.), C1-6 acyl (e g., acetyl, propionyl,
etc.). XX9 preferably represents Arg, Orn [ornithine],
Arg(Me) [Nw-methylarginine], D-Arg or Arg (asymMe 2)
[asymmetric-N ww-dimethylarginine], more preferably
represents Arg, Arg(Me) or D-Arg, further more
preferably represents Arg or Arg(Me). As XX9, Arg, Om,
Arg (Me) or Arg (asymMe 2) is also preferred. In the
formula described above, XXlO represents
2-naphthylalanine, 2-thienylalanine, tyrosine, an
optionally substituted phenylalanine, or an optionally
substituted tryptophan. Herein, the substituents in
the optionally substituted phenylalanine and the
optionally substituted tryptophan include, for
example, oxo, a halogen atom (e.g., fluorine,
chlorine, bromine, iodine, etc.), a C1-3 alkylenedioxy
(e.g., methylenedioxy, ethylenedioxy, etc.), nitro,
cyano, an optionally substituted C1 alkyl, an
optionally substituted C2- alkenyl, an optionally
substituted C - alkynyl, an optionally substituted C3-
cycloalkyl, an optionally substituted C 14 aryl, an
optionally substituted C7-16 aralkyl, an optionally
substituted Ci- alkoxy, hydroxy, an optionally
substituted C -14 aryloxy, an optionally substituted
C7-16 aralkyloxy, mercapto, an optionally substituted
Ci- alkylthio, an optionally substituted C -I4
arylthio, an optionally substituted C7-16 aralkylthio,
an optionally substituted amino [amino, an optionally
substituted mono- or di-Ci -6 alkyl-amino (e.g.,
methylamino, dimethylamino, ethylamino, diethylamino,
propylamine, isopropylamino, etc.), an optionally
substituted mono- or di-C 2-6 alkenyl-amino (e.g.,
vinylamino, propenylamino, isopropenylamino), an
optionally substituted C2-6 alkynyl-amino (e.g.,
2-butyn-l-yl-amino, 4-pentyn-l-yl-amino,
5-hexyn-l-yl-amino), an optionally substituted mono-
or di-C 3-8 cycloalkyl-amino (e.g., cyclopropylamino,
cyclohexylamino), an optionally substituted C -I4
aryl-amino (e.g., phenylamino, diphenylamino,
naphthylamino), an optionally substituted Ci-6
alkoxy-amino (e.g., methoxyamino, ethoxyamino,
propoxyamino, isopropoxyamino), formylamino, an
optionally substituted Ci-6 alkyl-carbonylamino (e.g.,
acetylamino, propionylamino, pivaloylamino, etc.), an
optionally substituted C3-8 cycloalkyl-carbonylamino
(e.g., cyclopropylcarbonylamino,
cyclopentylcarbonylamino, cyclohexylcarbonylamino,
etc.), an optionally substituted C6-I4
aryl-carbonylamino (e.g., benzoylamino,
naphthoylamino, etc.), an optionally substituted Ci-
alkoxy-carbonylamino (e.g., methoxycarbonylamino,
ethoxycarbonylamino, propoxycarbonylamino,
butoxycarbonylamino, etc.), an optionally substituted
Ci-6 alkylsulfonylamino (e.g., methylsulfonylamino,
ethylsulfonylamino, etc.), an optionally substituted
C6-14arylsulfonylamino (e.g., phenylsulfonylamino,
2-naphthylsulfonylamino, 1-naphthylsulfonylamino,
etc.)], formyl, carboxy, an optionally substituted Ci-
alkyl-carbonyl (e.g., acetyl, propionyl, pivaloyl,
etc.), an optionally substituted C3-8
cycloalkyl-carbonyl (e.g., cyclopropylcarbonyl,
cyclopentylcarbonyl, cyclohexylcarbonyl,
l-methylcyclohexyl-carbonyl, etc.), an optionally
substituted C6-I4 aryl-carbonyl (e.g., benzoyl,
1-naphthoyl, 2-naphthoyl, etc.), an optionally
substituted C7 1 aralkyl-carbonyl (e.g., phenylacetyl,
3-phenylpropionyl, etc.), an optionally substituted 5-
to 7-membered heterocyclic carbonyl containing 1 to 4
hetero atoms of 1 or 2 species selected from nitrogen,
sulfur and oxygen atoms in addition to carbon atoms
(e.g , nicotinoyl, isonicotinoyl, thenoyl, furoyl,
morpholinocarbonyl, thiomorpholinocarbonyl,
piperazin-1-ylcarbonyl, pyrolidin-1-ylcarbonyl, etc.),
an optionally esterified carboxyl, an optionally
substituted carbamoyl group, an optionally substituted
C1-6 alkylsulfonyl (e.g., methylsulfonyl, ethyl
sulfonyl, etc.), an optionally substituted Ci-6
alkylsulfinyl (e.g., methylsulf  nyl, ethylsulfinyl,
etc.), an optionally substituted C - I4 arylsulfonyl
(e.g., phenylsulfonyl, 1-naphthylsulfonyl,
2-naphthylsulfonyl, etc.), an optionally substituted C
-H arylsulfinyl (e.g., phenylsulfinyl,
1-naphthylsulfinyl, 2-naphthylsulfinyl, etc.), an
optionally substituted Ci- alkyl-carbonyloxy (e.g.,
acetoxy, propionyloxy, etc.), an optionally
substituted C -I4 aryl-carbonyloxy (e.g., benzoyloxy,
naphthylcarbonyloxy, etc.), an optionally substituted
Ci- alkoxy-carbonyloxy (e.g., methoxycarbonyloxy,
ethoxycarbonyloxy, propoxycarbonyloxy,
butoxycarbonyloxy, etc.), an optionally substituted
mono-Ci-6 alkylcarbamoyloxy (e.g., methylcarbamoyloxy,
ethylcarbamoyloxy, etc.), an optionally substituted
di-Ci.6 alkylcarbamoyloxy (e.g., dimethylcarbamoyloxy,
diethylcarbamoyloxy, etc.), an optionally
substitutedmono- or di-C - arylcarbamoyloxy (e.g.,
phenylcarbamoyloxy, naphthylcarbamoyloxy, etc ), an
optionally substituted heterocyclic group, sulfo,
sulfamoyl, sulfinamoyl, sulfenamoyl, or a group of 2
or more (e g , 2 or 3) of these substituents combined,
and the like (Substituent Group A). The number of the
substituents is not particularly limited but these
groups may have 1 to 5, preferably 1 to 3 substituents
in substitutable positions, and when there are two or
more substituents, each substituent may be the same or
different. The "optionally esterified carboxyl group"
in the Substituent Group A includes, for example, an
optionally substituted Ci- alkoxy-carbonyl (e.g.,
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,
tert-butoxycarbonyl, etc.), anoptionally substituted C
-I4 aryloxy-carbonyl (e.g., phenoxycarbonyl, etc.),'an
optionally substituted C7- i6 aralkyloxy-carbonyl
(e.g., benzyloxycarbonyl, phenethyloxycarbonyl, etc.),
and the like. The "C1-6 alkyl" in the "optionally
substituted Ci-6 alkyl" in the Substituent Group A
includes, for example, methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
pentyl, isopentyl, neopentyl, hexyl, etc. The "C2-6
alkenyl" in the "optionally substituted C2-6 alkenyl"
in the Substituent Group A includes, for example,
vinyl, propenyl, isopropenyl, 2-buten-l-yl,
4-penten-l-yl, 5-hexen-l-yl, etc. The "C2-6 alkynyl"
in the "optionally substituted C2-6 alkynyl" in the
Substituent Group A includes, for example,
2-butyn-l-yl, 4-pentyn-l-yl, 5-hexyn-l-yl, etc. The
"Cj.g cycloalkyl" in the "optionally substituted C -
cycloalkyl" in the Substituent Group A includes, for
example, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, etc. The "C6-I4 aryl" in the optionally
substituted C6- I4 aryl in the Substituent Group A
includes, for example, phenyl, 1-naphthyl, 2-naphthyl,
2-biphenylyl, 3-biphenylyl, 4-biphenylyl, 2-anthryl,
etc. The "C7-I6 aralkyl" in the "optionally
substituted C7-I6 aralkyl" in the Substituent Group A
includes, for example, benzyl, phenethyl,
diphenyllmethyl, 1-naphthylmethyl, 2-naphthylmethyl,
2,2-diphenyllethyl, 3-phenylpropyl, 4-phenylbutyl,
5-phenylpentyl, 2-biphenylylmethyl,
3-biphenylylmethyl, 4-biphenylylmethyl), etc. The
"Ci-6 alkoxy" in the "optionally substituted Ci-
alkoxy" in the Substituent Group A includes, for
example, methoxy, ethoxy, propoxy, isopropoxy, butoxy,
isobutoxy, sec-butoxy, pentyloxy, hexyloxy, etc. The
"C6-I4 aryloxy" in the "optionally substituted C6-H
aryloxy" in the Substituent Group A includes, for
example, phenyloxy, 1-naphthyloxy, 2-naphthyloxy, etc.
The "C7-I6 aralkyloxy" in the "optionally substituted
C7-I6 aralkyloxy" in the Substituent Group A includes,
for example, benzyloxy, phenethyloxy, etc. The "Ci -6
alkylthio" in the "optionally substituted Ci-6
alkylthio" in the Substituent Group A includes, for
example, methylthio, ethylthio, propylthio,
isopropylthio, butylthio, sec-butylthio,
tert-butylthio, etc. The "C6-I4 arylthio" in the
"optionally substituted C6- arylthio" in
theSubstituent Group A includes, for example,
phenylthio, 1-naphthylthio, 2-naphthylthio, etc. The
"C7-I6 aralkylthio" in the "optionally substituted
C7-I6 aralkylthio" in the Substituent Group A
includes, for example, benzylthio, phenethylthio, etc.
The substituents for these "Ci-6 alkoxy-carbonyl,"
"C1-6 alkyl group," "C2-6 alkenyl," "C2-6 alkynyl,"
"Ci -6 alkoxy," "Ci-6 alkylthio," "C1-6 alkyl-amino,"
"C2-6 alkenyl-amino," "C2-6 alkynyl-amino," "C1-6
alkoxy-amino," "Ci -6 alkyl-carbonyl," "Ci -6
alkylsulfonyl," "C1-6 alkylsulfinyl," "C1-6
alkyl-carbonylamino," "C1-6 alkoxy-carbonylamino,"
"Ci-6 alkylsulfonylamino," "Ci-6 alkyl-carbonyloxy,"
"Ci -6 alkoxy-carbonyloxy," "mono-Ci -6
alkylcarbamoyloxy" and "di-Ci -6 alkylcarbamoyloxy"
include 1 to 5 substituents selected from, for
example, a halogen atom (e.g., fluorine atom, chlorine
atom, bromine atom, iodine atom), carboxy, hydroxy,
amino, a mono- or di-Ci -6 alkylamino, a mono- or
di-C6-i4 arylamino, a C - cycloalkyl, a Ci-6 alkoxy, a
Ci- alkoxy-carbonyl, a Ci- alkylthio, a Ci-6
alkylsulfinyl, a Ci-6 alkylsulfonyl, the optionally
esterified carboxyl described above, carbamoyl,
thiocarbamoyl, a mono-Ci -6 alkylcarbamoyl (e.g.,
methylcarbamoyl, ethylcarbamoyl, etc.), a di-Ci-6
alkylcarbamoyl (e.g., dimethylcarbamoyl,
diethylcarbamoyl, ethylmethylcarbamoyl, etc.), a mono-
or di-C6-i4 arylcarbamoyl (e.g., phenylcarbamoyl,
1-naphthylcarbamoyl, 2-naphthylcarbamoyl, etc.), a
mono- or di-5- to 7-membered heterocyclic carbamoyl
containing 1 to 4 hetero atoms of 1 or 2 species
selected from nitrogen, sulfur and oxygen atoms in
addition to carbon atoms (e.g., 2-pyridylcarbamoyl,
3-pyridylcarbamoyl, 4-pyridylcarbamoyl,
2-thienylcarbamoyl, 3-thienylcarbamoyl, etc.), and the
like. The substituents for the "C6-I4
aryloxy-carbonyl, " "C7-I6 aralkyloxy-carbonyl,"
11C3-8 cycloalkyl," 11C6-I4 aryl," "C7-16 aralkyl,"
"C6- I4 aryloxy," "C7-I6 aralkyloxy," "C6-I4
arylthio," "C7-I6 aralkylthio," "C3-8
cycloalkyl-amino," 11C6-H aryl-amino," "C3-8
cycloalkyl-carbonyl," "C6- I4 aryl-carbonyl," "C7-I6
aralkyl-carbonyl," "5- to 7-membered heterocyclic
carbonyl containing 1 to 4 hetero atoms of 1 or 2
species selected from nitrogen, sulfur and oxygen
atoms in addition to carbon atoms," "C6- I4
arylsulfonyl," "C6-I4 arylsulfinyl," 1 1C3-8
cycloalkyl-carbonylamino," "C6-I4 aryl-carbonylamino,"
"C6-I4 arylsulfonylamino," 1 1C6-I4 aryl-carbonyloxy"
and "mono- or di-C6. 4 arylcarbamoyloxy" in the
Substituent Group A include 1 to 5 substituents
selected from, for example, a halogen atom, hydroxy,
carboxy, nitro, cyano, the optionally substituted Ci-6
alkyl described above, the optionally substituted C2-6
alkenyl described above, the optionallysubstituted
C2-6 alkynyl described above, the optionally
substituted C3-8 cyc oalkyl described above, the
optionally substituted Ci- alkoxy described above, the
optionally substituted Ci- alkylthio described above,
the optionally substituted C1-6 alkylsulfinyl
described above, the optionally substituted C1-6
alkylsulfonyl described above, the optionally
esterified carboxyl described above, carbamoyl,
thiocarbamoyl, a mono-d.6 alkylcarbamoyl, a di-Ci-6
alkylcarbamoyl, a mono- or di-C6-14 arylcarbamoyl, a
mono- or di-5- to 7-membered heterocyclic carbamoyl
containing 1 to 4 hetero atoms of 1 or 2 species
selected from nitrogen, sulfur and oxygen atoms in
addition to carbon atoms, and the like The "optionally
substituted heterocyclic group" in the Substituent
Group A includes, for example, a 5- to 14-membered
(monocyclic, bicyclic or tricyclic) heterocyclic group
containing 1 to 4 hetero atoms of 1 or 2 species
selected from nitrogen, sulfur and oxygen atoms in
addition to carbon atoms, which may optionally be
substituted with a halogen atom, hydroxy, carboxy,
nitro, cyano, the optionally substituted Ci- alkyl
described above, the optionally substituted C2-6
alkenyl described above, the optionally substituted
C2-6 alkynyl described above, the optionally
substituted C - cycloalkyl described above, the
optionally substituted C -u aryl described above, the
optionally substituted Ci- alkoxy described above, the
optionally substituted C1-6 alkylthio described above,
the optionally substituted C 1 arylthio described
above, the optionally substituted C7-I aralkylthio
described above, the optionally substituted C1-6
alkylsulfinyl described above, the optionally
substituted C6-14 arylsulfinyl described above, the
optionally substituted Ci-6 alkylsulfonyl described
above, the optionally substituted C6-H arylsulfonyl
described above, the optionally esterified carboxyl
described above, carbamoyl, thiocarbamoyl, a mono-Ci
-6 alkylcarbamoyl, a di-lower alkylcarbamoyl, a mono-
or di-C6-i4 arylcarbamoyl, a mono- or di-5- or
7-membered heterocyclic carbamoyl containing 1 to 4
hetero atoms of 1 or 2 species selected from nitrogen,
sulfur and oxygen atoms in addition to carbon atoms,
or the like, preferably, (i) a 5- to 14-membered
(preferably, 5- to 10-membered) aromatic heterocyclic
group, (ii) a 5- to 10-membered non-aromatic
heterocyclic group or (iii) a monovalent group formed
by one optional hydrogen atom from 7- to 10-membered
bridged-hetero ring, and among them, a
5-memberedaromatic heterocyclic group is preferably
used. Specifically used are, for example, an aromatic
heterocyclic group such as thienyl (e g , 2-thienyl,
3-thienyl), furyl (e.g., 2-furyl, 3-furyl), pyridyl
(e.g., 2-pyridyl, 3-pyridyl, 4-pyridyl), thiazolyl
(e.g., 2-thiazolyl, 4-thiazolyl, 5-thiazolyl),
oxazolyl(e.g., 2-oxazolyl, 4-oxazolyl), quinolyl
(e.g., 2-quinolyl, 3-quinolyl, 4-quin lyl, 5-quinolyl,
8-quinolyl), isoquinolyl (e.g., 1-isoquinolyl,
3-isoquinolyl, 4-isoquinolyl, 5-isoquinolyl),
pyrazinyl, pyrimidinyl (e.g., 2-pyrimidinyl,
4-pyrimidinyl), pyrrolyl (e.g., 1-pyrrolyl,
2-pyrrolyl, 3-pyrrolyl), imidazolyl (e g.,
1-imidazolyl, 2-imidazolyl, 4-imidazolyl), pyrazolyl
(e g , 1-pyrazolyl, 3-pyrazolyl, 4-pyrazolyl),
pyridazinyl (e.g., 3-pyridazinyl, 4-pyridazinyl),
isothiazolyl (e.g., 3-isothiazolyl), isoxazolyl (e.g.,
3-isoxazolyl), indolyl (e.g., 1-indolyl, 2-indolyl,
3-indolyl), 2-benzothiazolyl, benzo[b]thienyl, (e.g.,
2-benzo[b]thienyl, 3-benzo[b]thienyl), benzo[b]furanyl
(e.g., , 2-benzo[b]fliranyl, 3-benzo[b]furanyl), etc.;
a non-aromatic heterocyclic group such as pyrrolidinyl
(e.g., 1-pyrrolidinyl, 2-pyrrolidinyl,
3-pyrrolidinyl), oxazolidinyl (e.g., 2-oxazolidinyl),
imidazolinyl (e.g., 1-imidazolinyl, 2-imidazolinyl,
4-imidazolinyl), piperidinyl (e.g., 1-piperidinyl,
2-piperidinyl, 3-piperidinyl, 4-piperidinyl),
piperazinyl (e.g., 1-piperazinyl, 2-piperazinyl),
morpholino, thiomorpholino, etc. The "optionally
substituted carbamoyl group" in the Substituent Group
A includes a carbamoyl group, which may optionally be
substituted with the optionally substituted Ci- alkyl,
an optionally substituted C2- alkenyl, an optionally
substituted C2-6 alkynyl, an optionally substituted C
- cycloalkyl, an optionally substituted CO-I4 aryl, an
optionally substituted heterocyclic group described
above, etc., and specific examples include carbamoyl,
thiocarbamoyl, a mono-Ci-6 alkylcarbamoyl (e.g.,
methylcarbamoyl, ethyl carbamoyl, etc.), di-Cu
alkylcarbamoyl (e.g., dimethylcarbamoyl,
diethylcarbamoyl, ethylmethylcarbamoyl, etc.), Ci-6
alkyl(d.6 alkoxy)carbamoyl (e.g.,
methyl(methoxy)carbamoyl, ethyl(methoxy)carbamoyl), a
mono- or di-C -u arylcarbamoyl (e g., phenylcarbamoyl,
1-naphthylcarbamoyl^ 2-naphthylcarbamoyl, etc.), a
mono- or di-5- to 7-memberedheterocyclic carbamoyl
containing 1 to 4 hetero atoms of 1 or 2 species
selected from nitrogen, sulfur and oxygen atoms in
addition to carbon atoms (e.g., 2-pyridylcarbamoyl,
3-pyridylcarbamoyl, 4-pyridylcarbamoyl,
2-thienylcarbamoyl, 3-thienylcarbamoyl, etc.), a 5- to
7-membered cyclic carbamoyl (e.g.,
1-pyrrolidinylcarbonyl, 1-piperidinylcarbonyl,
hexamethyleneiminocarbonyl), and the like. The
"optionally substituted amino" in the Substituent
Group A includes an amino, which may optionally be
substituted with 1 or 2 groups selected from the
optionally substituted C1 alkyl described above, the
optionally substituted C2- alkenyl described above,
the optionally substituted C2- alkynyl described
above, the optionally substituted C3-8 cycloalkyl
described above, the optionally substituted C6-H aryl
described above, the optionally substituted Ci-6
alkoxy described above,formyl, the optionally
substituted Ci- alkyl-carbonyl described above, the
optionally substituted C3-8 cycloalkyl-carbonyl
described above, the optionally substituted C6-M
aryl-carbonyl described above, the optionally
substituted Ci- alkoxy-carbonyl described above, the
optionally substituted C1 alkylsulfonyl described
above, an 



optionally substituted C -H arylsulfonyl), and the
like. More preferably, these substituents are a
halogen atom, hydroxy, a C1- alkoxy, an optionally
halogenated C1- alkyl, an optionally halogenated Ci-6
alkoxy, amino, nitro, cyano, etc. XXlO preferably
represents Phe, Trp, 2-naphthylalanine,
2-thienylalanine, tyrosine or 4-fluorophenylalanine,
more preferably represents Phe or Trp, and most
preferably represents Trp. In a combination of these
groups, there is preferably provided a metastin
derivative represented by formula:
XX0-XX2-XX3-XX4-XX5-XX6-AzaGly-XX8-XX9-XX10-NH 2
(wherein: XXO represents formyl, a Ci.6 alkanoyl or
glycoloyl; XX2 represents D-Tyr or the chemical bond;
XX3 represents Aze(2), Hyp, GIy, Aib, Leu, Lys, GIu,
His(3Me), Tyr(PO 3H2), Hyp(Bzl) or Pro(4F); XX4
represents Asn or 2-amino-3-ureidopropionic acid; XX5
represents Ser, Thr or Ala; XX6 represents Phe, Cha,
Phe(2F), Phe(3F), Phe(4F) or Phe(4Cl); AzaGly
represents azaglycine; XX8 represents Leu or Ala(cPr);
XX9 represents Arg or Arg(Me); and, XXlO represents
Phe or Trp); or a salt thereof. In a combination of
these groups, there is more preferably provided a
metastin derivative represented by formula.
XX0-XX2-XX3-XX4-XX5-XX6-AzaGly-XX8-XX9-XX10-NH 2
(wherein: XXO represents acetyl or glycoloyl
(preferably acetyl);XX2 represents D-Tyr; - XX3
represents Hyp, GIu, Hyp(Bzl) or Pro(4F); XX4
represents Asn or 2-amino-3-ureidopropionic acid; XX5
represents Thr; XX6 represents Phe, Cha, Phe(3F) or
Phe(4F); AzaGly represents azaglycine; XX8 represents
Leu or Ala(cPr); XX9 represents Arg or Arg(Me); and,
XXlO represents Trp), or a salt thereof. In the
metastin derivatives, all compounds wherein the groups
shown by the respective symbols described above are
optionally combined are preferably used. The compounds
shown by the following compound numbers are also
preferably used. Compound No. 708:
des(l)-Ac-[D-Tyr2,D-Trp3,Thr5,AzaGly7,D-Arg9,Trpl0]MS1
0 Ac-D-Tyr-D-Trp-Asn-Thr-Phe-AzaGly-Leu-D-Arg-Trp-NH 2
Compound No. 709:
des(l-3)-Ac-[Thr5,AzaGly7,Arg(Me)9,Trpl0]MS10
Ac-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2 Compound
No. 710:
des(l-3)-Decanoyl-[Thr5,AzaGly7,Arg(Me)9,Trpl0]MS10
Decanoyl-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
Compound No. 712: des(l-2)-[Acp3,
Thr5,AzaGly7,Arg(Me)9,Trpl0]MS10
Acp-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2 Compound
No. 713: des(l-2)-Ac-[Acp3,
Thr5,AzaGly7,Arg(Me)9,Trpl0]MS10
Ac-Acp-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
Compound No. 714: des(l)-Ac-[D-Tyr2,D-Tr
P3,Asp(NHPen)4,Thr5,AzaGly7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-D-T f
-Asr(NHPen)-Thr-Phe-AzaGly-Leu-Arg(Me)-T f -NH2
Compound No. 715: des(l)-Ac-[D-Tyr2,D-Trp3
Asp(NHcPr)4,Thr5,AzaGly7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-D-Trp-Asp(NHcPr)-Thr-Phe-AzaGly-Leu-Arg(Me)-T
rp-NH 2 Compound No. 716: des(l)-Ac-[D-Tyr2,D-Tr
P3,Asp(NHBzl)4,Thr5,AzaGly7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-D-Trp-Asp(NHBzl)-Thr-Phe-AzaGly-Leu-Arg(Me)-T
rp-NH 2 Compound No. 717: des(l)-Ac-[D-T y r2,D-Tf
3,Alb4,Thr5,AzaGly7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-D-Trp- Alb-Thr-Phe-AzaGly-Leu- Arg(Me)-Trp-NH
2Compound No. 718: des(l)-Ac-[D-Tyr2,D-Pya(4)3,Alb4
;Thr5,AzaGly7,Arg(Me)9,T f l0]MS10
Ac-D-Tyr-D-Pya(4)-Alb-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-N
H 2 Compound No. 719:
des(l)-Ac-[D-Tyr2,D-Trp3,D-Pro5,AzaGly7,Arg(Me)9,TrplO
]MS10
Ac-D-Tyr-D-Trp-Asn-D-Pro-Phe-AzaGly-Leu-Arg(Me)-Trp-NH
2 Compound No. 720: des(l)-Ac-[D-T
yr2,Aze(2)3,Thr5,AzaGly7,Arg(Me)9,Trpi0]MS10
Ac-D-Tyr-Aze(2)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH
2 Compound No. 721: des(l)-Ac-[D-T
yr2,Pic(2)3,Thr5,AzaGly7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Pic(2)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T f
-NH2 Compound No. 722:
des(l)-Ac-[D-Tyr2,Pic(3)3,Thr5,AzaGly7,Arg(Me)9,Trpl0]
MS10
Ac-D-Tyr-Pic(3)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH
2 Compound No. 723: des(l)-Ac-[D-Tyr2
;Hyp3,Thr5,AzaGly7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T f -NH2
Compound No. 724:
des(l)-Ac-[D-Tyr2,Thz3,Thr5,AzaGly7,Arg(Me)9J f
l0]MS10 Ac-D-Tyr-Thz-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T
f -NH2 Compound No. 725:
des(l)-Ac-[D-Tyr2,NMeAla3,Thr5,AzaGly7,Arg(Me)9,T f
l0]MS10
Ac-D-Tyr-NMeAla-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T f
-NH2 Compound No. 726:
des(l)-Ac-[D-Tyr2,Gly3,Thr5,AzaGly7,Arg(Me)9,T f
l0]MS10
Ac-D-Tyr-Gly-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
Compound No. 727:
des(l)-Ac-[D-Tyr2,Aib3,Thr5,AzaGly7,Arg(Me)9,T f
l0]MS10 Ac-D-Tyr-Aib-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T
f -NH2 Compound No. 728: des( 1)-Ac-[D-Tyr2,Abz(2)3
,Thr5,AzaGly7,Arg(Me)9,Trp 10]MS 10
Ac-D-Tyr-Abz(2)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH
2 Compound No. 730: des( 1)-Ac-[D-Tyr2,Aze(3)3,Thr5,
AzaGly7,Arg(Me)9,Trp 10]MS 10
Ac-D-Tyr-Aze(3)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH
2 Compound No. 73
1:des(l)-Ac-[D-Tyr2,Sar3,Thr5,AzaGly7,Arg(Me)9,T f
l0]MS10 Ac-D-Tyr-Sar-Asn-Thr-Phe-AzaGly-Leu- Arg(Me)-T
f -NH2Compound No. 732: des(
1)-Ac-[D-Tyr2,D-NMeAla3,Thr5, AzaGly7, Arg(Me)9,Trp
10]MS 10
Ac-D-Tyr-D-NMeAla-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-N
H 2 Compound No. 734:
des(l)-Ac-[D-Tyr2,Izc3,Thr5,AzaGly7,Arg(Me)9,Trpl0]MS1
0 Ac-D-Tyr-Izc-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
Compound No. 735 des(l)-Ac-[D-T y
r2,D-Asp3,Thr5,AzaGly7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-D-Asp-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
Compound No. 736: des( 1)-Ac-[D-Tyr2,D-Dap3
,Thr5,AzaGly7,Arg(Me)9,Trp 10]MS 10
Ac-D-Tyr-D-Dap-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
Compound No. 737: des( 1)-Ac-[D-Tyr2,D-Ser3,Thr5,
AzaGly7, Arg(Me)9,Trp 10]MS 10
Ac-D-Tyr-D-Ser-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T f -NH2
Compound No. 738:
des(l)-Ac-[D-Tyr2,D-Gln3,Thr5,AzaGly7,Arg(Me)9,Trpl0]M
S10 Ac-D-Tyr-D-Gln-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T f
-NH2 Compound No. 739:
des(l)-Ac-[D-Tyr2,D-His3,Thr5,AzaGly7,Arg(Me)9,T f
l0]MS10
Ac-D-Tyr-D-His-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T f -NH2
Compound No. 740: des(l)-A C-[D-Tyr2,D-Tf
3,Dab4,Thr5,AzaGly7,Arg(Me)9,T f l0]MS10 Ac-D-Tyr-D-T
f -Dab-Thr-Phe-AzaGly-Leu-Arg(Me)-T f -NH2 Compound
No. 742:
des(l)-Ac-[D-Tyr2,Ala3,Thr5,AzaGly7,Arg(Me)9,T f
l0]MS10 Ac-D-Tyr-Ala-Asn-Thr-Phe-Aza
'Gly-Leu-Arg(Me)-T f -NH2 Compound No. 743:
des(l)-Ac-[D-Tyr2,Leu3,Thr5,AzaGly7,Arg(Me)9,T f
l0]MS10 Ac-D-Tyr-Leu-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T
f -NH2 Compound No. 744:
des(l)-Ac-[D-Tyr2,Ser3,Thr5,AzaGly7,Arg(Me)9,T f
l0]MS10
Ac-D-Tyr-Ser-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
Compound No. 745: des(l)-Ac-[D-Tyr2,L y
s3,Thr5,AzaGly7,Arg(Me)9,T f l0]MS10
Ac-D-Tyr-Lys-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T f -NH2
Compound No. 746:
des(l)-Ac-[D-Tyr2,Glu3,Thr5,AzaGly7,Arg(Me)9,T f
l0]MS10 Ac-D-Tyr-Glu-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T
f -NH2 Compound No. 747: des(l)-Ac-[D-Tyr2,
b-Ala3,Thr5,AzaGly7,Arg(Me)9,T f lO]
MSlOAc-D-Tyr-b-Ala-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-
NH 2 Compound No. 748: des(l)-Ac-[D-T y
r2,D-Trp3,Thr5,Phe(4Cl)6,AzaGly7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-D-Trp-Asn-Thr-Phe(4Cl)-AzaGly-Leu-Arg(Me)-Trp
-NH 2 Compound No. 749: des(l)-Ac-[D-T y
r2,D-Trp3,Thr5,Phe(2F)6,AzaGly7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-D-T f
-Asn-Thr-Phe(2F)-AzaGly-Leu-Arg(Me)-Trp-NH 2 Compound
No. 750: des(l)-Ac-[D-Tyr2,D-Tr
P3,Thr5,Phe(3F)6,AzaGly7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-D-Trp-Asn-Thr-Phe(3F)-AzaGly-Leu-Arg(Me)-Trp-
NH 2 Compound No. 754:
des(l)-Ac-[D-Tyr2,Lys3,Thr5,Phe(2F)6,AzaGly7,Arg(Me)9,
Trpl0]MS10
Ac-D-Tyr-Lys-Asn-Thr-Phe(2F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 Compound No. 755: des(l)-Ac-[D-T y
r2,Glu3,Thr5,Phe(2F)6,AzaGly7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Glu-Asn-Thr-Phe(2F)-AzaGly-Leu-Arg(Me)-T f
-NH2 Compound No. 756: des( 1)-Ac-[D-Tyr2,Lys3
,Thr5,Phe(3F)6, AzaGly7,Arg(Me)9,Trp 10]MS 10
Ac-D-Tyr-Lys-Asn-Thr-Phe(3F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 Compound No. 757:
des(l)-Ac-[D-Tyr2,Glu3,Thr5,Phe(3F)6,AzaGly7,Arg(Me)9,
Trpl0]MS10
Ac-D-Tyr-Glu-Asn-Thr-Phe(3F)-AzaGly-Leu-Arg(Me)-T f
-NH2 Compound No. 758:
des(l)-Ac-[D-Tyr2,Lys3,Thr5,Phe(4Cl)6,AzaGly7,Arg(Me)9
,T f l0]MS10
Ac-D-Tyr-Lys-Asn-Thr-Phe(4Cl)-AzaGly-Leu-Arg(Me)-T f
-NH2 Compound No. 759
des(l)-Ac-[D-Tyr2,Glu3,Thr5,Phe(4Cl)6,AzaGly7,Arg(Me)9
,T f l0]MS10
Ac-D-Tyr-Glu-Asn-Thr-Phe(4Cl)-AzaGly-Leu-Arg(Me)-T f
-NH2 Compound No. 760: des(l)-Ac-[D-T y
r2,Pzc(2)3,Thr5,AzaGly7,Arg(Me)9,T f l0]MS10
Ac-D-Tyr-Pzc(2)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T f
-NH2 Compound No. 763: des(
1)-Ac-[D-Tyr2,Hyp3,Thr5,Phe(2F)6, AzaGly7,Arg(Me)9,Trp
10]MS 10
Ac-D-Tyr-Hyp-Asn-Thr-Phe(2F)-AzaGly-Leu-Arg(Me)-T f
-NH2 Compound No.
764:des(l)-Ac-[D-Tyr2,Trp3,Thr5,Phe(2F)6,AzaGly7,Arg(M
e)9,Trpl0]MSl0 '
Ac-D-Tyr-Trp-Asn-Thr-Phe(2F)-AzaGly-Leu-Arg(Me)-T f
-NH2 Compound No. 765: des(l)-Ac-[D-T y
r2,Hyp3,Thr5,Phe(3F)6,AzaGly7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp- Asn-Thr-Phe(3 F)-AzaGly-Leu-
Arg(Me)-Trp-NH 2 Compound No. 766: des(
1)-Ac-[D-Tyr2,Trp3 ,Thr5,Phe(3F)6,AzaGly7,Ag(Me)9,Trp
10]MS 10 Ac-D-Tyr-Trp-Asn-Thr-Phe(3F)-AzaGly-Leu-A
tg(Me)-Trp-NH 2 Compound No. 767: des(
1)-Ac-[D-Tyr2,Hyp3,Thr5,Phe(4Cl)6,AzaGly7,
Arg(Me)9,Trp 10]MS 10
Ac-D-Tyr-Hyp-Asn-Thr-Phe(4Cl)-AzaGly-Leu-Arg(Me)-Trp-N
H 2 Compound No. 768:
des(l)-Ac-[D-Tyr2,Trp3,Thr5,Phe(4Cl)6,AzaGly7,Arg(Me)9
,Trpl0]MS10 Ac-D-Tyr-Tf
-Asn-Thr-Phe(4Cl)-AzaGly-Leu-Arg(Me)-Trp-NH 2 Compound
No. 769:
des(l)-Ac-[D-Tyr2,Gly3,Thr5,Phe(4Cl)6,AzaGly7,Arg(Me)9
,T f l0]MS10
Ac-D-Tyr-Gly-Asn-Thr-Phe(4Cl)-AzaGly-Leu-Arg(Me)-T f
-NH2 Compound No. 770: des(
1)-Ac-[D-Tyr2,Aib3,Thr5,Phe(4Cl)6, AzaGly7,
Arg(Me)9,Tf 10]MS 10
Ac-D-Tyr-Aib-Asn-Thr-Phe(4Cl)-AzaGly-Leu-Arg(Me)-T f
-NH2 Compound No. 771:
des(l)-Ac-[D-Tyr2,Orn3,Thr5,AzaGly7,Arg(Me)9,T f
lO]MS10
Ac-D-Tyr-Orn-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
Compound No. 772: des(l)-Ac-[D-Tyr2Jhr3
Jhr5,AzaGly7,Arg(Me)9,T f l0]MS10
Ac-D-Tyr-Thr-Asn-Thr-Phe-AzaG]y-Leu-Arg(Me)-T f -NH2
Compound No. 773:
des(l)-Ac-[D-Tyr2,His(3Me)3,Thr5,AzaGly7,Arg(Me)9,T f
l0]MS10
Ac-D-Tyr-His(3Me)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T f
-NH2 Compound No. 774: des(
1)-Ac-[D-Tyr2,DL-Ala(Pip)3,Thr5, AzaGly7,Arg(Me)9,Tf
10]MS 10
Ac-D-Tyr-DL-Ala(Pip)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T
f -NH2 Compound No. 775: des(l)-Ac-[D-Tyr2,Tyr(PO
3H2)3,Thr5,AzaGly7,Arg(Me)9,T f l0]MS10
Ac-D-Tyr-Tyr(PO 3H2)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T
f -NH2 Compound No. 776:
des(l)-Glycoloyl-[D-Tyr2,Hyp3,Thr5,AzaGly7,Arg(Me)9,T
f
lO]MS10Glycoloyl-D-Tyr-Hyp-Asn-Thr-Phe-AzaGly-Leu-Arg(
Me)-Trp-NH 2 Compound No. 777:
des(l-2)-Ac-[D-Tyr3,Thr5,AzaGly7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
Compound No. 780: des(l)-Ac-[D-Tyr2,Pro(4NH
2)3,Thr5,AzaGly7,Arg(Me)9,Trpl0]MS10 Ac-D-Tyr-Pro(4NH
2)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2 Compound
No. 781: des(l)-Ac-[D-Tyr2,Hyp(Bzl)3,Thr5
AzaGly7,Arg(Me)9,T f l0]MS10
Ac-D-Tyr-Hyp(Bzl)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-N
H 2 Compound No. 782. des(l)-Ac-[D-T y
r2,D-NMePhe3,Thr5,AzaGly7,Arg(Me)9,T f l0]MS10
Ac-D-Tyr-D-NMePhe-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-N
H 2 Compound No. 783:
des(l)-Ac-[D-Tyr2,Gly3,Thr5,Phe(2F)6,AzaGly7,Arg(Me)9,
Trpl0]MS10
Ac-D-Tyr-Gly-Asn-Thr-Phe(2F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 Compound No. 784: des(l)-Ac-[D-T y
r2,Aib3,Thr5,Phe(2F)6,AzaGly7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Aib-Asn-Thr-Phe(2F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 Compound No. 785: des(l)-Ac-[D-T y
r2,Gly3,Thr5,Phe(3F)6 ;AzaGly7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Gly-Asn-Thr-Phe(3F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 Compound No. 786:
des(l)-Ac-[D-Tyr2,Aib3,Thr5,Phe(3F)6,AzaGly7,Arg(Me)9,
Trpl0]MS10
Ac-D-Tyr-Aib-Asn-Thr-Phe(3F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 Compound No. 787: des(
1)-Ac-[D-Tyr2,Hyp3,Thr5,Phe(4F)6, AzaGly7,
Arg(Me)9,Trp 10]MS 10
Ac-D-Tyr-Hyp-Asn-Thr-Phe(4F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 Compound No. 788:
des(l)-Ac-[D-Tyr2,Glu3,Thr5,Phe(4F)6,AzaGly7,Arg(Me)9,
Trpl0]MS10
Ac-D-Tyr-Glu-Asn-Thr-Phe(4F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 Compound No. 789:
des(l)-Ac-[D-Tyr2,Lys3,Thr5,Phe(4F)6,AzaGly7,Arg(Me)9,
Trpl0]MS10
Ac-D-Tyr-Lys-Asn-Thr-Phe(4F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 Compound No. 790: des(l)-Ac-[D-T y
r2,Gly3,Thr5,Phe(4F)6,AzaGly7,Arg(Me)9,Trpl0]MS10Ac-D-
Tyr-Gly-Asn-Thr-Phe(4F)-AzaGly-Leu-Arg(Me)-Trp-NH 2
Compound No. 791: des(l)-Ac-[D-T y
r2,Aib3,Thr5,Phe(4F)6,AzaGly7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Aib-Asn-Thr-Phe(4F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 Compound No. 794: des(l)-Ac-[D-T y
r2,Hyp3,Thr5,D-Phe6,AzaGly7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-D-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
Compound No. 797: des(l)-Ac-[D-Tyr2
;Hyp3,Thr5,AzaGly7,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Phe-AzaGly-Leu-Arg-T f -NH2
Compound No. 800: des(l)-Ac-[D-T y
r2,Hyp3,Alb4,Thr5,AzaGly7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Alb-Thr-Phe-AzaGly-Leu-Arg(Me)-T f -NH2
Compound No. 801:
des(l-5)-4-[Bis-(2-Pyridylmethyl)aminomethyl]benzoyl-[
AzaGly7,Arg(Me)9,TrplO] MSlO
4-[Bis-(2-Pyridylmethyl)aminomethyl]benzoyl-Phe-AzaGly
-Leu-Arg(Me)-Trp-NH2 Compound No. 809:
des(l)-Ac-[D-Tyr2,Hyp3,NMeSer5,AzaGly7,Arg(Me)9,Trpl0]
MS10 Ac-D-Tyr-Hyp-Asn-NMeSer-Phe-AzaGly-Leu-Arg(Me)-T
f -NH2 Compound No. 810: des( 1)-Ac-[D-Tyr2,Hyp3,Hyp5,
AzaGly7,Arg(Me)9,T f 10]MS 10
Ac-D-Tyr-Hyp-Asn-Hyp-Phe-AzaGly-Leu-Arg(Me)-T f -NH2
Compound No. 813: des(l)-Ac-[D-T
yr2,Hyp3,Gly5,AzaGly7,Arg(Me)9,T f l0]MS10
Ac-D-Tyr-Hyp-Asn-Gly-Phe-AzaGly-Leu-Arg(Me)-T f -NH2
Compound No. 814: des( 1)-Ac-[D-Tyr2,Hyp3,
Ala5,AzaGly7, Arg(Me)9,T f 10]MS 10
Ac-D-Tyr-Hyp-Asn-Ala-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
Compound No. 815: des(l)-Ac-[D-Tyr2,Hy
P3,D-Ala5,AzaGly7,Arg(Me)9,T f l0]MS10
Ac-D-Tyr-Hyp-Asn-D-Ala-Phe-AzaGly-Leu-Arg(Me)-T f -NH2



Compound No. 816.
des(l)-Ac-[D-Tyr2,Hyp3,His4,Thr5,AzaGly7,Arg(Me)9,T f
l0]MS10 Ac-D-Tyr-Hyp-His-Thr-Phe-AzaGly-Leu-Arg(Me)-T
f -NH2 Compound No. 843:des(l)-Ac-[D-Tyr2,Hyp3
Gln4,Thr5,AzaGly7,Arg(Me)9,Trpl0]MS10 '
Ac-D-Tyr-Hyp-Gln-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
Compound No. 844: des( 1)-Ac-[D-Tyr2,Hyp3
,D-Asn4,Thr5,AzaGly7, Arg(Me)9,Trp 10]MS 10
Ac-D-Tyr-Hyp-D-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T f -NH2
Compound No. 845: des(l)-Ac-[D-T y
r2,Hyp3,Cit4Jhr5,AzaGly7,Arg(Me)9J f l0]MS10
Ac-D-Tyr-Hyp-Cit-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
Compound No. 846 des(l)-A
C-[D-Tyr2,Hyp3,D-Thr5,AzaGly7,Arg(Me)9,T f l0]MS10
Ac-D-Tyr-Hyp-Asn-D-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
Compound No. 856: des(l)-Ac-[D-Tyr2,Hy P
3,Thr5,AzaGly7,Ala(cPr)8,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Phe-AzaGly-Ala(cPr)-Arg(Me)-Trp-N
H 2 Compound No. 860:
des(l-5)-4-Ureidobenzoyl-[AzaGly7,Arg(Me)9,TrplO]MS10
4-Ureidobenzoyl-Phe-AzaGly-Leu-Arg(Me)-T f -NH2
Compound No. 861 : des( 1)-Ac-[D-Tyr2,Hyp3,
Arg4,Thr5,AzaGly7, Arg(Me)9,Trp 10]MS 10
Ac-D-Tyr-Hyp-Arg-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
Compound No. 862:
des(l)-Ac-[D-Tyr2,Hyp3,Gly4,Thr5,AzaGly7,Arg(Me)9,Trpl
0]MS10 Ac-D-Tyr-Hyp-Gly-Thr-Phe-AzaGly-Leu-Arg(Me)-Tr
r-NH2 Compound No. 863: des(l)-Ac-[D-T y
r2,Hyp3,Dap4,Thr5,AzaGly7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Dap-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
Compound No. 864. des(l)-Ac-[D-Tyr2,Hyp3
;Dab4,Thr5,AzaGly7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Dab-Thr-Phe-AzaGly-Leu-Arg(Me)-T f -NH2
Compound No. 868: des(l)-Ac-[D-Tyr2,Hyp3,Thr5,
aMePhe6,AzaGly7,Arg(Me)9, Tf l0]MS10
Ac-D-Tyr-Hyp-Asn-Thr- aMePhe-AzaGly-Leu-Arg(Me)-T f
-NH2 Compound No. 870:
des(l)-Ac-[D-Tyr2,Hyp3,Thr5,Phe(2Me)6,AzaGly7,Arg(Me)9
,T f l0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Phe(2Me)-AzaGly-Leu-Arg(Me)-T f
-NH2 Compound No. 872:des(
1)-Ac-[D-Tyr2,Hyp3,Thr5,Phe(3Me)6,AzaGly7,
Arg(Me)9,Trp 10]MS 16
Ac-D-Tyr-Hyp-Asn-Thr-Phe(3Me)-AzaGly-Leu-Arg(Me)-Trp-N
H 2 Compound No. 874:
des(l)-Ac-[D-Tyr2,Hyp3,Thr5,Phe(4Me)6,AzaGly7,Arg(Me)9
,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Phe(4Me)-AzaGly-Leu-Arg(Me)-T f
-NH2 Compound No. 877:
des(l)-Ac-[D-Tyr2,Hyp3Jhr5,threo-Ser(3Phenyl)6,AzaGly7
,Arg(Me)9,Trpl0]MSl 0
Ac-D-Tyr-Hyp-Asn-Thr-threo-Ser(3Phenyl)-AzaGly-Leu-Arg
(Me)-Trp-NH 2 Compound No. 882-
des(l)-Ac-[D-Tyr2,Hyp3,Thr5,erythro-Ser(3Phenyl)6,AzaG
ly7,Arg(Me)9,TrplO]MS 10
Ac-D-Tyr-Hyp-Asn-Thr-erythro-Ser(3Phenyl)-AzaGly-Leu-A
rg(Me)-Trp-NH 2 Compound No. 886 des( 1)-Ac-[D-Ty
r2,Hyp3,Nva4,Thr5,AzaGly7, Arg(Me)9,Trp 10]MS 10
Ac-D-Tyr-Hyp-Nva-Thr-Phe-AzaGly-Leu-Arg(Me)-T f -NH2
Compound No. 887: des(l-2)-Ac-[Hyp3,Thr5
AzaGly7,Arg(Me)9,Trpl0]MS10 Ac-Hyp-
Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2 Compound No.
888:
des(l-2)-3-(p-Hydroxyphenyl)propionyl-[Hyp3,Thr5,AzaGl
y7,Arg(Me)9,TrplO]MS 10
3-(p-Hydroxyphenyl)propionyl-Hyp-Asn-Thr-Phe-AzaGly-Le
u-Arg(Me)-Trp-NH 2 Compound No. 889:
des(l-2)-[pGlu3,Thr5,AzaGly7,Arg(Me)9,Trpl0]MS10
pGlu-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2 Compound
No. 896: des(l)-Ac-[D-Tyr2,cisHyp3
;Thr5,AzaGly7,Arg(Me)9Jrpl0]MS10
Ac-D-Tyr-cisHyp-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH
2 Compound No. 897: des(l)-Ac-[D-T y
r2,Pro(4F)3,Thr5,AzaGly7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Pro(4F)-Asn-Thr-Phe- AzaGly-Leu- Arg(Me)-Tr
r-NH2 Compound No. 899: des(l)-Ac-[Tyr2 Hyp3,Thr5
AzaGly7,Arg(Me)9,T f l0]MS10
Ac-Tyr-Hyp-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2 In
particular, the compounds represented by the following
compound numbers are preferred as the metastin
derivatives. Ac-D-Tyr-D-Trp- Asp(NHPen)-Thr-Phe-
AzaGly-Leu-Arg(Me)-Trp-NH 2 (CompoundNo. 714),
Ac-D-Tyr-D-Trp-Asp(NHcPr)-Thr-Phe-AzaGly-Leu-Arg(Me)-T
rp-NH 2 (Compound No. 715),
Ac-D-Tyr-D-Trp-Asp(NHBzl)-Thr-Phe-AzaGly-Leu-Arg(Me)-T
rp-NH 2 (Compound No. 716),
Ac-D-Tyr-D-Trp-Alb-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 717),
Ac-D-Tyr-D-Pya(4)-Alb-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-N
H 2 (Compound No. 718),
Ac-D-Tyr-Aze(2)-Asn-Thr-Phe-AzaGly-Leu- Arg(Me)-Trp-NH
2 (Compound No. 720),
Ac-D-Tyr-Pic(2)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 721),
Ac-D-Tyr-Hyp-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 723),
Ac-D-Tyr-Thz-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T f -NH2
(Compound No. 724),
Ac-D-Tyr-Gly-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T f -NH2
(Compound No. 726)
Ac-D-Tyr-Aib-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T f -NH2
(Compound No. 727),
Ac-D-Tyr-D-NMeAla-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-N
H2 (Compound No 732),
Ac-D-Tyr-D-Gln-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T f -NH2
(Compound No. 738),
Ac-D-Tyr-D-His-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T f -NH2
(Compound No 739), Ac-D-Tyr-D-T f
-Dab-Thr-Phe-AzaGly-Leu-Arg(Me)-T f -NH2 (Compound No
740), Ac-D-Tyr-Ala-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T f
-NH2 (Compound No. 742),
Ac-D-Tyr-Leu-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T f -NH2
(Compound No. 743),
Ac-D-Tyr-Ser-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T f -NH2
(Compound No. 744),
Ac-D-Tyr-Lys-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T f -NH2
(Compound No. 745),
Ac-D-Tyr-Glu-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No 746),
Ac-D-Tyr-D-Trp-Asn-Thr-Phe(4Cl)-AzaGly-Leu-Arg(Me)-T f
-NH2 (Compound No. 748), Ac-D-Tyr-D-T f
-Asn-Thr-Phe(2F)-AzaGly-Leu-Arg(Me)-T f -NH2 (Compound
No. 749), Ac-D-Tyr-D-T f
-Asn-Thr-Phe(3F)-AzaGly-Leu-Arg(Me)-T f -NH2 (Compound
No750),
Ac-D-Tyr-Lys-Asn-Thr-Phe(2F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 754),
Ac-D-Tyr-Glu-Asn-Thr-Phe(2F)-AzaGly-Leu-Arg(Me)-T f
-NH2 (Compound No. 755),
Ac-D-Tyr-Lys-Asn-Thr-Phe(3F)-A2aGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 756),
Ac-D-Tyr-Glu-Asn-Thr-Phe(3F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 757),
Ac-D-Tyr-Lys-Asn-Thr-Phe(4Cl)-AzaGly-Leu-Arg(Me)-Trp-N
H 2 (Compound No. 758),
Ac-D-Tyr-Glu-Asn-Thr-Phe(4Cl)-AzaGly-Leu-Arg(Me)-Trp-N
H 2 (Compound No. 759),
Ac-D-Tyr-Pzc(2)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 760), Ac-D-Tyr-Hyp-Asn-Thr-Phe(2F)-
AzaGly-Leu- Arg(Me)-Trp-NH 2 (Compound No. 763),
Ac-D-Tyr-Tf -Asn-Thr-Phe(2F)-AzaGly-Leu-Arg(Me)-T f
-NH2 (Compound No 764),
Ac-D-Tyr-Hyp-Asn-Thr-Phe(3F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. ' 765), Ac-D-Tyr-Tf
-Asn-Thr-Phe(3F)-AzaGly-Leu-Arg(Me)-Trp-NH 2 (Compound
No. 766),
Ac-D-Tyr-Hyp-Asn-Thr-Phe(4Cl)-AzaGly-Leu-Arg(Me)-T f
-NH2 (Compound No. 767), Ac-D-Tyr-Tf
-Asn-Thr-Phe(4Cl)-AzaGly-Leu-Arg(Me)-T f -NH2
(Compound No. 768),
Ac-D-Tyr-Gly-Asn-Thr-Phe(4Cl)-AzaGly-Leu-Arg(Me)-T f
-NH2 (Compound No. 769),
Ac-D-Tyr-Aib-Asn-Thr-Phe(4Cl)-AzaGly-Leu-Arg(Me)-T f
-NH2 (Compound No. 770), Ac-D-Tyr-Orn-Asn-Thr-Phe-
AzaGly-Leu- Arg(Me)-Trp-NH 2 (Compound No 771),
Ac-D-Tyr-Thr-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T f -NH2
(Compound No. 772),
Ac-D-Tyr-His(3Me)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T f
-NH2 (Compound No.
773),Ac-D-Tyr-Tyr(PO3H2)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me
)-Trp-NH2 (Compound No. 775), Glycoloyl-D-Tyr-Hyp-
Asn-Thr-Phe- AzaGly-Leu- Arg(Me)-Trp-NH 2 (Compound
No. 776), Ac-D-Tyr-Pro(4NH
2)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2 (Compound
No. 780),
Ac-D-Tyr-Hyp(Bzl)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-N
H 2 (Compound No 781),
Ac-D-Tyr-D-NMePhe-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-N
H 2 (Compound No. 782),
Ac-D-Tyr-Gly-Asn-Thr-Phe(2F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 783),
Ac-D-Tyr-Aib-Asn-Thr-Phe(2F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 784),
Ac-D-Tyr-Gly-Asn-Thr-Phe(3F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 785),
Ac-D-Tyr-Aib-Asn-Thr-Phe(3F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 786), Ac-D-Tyr-Hyp-Asn-Thr-Phe(4F)-
AzaGly-Leu- Arg(Me)-Trp-NH 2 (Compound No. 787),
Ac-D-Tyr-Glu-Asn-Thr-Phe(4F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 788),
Ac-D-Tyr-Lys-Asn-Thr-Phe(4F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 789), Ac-D-Tyr-Gly-Asn-Thr-Phe(4F)-
AzaGly-Leu- Arg(Me)-Trp-NH 2 (Compound No. 790),
Ac-D-Tyr-Aib-Asn-Thr-Phe(4F)-AzaGly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 791),
Ac-D-Tyr-Hyp-Asn-Thr-D-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 794),
Ac-D-Tyr-Hyp-Asn-Thr-Phe-AzaGly-Leu-Arg-Trp-NH 2
(Compound No. 797),
Ac-D-Tyr-Hyp-Alb-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 800),
4-[Bis-(2-Pytidylmethyl)aminomethyl]benzoyl-Phe-AzaGly
-Leu-Arg(Me)-Trp-NH 2 (Compound No. 801),
Ac-D-Tyr-Hyp-Asn-NMeSer-Phe- AzaGly-Leu-
Arg(Me)-Trp-NH 2 (Compound No.809),
Ac-D-Tyr-Hyp-Asn-Hyp-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 810),
Ac-D-Tyr-Hyp-Asn-Gly-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 813),
Ac-D-Tyr-Hyp-Asn-Ala-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 814),
Ac-D-Tyr-Hyp-Asn-D-Ala-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 815),
Ac-D-Tyr-Hyp-His-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 816),
Ac-D-Tyr-Hyp-Gln-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 843),
Ac-D-Tyr-Hyp-D-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-T f -NH2
(Compound No. 844),
Ac-D-Tyr-Hyp-Cit-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 845),
Ac-D-Tyr-Hyp-Asn-D-Thr-Phe-AzaGly-Leu-Arg(Me)-T f -NH2
(Compound No. 846), Compound No. 856:
des(l)-Ac-[D-Tyr2,Hy
P3,Thr5,AzaGly7,Ala(cPr)8,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Phe-AzaGly-Ala(cPr)-Arg(Me)-Trp-N
H 2 Compound No. 860:
des(l-5)-4-Ureidobenzoyl-[AzaGly7,Arg(Me)9,TrplO]MS10
4-Ureidobenzoyl-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
Compound No. 861: des(l)-Ac-[D-T y
r2,Hyp3,Arg4,Thr5,AzaGly7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Arg-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
Compound No. 862: des(l)-Ac-[D-T y
r2,Hyp3,Gly4,Thr5,AzaGly7,Arg(Me)9,Trpl0]MS10 Ac-D-Tyr
THyp-Gly-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2 Compound
No. 863: des( 1)-Ac-[D-Tyr2,Hyp3 ,Dap4,Thr5, AzaGly7,
Arg(Me)9,Trp 10]MS 10
Ac-D-Tyr-Hyp-Dap-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2
Compound No. 864: des( 1)-Ac-[D-Tyr2,Hyp3 ,Dab4,Thr5,
AzaGly7, Arg(Me)9,Trp 10]MS 10
Ac-D-Tyr-Hyp-Dab-Thr-Phe- AzaGly-Leu- Arg(Me)-Trp-NH 2
Compound No. 868: des(l)-Ac-[D-Tyr2,Hyp3,Thr5,
aMePhe6,AzaGly7,Arg(Me)9, Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr- aMePhe-AzaGly-Leu-Arg(Me)-T f
-NH2 Compound No. 870:
des(l)-Ac-[D-Tyr2,Hyp3,Thr5,Phe(2Me)6,AzaGly7,Arg(Me)9
,T f
l0]MS10Ac-D-Tyr-Hyp-Asn-Thr-Phe(2Me)-AzaGly-Leu-Arg(Me
)-Trp-NH 2 Compound No. 872: des(
1)-Ac-[D-Tyr2,Hyp3,Thr5,Phe(3Me)6,
AzaGly7,Arg(Me)9,Trp 10]MS 10
Ac-D-Tyr-Hyp-Asn-Thr-Phe(3Me)-AzaGly-Leu-Arg(Me)-Trp-N
H 2 Compound No. 874:
des(l)-Ac-[D-Tyr2,Hyp3,Thr5,Phe(4Me)6,AzaGly7,Arg(Me)9
,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Phe(4Me)-AzaGly-Leu-Arg(Me)-Trp-N
H 2 Compound No. 877: des(l)-Ac-[D-T y
r2,Hyp3,Thr5,threo-Ser(3Phenyl)6,AzaGly7,Arg(Me)9,Trpl
0]MSl 0
Ac-D-Tyr-Hyp-Asn-Thr-threo-Ser(3Phenyl)-AzaGly-Leu-Arg
(Me)-Trp-NH 2 Compound No. 882:
des(l)-Ac-[D-Tyr2,Hyp3,Thr5,erythro-Ser(3Phenyl)6,AzaG
ly7,Arg(Me)9,TrplO]MS 10
Ac-D-Tyr-Hyp-Asn-Thr-erythro-Ser(3Phenyl)-AzaGly-Leu-A
rg(Me)-Trp-NH 2 Compound No 886: des(l
)-Ac-[D-Tyr2,Hyp3,Nva4,Thr5, AzaGly7, Arg(Me)9,Trp
10]MS 10 Ac-D-Tyr-Hyp-Nva-Thr-Phe-AzaGly-Leu-Arg(Me)-T
f -NH2 Compound No. 888:
des(l-2)-3-(p-Hydroxyphenyl)propionyl-[Hyp3,Thr5,AzaGl
y7,Arg(Me)9,T f l0]MS 10
3-(p-Hydroxyphenyl)propionyl-Hyp-Asn-Thr-Phe-AzaGly-Le
u-Arg(Me)-Trp-NH 2 Compound No. 896: des(l)-A
C-[D-Tyr2,cisHyp3,Thr5,AzaGly7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-cisHyp-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH
2 Compound No. 897: des( 1)-Ac-[D-Tyr2,Pro(4F)3
,Thr5,AzaGly7,Arg(Me)9,Trp 10]MS 10
Ac-D-Tyr-Pro(4F)-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH
2 or Compound No. 899: des(l)-Ac-[T
yr2,Hyp3,Thr5,AzaGly7,Arg(Me)9,Trpl0]MS10
Ac-Tyr-Hyp-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH 2.
The metastin derivatives of the present invention or
their salts or prodrugs have excellent blood
stability, solubility, etc., in addition to the
excellent effects of suppressing cancer metastasis and
cancer growth, and are useful as agents forpreventing
or treating cancers (for example, lung cancer, gastric
cancer, liver cancer, pancreatic cancer, colorectal
cancer, rectal cancer, colonic cancer, prostate
cancer, ovarian cancer, cervical cancer, breast
cancer, etc.). The metastin derivatives of the present
invention or their salts or prodrugs have the effect
of controlling pancreatic function and are useful as
agents for preventing or treating pancreatic diseases
(e g , acute or chronic pancreatitis, pancreatic
cancer, etc.). The metastin derivatives of the present
invention or their salts or prodrugs have the effect
of controlling placental function and are useful as
agents for preventing or treating choriocarcinoma,
hydatid mole, invasive mole, miscarriage, fetal
hypoplasia, abnormal glucose metabolism, abnormal
lipid metabolism or induction of delivery. Also, the
metastin derivatives of the present invention or their
salts or prodrugs have the effects of increasing sugar
level, promoting pancreatic glucagon secretion and
promoting urine formation, and are useful as agents
for preventing or treating obesity, hyperlipemia, type
II diabetes mellitus, hypoglycemia, hypertension,
diabetic neuropathy, diabetic nephropathy, diabetic
retinopathy, edema, urinary disturbances, insulin
resistance, unstable diabetes mellitus, fatty atrophy,
insulin allergy, insulinoma, arteriosclerosis,
thrombotic disorders or lipotoxicity. In addition, the
metastin derivatives of the present invention or their
salts or prodrugs have excellent activities of
promoting gonadotropic hormone secretion, promoting
sex hormone secretion, inducing ovulation or
stimulating ovulation, and are useful as low toxic and
stable agents, e.g., agents for improving gonadal
function, 



agents for preventing or treating hormone-dependent
cancer (e.g., prostate cancer, breast cancer, etc.),
infertility, endometriosis, early puberty, myoma of
the uterus, etc., agents for inducing or stimulating
ovulation, gonadotropic hormone secretagogue agents,
contraceptives, sex hormone secretagogue agents, or
the like. Furthermore, the metastin derivatives of the
present invention or their salts or prodrugs are
useful as agents for preventing or treating
Alzheimer's disease, Autism, moderate cognitive
impairment, etc The metastin derivatives of the
present invention or their salts or prodrugs are
useful as agents for suppressing gonadotropic hormone
secretion or sex hormone secretion; down-regulating
agents for gonadotropic hormone or sex hormone;
down-regulating agents for human OT7T175 (metastin
receptor) protein consisting of the amino acid
sequence represented by SEQ ID NO: 9; agents for
preventing or treating hormone-dependent cancers
(e.g., prostate cancer, breast cancer, etc.;
particularly, hormone-sensitive prostate cancer,
hormone-sensitive prostate cancer,etc.); agents for
preventing or treating endometriosis; agents for
inhibiting ovarian follicular maturation; menstrual
cycle-suspending agents; agents for treating myoma of
the uterus; agents for treating early puberty;
contraceptives, etc. In addition, the metastin
derivatives of the present invention or their salts or
prodrugs are useful as agents for potentiating
immunity (eg., prophylactic agents for infection after
bone-marrow transplant, agents for potentiating
immunity intended for cancer,etc);
immunostimulator(eg., regeneration of the thymus,
regrowth of the thymus, enhancement of T cell
development,etc) , agents for preventing or treating
bulbospinal muscular atrophy; agents for protecting
ovary; agents for preventing or treating benign
prostate hypertrophy (BPH); agents for preventing or
treating gender identity disorder; or agents for in
vitro fertilization (IVF). In addition, they are also
useful as agents for preventing or treating
infertility, hypogonadism, oligospermia, azoospermia,
aspermia, asthenospermia, or necrospermia. Further,
they are useful for hormone-dependent diseases (e.g.,
sex hormone dependent cancer such as prostate cancer,
uterine cancer, breast cancer, hypohysial tumor,
etc.), prostate gland enlargement, endometriosis,
uterine fibroid, early puberty, dysmenorrhea,
amenorrhea, menstrual syndrome, multilocular ovary
syndrome, postoperative relapse of the above-mentioned
cancers, metastasis of the above-mentioned cancers,
hypopituitarism, dwarfism (the case where the
secretion of growth hormone was compromised with
hyposecretion of pituitary hormone, etc.), menopausal
disorder, indefinite complaint, sex hormone dependent
disorders such as calcium phosphor bone metabolic
disorders. It is also applicable for contraception (or
infertility when rebound effects after cessation of
the drug are utilized), etc. Furthermore, metastin per
se or DNA encoding metastin, etc. are also useful as
agents for suppressing gonadotropic hormone secretion
or sex hormone secretion; down-regulating agents for
gonadotropic hormone or sex hormone; down-regulating
agents for human OT7T175 (metastin receptor) protein
consisting of the amino acid sequence represented by
SEQ ID NO: 9; agents for preventing or treating
hormone-dependent cancers (e.g., prostate cancer,
breast cancer, etc.; particularly, hormone-sensitive
prostate cancer, hormone-sensitive breast cancer,
etc.); agents for preventing or treating
endometriosis; agents for inhibiting ovarian
follicular maturation; menstrual cycle-suspending
agents; agents for treating myoma of the uterus;
agents for treating early puberty; contraceptives,
etc. The metastin derivatives of the present invention
can be prepared bypublicly known methods for peptide
synthesis. As the methods for peptide synthesis, for
example, either solid phase synthesis or liquid phase
synthesis may be used. That is, the partial peptide or
amino acids that can constitute the peptide of the
present invention are repeatedly condensed with the
remaining part to give the product having a desired
sequence. Where the product has protecting groups,
these protecting groups are removed to give the
desired peptide. Publicly known methods for
condensation and removal of the protecting groups are
described in (1) to (5) below. (1) M Bodanszky & M A.
Ondetti: Peptide Synthesis, Interscience Publishers,
New York (1966) (2) Schroeder & Luebke: The Peptide,
Academic Press, New York (1965) (3) Nobuo Izumiya, et
al.: Peptide Gosei-no-Kiso to Jikken (Basics and
experiments of peptide synthesis), published by
Maruzen Co (1975) (4) Haruaki Yajima & Shunpei
Sakakibara: Seikagaku Jikken Koza (Biochemical
Experiment) 1, Tanpaknshitsu no Kagaku (Chemistry of
Proteins) IV, 205 (1977) (5) Haruaki Yajima, ed : Zoku
Iyakuhin no Kaihatsu (A sequel to Development of
Pharmaceuticals), Vol. 14, Peptide Synthesis,
published by Hirokawa Shoten After completion of the
reaction, the product may be purified and isolated by
a combination of conventional purification methods
such as solvent extraction, distillation, column
chromatography, liquid chromatography and
recrystallization to give the peptide of the present
invention. When the peptide obtained by the above
methods is in a free form, the peptide can be
converted into an appropriate salt by a publicly known
method; conversely when the peptide is obtained in a
salt form, it can be converted into its free form by
publicly known methods. For condensation of the
protected amino acids or peptides, a variety of
activation reagents for peptide synthesis may be used,
but trisphosphonium salts, tetramethyluronium salts,
carbodiimides, etc are particularly preferred.
Examples of trisphosphonium salts include
benzotriazol-l-yloxytris(pyrrolidino)phosphonium
hexafluorophosphate (PyBOP), bromotris(pyrrolidino)
phosphonium hexafluorophosphate (PyBroP) and
7-azabenzotriazol- 1-yloxytris(pyrrolidino)phosphonium
hexafluorophosphate (PyAOP), examples of
tetramethyluronium salts include 2-( 1H-benzotriazol-
1-yl)- 1,1,3,3-hexafluorophosphate (HBTU),
2-(7-azabenzotriazol- 1-yl)- 1,1,3,3
-hexafluorophosphate (HATU),
2-(lH-benzotriazol-l-yl)-l,l,3,3-tetramethyluronium
tetraflluoroborate
(TBTU),2-(5-norbornene-2,3-dicarboxyimido)-l,l,3,3-tet
ramethyluronium tetraflu roborate (TNTU) and
O-(N-succimidyl)-l,l,3,3-tetramethyluronium
tetrafluoroborate (TSTU); examples of carbodiimides
include DCC, N,N'-diisopropylcarbodiimide (DEPCDI) and
N-ethyl-N'-(3-dimethylaminopropyl) carbodiimide
hydrochloride (EDCI.HCl); etc. For condensation using
these reagents, the addition of racemization
inhibitors (e.g., HONB, HOBt, HOAt, HOOBt, etc.) is
preferred. Solvents used in condensation may be
appropriately chosen from solvents that are known to
be usable for condensation. For example, acid amides
such as anhydrous or hydrous N,N-dimethylformamide,
N,N-dimethylacetamide, N-methylpyrrolidone, etc.,
halogenated hydrocarbons such as methylene chloride,
chloroform, etc., alcohols such as trifluoroethanol,
phenol, etc., sulfoxides such as dimethyl sulfoxide,
etc., tertiary amines such as pyridine, etc., ethers
such as dioxane, tetrahydrofuran, etc., nitriles such
as acetonitrile, propionitrile, etc., esters such as
methyl acetate, ethyl acetate, etc., or suitable
mixtures thereof, etc. are used. The reaction
temperature is appropriately chosen from the range
known to be applicable to peptide binding reactions
and is normally suitably chosen from the range of
about -20C to 5O0C. The activated amino acid
derivatives are used generally in 1.5 to 6 times
excess. In the case of solid phase synthesis, the
condensation is examined using the ninhydrin reaction;
when the condensation is insufficient, the
condensation can be completed by repeating the
condensation reaction without removal of the
protecting groups. When the condensation is yet
insufficient even after repeating the reaction, the
unreacted amino acids are acylated with acetic
anhydride or acetylimidazole to cancel any adverse
effect on the subsequent reaction. Examples of the
protecting groups used to protect amino groups in the
starting amino acids include Z, Boc,
tert-pentyloxycarbonyl, isobornyloxycarbonyl,
4-methoxybenzyloxycarbonyl, Cl-Z, Br-Z,
adamantyloxycarbonyl, trifluoroacetyl, phthaloyl,
formyl, 2-nitrophenylsulphenyl,
diphenylphosphinothioyl, Fmoc, trityl, etc. Examples
of protecting groups for a carboxyl group include, in
addition to the C1- alkyl group, C3.8 cycloalkyl group
and C7- aralkyl group for R described above, allyl,
2-adamantyl, 4-nitrobenzyl, 4-methoxybenzyl,
4-chlorobenzyl, phenacyl group,
benzyloxycarbonylhydrazide,
tert-butoxycarbonylhydrazide, tritylhydrazide, etc.
The hydroxyl group of serine and threonine can be
protected, for example, by esterification or
etherification. Examples of groups suitable for this
esterification include a group derived from organic
acid such as a lower (C2-4) alkanoyl group such as
acetyl group, an aroyl group such as benzoyl group,
etc. Examples of a groupsuitable for the
etherification include benzyl group, tetrahydropyranyl
group, tert-butyl group, trytyl group (Trt), etc.
Examples of groups for protecting the phenolic
hydroxyl group of tyrosine include BzI,
2,6-dichlorobenzyl (Cl2-BzI), 2-nitrobenzyl, Br-Z,
tert-butyl, etc. Examples of groups used to protect
the imidazole moiety of histidine include Tos,
4-methoxy-2,3,6-trimethylbenzenesulfonyl (Mtr), DNP,
Bom, Bum, Boc, Trt, Fmoc, etc. Examples of protecting
groups for the guanidino group in arginine include
Tos, Z, 4-methoxy-2,3,6-trimethylbenzenesulfonyl
(Mtr), p-methoxybenzenesulfonyl (MBS),
2,2,5,7,8-pentamethylchroman-6-sulfonyl (Pmc),
mesitylene-2-sulfonyl (Mts),
2,2,4,6,7-pentamethyldihydrobenzofuran-5-sulfonyl
(Pbf), Boc, Z, NO2, etc. Examples of protecting groups
for side chain amino group of lysine include Z, Cl-Z,
trifluoroacetyl, Boc, Fmoc, Trt, Mtr,
4,4-dimethyl-2,6-dioxocyclohexylideneyl (Dde), etc
Examples of protecting groups for the indolyl of
tryptophan include formyl (For), Z, Boc, Mts, Mtr,
etc. A protecting group for asparagine and glutamine
include Trt, xanthyl (Xan), 4,4'-dimethoxybenzhydryl
(Mbh), 2,4,6-trimethoxybenzyl (Tmob), etc. Examples of
the activated carboxyl groups in the starting material
include the corresponding acid anhydrides, azides,
activated esters [esters with alcohols (e g ,
pentachlorophenol, 2,4,5-trichlorophenol,
2,4-dinitrophenol, cyanomethyl alcohol, p-nitrophenol,
HONB, N-hydroxysuccimide, 1-hydroxybenzotriazole
(HOBt) or l-hydroxy-7-azabenzotriazole (HOAt)], etc.
As the amino acids in which the amino groups in the
starting material are activated, the corresponding
phosphorous amides are employed. To eliminate (split
off) the protecting groups, there are used catalytic
reduction under hydrogen gas flow in the presence of a
catalyst such as Pd-black or Pd-carbon; an acid
treatment with anhydrous hydrogen fluoride,
methanesulfonic acid, trifluoromethanesulfonic acid,
trifluoroacetic acid, trimethylsilane bromide (TMSBr),
trimethylsilyl trifluoromethanesulfonate,
tetrafluoroboric acid, tris(trifluoro)boron, boron
tribromide or a mixed solution thereof, a base
treatment with diisopropylethylamine, triethylamine,
piperidine, piperazine, etc., and reduction with
sodium in liquid ammonia. The elimination of
protecting groups by the acid treatment described
above is carried out generally at a temperature of
approximately -20C to 40C. In the acid treatment, it
is efficient to add a cation scavenger suchas anisole,
phenol, thioanisole, m-cresol, p-cresol, etc ,
dimethylsulfide, 1,4-butanedithiol, 1,2-ethanedithiol,
etc. Furthermore, 2,4-dinitrophenyl group used as the
protecting group for the imidazole of histidine is
removed by a treatment with thiophenol Formyl group
used as the protecting group of the indole of
tryptophan is removed by the aforesaid acid treatment
in the presence of 1,2-ethanedithiol,
1,4-butanedithiol, etc. as well as by a treatment with
an alkali such as a dilute sodium hydroxide solution,
dilute ammonia, etc. Protection of functional groups
that should not be involved in the reaction of the
starting materials, protecting groups, removal of the
protecting groups and activation of functional groups
involved in the reaction may be appropriately chosen
from publicly known groups and publicly known means.
Methods for obtaining the amide of the peptide
include, for example, solid phase synthesis using
resins for the formation of peptide amide In another
method for obtaining the amides of the peptide, for
example, the a-carboxyl group of the carboxy terminal
amino acid is first protected by amidation; the
peptide chain is then extended from the amino group
side to a desired length. Thereafter, a peptide in
which only the protecting group of the N-terminal
a-amino group in the peptide chain has been removed
from the peptide and a peptide (or an amino acid) in
which only the protecting group of the C-terminal
carboxyl group has been eliminated are prepared The
two peptides are condensed in a mixture of the
solvents described above. The details of the
condensation reaction are the same as described above
After the protected peptide obtained by the
condensation is purified, all the protecting groups
are removed by the method described above to give the
desired crude peptide. This crude peptide is purified
by various known purification means. Lyophilization of
the major fraction gives the amide of the desired
peptide. When the metastin derivative of the present
invention is present in the form of a configurational
isomer, a diastereomer, a conformer, or the like, each
can be isolated by the separating and purifying means
described above, if desired. In addition, when the
compound of the present invention is racemic, it can
be separated into an S isomer and an R isomer by the
conventional optical resolving means. When steric
isomers exist for the metastin derivative of the
present invention, the present invention includes both
of these isomers alone and the isomers present as a
mixture thereof. In addition, the metastin derivative
of the present invention may also be hydrated or
non-hydrated.The metastin derivative of the present
invention may also be labeled with an isotope (e.g., 3
, 14C, 35S), etc. Throughout the specification, the
peptides are represented in accordance with the
conventional way of describing peptides, that is, the
N-terminus (amino terminus) at the left hand and the
C-terminus (carboxyl terminus) at the right hand. In
the peptides, the C-terminus is usually in the form of
an amide (-CONH ), a carboxyl group (-C00H), a
carboxylate (-COO ), an alkylamide (-C0NHR) or an
ester (-C00R) and the amide (-CONH2) is particularly
preferred Examples of R in the ester or alkylamide
include a C1- alkyl group such as methyl, ethyl,
n-propyl, isopropyl, n-butyl, etc.; a C - cycloalkyl
group such as cyclopentyl, cyclohexyl, etc.; a C -I2
aryl group such as phenyl, a-naphthyl, etc ; a
C7.Haralkyl group such as a phenyl-Ci -2-alkyl group,
e.g., benzyl, phenethyl, etc., or an a-naphthyl-Ci-
2-alkyl group such as a-naphthylmethyl, etc.;
pivaloyloxymethyl group, which are widely used as an
ester for oral use, and the like. Examples of a salt
of the metastin derivative of the present invention
include a metal salt, an ammonium salt, a salt with an
organic base, a salt with inorganic acid, a salt with
organic acid, a salt with basic or acidic amino acid,
and the like Preferred examples of the metal salt
include alkali metal salts such as sodium salts,
potassium salts, etc ; alkaline earth metal salts such
as calcium salts, magnesium salts, barium salts, etc.;
aluminum salts; and the like. Preferred examples of
the salts with organic bases include salts with
trimethylamine, triethylamine, pyridine, picoline,
2,6-lutidine, ethanolamine, diethanolamine,
triethanolamine, cyclohexylamine, dicyclohexylamine,
N,N'-dibenzylethylenediamine, etc. Preferred examples
of the salts with inorganic acids include salts with
hydrochloric acid, hydrobromic acid, nitric acid,
sulfuric acid, phosphoric acid, etc. Preferred
examples of salts with organic acids include salts
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,
p-toluenesulfonic acid, etc. Preferred examples of
salts with basic amino acids include salts with
arginine, lysine, ornithine, etc , and preferred
examples of salts with acidic amino acids include
salts with aspartic acid, glutamic acid, etc. Among
them, pharmaceutically acceptable salts are
preferable. For example, when the compound has an
acidic functional group, inorganic salts such as
alkali metal salts (e.g., sodium salt, potassium salt,
etc ), alkaline earth metal salts (e.g., calcium salt,
magnesium salt, barium salt, etc.), ammonium salts,
etc. arepreferable. When the compound has a basic
functional group, salts with inorganic acids with
hydrochloric acid, hydrobromic acid, nitric acid,
sulfuric acid, phosphoric acid, etc., and salts with
organic acids such as acetic acid, phthalic acid,
fumaric acid, oxalic acid, tartaric acid, maleic acid,
citric acid, succinic acid, methanesulfonic acid,
p-toluenesulfonic acid, etc. are preferable. The
prodrug of the metastin derivative or a salt thereof
(hereinafter sometimes simply referred to as the
metastin derivative of the present invention) refers
to such a metastin derivative that is converted into
the metastin derivative of the present invention under
physiological conditions or with a reaction due to an
enzyme, a gastric acid, etc., in the living body. In
other words, the prodrug of the present invention is
the metastin derivative that undergoes enzymatic
oxidation, reduction, hydrolysis, etc. to be converted
into the metastin derivative of the present invention,
or the metastin derivative that undergoes hydrolysis,
etc. by gastric acid, etc to be converted into the
metastin derivative of the present invention. Examples
of the prodrug of the metastin derivative of the
present invention include a metastin derivative
wherein an amino group of the metastin derivative of
the present invention is substituted with an acyl, an
alkyl, phosphoric acid, etc. (e.g., metastin
derivatives wherein an amino group of the metastin
derivative of the present invention is substituted
with eicosanoyl, alanyl, pentylaminocarbonyl
(5-methyl-2-oxo- 1,3-dioxolen-4-yl)methoxycarbonyl,
tetrahydrofUranyl, pyrrolidylmethyl,
pivaloyloxymethyl, tert-butyl, etc); metastin
derivatives wherein a hydroxy group of the metastin
derivative of the present invention is substituted
with an acyl, an alkyl, phosphoric acid, boric acid,
etc. (e.g., metastin derivatives wherein an hydroxy
group of the metastin derivative of the present
invention is substituted with acetyl, palmitoyl,
propanoyl, pivaloyl, succinyl, fumaryl, alanyl,
dimethylaminomethylcarbonyl, etc.); and metastin
derivatives wherein a carboxy group of the metastin
derivative of the present invention is substituted
with ester, amide, etc. (e.g., metastin derivatives
wherein the carboxy group of the metastin derivative
of the present invention is converted into the ethyl
ester, phenyl ester, carboxymethyl ester,
dimethylaminomethyl ester, pivaloyloxymethyl ester,
ethoxycarbonyloxyethyl ester, phthalidyl ester,
(5-methyl-2-oxo-l,3-dioxolen-4-yl)methyl ester,
cyclohexyloxycarbonylethyl ester, methylamide, etc);
and the like. These metastin derivatives can be
produced from the metastin derivatives of the present
invention by per se known methods. The prodrugs of the
metastins derivative of the present invention may
bethose that are converted into the metastin
derivatives of the present invention under the
physiological conditions as described in
"Pharmaceutical Research and Development", Vol. 7
(Drug Design), pages 163-198, published 1990 by
Hirokawa Publishing Co. The metastin derivatives of
the present invention or their salts or prodrugs
(hereinafter sometimes simply referred to as the
compound of the present invention) possess the cancer
metastasis suppressing activity or the cancer growth
suppressing activity. Thus, the metastin derivatives
are useful for medicaments such as agents for
preventing or treating all cancers (e.g., lung cancer,
gastric cancer, liver cancer, pancreas cancer,
colorectal cancer, rectal cancer, colonic cancer,
prostate cancer, ovarian cancer, cervical cancer,
breast cancer, etc.), and the like. 



The compound of the present invention also possesses
the effect of controlling pancreatic function and is
thus useful as a medicament such as an agent for
preventing or treating various pancreatic diseases
(e.g., acute or chronic pancreatitis, pancreatic
cancer, etc.). Furthermore, the compound of the
present invention possesses the effect of controlling
placental function and is thus useful as a medicament
such as an agent for preventing or treating
choriocarcinoma, hydatid mole, invasive mole,
miscarriage, fetal hypoplasia, abnormal glucose
metabolism, abnormal lipid metabolism or induction of
delivery, etc. Moreover, the compound of the present
invention possesses the effects of increasing sugar
level, promoting pancreatic glucagon secretion and
promoting urine formation and is thus useful as a
medicament such as hyperglycemic agents, pancreatic
glucagon secretagogue agents or agents for promoting
urine formation, which are useful for agents for
preventing or treating obesity, hyperlipemia, type II
diabetes mellitus, hypoglycemia, hypertension,
diabetic neuropathy, diabetic nephropathy, diabetic
retinopathy, edema, urinary disturbances, insulin
resistance, unstable diabetes mellitus, fatty atrophy,
insulin allergy, insulinoma, arteriosclerosis,
thrombotic disorders or lipotoxicity; and the like. In
addition, the compound of the present invention also
possesses the effects of promoting gonadotropic
hormone (e.g., FSH, LH, etc.) secretion, promoting sex
hormone [e.g., androgens (e.g., testosterone,
androstenedione, etc.), estrogens (e.g., estradiol,
estrone, etc.), progesterones, etc.] secretion,
improving gonadal function and inducing or stimulating
ovulation, as well as a sexual maturation effect,
etc., and hence, can be used as an agent for improving
gonadal function, an agent for inducingor stimulating
ovulation, a gonadotropic hormone secretagogue agent
or a sex hormone secretagogue agent, or an agent for
preventing or treating hormone-dependent cancers
[e.g., prostate cancer, breast cancer, etc.],
infertility [e.g., irregular menstruation,
dysmenorrhea, amenorrhea, weight loss-induced
amenorrhea, secondary amenorrhea, anovulation,
hypoovarianism, hypogonadism, spermatogenetic failure,
hypogonadism (e.g., impotence, etc.), genital atrophy,
testicular atrophy, testicular function disorder,
azoospermia, hypoandrogenemia, etc.], endometriosis,
early puberty, myoma of the uterus, etc. Furthermore,
the prodrug of the metastin derivative of the present
invention or its salt is useful as an agent for
preventing or treating Alzheimer's disease, Autism,
moderate cognitive impairment, etc. Moreover, the
compound of the present invention has excellent blood
stability, solubility and solution stability, as
compared to native metastin such as metastin 54 (1-54)
or metastin 10 (45-54). The metastin derivative of the
present invention or its salt or prodrug, metastin per
se, or DNA encoding metastin, etc. is useful as an
agent for suppressing gonadotropic hormone (e.g., FSH,
LH) secretion or sex hormone [e.g., androgen (e.g.,
testosterone, androstenedione), estrogen (e.g.,
estradiol, estrone), progesterone] secretion; a
down-regulating agent for gonadotropic hormone or sex
hormone;in particular, it is useful for suppressing
gonadotropic hormone secretion or sex hormone
secretion via down-regulation of gonadotropic hormone
or sex hormone (wherein, the down-regulation of
gonadotropic hormone or sex hormone may be pulse loss
of LHRH or depletion of LHRH) or down-regulation of
human OT7T175 (metastin receptor) protein consisting
of the amino acid sequence represented by SEQ ID NO:
9; particularly useful as an agent for preventing or
treating hormone-dependent cancers (e.g., prostate
cancer, breast cancer, etc.; especially a prostate
cancer, hormone-sensitive prostate cancer, etc.); an
agent for preventing or treating endometriosis; an
agent for inhibiting ovarian follicular maturation; a
menstrual cycle-suspending agent; an agent for
treating myoma of the uterus; an agent for treating
early puberty; or as a contraceptive, etc. Where the
metastin derivative of the present invention or its
salt or prodrug, metastin per se, or DNA encoding
metastin, etc. has normal agonist activity, an
effective dose of the metastin derivative sufficient
to suppress the secretion of gonadotropic hormone or
sex hormone is administered at the site or tissue
where the therapeutic effects are to be exerted, so
that the metastin derivative is present in a dose more
than required (i.e.,the metastin derivative is
administered in an excess over the normal effective
dose, at which the metastin derivative exerts the
effects of suppressing cancer metastasis, suppressing
cancer growth, etc.; or the effect of promoting
gonadotropic hormone secretion, the effect of
promoting sex hormone secretion, etc.) to exhibit the
effects of suppressing gonadotropic hormone secretion
or sex hormone secretion. Specific examples include
sustained or continuous administration of the normal
effective dose (including an administration technique
to gradually release the pharmaceutical ingredients by
bolus administration); and the like. Further when the
metastin derivative of the present invention or its
salt or the prodrug thereof, etc. has a sufficient
agonist activity more than required (a super-agonist
activity), it becomes possible to sustain the
activities more than exhibited by the necessary dose
at the site or tissue where the therapeutic effect are
to be exhibited. It is therefore sufficient even by
normal effective dose administration to suppress the
secretion of gonadotropic hormone or sex hormone,
whereby the effect of suppressing gonadotropic hormone
secretion or sex hormone secretion is exhibited. In
other words, an effective dose of the metastin
derivative of the present invention or its salt or
prodrug, metastin per se, or DNA encoding metastin,
etc. sufficient to suppress the secretion of
gonadotropic hormone or sex hormone is administered so
that the metastin derivative is present in a dose more
than required at the site or tissue where the
therapeutic effects are to be exerted, or its
activities can be sustained more than required, which
enables to exhibit the effects of suppressing
gonadotropic hormone secretion or sex hormone
secretion The pharmaceutical comprising the compound
of the present invention is low toxic. Therefore, the
compound of the present invention can be safely
administered either directly as it is or as a mixture
with pharmacologically acceptable carriers, orally or
parenterally (e g., topically, rectally,
intravenously, etc.), in the form of pharmaceutical
preparations such as tablets (including dragees and
film-coated tablets), powdery dosage forms, granules,
capsules (including soft capsules), liquid dosage
forms, injections, suppositories, sustained release
dosage forms, etc., in accordance with publicly known
means generally used in process for producing
pharmaceutical preparations. The compound of the
present invention is contained in the pharmaceutical
preparation of the present invention in about 0 0 1 to
about 100 wt%, based on the total weight of the
preparation. A dose of the compound of the present
invention may vary depending uponsubject to be
administered, target organ, conditions, route of
administration, etc., and in oral administration, the
compound is generally administered to the patient with
cancer (as 60 kg body weight) in a daily dose of about
0.01 to about 100 mg, preferably about 0 .1to about 50
mg and more preferably about 0 .1 to about 20 mg. In
parenteral administration, a single dose of the
compound may vary depending upon subject to be
administered, target organ, conditions, route of
administration, etc , and in the form of an injectable
dosage form, it is advantageous to administer the
compound to the patient with cancer (as 60 kg body
weight) generally in a daily dose of about 0.001 to
about 30 mg, preferably about 0.01 to about 20 mg, and
more preferably about 0.01 to about 10 mg For other
animal species, the corresponding dose as converted
per 60 kg weight can be administered.
Pharmacologically acceptable carriers, which may be
used in manufacturing the pharmaceutical preparation
of the present invention, include various organic or
inorganic carrier substances conventionally used as
materials for pharmaceutical preparations. These
substances include, e.g., an excipient, a lubricant, a
binder and a disintegrating agent in a solid dosage
form, and a solvent, a dissolution aid, a suspending
agent, an isotonizing agent, a buffer, a soothing
agent, etc. in a liquid dosage form. In addition,
conventional additives such as a preservative, an
antioxidant, a colorant, a sweetener, an adsorbent, a
wetting agent, etc. can be appropriately used in
suitable amounts, if necessary. Examples of excipients
include lactose, saccharose, D-mannitol, starch,
cornstarch, crystalline cellulose, light anhydrous
silicic acid, etc. Examples of lubricants include
magnesium stearate, calcium stearate, talc, colloidal
silica, etc. Examples of binders include crystalline
cellulose, saccharose, D-mannitol, dextrin,
hydroxypropylcellulose, hydroxypropylmethylcellulose,
polyvinylpyrrolidone, starch, sucrose, gelatin,
methylcellulose, sodium carboxymethylcellulose, etc.
Examples of disintegrating agents include starch,
carboxymethylcellulose, carboxymethylcellulose
calcium, sodium carboxymethyl starch,
L-hydroxypropylcellulose, etc. Examples of solvents
include water for injection, alcohol, propylene
glycol, Macrogol, sesame oil, corn oil, olive oil,
etc. Examples of dissolution aids include polyethylene
glycol, propylene glycol, D-mannitol, benzyl benzoate,
ethanol, trisaminomethane,
cholesterol,triethanolamine, sodium carbonate, sodium
citrate, etc Examples of suspending agents include
surfactants such as stearyl triethanolamine, sodium
laurylsulfate, lauryl aminopropionate, lecithin,
benzalkonium chloride, benzethonium chloride,
glycerine monostearate, etc.; hydrophilic polymers
such as polyvinyl alcohol, polyvinyl pyrrolidone,
sodium carboxymethylcellulose, methylcellulose,
hydroxymethylcellulose, hydroxy ethylcellulose,
hydroxypropylcellulose, etc. Examples of isotonizing
agents include glucose, D-sorbitol, sodium chloride,
glycerine, D-mannitol, etc. Examples of buffers
include buffering solutions of a phosphate, acetate,
carbonate, citrate, etc. Examples of soothing agents
include benzyl alcohol, etc. Examples of preservatives
include p-hydroxybenzoates, chlorobutanol, benzyl
alcohol, phenethyl alcohol, dehydroacetic acid, sorbic
acid, etc. Examples of antioxidants include a sulfite,
ascorbic acid, a-tocopherol, etc. Furthermore, the
compound of the present invention can be used in
combination with drugs other than the compound of the
present invention. Examples of the drugs, which can be
used in combination with the compound of the present
invention (hereinafter sometimes simply referred to as
concomitant drugs), include chemotherapeutic agents
for treating cancer, hormonal therapeutic agents,
immunotherapeutic agents, etc. (hereinafter simply
referred to as concomitant agents). Examples of
"chemotherapeutic agents" include alkylating agents,
antimetabolites, anticancer antibiotics, anticancer
agents derived from plants, etc. Examples of
"alkylating agents" include nitrogen mustard, nitrogen
mustard-N-oxide hydrochloride, chlorambutyl,
cyclophosphamide, ifosfamide, thiotepa, carboquone,
improsulfan tosylate, busulfan, nimustine
hydrochloride, mitobronitol, rnelphalan, dacarbazine,
ranimustine, estramustine sodium phosphate,
triethylenemelamine, carmustine, lomustine,
streptozocin, pipobroman, etoglucid, carboplatin,
cisplatin, miboplatin, nedaplatin, oxaliplatin,
altretamine, ambamustine, dibrospidium hydrochloride,
fotemustine, prednimustine, pumitepa, ribomustin,
temozolomide, treosulphan, trophosphamide, zinostatin
stimalamer, carboquone, adozelesin, cystemustine,
bizelesin, etc. Examples of "antimetabolites" include
mercaptopurine, 6-mercaptopurine riboside,
thioinosine, methotrexate, enocitabine, cytarabine,
cytarabine ocfosfate,ancitabine hydrochloride,- 5-FU
drugs (e.g., fluorouracil, tegafur, UFT,
doxifluridine, carmofur, gallocitabine, emmitefur,
etc.), aminopterin, leucovorin calcium, tabloid,
butocine, folinate calcium, levofolinate calcium,
cladribine, emitefur, fludarabine, gemcitabine,
hydroxycarbamide, pentostatin, piritrexim,
idoxuridine, mitoguazone, thiazophrine, ambamustine,
etc. Examples of "anticancer antibiotics" include
actinomycin D, actinomycin C, mitomycin C, chromomycin
A3, bleomycin hydrochloride, bleomycin sulfate,
peplomycin sulfate, daunorubicin hydrochloride,
doxorubicin hydrochloride, aclarubicin hydrochloride;
pirarubicin hydrochloride, epirubicin hydrochloride,
neocarzinostatin, mithramycin, sarcomycin,
carzinophilin, mitotane, zorubicin hydrochloride,
mitoxantrone hydrochloride, idarubicin hydrochloride,
etc. Examples of "anticancer agents derived from
plants" include etoposide, etoposide phosphate,
vinblastine sulfate, vincristine sulfate, vindesine
sulfate, teniposide, paclitaxel, docetaxel,
vinorelbine, etc. Examples of "hormonal therapeutic
agents" include fosfestrol, diethylstylbestrol,
chlorotrianisene, medroxyprogesterone acetate,
megestrol acetate, chlormadinone acetate, cyproterone
acetate, danazol, allylestrenol, gestrinone,
mepartricin, raloxifene, ormeloxifene,
levormeloxifene, anti-estrogens (e.g., tamoxifen
citrate, toremifene citrate, etc.), pill dosage forms,
mepitiostane, testrolactone, aminoglutethimide, LH-RH
agonists (e.g., goserelin acetate, buserelin,
Leuprorelin, etc.), droloxifene, epitiostanol,
ethinylestradiol sulfonate, aromatase inhibitors
(e.g., fadrozole hydrochloride, anastrozole,
retrozole, exemestane, vorozole, formestane, etc.),
anti-androgens (e.g., flutamide, bicartamide,
nilutamide, etc.), 5a-reductase inhibitors (e.g.,
finasteride, epristeride, etc.), adrenocorticohormone
drugs (e.g., dexamethasone, prednisolone,
betamethasone, triamcinolone, etc.), androgen
synthesis inhibitors (e.g., abiraterone, etc.),
retinoid and drugs that retard retinoid metabolism
(e.g., liarozole, etc.), and among them, LH-RH
agonists (e.g., goserelin acetate, buserelin,
Leuprorelin, etc.) are preferable. Examples of
"immunotherapeutic agents (BRM)" include picibanil,
krestin, sizofiran, lentinan, ubenimex, interferons,
interleukins, macrophage colony-stimulating factor,
granulocyte colony-stimulating factor, erythropoietin,
lymphotoxin, BCG vaccine, Corynebacterium parvum,
levamisole, polysaccharide K, procodazole, etc. The
combined use of the compound of the present invention
and a concomitant drug exhibits the following
excellent effects.(1) The dose can be reduced as
compared to the dose when the compound of the present
invention or a concomitant drug is administered alone.
(2) A drug concomitantly administered with the
compound of the present invention can be chosen
depending on the condition (mild, severe, etc.) of a
patient. (3) A concomitant drug, whose functional
mechanism is different from that of the compound of
the present invention, can be chosen so that a
treatment period can be set longer. (4) A concomitant
drug, whose functional mechanism is different from
that of the compound of the present invention, can be
chosen so that sustained therapeutic effects can be
achieved. (5) A synergistic effect can be obtained by
the concomitant use of the compound of the present
invention and a concomitant drug. In addition, the
compound of the present invention can reduce values of
testosterone to emasculate level immediately after
medication. Thus when the concomitant drug such as
LH-RH agonist (e.g., goserelin acetate, buserelin,
Leuprorelin etc.; preferably Leuprorelin) is used in
combination with the compound of the present
invention, the values of testosterone can be reduced
to emasculate level immediately after medication of
the compound of the present invention. Further, since
the combined use of the concomitant drug such as LH-RH
agonist (e.g., goserelin acetate, buserelin,
Leuprorelin, etc.; preferably Leuprorelin) and the
compound of the present invention results in prolonged
preservation of hormone-dependent period, it can
advantageously be used. Hereinafter, the combined use
of the compound of the present invention and the
concomitant drug is referred to as "the combined
preparation of the present invention." When the
combined preparation of the present invention is used,
a dosing period of the compound of the present
invention and the concomitant drug is not restricted;
the compound of the present invention or its
pharmaceutical composition and the concomitant drug or
its pharmaceutical composition may be administered to
the subject to be administered either simultaneously
or at certain time intervals. The dose of the
concomitant drug may be modified according to the dose
used clinically and may be appropriately chosen
depending upon subject to be administered, route for
administration, disease, combination, etc. A mode for
administration of the combined preparation of the
present invention is not particularly limited, but it
is sufficient that the compound of thepresent
invention is used in combination with the concomitant
drug at the time of administration. For such mode of
administration, there are, for example, (1)
administration of a single dosage form obtained by
mixing the compound of the present invention and the
concomitant drug together at the same time, (2)
simultaneous administration of two dosage forms
prepared separately from the compound of the present
invention and the concomitant drug through the same
route for administration, (3) administration of two
dosage forms prepared separately from the compound of
the present invention and the concomitant drug at
certain time intervals through the same route for
administration, (4) simultaneous administration of two
dosage forms prepared separately from the compound of
the present invention and the concomitant drug through
different routes for administration, (5)
administration of two dosage forms prepared separately
from the compound of the present invention and the
concomitant drug at certain time intervals (e.g.,
administration of the compound of the present
invention and the concomitant drug in this order, or
administration in a reversed order) through different
routes for administration, etc. The combined
preparation of the present invention is low toxic and
thus can be safely administered orally or parenterally
(e.g., topically, rectally, intravenously, etc.)
either directly as they are or in the form of
pharmaceutical preparations such as tablets (including
dragees and film-coated tablets), powdery dosage
forms, granules, capsules (including soft capsules),
liquid dosage forms, injections, suppositories,
sustained release dosage forms, etc., which are
obtained by mixing the compound of the present
invention or (and) the concomitant drug described
above with pharmacologically acceptable carriers by
publicly known methods. Injectable dosage forms can be
administered intravenously, intramuscularly or
subcutaneously, into the organ, or directly at the
focus. Pharmacologically acceptable carriers, which
may be used to manufacture the combined preparation of
the present invention, include various organic or
inorganic carrier substances conventionally used as
materials for pharmaceutical preparations. These
substances include, e.g., an excipient, a lubricant, a
binder and a disintegrating agent in a solid dosage
form, and a solvent, a dissolution aid, a suspending
agent, an isotonizing agent, a buffer, a soothing
agent, etc. in a liquid dosage form. In addition,
conventional additives such as a preservative, an
antioxidant, a colorant, a sweetener, an adsorbent, a
wetting agent, etc. can be 



appropriately used in suitable amounts, if
necessary.Examples of excipients include lactose,
saccharose, D-mannitol, starch, cornstarch,
crystalline cellulose, light anhydrous silicic acid,
etc. Examples of lubricants include magnesium
stearate, calcium stearate, talc, colloidal silica,
etc. Examples of binders include crystalline
cellulose, saccharose, D-mannitol, dextrin,
hydroxypropylcellulose, hydroxypropylmethylcellulose,
polyvinylpyrrolidone, starch, sucrose, gelatin,
methylcellulose, sodium carboxymethylcellulose, etc.
Examples of disintegrating agents include starch,
carboxymethylcellulose, carboxymethylcellulose
calcium, sodium carboxymethyl starch,
L-hydroxypropylcellulose, etc. Examples of solvents
include water for injection, alcohol, propylene
glycol, Macrogol, sesame oil, corn oil, olive oil,
etc. Examples of dissolution aids include polyethylene
glycol, propylene glycol, D-mannitol, benzyl benzoate,
ethanol, trisaminomethane, cholesterol,
triethanolamine, sodium carbonate, sodium citrate,
etc. Examples of suspending agents include surfactants
such as stearyltriethanolamine, sodium lauryl sulfate,
lauryl aminopropionate, lecithin, benzalkonium
chloride, benzethonium chloride, glycerine
monostearate, etc.; hydrophilic polymers such as
polyvinyl alcohol, polyvinyl pyrrolidone, sodium
carboxymethylcellulose, methylcellulose,
hydroxymethylcellulose, hydroxyethylcellulose,
hydroxypropylcellulose, etc. Examples of isotonizing
agents include glucose, D-sorbitol, sodium chloride,
glycerine, D-mannitol, etc. Examples of buffers
include buffering solutions of a phosphate, acetate,
carbonate, citrate, etc. Examples of soothing agents
include benzyl alcohol, etc. Examples of preservatives
include p-hydroxybenzoates, chlorobutanol, benzyl
alcohol, phenethyl alcohol, dehydroacetic acid, sorbic
acid, etc. Examples of antioxidants include a sulfite,
ascorbic acid, a-tocopherol, etc. In the combined
preparation of the present invention, a ratio of the
compound of the present invention to the concomitant
drug can be appropriately chosen depending upon
subject to be administered, route for administration,
disease, etc. For example, the amount of the compound
of the present inventioncontained in the combined
preparation of the present invention varies depending
on the dosage form of the preparation, but is usually
about 0.01 to 100% by weight, preferably about 0 .1 to
50% by weight, and more preferably about 0.5 to 20% by
weight, based on the total weight of the preparation.
The amount of the concomitant drug contained in the
combined preparation of the present invention varies
depending on the dosage form of the preparation, but
is usually about 0.01 to 100% by weight, preferably
about 0 .1 to 50% by weight, and more preferably about
0.5 to 20% by weight, based on the total weight of the
preparation. The amount of additives such as a
carrier, etc. contained in the combined preparation of
the present invention varies depending on the dosage
form of the preparation, and is usually about 1to
99.99% by weight, preferably about 10 to 90% by
weight, based on the total weight of the preparation
These amounts may be the same, also when the compound
of the present invention and the concomitant drug are
separately prepared, respectively These preparations
can be manufactured by per se publicly known methods
conventionally used in general. For example, the
compound of the present invention or the concomitant
drug can be prepared into an injectable dosage form by
formulating with a dispersing agent (e.g., Tween 80
(manufactured by Atlas Powder Company, USA), HCO 60
(manufactured by Nikko Chemicals Co., Ltd.),
polyethylene glycol, carboxymethyl cellulose, sodium
alginate, hydroxypropyl methyl cellulose, dextrin,
etc.), a stabilizer (e.g., ascorbic acid, sodium
pyrosulfite), a surfactant (e.g., polysorbate 80,
macrogol, etc.), a solubilizing agent (e.g., glycerin,
ethanol, etc.), a buffering agent (e.g., phosphoric
acid or its alkali metal salt, citric acid or its
alkali metal salt, etc.), an isotonizing agent (e.g.,
sodium chloride, potassium chloride, mannitol,
sorbitol, glucose, etc.), a pH adjusting agent (e.g.,
hydrochloric acid, sodium hydroxide, etc.), a
preservative (e.g., ethyl p-oxybenzoate, benzoic acid,
methylparabene, propylparabene, benzyl alcohol, etc.),
a solubilizer (e g , concentrated glycerin, meglumine,
etc.), a dissolution aid (e.g., propylene glycol,
saccharose, etc.), a soothing agent (e.g., glucose,
benzyl alcohol, etc.), to prepare into aqueous
injection; or by dissolving, suspending, or
emulsifying with a vegetable oil such as olive oil,
sesame oil, cottonseed oil, corn oil, etc., a
dissolution aid such as propylene glycol or the like
to prepare into an oily injection. An oral dosage form
can be produced in a conventional manner by adding
tothe compound of the present invention or the
concomitant drug, for example, an excipient (e.g.,
lactose, saccharose, starch, etc.), a disintegrating
agent (e.g., starch, calcium carbonate, etc.), a
binder (e.g., starch, gum arabic, carboxymethyl
cellulose, polyvinylpyrrolidone, hydroxypropyl
cellulose, etc.), a lubricant (e.g., talc, magnesium
stearate, polyethylene glycol 6000, etc.) and other
additives, compressing the resulting mixture and, if
necessary, coating the compressed product for the
purpose of taste masking, enteric degradation or
sustained release by techniques per se publicly known.
Coating agents for this purpose include, for example,
hydroxypropylmethyl cellulose, ethyl cellulose,
hydroxymethyl cellulose, hydroxypropyl cellulose,
polyoxyethylene glycol, Tween 80, Prulonic F68,
cellulose acetate phthalate, hydroxypropylmethyl
cellulose phthalate, hydroxymethyl cellulose acetate
succinate, Eudragit (manufactured by Rohm Company,
Germany, methacrylic acid/acrylic acid copolymer) and
dyes (e.g., iron oxide, titanium dioxide). The oral
dosage form may be either an immediate release dosage
form or a sustained release dosage form. For example,
in a suppository, the compound of the present
invention or the concomitant drug is prepared into an
oily or aqueous solid, semi-solid or liquid
composition by techniques per se publicly known. Oily
bases used for the composition described above include
glycerides of higher fatty acids [e.g., cacao butter,
uitepsols (manufactured by Dynamite Nobel Company,
Germany), etc.], moderate fatty acids [e.g., miglyols
(manufactured by Dynamite Nobel Company, Germany),
etc.], vegetable oils (e.g., sesame oil, soybean oil,
cottonseed oil, etc.), and the like. Aqueous bases
include, for example, polyethylene glycols and
propylene glycol. Bases for aqueous gels include, for
example, natural rubbers, cellulose derivatives, vinyl
polymers, acrylic polymers, etc. Examples of the
sustained release dosage form above include sustained
release microcapsules, and the like. Sustained release
microcapsules can be obtained by per se publicly known
methods, and are preferably prepared in the form of,
e.g., a sustained release dosage form by the method
[2] shown below and administered. Preferably, the
compound of the present invention is prepared into a
dosage form for oral administration such as a solid
dosage form (e g , powdery dosage form, granules,
tablets, capsules) or into a dosage form for rectal
administration such as a suppository, etc. A dosage
form for oral administration is particularly
preferred. The concomitant drug can be prepared into
the dosage form described above,depending on the kind
of-drug. Hereinafter, [1] an injectable preparation of
the compound of the present invention or the
concomitant drug and its production, [2] a sustained
release or immediate release preparation of the
compound of the present invention or the concomitant
drug and its production and [3] a sublingual, buccal
or rapid oral disintegrating preparations of the
compound of the present invention or the concomitant
drug and its production will be specifically
described. [1] Injectable Preparation and its
Production An injectable preparation obtained by
dissolving the compound of the present invention or
the concomitant drug in water is preferred. The
injectable preparation may contain a benzoate and/or a
salicylate. The injectable preparation is obtained by
dissolving the compound of the present invention or
the concomitant drug and optionally a benzoate and/or
a salicylate in water. Examples of the benzoate and/or
salicylate described above include an alkali metal
salt such as sodium and potassium salts, etc., an
alkaline earth metal salt such as calcium and
magnesium salts, etc , an ammonium salt, a meglumine
salt, a salt of an organic acid such as trometamol,
and the like The concentration of the compound of the
present invention or the concomitant drug in the
injectable preparation is about 0.05 to 50 w/v %,
preferably about 0.3 to 20 w/v %. The concentration of
the benzoate and/or salicylate is 0.5 to 50 w/v %,
preferably 3 to 20 w/v %. Furthermore, additives
generally used in an injectable preparation such as a
stabilizer (ascorbic acid, sodium pyrosulfite, etc ),
a surfactant (polysorbate 80, macrogol, etc.), a
solubilizing agent (glycerin, ethanol, etc.), a
buffering agent (phosphoric acid and its alkali metal
salt, citric acid and its alkali metal salt, etc.), an
isotonizing agent (sodium chloride, potassium
chloride, etc ), a dispersing agent (hydroxypropyl
methyl cellulose, dextrin), a pH adjusting agent
(hydrochloric acid, sodium hydroxide, etc.), a
preservative (ethyl p-oxybenzoate, benzoic acid,
etc.), a solubilizer (concentrated glycerin,
meglumine, etc.), a dissolution aid (propylene glycol,
saccharose, etc.), a soothing agent (glucose, benzyl
alcohol, etc.) are appropriately added to the
preparation. Any of these additives is added in an
amount generally used in an injectable preparation.
The injectable preparation is adjusted to pH of 2 to
12, preferably 2.5 to 8.0by adding a pH adjusting
agent. The injectable preparation is obtained by
dissolving both the compound of the present invention
or the concomitant drug and optionally a benzoate
and/or salicylate, and, if necessary, the above
additives in water. These components may be dissolved
in any order according to the same manner as in a
conventional injectable preparation. An aqueous
solution for injection is preferably warmed, and used
as an injectable preparation after sterilization by
filtration or autoclaved as in a conventional
injectable preparation to provide for an injectable
preparation. An aqueous injectable preparation is
preferably autoclaved, e.g., at 100 to 121 0C for 5 to
30 minutes. Moreover, the preparation may be in a
solution form to which antibacterial activity is
imparted to be usable as a multiple dosage form in
divided dosing. [2] Sustained Release or Immediate
Release Preparation and its Production A preferred
sustained release preparation comprises a core
comprising the compound of the present invention or
the concomitant drug, which is optionally coated with
a water-insoluble material or a swelling polymer. For
example, a sustained release preparation for oral
administration of a once-daily dosage form is
preferred. Examples of the water-insoluble material
used for the coating agent include cellulose ethers
such as ethyl cellulose, butyl cellulose, etc.,
cellulose esters such as cellulose acetate, cellulose
propionate, etc., polyvinyl esters such as polyvinyl
acetate, polyvinyl butyrate, etc., acrylic acid
polymers such as an acrylic acid/methacrylic acid
copolymer, a methyl methacrylate copolymer, an
ethoxyethyl methacrylate/cinnamoethyl
methacrylate/aminoalkyl methacrylate copolymer, a
polyacrylic acid, a polymethacrylic acid, a
methacrylic acid alkylamide copolymer, a poly(methyl
methacrylate), a polymethacrylate, an aminoalkyl
methacrylate copolymer, a poly(methacrylic anhydride),
a glycidyl methacrylate copolymer, in particular, a
series of Eudragits (Rohm & Pharma) such as Eudragit
RS-100, RL- 100, RS-30D, RL-30D, RL-PO and RS-PO
(ethyl acrylate/methyl methacrylate/chlorotrimethyl
methacrylate/ethyl ammonium copolymer) and Eudragit
NE-30D (methyl methacrylate/ethyl acrylate copolymer),
etc., hydrogenated oils such as hydrogenated castor
oil (e.g., LUBRI WAX (Freund Industrial Co., Ltd.),
etc.), waxes such as carnauba wax, a fatty acid
glycerin ester,paraffin, etc., polyglycerin fatty acid
esters, etc. The swelling polymer is preferably a
polymer having an acidic removable group and
exhibiting pH-dependent swelling, and a polymer having
an acidic removable group, which undergoes a less
swelling at an acidic pH such as in the stomach but is
swollen extensively at a neutral pH such as in the
small and large intestines, is preferred. Examples of
such a polymer having an acidic removable group and
exhibiting pH-dependent swelling include a crosslinked
polyacrylic acid polymer such as Carbomers 934P, 940,
941, 974P, 980, 1342, etc., polycarbophil and calcium
polycarbophil (all manufactured by BF Goodrich
Chemicals), Hivis Wakos 103, 104, 105 and 304 (all
manufactured by Wako Pure Chemical Industries, Ltd.),
etc. The coating agent used in the sustained release
preparation may further contain a hydrophilic
material. Examples of the hydrophilic material include
a polysaccharide which may have a sulfate group, such
as pullulan, dextrin, alkali metal alginates, etc., a
polysaccharide having a hydroxyalkyl group or a
carboxyalkyl group such as hydroxypropyl cellulose,
hydroxypropylmethyl cellulose, sodium
carboxymethylcellulose, etc., methyl cellulose,
polyvinyl pyrrolidone, polyvinyl alcohol, polyethylene
glycol, etc. The amount of the water-insoluble
material contained in the coating agent of the
sustained release preparation is about 30 to about 90%
(w/w), preferably about 35 to about 80% (w/w), more
preferably about 40 to about 75% (w/w), and the
swelling polymer content is about 3 to about 30%
(w/w), preferably about 3 to about 15% (w/w). The
coating agent may further contain a hydrophilic
material, and the amount of the hydrophilic material
contained in the coating agent is about 50% (w/w) or
less, preferably about 5 to about 40% (w/w), more
preferably about 5 to about 35% (w/w). As used herein,
the % (w/w) above is used to mean a % by weight based
on the coating agent composition, which is the
remainder of the coating agent solution after removing
any solvent (e.g., water, a lower alcohol such as
methanol, ethanol, etc.). The sustained release
preparation is manufactured by preparing a core
containing a drug as illustrated below, followed by
coating the resulting core with a coating agent
solution obtained by heat-melting a water-insoluble
material or a swelling polymer or by dissolving or
dispersing such a material in a solvent. I .
Production of Drug-Containing CoreThe shape of a core
containing a drug to be coated with a coating agent
(hereinafter sometimes simply referred to as a core)
is not specifically limited but preferably prepared
into a particulate shape such as granules, fine
granules, or the like. When the core is granules or
fine granules, they have a mean particle size of
preferably about 150 to about 2,000 mm, more
preferably about 500 to about 1,400 mm. The core can
be prepared in a conventional manner. For example, a
drug is mixed with a suitable excipient, binder,
disintegrating agent, lubricant, stabilizer, etc., and
then subjected to wet extrusion granulation, fluidized
bed granulation, or the like. The drug content in the
core is about 0.5 to about 95% (w/w), preferably about
5.0 to about 80% (w/w), more preferably about 30 to
about 70% (w/w). Examples of the excipient contained
in the core include a saccharide such as saccharose,
lactose, mannitol, glucose, etc., starch, crystalline
cellulose, calcium phosphate, cornstarch, etc. Among
them, crystalline cellulose and cornstarch are
preferred. Examples of the binder used include
polyvinyl alcohol, hydroxypropyl cellulose,
polyethylene glycol, polyvinyl pyrrolidone, Pluronic
F68, gum arabic, gelatin, starch, etc. Examples of the
disintegrating agent include calcium carboxymethyl
cellulose (ECG505), sodium croscarmellose (Ac-Di-SoI),
crosslinked polyvinyl pyrrolidone (crospovidone), low
substituted hydroxypropyl cellulose (L-HPC), etc Among
them, hydroxypropyl cellulose, polyvinyl pyrrolidone
and low substituted hydroxypropyl cellulose are
preferred. Examples of the lubricant and the
anticoagulant include talc, magnesium stearate and its
inorganic salts, and examples of the lubricant include
polyethylene glycol, etc. Examples of the stabilizer
include an acid such as tartaric acid, citric acid,
succinic acid, fumaric acid, maleic acid, etc. In
addition to the technique described above, the core
can be prepared by using other techniques such as an
tumbling granulation technique, a pan coating
technique, a fluidized bed coating technique and a
melt granulation technique, wherein a drug or a
mixture of the drug with an excipient, a lubricant,
etc. is portionwise added to inert carrier particles
as seeds for the core with spraying a binder dissolved
in a suitable solvent such as water, a lower alcohol
(e.g., methanol, ethanol, etc.) or the like. Examples
of the inert carrier particles include thoseprepared
from saccharose, lactose, starch, crystalline
cellulose and waxes, and, preferably, these carriers
have a mean particle size of about 100 mm to about
1,500 mm. In order to separate the drug contained in
the core from a coating agent, the surface of the core
may be covered with a protective material. Examples of
the protective material include the hydrophilic
material described above and water-insoluble material.
The preferred protective material is polyethylene
glycol or a polysaccharide having a hydroxyalkyl group
or a carboxyalkyl group, more preferably, hydroxy
propylmethyl cellulose and hydroxypropyl cellulose.
The protective material may contain, as a stabilizer,
an acid such as tartaric acid, citric acid, succinic
acid, fumaric acid, maleic acid, etc., and a lubricant
such as talc. When the protective material is used,
the amount thereof to be coated is about 1to about 15%
(w/w), preferably about 1to about 10% (w/w), more
preferably about 2 to about 8% (w/w) based on the
core. The protective material can be coated by a
conventional coating method and specifically, the core
is spray-coated with the protective material by a
fluidized bed coating technique, a pan coating
technique, etc. II. Coating of Core with Coating Agent
The core obtained in I above is coated with a coating
agent solution prepared by melt-heating the
water-insoluble material and pH-dependent swelling
polymer described above and a hydrophilic material or
by dissolving or dispersing them in a solvent to
obtain a sustained release preparation. As a coating
method of the core with the coating agent solution,
there are, for example, spray-coating, etc. The
composition ratio of the water-insoluble material,
swelling polymer and 



hydrophilic material in the coating agent solution can
be appropriately chosen to be within the amounts of
the respective components contained in the coating.
The amount of the coating agent is about 1 to about
90% (w/w), preferably about 5 to about 50% (w/w), more
preferably about 5 to about 35% (w/w) based on the
core (excluding the protective material coating). As
the solvent for the coating agent solution, water and
an organic solvent can be used singly or as a mixture
thereof. When a mixture is used, the ratio of water
and the organic solvent (water/organic solvent: a
weight ratio) may vary with the range of 1 to 100%,
and is preferably 1 to about 30%. The organic solvent
is not particularly limited so far as it can dissolve
the water-insoluble material, andexamples of the
solvent include a lower alcohol such as methyl
alcohol, ethyl alcohol, isopropyl alcohol, n-butyl
alcohol, etc., a lower alkanone such as acetone,
acetonitrile, chloroform, methylene chloride, etc.
Among them, a lower alcohol is preferred, with ethyl
alcohol and isopropyl alcohol being more preferred.
Water and a mixture of water and an organic solvent
are used preferably as solvents for the coating agent
solution. In this case, an acid such as tartaric acid,
citric acid, succinic acid, fumaric acid, maleic acid,
etc. may be added to the coating agent solution, if
necessary, for the purpose of stabilizing the coating
agent solution. To carry out the coating through spray
coating, the coating can be made using a conventional
coating method. Specifically, the core is sprayed with
a coating agent solution by a fluidized bed coating
technique, a pan coating technique, or the like. At
this time, a lubricant such as talc, titanium oxide,
magnesium stearate, calcium stearate, light silicic
anhydride, etc., and a plasticizer such as glycerin
fatty ester, hardened castor oil, triethyl citrate,
cetyl alcohol, stearyl alcohol, etc. may also be
added. After coating with a coating agent, an
antistatic agent such as talc may also be admixed, if
necessary. The immediate release preparation may be a
liquid (solution, suspension, emulsion, etc.) or a
solid (particles, pills, tablets, etc.). An oral
preparation and a parenteral preparation such as an
injectable preparation may be used, and an oral
preparation is preferred. The immediate release
preparation may usually contain a carrier, additives
and an excipient (hereinafter sometimes abbreviated as
excipients) which are conventionally used in the
pharmaceutical field, in addition to a drug which is
an active ingredient. The pharmaceutical excipients
are not specifically limited so long as they are
excipients conventionally used in the pharmaceutical
field. Examples of the excipient for an oral solid
preparation include lactose, starch, corn starch,
crystalline cellulose (Avicel PHlOl, manufactured by
Asahi Kasei Corporation, etc.), powdered sugar,
granulated sugar, mannitol, light silicic anhydride,
magnesium carbonate, calcium carbonate, L-cysteine,
etc., with corn starch and mannitol being preferred.
Any of these excipients may be employed alone or in
combination with each other. The amounts of the
excipients are, for example, about 4.5 to about 99.4
w/w %, preferably about 20 to about 98.5 w/w %, more
preferably about 30 to about 97 w/w %, based on the
total weight of the immediate release preparation.The
content of drug in the immediate release preparation
may appropriately be selected from the range of about
0.5% to about 95%, preferably about 1% to about 60% to
the whole amount of the immediate release preparation.
When the immediate release preparation is an oral
solid preparation, the preparation contains a
disintegrating agent in addition to the components
described above. Examples of the disintegrating agent
include calcium carboxymethylcellulose (ECG5O5
manufactured by GOTOKU CHEMICAL Co., Ltd.), sodium
croscarmellose (for example, Ac-Di-SoI manufactured by
Asahi Kasei Corporation), crospovidone (for example,
COLEDON CL manufactured by BASF), low-substituted
hydroxypropyl cellulose (Shin-Etsu chemical Co.,
Ltd.), carboxymethyl starch (MATSUTANI CHEMICAL
INDUSTRY Co., Ltd.), sodium carboxymethyl starch
(EXORITAB manufactured by KIMURA SANGYO), partial a
starch (PCS manufactured by Asahi Kasei Corporation),
etc. For example, the disintegrating agent that
disintegrates granules by water absorption or swelling
upon contact with water, or forming a channel between
the active component comprising the core and an
excipient can be used. Any of these disintegrating
agents can be used alone or in combination with each
other. The amount of the disintegrating agent used may
be appropriately chosen depending upon the type and
the amount of the drug used or a particular
preparation design for the intended release
performance. For example, the amount is about 0.05 to
about 30 w/w %, preferably about 0.5 to about 15 w/w %
based on the total weight of the immediate release
preparation. When the immediate release preparation is
an oral solid preparation, the oral solid preparation
may optionally contain additives conventionally used
in a solid preparation, in addition to the components
described above. Examples of the additives include
binders (for example, sucrose, gelatin, powdery gum
arabic, methyl cellulose, hydroxypropyl cellulose,
hydroxypropylmethyl cellulose, carboxymethylcellulose,
polyvinyl pyrrolidone, pullran, dextrin, etc.),
lubricants (polyethylene glycol, magnesium stearate,
talc, light silicic anhydride (for example, aerosil
(NIPPON AEROSIL)), surfactants (for example, anionic
surfactants such as sodium alkylsulfate, nonionic
surfactants such as polyoxyethylene fatty ester,
polyoxyethylene sorbitan fatty ester, polyoxyethylene
castor oil derivatives, etc.), colorants (for example,
tar colorants, caramel, colcothar, titanium oxide,
riboflavins), if necessary, corrigents (for example,
sweeteners, flavors, etc.), adsorbents, preservatives,
wetting agents, antistatic agents, etc. Furthermore,
an organic acid such as tartaric acid, citric acid,
succinic acid, fumaric acid or the like can also
beadded as a stabilizer As the binder above,
hydroxypropyl cellulose, polyethylene glycol and
polyvinyl pyrrolidone, etc are preferably used. The
immediate release preparation can be prepared by
mixing the components described above and kneading the
mixture, if necessary, and then molding according to a
conventional technique for making pharmaceutical
preparations. The mixing above can be carried out in a
conventional manner, e.g., by mixing, kneading, etc.
Specifically, where the immediate release preparation
is in the form of particles, the preparation can be
prepared by mixing components with a vertical
granulator, a multi-purpose kneader (HATAIRON WORKS
CO., LTD), a fluidized bed granulator FD-5S (POWREX
CORPORATION) or thee like, and then granulating the
resulting by wet extrusion granulation or fluidized
bed granulation by a technique similar to that for
preparing the core of the sustained release
preparation described above The immediate release
preparation and the sustained release preparation thus
obtained can be compounded, as they are, or, together
with appropriate pharmaceutical excipients, in
pharmaceutical preparations separately in a
conventional manner to prepare respective preparations
for administering in combination with each other
simultaneously or at certain time intervals
Alternatively, both preparations may be compounded in
a single dosage form for oral administration (e.g.,
granules, fine granules, tablets, capsules) as they
are, or, together with appropriate pharmaceutical
excipients. Both preparations in the form of granules
or fine granules may also be filled in a single
capsule for oral administration [3] Sublingual, Buccal
or Rapid Oral Disintegrating Preparation and its
Production A sublingual, buccal or rapid oral
disintegrating preparation may be in the form of a
solid preparation such as a tablet, or may be in the
form of an oral mucosal patch (film) or oral
disintegrating film. The sublingual, buccal or rapid
oral disintegrating preparation is preferably a
preparation containing the compound of the present
invention or the concomitant drug and an excipient.
The preparation may also contain auxiliary agents such
as a lubricant, an isotonizing agent, a hydrophilic
carrier, a water-dispersible polymer, a stabilizer,
etc. Further for the purpose of promoting the
absorption and enhancing the bioavailability, the
preparation may also contain b-cyclodextrin or
b-cyclodextrinderivatives (e.g., hydroxypropyl-
b-cyclodextrin, etc.), and the like Examples of the
above excipient include lactose, saccharose,
D-mannitol, starch, crystalline cellulose, light
silicic anhydride, etc. Examples of the lubricant
include magnesium stearate, calcium stearate, talc,
colloidal silica, etc., with magnesium stearate and
colloidal silica being preferred. Examples of the
isotonizing agent include sodium chloride, glucose,
fructose, mannitol, sorbitol, lactose, saccharose,
glycerin and urea, with mannitol being particularly
preferred. As the hydrophilic carrier, there are, for
example, a swelling hydrophilic carrier such as
crystalline cellulose, ethyl cellulose, crosslinked
polyvinyl pyrrolidone, light silicic anhydride,
silicic acid, dicalcium phosphate, calcium carbonate,
etc., with crystalline cellulose (e.g.,
microcrystalline cellulose, etc.) being preferred. As
the water-dispersible polymer, there are, for example,
a gum (e.g., tragacanth gum, acacia gum, guar gum),
alginate (e.g., sodium alginate), cellulose
derivatives (e.g., methyl cellulose,
carboxymethylcellulose, hydroxymethyl cellulose,
hydroxypropyl cellulose, hydroxypropylmethyl
cellulose), gelatin, water-soluble starch, polyacrylic
acid (e.g., carbomer), polymethacrylic acid, polyvinyl
alcohol, polyethylene glycol, polyvinyl pyrrolidone,
polycarbophil, ascorbate palmitate salt, etc., with
hydroxypropylmethyl cellulose, polyacrylic acid,
alginate, gelatin, carboxymethylcellulose, polyvinyl
pyrrolidone and polyethylene glycol being preferred
Hydroxypropylmethyl cellulose is particularly
preferred. As the stabilizer, there are, for example,
cysteine, thiosorbitol, tartatic acid, citric acid,
sodium carbonate, ascrobic acid, glycine, sodium
sulfite, etc., with citric acid and ascorbic acid
being particularly preferred. The sublingual, buccal
or rapid oral disintegrating preparation can be
prepared by mixing the compound of the present
invention or the concomitant drug and an excipient by
a method per se known. Furthermore, if desired, the
auxiliary agents described above, such as the
lubricant, isotonizing agent, hydrophilic carrier,
water-dispersible polymer, stabilizer, colorant,
sweetener, preservative, etc. may also be admixed.
After mixing the components described above
simultaneously or at certain time intervals, the
mixture is compressed into tablets to obtain the
sublingual, buccal or rapid oral disintegration
tablet. In order to obtain a suitable hardness, a
solvent such as water, an alcohol, etc can be used to
moisturize or wet the components before or after
tabletting, followed by drying. In preparing the oral
mucosal patch (film), the compound of the present
invention or the concomitant drug and the
water-dispersible polymer (preferably,hydroxypropyl
cellulose^hydroxypropylmethyl cellulose), excipient,
etc. described above are dissolved in a solvent such
as water, etc. and then the resulting solution is cast
into a film. In addition, additives such as a
plasticizer, a stabilizer, an antioxidant, a
preservative, a colorant, a buffering agent, a
sweeteners, etc. may be added to the preparation. A
glycol such as polyethylene glycol, propylene glycol,
etc. may be added to impart an appropriate elasticity
to a film, and a bioadhesive polymer (e.g.,
polycarbophile, carbopol) may also be added to enhance
the adhesion of the film to the oral mucosal lining.
The casting can be carried out by pouring a solution
onto a non-adhesive surface, spreading the solution
using a coater such as a doctor blade in a uniform
thickness (preferably, approximately 10 to 1000
microns), and then drying the solution to form a film.
The film thus formed is dried at room temperature or
while warming, and then cut into pieces each having a
desired surface area. A preferred rapid oral
disintegrating preparation is, for example, a rapid
diffusion preparation in a solid network form, which
comprises the compound of the present invention or the
concomitant drug and a water-soluble or
water-diffusible carrier inert to the compound of the
present invention or the concomitant drug. The network
is formed by sublimating a solvent from the solid
composition comprising a solution of the compound of
the present invention or the concomitant drug in a
suitable solvent. In addition to the compound of the
present invention or the concomitant drug, the
composition of the rapid oral disintegrating
preparation may preferably contain a matrix-forming
agent and secondary components. Examples of the
matrix-forming agent include gelatins, dextrins and
animal or vegetable proteins from soybean, wheat,
psyllium seed, etc.; gummy materials such as gum
arabic, guar gum, agar, xanthane gum, etc ;
polysaccharides; alginates, carboxymethylcelluloses;
carrageenans; dextrans; pectins; synthetic polymers
such as polyvinyl pyrrolidones; materials derived from
gelatin-gum arabic complexes, etc. The matrix-forming
agent further includes saccharides such as mannitol,
dextrose, lactose, galactose, trehalose, etc.; cyclic
saccharides such as cyclodextrins, etc.; inorganic
salts such as sodium phosphate, sodium chloride,
aluminum silicate, etc.; amino acids having 2 to 12
carbon atoms such as glycine, L-alanine, L-aspartic
acid, L-glutamic acid, L-hydroxyproline, L-isoleucine,
L-leucine, L-phenylalanine, etc. One or more
matrix-forming agents can be incorporated into a
solution or suspension before solidification. The
matrix-forming agents may be present inaddition to a
surfactant, or- may be present in the absence of a
surfactant the matrix-forming agents serve not only to
form a matrix itself, but also assist to maintain
diffusion of the compound of the present invention or
the concomitant drug in the solution or suspension.
The composition may contain a secondary component such
as a preservative, an antioxidant, a surfactant, a
thickening agent, a colorant, pH adjusting agent, a
flavor, a sweetener, a taste masking agent, etc. As
the suitable colorant, there are, for example, iron
oxide red, black and yellow, FD & C dyes available
from ERIS & EVERALD such as FD & C Blue No. 2 and FD &
C Red No. 40, etc. Examples of the suitable flavor
include mint, raspberry, licorice, orange, lemon,
grape fruit, caramel, vanilla, cherry, grape flavor
and a combination thereof. Examples of the suitable pH
adjusting agent include citric acid, tartaric acid,
phosphoric acid, hydrochloric acid and maleic acid.
Examples of the suitable sweetener include aspartame,
acesulfame K and thaumatine. Examples of the suitable
taste masking agent include sodium bicarbonate, ion
exchange resins, cyclodextrin inclusion compounds,
adsorbents and microencapsulated apomorphine. The
preparation generally contains the compound of the
present invention or the concomitant drug in an amount
of about 0.1 to about 50% by weight, preferably about
0 .1 to about 30% by weight and, preferably, the
preparation (the sublingual tablet, buccal, etc.
described above) allows 90% or more of the compound of
the present invention or the concomitant drug to be
dissolved (in water) within a time period of about 1
to about 60 minutes, preferably about 1 minute to
about 15 minutes, more preferably about 2 minutes to
about 5 minutes, or is a rapid oral disintegrating
preparation which disintegrates within about 1to about
60 seconds, preferably about 1 to about 30 seconds,
more preferably about 1to about 10 seconds, after
being placed in the oral cavity. The amount of the
above excipient is about 10 to about 99% by weight,
preferably about 30 to about 90% by weight based on
the total weight of the preparation. The amount of
b-cyclodextrin or b-cyclodextrin derivative is about 0
to about 30% by weight based on the total weight of
the preparation. The amount of the lubricant is about
0 0 1 to about 10% by weight, preferably about 1to
about 5% by weight based on the total weight of the
preparation. The amount of the isotonizing agent is
about 0.1 to about 90% by weight, preferably about 10
to about 70% by weight based on the total weight of
the preparation. The amount of the hydrophilic carrier
is about 0 .1to about 50% by weight, preferably about
10 to about30% by weight based on the total weight of
the preparation. The amount of the water-dispersible
polymer is about 0 .1to about 30% by weight,
preferably about 10 to about 25% by weight based on
the total weight of the preparation. The amount of the
stabilizer is about 0. 1 to about 10% by weight,
preferably about 1 to about 5% by weight based on the
total weight of the preparation If necessary, the
preparation described above may further contain
additives such as a colorant, a sweetener, a
preservative, etc. A dose of the combined preparations
of the present invention varies depending upon kind of
the compound of the present invention, age, body
weight, conditions, dosage form, route for
administration, dosing period, etc. A dose of the
compound of the present invention may vary depending
upon subject to be administered, target organ,
conditions, route of administration, etc., and in oral
administration, the compound is generally administered
to the patient with cancer (as 60 kg body weight) in a
daily dose of about 0 0 1 to about 100 mg, preferably
about 0. 1 to about 50 mg and more preferably about 0
.1 to about 20 mg. In parenteral administration, a
single dose of the compound may vary depending upon
subject to be administered, target organ, conditions,
route of administration, etc., and in the form of an
injectable dosage form, it is advantageous to
intravenously administer the compound to the patient
with cancer (as 60 kg body weight) generally in a
daily dose of about 0.001 to about 30 mg, preferably
about 0.01 to about 20 mg, and more preferably about
0.01 to about 10 mg. For other animal species, the
corresponding dose as converted per 60 kg weight can
be administered Of course, the dose may vary depending
on individual conditions as described above; in such a
case, a dose less than the dose given above may be
sufficient, or a dose higher than the range above may
be used. It is possible to set any range of a dose for
the concomitant drug, so long as it causes no adverse
side effects A daily dose of the concomitant drug may
vary depending on the severity of disease, the age,
sex, body weight and susceptibility of the subject,
dosing period and intervals, characteristics,
formulation, type and active components of the
pharmaceutical preparation, etc. and is not
particularly limited. For example, in oral
administration, the dose is about 0.001 to 2000 mg,
preferably about 0.01 to 500 mg, and more preferably
about 0 .1 to 100 mg per kg body weight of mammals in
terms of a drug; usually, this dose is administered by
dividing 1 to 4 times per day. When the pharmaceutical
preparations of the present invention areadministered,
they may be administered concomitantly. Alternatively,
the concomitant drug is first administered and then
the compound of the present invention is administered,
or the compound of the present invention is first
administered and then the concomitant drug is
administered. When they are administered at certain
time intervals, the intervals vary depending on the
active component to be administered, dosage form and
route of administration; for example, when the
concomitant drug is first administered, the compound
of the present invention may be administered within 1
minute to 3 days, preferably 10 minutes to 1 day, more
preferably 15 minutes to 1 hour after the
administration of the concomitant drug. When the
compound of the present invention is first
administered, the concomitant drug may be administered
within 1 minute to 1 day, preferably 10 minutes to 6
hours, more preferably 15 minutes to 1 hour after the
administration of the compound of the present
invention. As a preferred method of administration,
for example, about 0.001 to 200 mg/kg of the
concomitant drug in the form of an oral dosage
preparation is 



administered orally and, after about 15 minutes, about
0.005 to 0.5 mg/kg of the compound of the present
invention in the form of a parenteral preparation is
administered parenterally as a daily dose. As the
metastins, there are used, for example, human metastin
described in WO 00/24890, mouse or rat metastin
described in WO 01/75104, etc. Specific examples of
human metastin include a peptide comprising the
N-terminal 47th-54th amino acid sequence in the amino
acid sequence represented by SEQ ID NO: 1 and
consisting of 8 to 54 amino acid residues, and the
like. The "peptide comprising the N-terminal 47th-54th
amino acid sequence in the amino acid sequence
represented by SEQ ID NO: 1 and consisting of 8 to 54
amino acid residues" may be any peptide, as far as it
is a peptide comprising the N-terminal 47th-54th amino
acid sequence in the amino acid sequence represented
by SEQ ID NO: 1 and consisting of 8 to 54 amino acid
residues, but means that these peptides have
substantially the same physiological activity (e.g., a
receptor binding activity, a signal transduction
action, a sugar level elevating action, a pancreatic
glucagon secretion promoting action, a urine formation
promoting action, etc.). Specifically, there are used
(i) a peptide having the amino acid sequence
represented by SEQ ID NO: 1, (ii) a peptide comprising
the N-terminal 47th-54th amino acid sequence at the C
terminus in the amino acid sequence represented by SEQ
ID NO: 1 and consisting of 8 to 15 amino acid
residues, etc.More specifically^ human metastin used
includes (i) a peptide consisting of the amino acid
sequence represented by SEQ ID NO. 1 (human metastin
54 (1-54)), (ii) a peptide consisting of the
N-terminal 40th-54th amino acid sequence in the amino
acid sequence represented by SEQ ID NO: 1 (human
metastin 15 (40-54); SEQ ID NO: 15), (iii) a peptide
consisting of the N-terminal 45th-54th amino acid
sequence in the amino acid sequence represented by SEQ
ED NO: 1 (human metastin 10 (45-54); SEQ ID NO. 16),
(iv) a peptide consisting of the N-terminal 46th-54th
amino acid sequence in the amino acid sequence
represented by SEQ ID NO: 1 (human metastin 9 (46-54);
SEQ ID NO: 17), (v) a peptide consisting of the
N-terminal 47th-54th amino acid sequence in the amino
acid sequence represented by SEQ ID NO: 1 (human
metastin 8 (47-54); SEQ ID NO: 18), etc. As mouse
metastin (A), there are used, for example, (i) a
peptide comprising the N-terminal 134th-141st amino
acid sequence in the amino acid sequence represented
by SEQ ID NO: 3 and consisting of 8 to 52 amino acid
residues. Specific examples of mouse metastin (A) used
include (i) a peptide consisting of the N-terminal
90th-141st amino acid sequence in the amino acid
sequence represented by SEQ ID NO: 3, (ii) a peptide
consisting of the N-terminal 132nd-141st amino acid
sequence in the amino acid sequence represented by SEQ
ID NO: 3, (iii) a peptide consisting of the N-terminal
127th- 14 1st amino acid sequence in the amino acid
sequence represented by SEQ ID NO: 3, and the like. As
mouse metastin (B), there are used, for example, (i) a
peptide comprising the N-terminal 13 8th- 145th amino
acid sequence in the amino acid sequence represented
by SEQ ID NO: 5 and consisting of 8 to 52 amino acid
residues. Specific examples of mouse metastin (B) used
include a peptide consisting of the N-terminal 94th-
145th amino acid sequence in the amino acid sequence
represented by SEQ ID NO: 5, and the like. As rat
metastin, there are used, for example, (i) a peptide
comprising the N-terminal 112th- 119th amino acid
sequence in the amino acid sequence represented by SEQ
ID NO: 7 and consisting of 8 to 52 amino acid
residues. Specific examples of rat metastin used
include (i) a peptide consisting of the N-terminal
68th- 119th amino acid sequence in the amino acid
sequence represented by SEQ ID NO: 7, (ii) a peptide
consisting of the N-terminal 11Oth- 119th amino acid
sequence in the amino acid sequence represented by SEQ
ID NO: 7, (iii) a peptide consisting of the N-terminal
105th- 119th amino acid sequence in the amino acid
sequence represented by SEQ ID NO: 7, and the
like.Throughout the specification, the metastins are
represented in accordance with the conventional way of
describing peptides, that is, the N-terminus (amino
terminus) at the left hand and the C-terminus
(carboxyl terminus) at the right hand. In the peptide
represented by SEQ ID NO: 1, the C-terminus may be in
any form of a carboxyl group (-COOH), a carboxylate
(-COO ), an amide (-CONH 2) and an ester (-COOR).
Herein, examples of R of the ester group or alkyl
amide include a C1- alkyl group such as methyl, ethyl,
n-propyl, isopropyl, n-butyl, etc.; a C - cycloalkyl
group such as cyclopentyl, cyclohexyl, etc.; a C6-12
aryl group such as phenyl, a-naphthyl, etc.; a C7-14
aralkyl such as a phenyl-C 1-2 alkyl group, e.g.,
benzyl, phenethyl, benzhydryl, etc., or an
a-naphthyl-C 1-2 alkyl group such as a-naphthylmethyl,
etc.; pivaloyloxymethyl group, which are widely used
as an ester for oral use, and the like. Furthermore,
the metastins include peptides, wherein the amino
group at the N-terminal methionine residue is
protected with a protecting group (e.g., a Ci- acyl
group such as a C2- alkanoyl group, e.g., formyl
group, acetyl group, etc.); those wherein the
N-terminal region is cleaved in vivo and the glutamyl
group thus formed is pyroglutaminated; those wherein a
substituent (e.g., -OH, -SH, amino group, imidazole
group, indole group, guanidino group, etc.) on the
side chain of an amino acid in the molecule is
protected with a suitable protecting group (e.g., a
Ci.6 acyl group such as a C2- alkanoyl group, e.g.,
formyl group, acetyl group, etc.), or conjugated
peptides such as glycopeptides bound to sugar chains.
For salts of the metastin of the present invention,
preferred are salts with physiologically acceptable
bases (e.g., alkali metal salts) or acids (e.g.,
organic acids or inorganic acids), etc., especially
preferred are physiologically acceptable acid addition
salts. Examples of such salts include salts with, for
example, inorganic acids (e.g., hydrochloric acid,
phosphoric acid, hydrobromic acid, sulfuric acid);
salts with organic acids (e.g., acetic acid, formic
acid, propionic acid, fumaric acid, maleic acid,
succinic acid, tartaric acid, citric acid, malic acid,
oxalic acid, benzoic acid, methanesulfonic acid,
benzenesulfonic acid) and the like. As the DNAs
encoding metastins, there are used, for example, DNAs
encoding human metastin described in WO 00/24890, DNAs
encoding mouse or rat metastin described in WO
01/75104, etc. The DNAs encoding the metastins may be
any of genomic DNA, genomic DNA library, cDNA derived
from the cells and tissues described above, cDNA
library derived from the cells and tissues described
above and synthetic DNA. Thevector to be used for the
library may be any of bacteriophage, plasmid, cosmid
and phagemid. The DNA may also be directly amplified
by reverse transcriptase polymerase chain reaction
(hereinafter abbreviated as RT-PCR) using the total
RNA or mRNA fraction prepared from the cells and
tissues described above. The DNA encoding human
metastin, mouse metastin precursor (A), mouse metastin
precursor (B) or rat metastin precursor may be any
DNA, so long as each is a DNA containing a base
sequence represented by SEQ ED NO: 2, SEQ ID NO: 4,
SEQ ED NO: 6 or SEQ ID NO: 8, or a DNA having a base
sequence hybridizable to the base sequence represented
by any base sequence represented by SEQ ID NO: 2, SEQ
ID NO: 4, SEQ ID NO: 6 or SEQ ID NO: 8 under highly
stringent conditions and encoding the human metastin,
mouse metastin (A), mouse metastin (B) or rat metastin
described above. Specific examples of the DNA
hybridizable to the base sequence represented by any
of SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6 or SEQ ID
NO: 8 include DNAs containing a base sequence having
at least about 70% homology, preferably at least about
80% homology, more preferably at least about 90%
homology and the most preferably at least about 95%
homology, to the base sequence represented by any of
SEQ ID NO: 2, SEQ ID NO: 4, SEQ LD NO: 6 or SEQ ED NO:
8 . Homology in the base sequence can be measured
under the following conditions (an expectation value =
10; gaps are allowed; filtering = ON; match score = 1;
mismatch score = -3) using the homology scoring
algorithm NCBI BLAST (National Center for
Biotechnology Information Basic Local Alignment Search
Tool). The hybridization can be carried out by per se
publicly known methods or by modifications of these
methods, for example, according to the method
described in Molecular Cloning, 2nd (J. Sambrook et
al., Cold Spring Harbor Lab. Press, 1989). A
commercially available library may also be used
according to the instructions of the attached
manufacturer's protocol. Preferably, the hybridization
can be carried out under highly stringent conditions.
The highly stringent conditions used herein are, for
example, those in a sodium concentration at about 19
to 40 mM, preferably about 19 to 20 mM at a
temperature of about 50 to 70C, preferably about 60 to
65C. In particular, hybridization conditions in a
sodium concentration of about 19 mM at a temperature
of about 65C are most preferred.Specifically, as the
DNA encoding the human metastin consisting of the
amino acid sequence represented by SEQ ID NO: 1, the
DNA consisting of the base sequence represented by SEQ
ID NO: 2 is used. Accordingly, for the base sequence
encoding the human metastin consisting of the various
amino acid sequences described above, a base sequence
corresponding to each of the partial amino acid
sequences in the amino acid sequence represented by
SEQ ID NO: 1 may be chosen from the base sequence
represented by SEQ ED NO: 2. As the DNA encoding the
mouse metastin precursor (A) comprising the amino acid
sequence represented by SEQ ID NO: 3, there are
employed a DNA consisting of the base sequence
represented by SEQ ED NO: 4, and the like.
Accordingly, for the base sequence encoding the mouse
metastin precursor (A) consisting of the various amino
acid sequences described above, a base sequence
corresponding to each of the partial amino acid
sequences in the amino acid sequence represented by
SEQ ID NO: 3 may be chosen from the base sequence
represented by SEQ ID NO: 4 . As the DNA encoding the
mouse metastin precursor (B) comprising the amino acid
sequence represented by SEQ ID NO: 5, there are
employed a DNA consisting of the base sequence
represented by SEQ ID NO: 6, and the like.
Accordingly, for the base sequence encoding the mouse
metastin precursor (B) comprising of the various amino
acid sequences described above, a base sequence
corresponding to each of the partial amino acid
sequences in the amino acid sequence represented by
SEQ ID NO: 5 may be chosen from the base sequence
represented by SEQ ID NO: 6 . As the DNA encoding the
rat metastin comprising the amino acid sequence
represented by SEQ ED NO: 7, there are employed a DNA
consisting of the base sequence represented by SEQ ED
NO: 8, and the like. Accordingly, for the base
sequence encoding the rat metastin consisting of the
various amino acid sequences described above, a base
sequence corresponding to each of the partial amino
acid sequences in the amino acid sequence represented
by SEQ ED NO: 7 may be chosen from the base sequence
represented by SEQ ED NO: 8. More specifically, for
the peptide consisting of the amino acid sequence
represented by SEQ ID NO: 1 (human metastin 54
(1-54)), a DNA containing the base sequence
represented by SEQ ED NO: 2, etc is used. For the
peptide consisting of the N-terminal 40th-54th amino
acid sequence in the amino acid sequence represented
by SEQ ID NO: 1 (human metastin 15(40-54); SEQ ID NO:
15); a DNA containing the base sequence represented by
SEQ ID NO: 19, etc. is used. For the peptide
consisting of the N-terminal 45th-54th amino acid
sequence in the amino acid sequence represented by SEQ
ID NO: 1 (human metastin 10 (45-54); represented by
SEQ ID NO: 16), a DNA containing the base sequence
represented by SEQ ID NO: 20, etc. is used. For the
peptide consisting of the N-terminal 46th-54th amino
acid sequence in the amino acid sequence represented
by SEQ ID NO: 1 (human metastin 9 (46-54); represented
by SEQ ID NO: 17), a DNA containing the base sequence
represented by SEQ ED NO: 21, etc. is used. For the
peptide consisting of the N-terminal 47th-54th amino
acid sequence in the amino acid sequence represented
by SEQ ID NO: 1 (human metastin 8 (47-54); represented
by SEQ ID NO: 18), a DNA containing the base sequence
represented by SEQ ID NO: 22, etc. is used. As the
metastin receptor, its partial peptides or salts
thereof, there are used, for example, a human metastin
receptor, its partial peptides or salts thereof
described in WO 00/24890, a mouse or rat human
metastin receptor, its partial peptides or salts
thereof described in WO 01/75104, etc. Specifically, a
protein comprising the same or substantially the same
amino acid sequence as the amino acid sequence
represented by SEQ ID NO: 9, SEQ ID NO: 1 1 or SEQ ID
NO: 13, etc. is used as the metastin receptor. The
amino acid sequence which is substantially the same
amino acid sequence as the amino acid sequence
represented by SEQ ID NO: 9, SEQ ID NO: 11 or SEQ ED
NO: 13 includes, for example, an amino acid sequence
having at least about 70% homology, preferably at
least about 80% homology, more preferably at least
about 90% homology, and most preferably at least about
95% homology, to the amino acid sequence represented
by SEQ ID NO: 9, SEQ ID NO: 11 or SEQ ID NO: 13.
Homology of the amino acid sequences can be determined
under the following conditions (an expectation value =
10; gaps are allowed; matrix = BLOSUM62; filtering =
OFF) using a homology scoring algorithm NCBI BLAST
(National Center for Biotechnology Information Basic
Local Alignment Search Tool) As the protein comprising
substantially the same amino acid sequence as the
amino acid sequence represented by SEQ ID NO: 9, SEQ
ID NO: 11 or SEQ ID NO:13, preferred is a protein
having substantially the same amino acid sequence as
the amino acid sequence represented by SEQ ID NO: 9,
SEQ ID NO: 11 or SEQ ID NO: 13 and having the activity
of the same nature as that of a protein having the
amino acid sequence represented by SEQ ID NO: 9, SEQ
ID NO: 11 or SEQ ID NO: 13, etc. As the activity of
substantially the same nature, there are, for example,
a ligand binding activity, a signal transduction
activity, and the like. The "substantially the same
nature" is used to mean that the nature of these
activities is equivalent in terms of quality. Thus,
the activities such as a ligand binding activity, a
signal transduction activity, etc. are preferably
equivalent (e.g., about 0.01 to 100 times, preferably
about 0.5 to 10 times, more preferably 0.5 to 2
times), but differences in quantitative factors such
as a level of these activities, or such as a molecular
weight of the protein may be present and allowable.
The activities such as a ligand binding activity, a
signal transduction activity, etc. can be assayed by
per se publicly known method with modifications and
may be determined according to methods of determining
a ligand or screening methods described in, e.g., WO
00/24890 or WO 01/75104. Examples of the metastin
receptor used include proteins comprising (i) the
amino acid sequence represented by SEQ ID NO: 9, SEQ
ID NO: 11 or SEQ ID NO: 13, of which at least 1 or 2
(preferably about 1 to about 30, more preferably about
1 to about 10 and most preferably several ( 1 or 2))
amino acids are deleted; (ii) the amino acid sequence
represented by SEQ ID NO: 9, SEQ ID NO: 11 or SEQ ID
NO: 13, to which at least 1 or 2 (preferably about 1
to about 30, more preferably about 1 to about 10 and
most preferably several ( 1 or 2)) amino acids are
added; (iii) the amino acid sequence represented by
SEQ ID NO: 9, SEQ ID NO: 11 or SEQ ID NO: 13, in which
at least 1 or 2 (preferably about 1 to about 30, more
preferably about 1 to about 10 and most preferably
several ( 1 or 2)) amino acids are substituted by
other amino acids; or (iv) a combination of these
amino acid sequences; and the like. Throughout the
specification, the metastin receptors are represented
in accordance with the conventional way of describing
peptides, that is, the N-terminus (amino terminus) at
the left hand and the C-terminus (carboxyl terminus)
at the right hand. In the metastin receptors including
the metastin receptor represented by SEQ ID NO: 9, SEQ
ID NO: 11 or SEQ ID NO: 13, the C-terminus may be in
any form of a carboxyl group (-COOH), a carboxylate
(-COO-), an amide (-CONH 2) and an ester (-COOR).
Herein, examples of R of the ester group include a
Ci-6 alkyl group such asmethyl, ethyl, n-propyl,
isopropyl, n-butyl, etc.; a C3-8 cycloalkyl group such
as cyclopentyl, cyclohexyl, etc.; a C6.n aryl group
such as phenyl, a-naphthyl, etc.; a C7- aralkyl such
as a phenyl-Ci -2 alkyl group, e.g., benzyl,
phenethyl, etc., or an a-naphthyl-Ci -2 alkyl group
such as a-naphthyl methyl, etc.; and pivaloyloxymethyl
group, which are widely used as an ester for oral use,
and the like. Where the metastin receptors contain a
carboxyl group (or a carboxylate) at a position other
than the C-terminus, the carboxyl group may be
amidated or esterified and such amides or esters are
also included within the receptor protein of the
present invention. In this case, the ester group used
may be the same group as the C-terminal esters
described above. Furthermore, the metastin receptors
include those wherein the amino group at the
N-terminal methionine residue is protected with a
protecting group (e.g., a Ci- acyl group such as a C2-
alkanoyl group, e.g., formyl group, acetyl group,
etc.); those wherein the N-terminal region is cleaved
in vivo and the glutamyl group thus formed is
pyroglutaminated; those wherein a substituent (e.g.,
-OH, -SH, amino group, imidazole group, indole group,
guanidino group, etc.) on the side chain of an amino
acid in the molecule is protected with a suitable
protecting group (e.g., a C1- acyl group such as a
C2-6 alkanoyl group, e.g., formyl group, acetyl group,
etc.), or conjugated proteins such as glycoproteins
bound to sugar chains. Specific examples of the
metastin receptors include human metastin receptor
consisting of the amino acid sequence represented by
SEQ DD NO: 9, rat metastin receptor consisting of the
amino acid sequence represented by SEQ ID NO: 11,
mouse metastin receptor consisting of the amino acid
sequence represented by SEQ ID NO 13, etc. The partial
peptides of the metastin receptor (hereinafter
sometimes simply referred to as the partial peptide)
may be any peptide, so long as they are partial
peptides of the metastin receptor described above;
there are used those such as protein molecules of the
metastin receptor, which are the sites exposed outside
the cell membrane, and having a ligand binding
activity. Specifically, the partial peptide of the
metastin receptor consisting of the amino acid
sequence represented by SEQ ID NO: 9, SEQ ID NO: 1 1
or SEQ ID NO: 13 is a peptide containing the parts
analyzed to be extracellular domains (hydrophilic
domains) in the hydrophobic plotting analysis. A
peptide containing a hydrophobic domain in part can be
used as well. In addition, the peptide may contain
each domain separately or a plurality of domains
together.In the metastin receptor, preferred partial
peptides are those having the number of amino acids of
at least 20, preferably at least 50, and more
preferably at least 100, in the amino acid sequence
described above, which constitutes the metastin
receptor 



The partial peptide may be a peptide having the amino
acid sequence described above, of which at least 1 or
2 (preferably about 1 to about 10 and more preferably
several ( 1 or 2)) amino acids are deleted; to which
at least 1 or 2 (preferably about 1 to about 10 and
more preferably several ( 1 or 2)) amino acids are
added, or, in which at least 1 or 2 (preferably about
1 to about 10 and more preferably several ( 1 or 2))
amino acids are substituted by other amino acids In
the partial peptide, the C terminus may be any form of
a carboxyl group (-COOH), a carboxylate (-COO ), an
amide (-CONH 2) and an ester (-COOR), as in the
metastin receptor described above. Furthermore, the
partial peptides include peptides, wherein the amino
group at the N-terminal methionine residue is
protected with a protecting group; those wherein the
N-terminal region is cleaved in vivo and the glutamyl
group thus formed is pyroglutaminated; those wherein a
substituent on the side chain of an amino acid in the
molecule is protected with a suitable protecting
group, or conjugated peptides such as glycopeptides
bound to sugar chains, as in the metastin receptors
described above. For salts of the metastin receptor or
the partial peptide, preferred are salts with
physiologically acceptable acids, especially
physiologically acceptable acid addition salts.
Examples of the salts include salts with, for example,
inorganic acids (e.g., hydrochloric acid, phosphoric
acid, hydrobromic acid, sulfuric acid); salts with
organic acids (e g , acetic acid, formic acid,
propionic acid, fumaric acid, maleic acid, succinic
acid, tartaric acid, citric acid, malic acid, oxalic
acid, benzoic acid, methanesulfonic acid,
benzenesulfonic acid) and the like As the DNA encoding
the metastin receptor or its partial peptides, there
are used, for example, a DNA encoding the human
metastin receptor or its partial peptides described in
WO 00/24890, a DNA encoding the mouse or rat metastin
receptor or its partial peptides described in WO
01/75104, etc. The DNAs encoding the metastin receptor
or its partial peptides may be any of genomic DNA,
genomic DNA library, cDNA derived from the cells and
tissues described above, cDNA library derived from the
cells and tissues described above and synthetic DNA.
The vector to be used for the library may be any
ofbacteriophage, plasmid, cosmid and phagemid. The DNA
may also be directly amplified by reverse
transcriptase polymerase chain reaction (hereinafter
abbreviated as RT-PCR) using the total RNA or mRNA
fraction prepared from the cells and tissues described
above. Specifically, the DNA encoding human metastin
receptor, mouse metastin receptor or rat metastin
receptor may be any DNA, so long as it is a DNA
comprising each base sequence represented by SEQ ID
NO: 10, SEQ ID NO: 12 or SEQ ID NO: 14, or a DNA
comprising a base sequence hybridizable to the base
sequence represented by SEQ ID NO: 10, SEQ ID NO: 12
or SEQ ID NO: 14 under highly stringent conditions and
encoding a receptor having the activity of
substantially the same nature (e.g., a ligand binding
activity, a signal transduction activity, etc.) as
that of the human metastin receptor, mouse metastin
receptor or rat metastin receptor consisting of the
amino acid sequence represented by SEQ ID NO: 10, SEQ
ED NO: 12 or SEQ ID NO: 14. Examples of the DNA
hybridizable to the base sequence represented by any
of SEQ ID NO: 10, SEQ ID NO: 12 or SEQ ID NO: 14
include DNAs comprising a base sequence, having at
least about 70% homology, preferably at least about
80% homology, more preferably at least about 90%
homology and the most preferably at least about 95%
homology, to the base sequence represented by any of
SEQ ID NO: 10, SEQ ID NO: 12 or SEQ ID NO: 14.
Homology in the base sequence can be measured under
the following conditions (an expectation value = 10;
gaps are allowed; filtering = ON; match score = 1;
mismatch score = -3) using the homology scoring
algorithm NCBI BLAST (National Center for
Biotechnology Information Basic Local Alignment Search
Tool). The hybridization can be carried out by per se
publicly known methods or by modifications of these
methods, for example, according to the method
described in Molecular Cloning, 2nd (J. Sambrook et
al., Cold Spring Harbor Lab. Press, 1989), etc. A
commercially available library may also be used
according to the instructions of the attached
manufacturer's protocol. Preferably, the hybridization
can be carried out under highly stringent conditions.
The highly stringent conditions used herein are, for
example, those in a sodium concentration at about 19
to 40 mM, preferably about 19 to 20 mM at a
temperature of about 50 to 7O0C, preferably about 60
to 65C. In particular, hybridization conditions in a
sodium concentration of about 19 mM at a temperatureof
about 650C are most preferred. More specifically, as
the DNA encoding the human metastin receptor
consisting of the amino acid sequence represented by
SEQ ID NO. 9, the DNA consisting of the base sequence
represented by SEQ ID NO: 10 is used. As the DNA
encoding the rat metastin receptor consisting of the
amino acid sequence represented by SEQ ID NO 11, the
DNA consisting of the base sequence represented by SEQ
ED NO: 12 is used. As the DNA encoding the mouse
metastin receptor consisting of the amino acid
sequence represented-by SEQ ED NO: 13, the DNA
consisting of the base sequence represented by SEQ ED
NO: 14 is used The metastin receptors, their partial
peptides or salts thereof and the DNAs encoding the
metastin receptors or their partial peptides can be
obtained or produced by the methods described in WO
00/24890 or WO 01/75104. The present invention will be
described in detail by referring to EXAMPLES,
FORMULATION EXAMPLES AND TEST EXAMPLES, but is not
deemed to be limited thereto, and any modification may
be made without departing from the scope of the
present invention. In the following EXAMPLES, the term
"room temperature" normally means a temperature of
about 10C to about 35C. In percentages, the yield is
shown by mol/mol% and the solvent used in
chromatography by vol%, and the remaining by wt%. In
proton NMR spectra, data on OH, NH protons, etc. that
are broad and unidentified are not shown The other
abbreviations used in the specification mean as
follows Abbreviation Description 10Y,CSNH
C-terminal-CONH 2 at the 10-position is substituted
with -CSNH2 1T2,CH 2NH : The -CONH- bond between the
1- and 2-positions is substituted with the
-CH2NH-bond. 2Y3,CH2NH : The -CONH- bond between the
2- and 3-positions is substituted with the -CH2NH-bond
. 3Y4,CH2NH : The -CONH- bond between the 3- and
4-positions is substituted with the -CH2NH- bond.
4Y5,CH2NH : The -CONH- bond between the 4- and
5-positions is substituted with the -CH2NH- bond.
6Y7,CSNH : The -CONH- bond between the 6- and
7-positions is substitutedwith the -CSNH- bond. -
6Y7,NHCO : The -CONH- bond between the 6- and
7-positions is substituted with the -NHCO- bond
6Y7,CH2NH : The -CONH- bond between the 6- and
7-positions is substituted with the -CH2NH- bond.
6Y7,CH2O : The -CONH- bond between the 6- and
7-positions is substituted with the -CH2O- bond.
7Y8,CH2NH : The -CONH- bond between the 7- and
8-positions is substituted with the -CH2NH- bond.
8Y9,CH2NH : The -CONH- bond between the 8- and
9-positions is substituted with the -CH2NH- bond.
9Y10,CH2NH : The -CONH- bond between the 9- and
10-positions is substituted with the -CH2NH- bond. Abu
: 2-aminobutanoic acid Abz(2) -:2-aminobenzoic acid
Abz(3) :3-aminobenzoic acid Ac : acetyl AcONB :
N-acetoxy-5-norbornene-2,3-dicarboximide Acp :
6-aminocaproic acid AcOEt ethyl acetate AcOH : acetic
acid Aib : a-aminoisobutanoic acid Ala(2-Qui) :
2-quinolylalanine Ala(3-Bzt) 3-benzothienylalanine
Ala(cPr) : cyclopropylalanine Ala(Pip) :
(4-piperidin-l-yl)alanine Alb : Albizziin
2-amino-3-ureidopropionic acid Ambz(4)
4-aminomethylbenzoyl Arg(Ac) : N"-acetylarginine
Arg(Boc 2,Me) . Nww-bis-tert-butoxycarbonyl-N
w-methylarginine AIg(Et) : Nw-ethylarginine Arg(Me) .
Nw-methylarginine Arg(asyMe 2) or Arg(Me2)asym :
asymmetric-Nww-dimethylarginine Arg(symMe 2) or
Arg(Me2)sym : symmetric-Nw'w-dimethylarginine Arg(N0
2) :Nw-nitroarginineArg(Pbf)
Nw-2,2,4,6,7-pentamethyldihydrobenzofuransulfonylargir
iine Arg(n-Pr) JvT-propylarginine Arg(Tos)
N^-tosylarginine Asp(NHMe) N^methylasparagine
Asp(NMe2) N^-dimethylasparagine Asp(NHPen)
N^pentylasparagine Asp(NHcPr) Nw-cyclopropylasparagine
Asp(NHBzl) N^benzylasparagine AzaGly azaglycine AzaPhe
azaphenylalanine Aze(2) azetidine-2-carboxylic acid
Aze(3) azetidine-3-carboxylic acid b-Ala b-alanine Boc
tert-butoxycarbonyl BoC2O di-tert-butyl dicarbonate
Br-Z 2-bromobenzyloxycarbonyl Bu1 tert-butyl BzI
benzyl CDI 1,1'-carbonyldiimidazole Cha
cyclohexylalanine CIP 2-chloro-
1,3-dimethylimidazolium tetrafluoroborate Cit
citrulline CIt resin 2-chlorotrytyl resin Cl-Z
2-chlorobenzyloxycarbonyl cPr cyclopropyl Dab
2,4-diaminobutanoic acid Dap 2,3-diaminopropionic acid
Dap(Ac) N^-acetyl-b-diaminopropionic acid Dap(For)
N^-formyl-b-diaminopropionic acid Dap(Gly)
Nb-glycyl-b-diaminopropionic acid Dap(GnGly)
^-(N-guanidinoglycyO- b-diaminopropionic acid DCM
dichloromethane DEA diethylamine DIEA
N,N-diisopropylethylamine DIPCDI
1,3-diisopropylcarbodiimideDMAP
4-dimethylaminopyridine DMF N,N-dimethylformamide EDT
1,2-ethanedithiol Fmoc 9-fluorenylmethoxycarbonyl For
formyl g-Abu 4-aminobutanoic acid g-MeLeu
g-methylleucine Gn guanidino GuAmb
4-guanidinomethylbenzoyl Har homoarginine Har(Me)
Nw-methylhomoarginine His(3Me) 3-methylhistidine
p-methylhistidine HOAt 1-hydroxy-7-azabenzotriazole
HOBt 1-hydroxybenzotriazole HONB
N-hydroxy-5-norbornene-2,3-dicarboximide Hph
homophenylalanine cisHyp cis-4-hydroxyproline Hyp
trans-4-hydroxyproline Hyp(Bzl)
O-benzyl-trans-4-hydroxyproline IndPr
3-(indole-3-yl)propionyl zc imidazolidine-2-carboxylic
acid Lys(Me2) Ne e-dimethyllysine MBHA
p-methylbenzhydrylamine MeOH methanol Mtt
4-methyltrytyl N((CH2)3Gn)Gly
N-(3-guanidinopropyl)glycine NaI(I) 1-naphthylalanine
Nal(2) 2-naphthylalanine Nar norarginine Nar(Me)
N"-methylnorarginine NIe norleucine NMeAIa
Na-methylalanine NMeArg Na-methylarginine NMeAsn
N^methylasparagine NMeLeu Na-methylleucineNMePhe
Na-methylphenylalanine NMeSer INT-methyl serine NMeTrp
IST-methyltryptophan NMeTyr Ts^-methyltyrosine Nva
Norvaline OBu tert-butoxy Orn ornithine Orn(Mtt)
Nd-(4-methyltrytyl)ornithine PAL -
5-(4-(9-fluorenylmethoxycarbonyl)aminomethyl-3,5-dimet
hoxyphenoxy)valeric acid Pbf
2,2,4,6,7-pentamethyldihydrobenzofuran-5-sulfonyl pGlu
pyroglutamic acid Phe(2Cl) 2-chlorophenylalanine
Phe(2F) 2-fluorophenylalanine Phe(2Me)
2-methylphenylalanine Phe(3,4Cl 2)
3,4-dichlorophenylalanine Phe(3,4F2)
3,4-difluorophenylalanine Phe(3CF3)
3-trifluoromethylphenylalanine Phe(3Cl)
3-chlorophenylalanine Phe(3F) 3-fluorophenylalanine
Phe(3Me) 3-methylphenylalanine Phe(4Cl)
4-chlorophenylalanine Phe(4CN) 4-cyanophenylalanine
Phe(4F) 4-fluorophenylalanine Phe(4Gn)
4-guanidinophenylalanine Phe(4NH2)
4-aminophenylalanine Phe(4NO2) 4-nitrophenylalanine
Phe(4CN) 4-cyanophenylalanine Phe(4Me)
4-methylphenylalanine Phe(F5) pentafluorophenylalanine
aMePhe a-methylphenylalanine PheY(CH2O)Gly The -CONH-
bond between Phe and GIy is substituted with the
-CH2O- bond. PheY(CSNH)-NH2 : The C-terminal
phenylalanylamide is substituted with the
phenylalanylthioamide.Phg phenylglycine PhOH phenol
PhSMe thioanisole Pic(2) pipecolinic acid Pic(3)
3-piperidinecarboxylic acid Pip(2) 2-aminopipecolinic
acid Pro proline Pro(4F) trans-4-fluoroproline
Pro(4NH2) cis-4-aminoproline Pya(2) 2-pyridylalanine
Pya(3) 3-pyridylalanine Pya(4) 4-pyridylalanine PyAOP
(7-azabenzotriazole-l-yloxy)-tris(pyrrolidino)phosphon
ium hexafluorophosphate PyBOP (benzotriazol-
1-yloxy)-tris(pyrrolidino)phosphonium
hexafluorophosphate PyBrop
bromo-tris(pyrrolidino)phosphonium hexafluorophosphate
Pzc(2) piperazine-2-carboxylic acid Sar
N-methylglycine Ser(Ac) O-acetylserine Ser(Me)
O-methylserine Ser(3Phenyl) 3-phenylserine Thi
2-thienylalanine Thz thioproline Tic
1,2,3,4-tetrahydroisoquinoline-2-carboxylic acid TIS
triisopropylsilane Tie : tert-leucine Tos . tosyl 



Trp(For) :Nm-formyltryptophan Trt trytyl Tyr(Me) :
O-methyltyrosine Tyr(PO3H2) : O-phosphotyrosine
TyrY(CH2NH)Asn : The -CONH- bond between Tyr and Asn
is substituted with the -CH2NH- bond. TFA :
trifluoroacetic acidTFE : trifluoroethanol Z :
benzyloxycarbonyl In the specification, where the
codes of bases and amino acids are denoted by
abbreviations, they are based on the abbreviations in
accordance with the IUPAC-IUB Commission on
Biochemical Nomenclature or the common codes in the
art, examples of which are shown below. For amino
acids that may have the optical isomer, L form is
presented unless otherwise indicated. DNA
deoxyribonucleic acid cDNA complementary
deoxyribonucleic acid A adenine T thymine G guanine C
cytosine Y thymine or cytosine N thymine, cytosine,
adenine or guanine R adenine or guanine M cytosine or
adenine W thymine or adenine S cytosine or guanine RNA
ribonucleic acid mRNA messenger ribonucleic acid dATP
deoxyadenosine triphosphate dTTP deoxythymidine
triphosphate dGTP deoxyguanosine triphosphate dCTP
deoxycytidine triphosphate ATP adenosine triphosphate
EDTA ethylenediaminetetraacetic acid SDS sodium
dodecyl sulfate TFA trifluoroacetic acid EIA enzyme
immunoassay GIy or G glycine Ala or A alanine VaI or V
valineLeu or L : leucine- He or I : isoleucine Ser or
S : serine Thr or T : threonine Cys or C : cysteine
Met or M : methionine GIu or E : glutamic acid Asp or
D : aspartic acid Lys or K : lysine Arg orR : arginine
His or H : histidine Phe or F : phenylalanine Tyr orY
tyrosine Trp orW tryptophan Pro or P : proline Asn or
N asparagine GIn or Q . glutamine pGlu : pyroglutamic
acid The sequence identification numbers in the
sequence listing of the specification indicates the
following sequence, respectively. [SEQ DD NO l ] This
shows the amino acid sequence of human-derived
metastin (Metastin). [SEQ ID NO 2] This shows the base
sequence of DNA encoding human metastin [SEQ ID NO 3]
This shows the amino acid sequence of mouse metastin
precursor (A). [SEQ ID NO. 4] This shows the base
sequence of DNA encoding mouse metastin precursor (A),
which is the base sequence in plasmid pCMV-mKiSS-1
harbored on transformant Escherichia coli
DH10B/pCMV-mKiSS-l. [SEQ ED NO 5] This shows the amino
acid sequence of mouse metastin precursor (B). [SEQ ID
NO: 6]This shows the base sequence of DNA encoding
mouse metastin precursor (B), which is the base
sequence in plasmid pCR2. 1-mKiSS-1.4A harbored on
transformant Escherichia coli DH5a/pCR2.1-mKiSS-1.4A.
[SEQ ID NO: 7] This shows the amino acid sequence of
rat-derived metastin precursor. [SEQ ID NO: 8] This
shows the base sequence of DNA encoding rat metastin
precursor. [SEQ ID NO: 9] This shows the amino acid
sequence of human OT7T175 (metastin receptor). [SEQ ID
NO: 10] This shows the base sequence of DNA encoding
human OT7T175 (metastin receptor). [SEQ ID NO: 11]
This shows the amino acid sequence of rat OT7T175
(metastin receptor). [SEQ ID NO: 12] This shows the
base sequence of DNA encoding rat OT7T175 (metastin
receptor). [SEQ ID NO: 13] This shows the amino acid
sequence of mouse OT7T175 (metastin receptor). [SEQ ID
NO: 14] This shows the base sequence of DNA encoding
mouse OT7T175 (metastin receptor). [SEQ ID NO: 15]
This shows the amino acid sequence of human metastin
15 (40-54). [SEQ ID NO: 16] This shows the amino acid
sequence of human metastin 10 (45-54) (MSlO). [SEQ ID
NO: 17] This shows the amino acid sequence of human
metastin 9 (46-54). [SEQ ID NO: 18] This shows the
amino acid sequence of human metastin 8 (47-54). [SEQ
ID NO: 19] This shows the base sequence of DNA
encoding human metastin 15 (40-54). [SEQ ID NO:
20]This shows the base sequence of DNA encoding human
metastin 10 (45-54). [SEQ ID NO: 21] This shows the
base sequence of DNA encoding human metastin 9
(46-54). [SEQ ID NO: 22] This shows the base sequence
of DNA encoding human metastin 8 (47-54). The
transformant Escherichia coli DH10B/pCMV-mKiSS-l has
been on deposit since January 24, 2000 with
International Patent Organisms Depository, National
Institute of Advanced Industrial Science and
Technology (the former Ministry of International Trade
and Industry, Agency of Industrial Science and
Technology, National Institute of Bioscience and Human
Technology (NIBH)), located at Central 6, 1-1-1
Higashi, Tsukuba, Ibaraki (postal code 305-8566),
Japan, as the Accession Number FERM BP-7003 and since
December 16, 1999 with Institute for Fermentation
(EFO), located at 2-17-85, Juso-Honmachi, Yodogawa-ku,
Osaka-shi, Osaka, Japan, as the Accession Number IFO
16348. The transformant Escherichia coli DH5a/pCR2.
l-mKiSS-1.4A has been on deposit since March 6, 2000
with International Patent Organisms Depository,
National Institute of Advanced Industrial Science and
Technology (the former Ministry of International Trade
and Industry, Agency of Industrial Science and
Technology, National Institute of Bioscience and Human
Technology (NEBH)), located at Central 6, 1-1-1
Higashi, Tsukuba, Ibaraki (postal code 305-8566),
Japan, as the Accession Number FERM BP-7073 and since
February 16, 2000 with Institute for Fermentation
(IFO), located at 2-17-85 Juso-Honmachi, Yodogawa-ku,
Osaka-shi, Osaka, Japan, as the Accession Number EFO
16360. EXAMPLES (REFERENCE EXAMPLE 1) Production of
N-methyl-N,N'-Bis-Boc-l-guanylpyrazole Under a
nitrogen flow, 720 mg of 60% NaH in oil was dissolved
in 20 mL of dry DMF and 20 mL of dry DMF solution of
5.59 g of N,N'-Bis-Boc-l-guanylpyrazole commercially
available was added to the solution at O0C, followed
by stirring for 10 minutes. After 1.68 mL of methyl
iodide was added thereto, the mixture was stirred at
room temperature for 24 hours. After the solvent was
removed by distillation, the residue was dissolved in
AcOEt and the solution washed with IN HCl aq.
solution, satd. NaHCO aq. solution and then satd.NaCl
aq. solution. After drying over Na2SO4, the solvent
was concentrated and the concentrate was purified by
flush column chromatography (ethyl acetate/n-hexane =
1/4) using silica gel 60 (200 mL) to give 5 35 g
(yield 9 1.6%) of
N-methyl-N,N'-bis-Boc-l-guanylpyrazole as a colorless
oil. 1H NMR (300 MHz, CDCl3) : d 8.00 (br s, IH), 7.69
(br s, IH), 6.42 (dd, IH, J=2.7, 1.5 Hz), 3.25 (s,
3H), 1.53 (s, 9H), 1.30 (s, 9H) Elemental analysis as
CiSH24N4O Calcd.- C, 55.54; H, 7.46; N, 17.27 Found:
C, 55.36;H , 7.48; N, 17.06 RfI : 0.64, Rf2: 0.79
Developing solvent for TLC: RfI (ethyl
acetate/n-hexane = 1/2), Rf2 (methanol/chloroform =
2/98) Elution time on HPLC: 26.7 mins. Elution
conditions: Column: Wakosil-II 5C18 HG (4.6 x 100 mm)
Linear density gradient elution with eluants A/B =
100/0-20/80, using 0 .1% TFA in water as eluant A and
acetonitrile containing 0.1% TFA as eluant B (40
mins.) Flow rate: l.O ml/min. (REFERENCE EXAMPLE 2)
Production of N-methyl-N,N'-Bis-Z-l-guanylpyrazole In
an argon atmosphere, 40 mg of 60% NaH in oil was
dissolved in 5 mL of dry DMF and 5 mL of dry DMF
solution of 380 mg of N,N'-Bis-Z-l-guanylpyrazole
commercially available was added to the solution at
O0C, followed by stirring for 10 minutes After 125 mL
of methyl iodide was added thereto, the mixture was
stirred at room temperature for 15 hours. After the
solvent was distilled off, the residue was dissolved
in AcOEt and the solution washed with IN HCl aq.
solution, satd. NaHCO aq. solution and then satd. NaCl
aq. solution. After drying over Na2SO4, the solvent
was concentrated to give 393 mg of the crude product.
From the crude product, 170 mg was purified by flush
column chromatography (ethyl acetate/n-hexane = 1/4)
using silica gel 60 (75 mL) to give 353 mg (yield
89.5%) of N-methyl-N,N'-bis-Z-l-guanylpyrazole as a
colorless oil. 1H NMR (300 MHz, CDCl3) : d 7.97 (br s,
IH), 7.61 (d, IH, J=LOHz), 7.37-7.32 (m, 4H),
7.29-7.26 (m, 4H), 7 . 16-7. 13 (m, 2H), 6.36 (dd, IH,
J=2.8, 1.6 Hz), 5 . 18 (s, 2H),5.04 (s, 2H), 3.22 (s,
3H) Elemental analysis as C 1H2ON 4O4 Calcd.: C,
64.28; H, 5 . 14; N, 14.28 Found: C, 64.09; H, 5.24;
N, 14 43 RfI : 0.50, Rf2: 0.86 Developing solvent for
TLC: RfI (ethyl acetate/n-hexane=l/2) Rf2
(methanol/chloroform=2/98) Elution time on HPLC: 28.9
mins. Elution conditions: Column: Wakosil-II 5C18 HG
(4.6 x 100 mm) Linear density gradient elution with
eluants A/B = 100/0-20/80, using 0 1% TFA in water as
eluant A and acetonitrile containing 0.1% TFA as
eluant B (40 mins.) Flow rate: l.O ml/min. (EXAMPLE 1)
(Synthesis A): Production of des( 1)-Ac-[D-Tyr2,D-Trp3
,Thr5,AzaGly7,D-Arg9,Trp 10]MS 10 (Compound No. 708)
Trp(Boc), D-Arg(Pbf) and Leu were introduced in this
order into 178 mg of Rink Amide MBHA Resin (0.56
mmol/g) on an ABI 433A peptide synthesizer to produce
H-Leu-D-Arg(Pbf)-Trp(Boc)-Rink Amide MBHA resin.
Separately, 116.3 mg (0.4 mmol) of FmOC-NHNH .HCl was
suspended in 1mL of DMF, and under ice cooling a
suspension of 61.6 mg (0 38 mmol) of CDI in 10 ml of
THF was added thereto. Subsequently, 139.4 ml (0.8
mmol) of DIEA was added to the mixture, followed by
stirring at room temperature for an hour. The
resulting reaction solution was added to the
H-Leu-D-Arg(Pbf)-Trp(Boc)-Rink Amide MBHA resin
described above, followed by stirring at room
temperature for 15 hours. After completion of the
reaction, the resin was washed and, Phe, Thr(Bu') and
Asn(Trt) were introduced in this order into the
resulting Fmoc-AzaGly-Leu-D-Arg(Pbf)-Trp(Boc)-Rink
Amide MBHA resin on ABI 433A. The resin was divided
into halves, one of which was taken out and the
remaining half was applied again on ABI 433A, whereby
D-Trp(Boc) and D-Tyr(Bu') were introduced in this
order to give the H-D-Tyr(Bu
t)-D-Trp(Boc)-Asn(Trt)-Thr(Bu
t)-Phe-AzaGly-Leu-D-Arg(Pbf)-Trp(Boc)-Rink Amide MBHA
resin. Subsequently, the product was treated for 20
minutes in 3 ml of DMF with 9.4 ml (0.1 mmol) OfAc2O
and 17.4 ml (0. 1 mmol) of DIEA for N-terminal
acetylation The resin was washed and dried to give
202.2 mg of the Ac-D-Tyr(Bu
t)-D-Trp(Boc)-Asn(Trt)-Thr(Bu
t)-Phe-AzaGly-Leu-D-Arg(Pbf)-T f (Bo c)-Rink Amide
MBHA resin. To the resin obtained, 1.5 mL of
TFA/PhSMe/m-cresol/H 2O/TIS/EDT (80/5/5/5/2.5/2.5) was
added and the mixture was stirred for 90 minutes.
Diethyl ether was added to the reaction solution, the
resulting precipitate was centrifuged, and the
supernatant was removed. This procedure was repeated
twice for washing. The residue was extracted with an
aqueous acetic acid solution and the extract was
filtered to remove the resin. Then, linear density
gradient elution (60 minutes) was performed at a flow
rate of 15 ml/min with eluants A/B 70/30-60/40 using:
eluant A: 0 . 1% TFA in water and eluant B: 0 . 1%
TFA-containing acetonitrile on preparative HPLC using
YMC Pack R&D-ODS-5-B S-5, 120A column (30 x 250 mm).
The fractions containing the product were collected
and lyophilized to give 16 2 mg of white powders. Mass
spectrum (M+H)+ 1284.9 (calcd 1284.6) Elution time on
HPLC: 13.3 mins. Elution conditions: Column YMC-AM301
(4.6 x 100 mm) Linear density gradient elution with
eluants A/B = 80/20 - 30/70, using 0 1% TFA in water
as eluant A and acetonitrile containing 0 .1% TFA as
eluant B (25 mins ) Flow rate 1.0 ml/min (EXAMPLE 2)
Production of Fmoc-AzaGly-Leu-Arg(Boc 2,
Me)-Trp(Boc)-Rink Amide MBHA resin After 5 g (0.4
mmol/g) of commercially available Rink Amide MBHA
resin was swollen in DMF, the resin was treated with
50 ml of 20% piperidine/DMF solution for 20 minutes to
remove the Fmoc group. The resin obtained was washed
with DMF and treated with 4.213 g (8 mmol) of
Fmoc-Trp(Boc)-OH, 1.272 mL (8 mmol) of DIPCDI and 16
mL (8 mmol) of 0.5M HOAt/DMF solution at room
temperature for 90 minutes, whereby Trp(Boc) was
introduced to give the Fmoc-Trp(Boc)-Rink Amide MBHA
resin In a similar manner, Orn(Mtt) was introduced to
give 2 mmol of the Fmoc-Orn(Mtt)-Trp(Boc)-Rink Amide
MBHA resin. After the resin obtained was washed and
swollen with DCM, 50 mL of TFA/TIS/DCM (1/5/94) was
added thereto, followed by shaking for 10 minutes
andremoving the solution through filtration. This
procedure was repeated until yellow color caused by
free Mtt group in a TFA/TIS/DCM (1/5/94) solution
disappeared when the solution was added; thus the Mtt
group was removed. The resulting
Fmoc-Orn-Trp(Boc)-Rink Amide MBHA resin was
neutralized with 5%-DIEA/DCM solution. After washing
with DCM, 25 mL of DCM-TFE (4.1) and 1.946 g (6 mmol)
of N-methyl-N,N'-bis-Boc-l-guanylpyrazole obtained in
REFERENCE EXAMPLE 1 were added to the resin. DIEA was
added to the mixture to adjust pH of the resulting
solution to 10. The solution was shaken for 15 hours
to give 6 .195 g of Fmoc-Arg(Boc 2,Me)-Trp(Boc)-Rink
Amide MBHA resin. Fmoc-Leu was introduced into the
obtained resin as in the same manner described above.
The resin was divided in halves and the Fmoc group was
removed from the thus obtained Fmoc-Leu-Arg(Boc
2,Me)-Trp(Boc)-Rink Amide MBHA resin ( 1 mmol) to give
H-Leu-Arg(Boc 2,Me)-Trp(Boc)-Rink Amide MBHA resin ( 1
mmol) Separately, 1 745 g (6 mmol) of Fmoc-NHNH 2 HCl
was suspended in 20 mL of DMF-THF (4: 1). Under ice
cooling, 973 mg (6 mmol) of CDI and 2.09 mL (12 mmol)
of DIEA were added to the suspension, followed by
stirring at room temperature for an hour The resulting
reaction solution was added to the
H-Leu-Arg(Boc2,Me)-Trp(Boc)-Rink Amide MBHA resin
described above, and the mixture was stirred at room
temperature for 15 hours. After completion of the
reaction, the resin was washed and dried to give 3.314
g of the Fmoc-AzaGly-Leu-Arg(Boc 2,Me)-Trp(Boc)-Rink
Amide MBHA resin. (EXAMPLE 3) (Synthesis B) Production
of des(l-3)-Ac-[Thr5,AzaGly7,Arg(Me)9,Trpl0]MS10
(Compound No. 709) After 5.455 g (0.55 mmol/g) of
commercially available Rink Amide MBHA 



resin was swollen in DMF, the resin was treated with
50 ml of 20% piperidine/DMF solution for 20 minutes to
remove the Fmoc group The resin obtained was washed
with DMF and then treated with 6.3 19 g (12 mmol) of
Fmoc-Trp(Boc)-OH, 1.908 mL (12 mmol) of DIPCDI and 24
mL (12 mmol) of 0.5M HOAt/DMF solution at room
temperature for 90 minutes, whereby Trp(Boc) was
introduced to give the Fmoc-Trp(Boc)- Rink Amide MBHA
resin In a similar manner, Orn(Mtt) was introduced to
give 3 mmol of the Fmoc-Orn(Mtt)-Trp(Boc)-Rink Amide
MBHA resin. The resin obtained was washed with DCM and
swollen, and then 50 mL ofTFA/TIS/TFE/DCM (1/5/19/75)
was added to the resin, followed by shaking for 10
minutes and removing the solution through filtration.
This procedure was repeated until yellow color caused
by free Mtt group in a TFA/TIS/TFE/DCM (1/5/19/75)
solution disappeared when the solution was added
thereto; thus, the Mtt group was removed. The
resulting Fmoc-Orn-Trp(Boc)-Rink Amide MBHA resin was
neutralized with 5%-DIEA/DCM solution. After washing
with DCM, 20 mL of DCM-TFE (4: 1) and 2.919 g (9 mmol)
of N-methyl-N,N'-bis-Boc-l-guanylpyrazole obtained in
REFERENCE EXAMPLE 1 were added to the resin. DIEA was
added to the mixture to adjust pH of the solution to
10. The mixture was shaken for 15 hours to give the
Fmoc-Arg(Boc 2,Me)-Trp(Boc)-Rink Amide MBHA resin.
Fmoc-Leu was introduced into the obtained resin as in
the same manner described above. The Fmoc group was
then removed from the thus obtained Fmoc-Leu-Arg(Boc
2,Me)-Trp(Boc)-Rink Amide MBHA resin (3 mmol) to give
the H-Leu-Arg(Boc 2,Me)-Trp(Boc)-Rink Amide MBHA resin
(3 mmol). Separately, 3.489 g (12 mmol) of Fmoc-NHNH
2.HC1 was suspended in 20 mL of DMF. Under ice
cooling, a suspension of 1.849 g (11.4 mmol) of CDI in
20 mL of THF was added and then 4 .181 mL (24 mmol) of
DIEA was added to the mixture, followed by stirring at
room temperature for an hour. The resulting reaction
solution was added to the H-Leu-Arg(Boc
2,Me)-Trp(Boc)-Rink Amide MBHA resin described above,
followed by stirring at room temperature for 15 hours.
After completion of the reaction, the resin was washed
and dried to give the Fmoc-AzaGly-Leu-Arg(Boc
2,Me)-Trp(Boc)-Rink Amide MBHA resin. The resin
obtained was swollen in DMF and then treated with 30
ml of 20% piperidine/DMF solution for 20 minutes to
remove the Fmoc group. After the resin obtained was
washed with DMF, the resin was treated with 5.419 g
(12 mmol) of Trt-Phe-OH.0.5AcOEt, 6.257 g (12 mmol) of
PyAOP, 24 mL (12 mmol) of 0.5M HOAt/DMF and 7.316 mL
(42 mmol) of DIEA at room temperature for 90 minutes
to give the Trt-Phe-AzaGly-Leu-Arg(Boc
2,Me)-Trp(Boc)-Rink Amide MBHA resin. After the resin
obtained was washed with DCM and swollen, 50 mL of
TFA/TIS/TFE/DCM (1/5/19/75) was added to the resin,
followed by shaking for 10 minutes and removing the
solution through filtration. This procedure was
repeated until yellow brown color caused by the free
Trt group in a TFA/TIS/TFE/DCM (1/5/19/75) solution
disappeared when the solution was added; thus the Trt
group was removed. The H-Phe-AzaGly-Leu-Arg(Boc
2,Me)-Trp(Boc)-Rink AmideMBHA resin obtained was
neutralized with 5%-DEA/DMF solution and washed in
DMF. Thereafter, the resin was treated with 4.780 g
(12 mmol) of Fmoc-ThrCBu'KJH, 1.908 mL (12 mmol) of
DIPCDI and 24 mL (12 mmol) of 0.5M HOAt/DMF at room
temperature for 90 minutes to introduce Thr(Bu').
Subsequently, the Fmoc deprotection through treatment
with 50 ml of 20% piperidine/DMF solution for 20
minutes and condensation by the DIPCDI/HOAt method as
in the introduction of Thr(Bu') were performed to
introduce Asn(Trt). The resin was then washed and
dried to give 10.624 g of the Fmoc- Asn(Trt)-Thr(Bu
t)-Phe-AzaGly-Leu-Arg(Boc 2,Me)-Trp(Boc)-Rink Amide
MBHA resin. After 100 mg (0.03 mmol) of the resulting
resin was swollen in DMF, the resin was treated with 3
ml of 20% piperidine/DMF solution for 20 minutes to
remove the Fmoc group. The resin obtained was washed
with DMF and treated in 1 ml of DMF with 9.4 mL(0. 1
mmol) OfAc2O and 17.4 mL (0.1 mmol) of DEEA at room
temperature for 30 minutes for N-terminal acetylation.
The resin was washed and dried to give 94.2 mg of the
Ac-Asn(Trt)-Thr(Bu t)-Phe-AzaGly-Leu-Arg(Boc
2,Me)-Trp(Boc)-Rink Amide MBHA resin. , To the resin
obtained, 0.75 mL of TFA/PhSMe/m-cresol/H 2O/TIS/EDT
(80/5/5/5/2.5/2.5) was added and the mixture was
stirred for 90 minutes. Diethyl ether was added to the
reaction solution, the resulting precipitate was
centrifuged, and the supernatant was removed. This
procedure was repeated twice for washing. The residue
was extracted with an aqueous acetic acid solution and
the extract was filtered to remove the resin.
Thereafter, linear density gradient elution (60
minutes) was performed at a flow rate of 15 ml/min
with eluants A/B: 76/24-66/34 using: 0 .1% TFA in
water and eluant B : eluant A: 0 .1% TFA-containing
acetonitrile on preparative HPLC using YMC Pack
R&D-ODS-5-B S-5, 120A column (30 x 250 mm). The
fractions containing the product were collected and
lyophilized to give 2.8 mg of white powders. Mass
spectrum (M+H)+ 949.8 (Calcd. 949.5) Elution time on
HPLC: 10.2 mins. Elution conditions: Column YMC-AM301
(4.6 x 100 mm) Linear density gradient elution with
eluants A/B = 80/20-30/70, using 0 .1% TFA in water as
eluant A and acetonitrile containing 0.1% TFA as
eluant B (25 mins.) Flow rate: 1.0 ml/min.(EXAMPLE 4)
(Synthesis C): Production of
des(l-2)-Ac-[Acp3,Thr5,AzaGly7,Arg(Me)9,TrplO] MSlO
(Compound No. 713) After 100 mg (0 03 mmol) of the
Fmoc-Asn(Trt)-Thr(Bu t)-Phe-AzaGly-Leu- Arg(Boc
2,Me)-Trp(Boc)-Rink Amide MBHA resin was swollen in
DMF, the resin was treated with 3 ml of 20%
piperidine/DMF solution for 20 minutes to remove the
Fmoc group. The resin was washed with DMF and then
treated in 1 mL of DMF with 70.6 mg (0.2 mmol) of
Fmoc-Acp-OH, 104.2 mg (0.2 mmol) of PyAOP and 52.4 mL
(0.2 mmol) of DIEA at room temperature for 90 minutes
to introduce Acp; thus, the Fmoc-Acp-Asn(Trt)-Thr(Bu
t)-Phe-AzaGly-Leu-Arg(Boc 2,Me)-Tf (Boc)-Rink Amide
MBHA resin was obtained. The obtained resin was
treated with 3 ml of 20% piperidine/DMF solution and
then washed with DMF to remove the Fmoc group.
Subsequently, the resin was treated in 1 mL of DMF
with 9.4 mL (0. 1 mmol) OfAc O and 17.4 mL (0.1 mmol)
of DIEA at room temperature for 30 minutes to
acetylate the N terminus. The treated resin was then
washed and dried to give 101.2 mg of the
Ac-Acp-Asn(Trt)-Thr(BuVPhe-AzaGly-Leu-Arg(Boc
2,Me)-Trp(Boc)-Rink Amide MBHA resin. To the resin
obtained, 0.75 mL of TFA/PhSMe/m-cresol/H 2O/TIS/EDT
(80/5/5/5/2.5/2.5) was added, followed by stirring for
90 minutes. Diethyl ether was added to the reaction
solution, the resulting precipitate was centrifuged,
and the supernatant was removed. This procedure was
repeated twice for washing. The residue was extracted
with an aqueous acetic acid solution and the extract
was filtered to remove the resin. Then, linear density
gradient elution (60 minutes) was performed at a flow
rate of 15 ml/min with eluants A/B. 77/23-67/33 using:
eluant A: 0 .1% TFA in water and eluant B : 0 .1%
TFA-containing acetonitrile on preparative HPLC using
YMC Pack R&D-ODS-5-B S-5, 120A column (30 x 250 mm).
The fractions containing the product were collected
and lyophilized to give 7 3 mg of white powders. Mass
spectrum (M+H)+ 1062.7 (Calcd. 1062.6) Elution time on
HPLC: 10.7 mins. Elution conditions: Column YMC-AM301
(4.6 x 100 mm) Linear density gradient elution with
eluants A/B = 80/20-30/70, using 0 .1%TFA in water as
eluant A and acetonitrile containing 0 .1% TFA as
eluant B (25 mins.) Flow rate: 1.0 ml/min. (EXAMPLE 5)
(Synthesis D): Production of
Ac-D-Tyr-D-Trp-Asp(NHPen)-Thr-Phe-AzaGly-Leu-Arg(Me)-T
rp-NH 2 (Compound No. 714) Using 661 mg (0.25 mmol) of
the Fmoc-AzaGly-Leu-Arg(Boc 2,Me)-Trp(Boc)-Rink amide
MBHA resin, the peptide chain was extended on a
peptide synthesizer ABI 433A (Fmoc/DCC/HOBt) to give
the H-D-Tyr(Bu')-D-Trp(Boc)-Asp(OBu t)-Thr(Bu
t)-Phe-AzaGly-Leu-Arg(Boc 2,Me)-T f (Boc)-Rink amide
MBHA resin. To the resin, 5 mL of DMF, 111 mg of AcONB
and 87 mL of DEEA were added, followed by shaking for
3 hours. The resin was washed and then dried to give
the Ac- D-Tyr(Bu l)-D-Trp(Boc)- Asp(OBu
t)-Thr(Bu')-Phe-AzaGly-Leu-Arg(Boc 2,Me)-Trp(Boc)-Rink
amide MBHA resin. To the 9/10 amount of the resin, 5
mL of TFA/PhSMe/m-cresol/H 2O/TIS/EDT
(80/5/5/5/2.5/2.5) was added and the mixture was
shaken for 2 hours and ether was added for
precipitation The washing procedure with ether was
repeated and then dried to give 218.4 mg of
Ac-D-Tyr-D-Trp-Asp-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH
2. To 32.5 mg of the product, 1mL of DMF, 5.7 mL of
aminopentane, 13.5 mg of HOBt, 26.0 mg of PyBOP and
26. 1 mL of DEEA, and the mixture was stirred for 24
hours. After the solvent was removed by distillation,
ether was added for precipitation. The washing
procedure with ether was repeated and the dried. The
residue was dissolved in an aqueous acetic acid
solution. After insoluble matters were removed by
filtration, linear density gradient elution (60
minutes) was performed with eluants A/B: 65/35-55/45
using: eluant A. 0 .1% TFA in water and eluant B. 0 1%
TFA-containing acetonitrile on preparative HPLC using
YMC D-ODS-5-ST S-5 120A column (20 x 150 mm). The
fractions containing the product were collected and
lyophilized to give 11.0 mg of white powders. Mass
spectrum (M+H) + 1368.9 (Calcd 1368.7) Elution time on
HPLC: 20.9 mins. Elution conditions: Column:
Wakosil-II 5Cl 8 (4.6 x 100 mm)Linear density gradient
elution with eluants A/B = 1OO/O-5O/5O, using 0 .1%
TFA in water as eluant A and acetonitrile containing 0
.1% TFA as eluant B (25 mins.) Flow rate: 1.0 ml/min.
(EXAMPLE 6) (Synthesis E): Production of
des(l)-Ac-[D-Tyr2
;D-Trp3,Alb4,Thr5,AzaGly7,Arg(Me)9,Trpl0]MS10
(Compound No. 717) Using 132 mg (0:05 mmol) of the
Fmoc-AzaGly-Leu-Arg(Boc 2,Me)-Trp(Boc)-Rink amide MBHA
resin, the peptide chain was extended on a peptide
synthesizer ABI 433A (Fmoc/DCC/HOBt) to give the
H-D-Tyr(Bu t)-D-Trp(Boc)-Alb-Thr(Bu
t)-Phe-AzaGly-Leu-Arg(Boc 2,Me)-Trp(Boc)- Rink amide
MBHA resin. To the resin, 2 mL of DMF, 23 mg of AcONB
and 17 mL of DIEA were added, followed by shaking for
3 hours. The resin was washed and then dried to give
the Ac- D-Tyr(Bu')-D-Trp(Boc)-
Alb-Thr(Bu')-Phe-AzaGly-Leu- Arg(Boc
2,Me)-Trp(Boc)-Rink amide MBHA resin. To the resin, 1
mL of TFA/PhSMe/m-cresol/H 2O/TIS/EDT
(80/5/5/5/2.5/2.5) was added, followed by stirring for
2 hours. Ether was added to the reaction solution, the
resulting precipitate was centrifuged and the
supernatant was removed. This procedure was repeated
for washing. The residue was extracted with an aqueous
acetic acid solution and insoluble matters were
removed by filtration. Then, linear density gradient
elution (60 minutes) was performed with eluants A/B:
69/3 1-59/41 using: eluant A : 0.1% TFA in water and
eluant B: 0 .1% TFA-containing acetonitrile on
preparative HPLC using YMC D-ODS-5-ST S-5 120A column
(20 x 150 mm). The fractions containing the product
were collected and lyophilized to give 4.8 mg of white
powders. Mass spectrum (M+H) + 1313.9 (Calcd. 13 13.7)
Elution time on HPLC: 18.3 mins. Elution conditions:
Column: Wakosil-II 5C18 (4.6 x 100 mm) Linear density
gradient elution with eluants A/B = 100/0-50/50, using
0 1% TFA in water as eluant A and acetonitrile
containing 0.1% TFA as eluant B (25 mins.) Flow rate:
1.0 ml/min.(EXAMPLE 7) Production of
des(l)-Ac-[D-Tyr2,Hyp3,Thr5,AzaGly7,Arg(Me)9,Trpl O]MS
10 (Compound No. 723) The Fmoc-AzaGly-Leu-Arg(Boc
2,Me)-Trp(Boc)-Rink amide MBHA resin, 800 mg (0.3
mmol), was used as a starting material, and the
starting material was reacted on peptide synthesizer
ABI 433A (according to the Fmoc/DCC/HOBt 0.25 mmol
protocol) to introduce Phe, Thr(Bu'), Asn(Trt), Hyp(Bu
) and D-Tyr(Bu') in this order thereby to give the
H-D-Tyr(Bu')- Hyp(Bu t)-Asn(Trt)-Thr(Bu
t)-Phe-AzaGly-Leu-Arg(Boc 2,Me)-Trp(Boc)-Rink amide
MBHA resin. Subsequently, the resin was treated for 20
minutes in DMF with 94 4 ml ( 1 mmol) OfAc2O and 174 2
ml ( 1 mmol) of DIEA for N-terminal acetylation to
give 1.049 g of the Ac-D-Tyr(Bu
t)-Hyr(But)-Asn(Trt)-Thr(Bu')-Phe-AzaGly-Leu-Arg(Boc
2,Me)-Trp(Bo c)-Rink amide MBHA resin. The same
procedure was carried out again to give 1.035 g of the
resin. To each resin, 8 mL of TFA/PhSMe/m-cresol/H
2O/TIS/EDT (80/5/5/5/2.5/2.5) was added, followed by
stirring for 90 minutes Diethyl ether was added to the
reaction solution, the resulting precipitate was
centrifuged, and the supernatant was removed. This
procedure was repeated twice for washing The residue
was extracted with an aqueous acetic acid solution and
the resin was removed by filtration. Thereafter,
linear density gradient elution (60 minutes) was
performed at a flow rate of 15 ml/min with eluants A/B
76/24-66/34 using: eluant A: 0.1% TFA in water and
eluant B 0 1% TFA-containing acetonitrile on
preparative HPLC using YMC Pack R&D-ODS-5-B S-5, 120A
column (30 x 250 mm). The fractions containing the
product were collected and lyophilized. The obtained
white powders, 159.5 mg, were dissolved in 200 mL of
water and 550 mL of ion exchange resin BioRAD AGl x 8
AcO form was added to the solution. While manually
stirring the reaction solution sometimes, the solution
was allowed to stand for an hour. The solution was
filtered through a membrane filter to remove the resin
and give 134 5 mg of white powders as the acetate. To
the purified sample (the acetate) obtained, 6 725 ml
of glacial acetic acid was added and the mixture was
sonicated for 5 minutes Subsequently, 20.175 ml of
pure water was added to prepare 5 mg/ml/25% aqueous
acetic acid solution. The resulting 5 mg/ml solution
was dispensed by 4 ml each in six vials, and the rest
of the solution was transferred to a vial These vials
were frozen at -80C for 2 hours and then lyophilized,
in which the lyophilization was performed while
cooling at -40C for an hour, -200C for 2hours, 0C for
12 hours, 5C for 8 hours and 20C for 5 hours. As a
result, six vials of 20 mg each and one vial of 12.34
mg were obtained. Mass spectrum (M+H)+ 1225.9 (Calcd.
1225 6) Anal for amino acids (20% HCl containing 4%
thioglycolic acid, H O0C, hydrolysis for 24 hours;
figures in parentheses show theoretical values.): Asp
0.99 (1), Thr 0.96 (1); Leu 0.98 (1); Tyr 0 98 (1);
Phe 1.00 (1) Elution time on HPLC 11.4 mins. Elution
conditions: Column: YMC ODS AM-301 (4.6 x 100 mm) (4.6
x 100 mm) Linear density gradient elution with eluants
A/B = 80/20-30/70, using 0. 1% TFA in water as eluant
A and acetonitrile containing 0 .1% TFA as eluant B
(25 mins ) Flow rate: l.O ml/min. (EXAMPLE 8)
Production of des(l)-Ac-[D-Tyr2,Gly3
Thr5,AzaGly7,Arg(Me)9,Trpl0]MS10 (Compound No. 726)
The Fmoc-AzaGly-Leu-Arg(Boc 2,Me)-Trp(Boc)-Rink amide
MBHA resin, 661 mg (0.25 mmol), was used as a starting
material, and the starting material was reacted on
peptide synthesizer ABI 433A (according to the
Fmoc/DCC/HOBt 0 25 mmol protocol) to introduce Phe,
Thr(Bul), Asn(Trt), GIy and D-Tyr(Bu') in this order
thereby to give the H-D-Tyr(Bu t)-Gly-Asn(Trt)-Thr(Bu
t)-Phe-AzaGly-Leu-Arg(Boc 2,Me)-Ty(Boc)- Rink amide
MBHA resin. Subsequently, the resin was treated for 20
minutes in DMF with 94.4 ml ( 1 mmol) OfAc2O and 174 2
ml ( 1 mmol) of DEEA for N-terminal acetylation to
give 866.6 mg of the Ac-D-Tyr(Bu
t)-Gly-Asn(Trt)-Thr(Bu t)-Phe-AzaGly-Leu-Arg(Boc
2,Me)-Trp(Boc)- Rink amide MBHA resin. To the resin
obtained, 8 mL of TFA/PhSMe/m-cresol/H 2O/TIS/EDT
(80/5/5/5/2.5/2.5) was added, followed by stirring for
90 minutes. Diethyl ether was added to the reaction
solution, the resulting precipitate was centrifuged,
and the supernatant was removed. This procedure was
repeated twice for washing. The residue was extracted
with an aqueous acetic acid solution and the resin was
removed by filtration. Then, linear density gradient
elution (60 minutes) was performed at a flow rate of
15 ml/min with eluants A/B: 76/24-66/34 using: eluant
A: 0 . 1% TFA in water and eluant B: 0 .1%
TFA-containing acetonitrile on preparative HPLC using
YMC Pack R&D-ODS-5-BS-5, 120A column (30 x 250 mm).
The fractions containing the product were collected
and lyophilized. The obtained white powders, 42.9 mg,
were dissolved in 50 mL of water and 153 mL of ion
exchange resin BioRAD AGl x 8 AcO form was added to
the solution. While manually stirring the reaction
solution sometimes, the solution was allowed to stand
for an hour. The solution was then filtered through a
membrane filter to remove the resin and give 39.9 mg
of white powders as the acetate. To the purified
sample (the acetate) obtained, 1.995 ml of glacial
acetic acid was added and the mixture was sonicated
for 5 minutes. Subsequently, 5.985 ml of pure water
was added to prepare 5 mg/ml/25% aqueous acetic acid
solution. The resulting 5 mg/ml solution was dispensed
in one vial of 4 ml, and the rest of the solution was
transferred to a vial. These vials were frozen at -80C
for 2 hours and then lyophilized, in which the
lyophilization was performed while cooling at -40C for
an hour, -2O0C for 2 hours, O0C for 12 hours, 50C for
8 hours and 200C for 5 hours. As a result, one vial of
20 mg and one vial of 19.08 mg prepared from the
remaining solution were obtained. Mass spectrum (M+H)
+ 1169.7 (Calcd. 1169.6) Anal for amino acids (20% HCl
containing 4% thioglycolic acid, 1100C, hydrolysis for
24 hours; figures in parentheses show theoretical
values ) : Asp 0.98 (1); Thr 0.93 (1); GIy 0 97 (1);
Leu 0.94 (1); Tyr 0.97 (1); Phe 1.00 (1) Elution time
on HPLC: 11.3 mins. Elution conditions: 



Column: YMC ODS AM-301 (4.6 x 100 mm) Linear density
gradient elution with eluants A/B =80/20-30/70, using
0 .1% TFA in water as eluant A and acetonitrile
containing 0.1% TFA as eluant B (25 mins.) Flow rate:
1.0 ml/min. (EXAMPLE 9) Production of des(
1)-Ac-[D-Tyr2, Aib3 ,Thr5, AzaGly7, Arg(Me)9,Trp 10]MS
10 (Compound No. 727) The Fmoc-Asn(Trt)-Thr(Bu 1)-
Phe-AzaGly-Leu-Arg(Boc 2,Me)-Trp(Boc)-Rink amide MBHA
resin, 1325 mg (0.4 mmol), was used as a starting
material, and the starting material was reacted by the
manual solid phase synthesis (Fmoc/DEPCDI/HOAt) to
introduce Aib and D-Tyr(Bu') in this order. Thus, the
H-D-Tyr(Bu t)-Aib-Asn(Trt)-Thr(Bu t)-
Phe-AzaGly-Leu-Arg(Boc 2,Me)-Trp(Boc)-Rink amide MBHA
resin was obtained.Subsequently, 5 mL of DMF, 265 mg
of AcONB and 209 mL of DffiA were added and the
mixture was shaken for 3 hours for N-terminal
acetylation to give the Ac-D-TyrCBu
)-AIb-ASn(TJt)-ThT(Bu')- Phe-AzaGly-Leu-Arg(Boc
2,Me)-Trp(Boc)-Rink amide MBHA resin. To the resin
obtained, 8 mL of TFA/PhSMe/m-cresol/H 2O/TIS/EDT
(80/5/5/5/2.5/2.5) was added, followed by stirring for
90 minutes. Diethyl ether was added to the reaction
solution, the resulting precipitate was centrifuged,
and the supernatant was removed. This procedure was
repeated twice for washing. The residue was extracted
with an aqueous acetic acid solution and the resin was
removed by filtration. Then, linear density gradient
elution (60 minutes) was performed at a flow rate of
15 ml/min with eluants A/B: 72/28-62/38 using eluant
A: 0.1% TFA in water and eluant B - 0 1%
TFA-containing acetonitrile on preparative HPLC using
YMC Pack R&D-ODS-5-B S-5, 120A column (30 x 250 mm).
The fractions containing the product were collected
and lyophilized. The obtained white powders were
dissolved in 50 mL of water and 150 mL of ion exchange
resin BioRAD AGl x 8 AcO form was added to the
solution. While manually stirring the reaction
solution sometimes, the solution was allowed to stand
for an hour. The solution was then filtered through a
membrane filter to remove the resin and give 41.9 mg
of white powders as the acetate. To the purified
sample (the acetate) obtained, 2.095 ml of glacial
acetic acid was added and the mixture was sonicated
for 5 minutes. Subsequently, 6.285 ml of pure water
was added to prepare 5 mg/ml/25% aqueous acetic acid
solution. The resulting 5 mg/ml solution was dispensed
in one vial of 4 ml and one vial of 3 ml, and the rest
of the solution was transferred to a vial. These vials
were frozen at -80C for 2 hours and then lyophilized,
in which the lyophilization was performed while
cooling at -4O0C for an hour, -200C for 2 hours, 00C
for 12 hours, 50C for 8 hours and 200C for 5 hours As
a result, one vial of 20 mg, one vial of 15 mg and one
vial of 4.8 mg prepared from the remaining solution
were obtained. Mass spectrum (M+H)+ 1197 7 (Calcd.
1197.6) Anal for amino acids (20% HCl containing 4%
thioglycolic acid, 1100C, hydrolysis for 24 hours;
figures in parentheses show theoretical values.): Asp
0 98 (1); Thr 0 94 (1); Leu 0.95 (1); Tyr 0.97 (1);
Phe 1.00 (1) Elution time on HPLC. 13.0 mins. Elution
conditions: Column YMC-AM301 (4.6 x 100 mm) Linear
density gradient elution with eluants A/B =
80/20-30/70, using 0 1%TFA in water as eluant A and
acetonitrile containing 0 1% TFA as eluant B (25
mins.) Flow rate: l.O ml/min. (EXAMPLE 10) Production
of des(l)-Ac-[D-Tyr2,Glu3,Thr5
;AzaGly7,Arg(Me)9,Trpl0]MS10 (Compound No. 746) The
Fmoc-AzaGly-Leu-Arg(Boc 2,Me)-Trp(Boc)-Rink Amide MBHA
resin, 661 mg (0.25 mmol), was used as a starting
material, and the starting material was reacted on a
peptide synthesizer ABI 433A (according to the
Fmoc/DCC/HOBt 0.25 mmol protocol), whereby Phe,
Thr(Bu'), Asn(Trt), GIu(OBu1) and D-Tyr(Bu') were
introduced in this order to give the H-D-Tyr(Bu
t)-Glu(OBu t)-Asn(Trt)-Thr(Bu
t)-Phe-AzaGly-Leu-Arg(Boc 2,Me)- Trp(Boc)-Rink Amide
MBHA resin. Subsequently, the resin was treated for 20
minutes in DMF with 94.4 ml ( 1 mmol) OfAc2O and 174.2
ml ( 1 mmol) of DIEA for N-terminal acetylation to
give 940.0 mg of the Ac-D-Tyr(But)-Glu(OBu
t)-Asn(Trt)-Thr(Bu t)-Phe-AzaGly-Leu-Arg(Boc 2,Me)-
Trp(Boc)-Rink Amide MBHA resin. To the resin obtained,
6 mL of TFA/PhSMe/m-cresol/H 2O/TIS/EDT
(80/5/5/5/2.5/2.5) was added, followed by stirring for
90 minutes. Diethyl ether was added to the reaction
solution, the resulting precipitate was centrifuged,
and the supernatant was removed. This s procedure was
repeated twice for washing. The residue was extracted
with an aqueous acetic acid solution and the resin was
removed by filtration. Then, linear density gradient
elution (60 minutes) was performed at a flow rate of
15 ml/min with eluants A/B: 76/24-66/34 using: eluant
A: 0.1% TFA in water and eluant B: 0 . 1%
TFA-containing acetonitrile on preparative HPLC using
YMC Pack R&D-ODS-5-B S-5, 120A column (30 x 250 mm).
The fractions containing the product were collected
and lyophilized. The obtained white powders, 57.3 mg,
were dissolved in 100 mL of water and 192 mL of ion
exchange resin AGl x 8 AcO form, which was obtained by
converting commercially available BioRAD AGl x 8 Cl
form into the acetate type in a conventional manner,
was added to the solution. While manually stirring the
reaction solution sometimes, the solution was allowed
to stand for an hour. The solution was then filtered
through a membrane filter to remove the resin and the
resin was lyophilized to give 42.7 mg of white
powders. To the purified sample (the acetate)
obtained, 2 .135 ml of glacial acetic acid was added
and the mixture was sonicated for 5 minutes.
Subsequently, 6.405 ml of pure water wasadded to
prepare 5 mg/ml/25% aqueous acetic acid solution. The
resulting solution was dispensed by 4 ml each in two
vials, and the rest of the solution was transferred to
a vial. These vials were frozen at -80C for 2 hours
and then lyophilized, in which the lyophilization was
performed while cooling at -40C for 4 hours, -2O0C for
2 hours, 0C for 12 hours, 5C for 8 hours and 20C for 5
hours. As a result, two vials of 20 mg each and one
vial of 0.52 mg prepared from the remaining solution
were obtained. Mass spectrum (M+H)+ 1241.8 (Calcd.
1241.4) Anal for amino acids (20% HCl containing 4%
thioglycolic acid, H O0C, hydrolysis for 24 hours;
figures in parentheses show theoretical values.): Asp
0.99 (1); Thr 0.95 (1); GIu 0.96 (1); Leu 0.98 (1);
Tyr 0 . 98 (1); Phe 1.00 (1) Elution time on HPLC:
11.4 mins. Elution conditions: Column: YMC ODS AM-301
(4.6 x 100 mm) Linear density gradient elution with
eluants A/B =80/20-30/70, using 0 .1% TFA in water as
eluant A and acetonitrile containing 0 .1% TFA as
eluant B (25 mins.) Flow rate: l.O ml/min. (EXAMPLE I
l ) Production of des(
1)-Ac-[D-Tyr2,Lys3,Thr5,Phe(3F)6, AzaGly7,
Arg(Me)9,Trp 10]MS 10 (Compound No. 756) The
Fmoc-AzaGly-Leu-Arg(Boc 2,Me)-Trp(Boc)-Rink amide MBHA
resin, 661 mg (0.25 mmol), was used as a starting
material, and the starting material was reacted on ABI
433A peptide synthesizer (according to the
Fmoc/DCC/HOBt 0.25 mmol protocol), whereby Phe(3F),
Thr(Bu'), Asn(Trt), Lys(Boc) and D-Tyr(Bu') were
introduced in this order to give the H-D-TYr(Bu
)-LyS(BOC)-ASn(Tn)-Th^Bu )-PhC(SF)-AZaGIy-LeU-ATg(BoC2
Me)-TrP (Boc)-Rink amide MBHA resin. Subsequently, the
resin was treated for 20 minutes in DMF with 94.4 ml (
1 mmol) OfAc2O and 174.2 ml ( 1 mmol) of DIEA for
N-terminal acetylation to give 881 7 mg of the
Ac-D-Tyr(Bu
t)-Lys(Boc)-Asn(Trt)-Thr(Bu')-Phe(3F)-AzaGly-Leu-Arg(B
oc 2,Me)- Trp(Boc)-Rink amide MBHA resin. To the resin
obtained, 6 mL of TFA/PhSMe/m-cresol/H 2O/TIS/EDT
(80/5/5/5/2.5/2.5) was added, followed by stirring for
90 minutes. Diethyl ether was added to the reaction
solution, theresulting precipitate was centrifuged,
and the supernatant was removed. This procedure was
repeated twice for washing. The residue was extracted
with an aqueous acetic acid solution and the resin was
removed by filtration. Then, linear density gradient
elution (60 minutes) was performed at a flow rate of
15 ml/min with eluants A/B: 77/23-67/33 using: eluant
A: 0 .1% TFA in water and eluant B: 0 .1%
TFA-containing acetonitrile on preparative HPLC using
YMC Pack R&D-ODS-5-B S-5, 120A column (30 x 250 mm).
The fractions containing the product were collected
and lyophilized. The obtained white powders, 47.7 mg,
were dissolved in 50 mL of water and 316 mL of ion
exchange resin BioRAD AGl x 8 AcO form was added to
the solution. While manually stirring the reaction
solution sometimes, the solution was allowed to stand
for an hour. The solution was then filtered through a
membrane filter to remove the resin and give 42.2 mg
of white powders as the acetate. To the purified
sample (the acetate) obtained, 2.1 1 ml of glacial
acetic acid was added and the mixture was sonicated
for 5 minutes. Subsequently, 6.33 ml of pure water was
added to prepare 5 mg/ml/25% aqueous acetic acid
solution. The resulting 5 mg/ml solution was dispensed
in two vials of 4 ml each, and the rest of the
solution was transferred to a vial. These vials were
frozen at -80C for 2 hours and then lyophilized, in
which the lyophilization was performed while cooling
at -40C for an hour, -20C for 2 hours, 0C for 12
hours, 50C for 8 hours and 20C for 5 hours. As a
result, two vials of 20 mg and one vial of 0.20 mg
prepared from the remaining solution were obtained.
Mass spectrum (M+H)+ 1258.8 (Calcd. 1258.6) Anal for
amino acids (20% HCl containing 4% thioglycolic acid,
H O0C, hydrolysis for 24 hours; figures in parentheses
show theoretical values ) : Asp 0.99 (1); Thr 0.95
(1); Leu 0.95 (1); Tyr 0.99 (1); Phe(3F) 1.00 (1); Lys
0.97 (1) Elution time on HPLC: 10.8 mins Elution
conditions: Column: YMC ODS AM-301 (4.6 x 100 mm)
Linear density gradient elution with eluants A/B
=80/20-30/70, using 0 .1% TFA in water as eluant A and
acetonitrile containing 0 .1% TFA as eluant B (25
mins.) Flow rate: 1.0 ml/min. (EXAMPLE 12) Production
of des(l)-Ac-[D-T y
r2,Glu3,Thr5,Phe(3F)6,AzaGly7,Arg(Me)9,Trpl0]MS10(Comp
ound No. 757) The Fmoc-AzaGly-Leu-Arg(Boc
2,Me)-Trp(Boc)-Rink Amide MBHA resin, 661 mg (0 25
mmol), was used as a starting material, and the
starting material was reacted on ABI 433A peptide
synthesizer (according to the Fmoc/DCC/HOBt 0.25 mmol
protocol), whereby Phe(3F), Thr(Bu'), Asn(Trt),
GIu(OBu4) and D-Tyr(Bu') were introduced in this order
to give the H-D-Tyr(Bu')-Glu(OBu t)-Asn(Trt)-Thr(Bu
t)-Phe(3F)-AzaGly-Leu-Arg(Boc 2,Me)- Trp(Boc)-Rink
Amide MBHA resin Subsequently, the resin was treated
for 20 minutes in DMF with 94.4 ml ( 1 mmol) OfAc2O
and 174 2 ml ( 1 mmol) of DIEA for N-terminal
acetylation to give 872.5 mg of the
Ac-D-Tyr(But)-Glu(OBu t)-Asn(Trt)-Thr(Bu
t)-Phe(3F)-AzaGly-Leu-Arg(Boc 2,Me)- Trp(Boc)-Rink
Amide MBHA resin. To the resin obtained, 8 mL of
TFA/PhSMe/m-cresol/H 2O/TIS/EDT (80/5/5/5/2 5/2.5) was
added, followed by stirring for 90 minutes. Diethyl
ether was added to the reaction solution, the
resulting precipitate was centrifuged, and the
supernatant was removed This procedure was repeated
twice for washing. The residue was extracted with an
aqueous acetic acid solution and the resin was removed
by filtration. Then, linear density gradient elution
(60 minutes) was performed at a flow rate of 15 ml/min
with eluantsA/B. 74.5/25 5-64.5/35.5 using: eluant A:
0 .1% TFA in water and eluant B: 0 .1% TFA-containing
acetonitrile on preparative HPLC using YMC Pack
R&D-ODS-5-B S-5, 120A column (30 x 250 mm). The
fractions containing the product were collected and
lyophilized. The obtained white powders, 60.0 mg, were
dissolved in 100 mL of water and 198 mL of ion
exchange resin AGl x 8 AcO form, which was obtained by
converting commercially available BioRAD AGl x 8 Cl
form into the acetate type in a conventional manner,
was added to the solution. While manually stirring the
reaction solution sometimes, the solution was allowed
to stand for an hour The solution was then filtered
through a membrane filter to remove the resin and give
45.2 mg of white powders as the acetate. To the
purified sample (the acetate) obtained, 2.26 ml of
glacial acetic acid was added and the mixture was
sonicated for 5 minutes. Subsequently, 6.78 ml of pure
water was added to prepare 5 mg/ml/25% aqueous acetic
acid solution. The resulting 5 mg/ml solution was
dispensed by 4 ml each in two vials, and the rest of
the solution was transferred to a vial. These vials
were frozen at -8O0C for 2 hours and then lyophilized,
in which the lyophilization was performed while
cooling at -400C for an hour, -2O0C for 2 hours, 00C
for 12 hours, 5C for 8 hours and 2O0C for 5 hours.As a
result, two vials of 20 mg and one vial of 3.81 mg
prepared from the remaining solution were obtained.
Mass spectrum (M+H)+ 1259.9 (Calcd. 1259.6) Anal for
amino acids (20% HCl containing 4% thioglycolic acid,
H O0C, hydrolysis for 24 hours; figures in parentheses
show theoretical values.): Asp 0.99 (1); Thr 0.94 (1);
GIu 0.99 (1); Leu 0.94 (1); Tyr 0.97 (1); Phe(3F) 1.00
(1) Elution time on HPLC: 11.9 mins. Elution
conditions: Column: YMC ODS AM-301 (4.6 x 100 mm)
Linear density gradient elution with eluants A/B
=80/20-30/70, using 0 .1% TFA in water as eluant A and
acetonitrile containing 0 .1% TFA as eluant B (25
mins.) Flow rate: 1.0 ml/min. (EXAMPLE 13) Production
of des(l )-Ac-[D-Tyr2,Hyp3,Thr5,Phe(4F)6, AzaGly7,
Arg(Me)9,Trp 10]MS 10 (Compound No. 787) The
Fmoc-AzaGly-Leu-Arg(Boc 2,Me)-Trp(Boc)-Rink Amide MBHA
resin, 661 mg (0.25 mmol), was used as a starting
material, and the starting material was reacted on
peptide synthesizer ABI 433A (according to the
Fmoc/DCC/HOBt 0.25 mmol protocol), whereby Phe(4F),
Thr(Bul), Asn(Trt), Hyp(Bu') and D-Tyr(Bu') were
introduced in this order to give the H-D-Tyr(Bu
t)-Hyp(Bu t)-Asn(Trt)-Thr(Bu
t)-Phe(4F)-AzaGly-Leu-Arg(Boc 2,Me)- Trp(Boc)-Rink
Amide MBHA resin. Subsequently, the resin was treated
for 20 minutes in DMF with 94.4 ml ( 1 mmol) OfAc2O
and 174.2 ml ( 1 mmol) of DEEA for N-terminal
acetylation to give 832.8 mg of the Ac-D-Tyr(Bu
t)-Hyp(Bu t)-Asn(Trt)-Thr(Bu
t)-Phe(4F)-AzaGly-Leu-Arg(Boc 2,Me)- Trp(Boc)-Rink
Amide MBHA resin. The same procedure was carried out
again to give 823.9 mg of the resin. To each resin, 6
mL of TFA/PhSMe/m-cresol/H 2O/TIS/EDT (80/5/5/5/2. 5/2
5) was added, followed by stirring for 90 minutes.
Diethyl ether was added to the reaction solution, the
resulting precipitate was centrifuged, and the
supernatant was removed. This procedure was repeated
twice for washing. The residue was extracted with an
aqueous acetic acid solution and the resin was removed
by filtration. Then, linear density gradient elution
(60 minutes) was performed at a flow rate of 15 ml/min
witheluants A/B. 74/26-64/36 using: eluant A: 0 .1%
TFA in water and eluant B: 0 . 1% TFA-containing
acetonitrile on preparative HPLC using YMC Pack
R&D-ODS-5-B S-5, 120A column (30 x 250 mm). The
fractions containing the product were collected and
lyophilized. The obtained white powders, 117.7 mg,
were dissolved in 200 mL of water and 394 mL of ion
exchange resin AGl x 8 AcO form, which was obtained by
converting commercially available BioRAD AGl x 8 Cl
form into the acetate type in a conventional manner,
was added to the solution. While manually stirring the
reaction solution sometimes, the solution was allowed
to stand for an hour. The solution was then filtered
through a membrane filter to remove the resin and give
115.5 mg of white powders as the acetate. To the
purified sample (the acetate) obtained, 5.775 ml of
glacial acetic acid was added and the mixture was
sonicated for 5 minutes. Subsequently, 17.325 ml of
pure water was added to prepare 5 mg/ml/25% aqueous
acetic acid solution. The resulting 5 mg/ml solution
was dispensed by 4 ml each in five vials, and the rest
of the solution was transferred to a vial. These vials
were frozen at -80C for 2 hours and then lyophilized,
in which the lyophilization was performed while
cooling at -40C for 4 hours, -2O0C for 2 hours, 0C for
12 hours, 5C for 8 hours and 2O0C for 5 hours. As a
result, five vials of 20 mg and one vial of 11.95 mg
prepared from the remaining solution were obtained.
Mass spectrum (M+H) + 1243.6 (Calcd. 1243.6) Anal for
amino acids (20% HCl containing 4% thioglycolic acid,
H O0C, hydrolysis for 24 hours; figures in parentheses
show theoretical values ) : Asp 1.01 (1); Thr 0.96
(1); Leu 0.97 (1); Tyr 1.02 (1); Phe(4F) 1.00 (1)
Elution time on HPLC: 12.0 mins. Elution conditions:
Column: YMC ODS AM-301 (4.6 x 100 mm) Linear density
gradient elution with eluants A/B =80/20-30/70, using
0 .1% TFA in water as eluant A and acetonitrile
containing 0.1% TFA as eluant B (25 mins.) Flow rate:
l.O ml/min. (EXAMPLE 14) Production of
des(l)-Ac-[D-Tyr2,Hyp3,Thr5,AzaGly7,Trpl0]MS10
(Compound No. 797) The Rink amide MBHA resin, 357 mg
(0.25 mmol), was used as a starting material, and the
starting material were reacted on peptide synthesizer
ABI 433A(according to the Fmoc/DCC/HOBt 0.25 mmol
protocol), whereby Trp(Boc), Arg(Pbf) and Leu were
introduced to give the H-Leu-Arg(Pbf)-Trp(Boc)-Rink
amide MBHA resin. In a separate reactor, 290.75 mg ( 1
mmol) of the Fmoc-NHNH 2.HC1 was weighed and dissolved
in DMF. Under ice cooling, a suspension of 156.9 mg
(0.95 mmol) of CDI in THF and 339.7 ml of DIEA were
added and the mixture was stirred at room temperature
for an hour. The mixture was added to the
H-Leu-Arg(Pbf)-Trp(Boc)-Rink amide MBHA resin,
followed by stirring at room temperature overnight.
After the resin was washed, Phe, Thr(Bu'), Asn(Trt),
Hyp(Bu') and D-Tyr(Bu l) were introduced in this order
again on peptide synthesizer ABI 433A (according to
the Fmoc/DCC/HOBt 0.25 mmol protocol) to give the
H-D-Tyr(Bu t)- Hyp(Bu t)-Asn(Trt)-Thr(Bu
t)-Phe-AzaGly-Leu-Arg(Pbf)-Trp(Boc)- Rink amide MBHA
resin. Subsequently, the resin was treated for 20
minutes in DMF with 94.4 ml ( 1 mmol) OfAc 2O and 174
2 ml ( 1 mmol) of DIEA for N-terminal acetyl ation to
give 596.6 mg of the Ac-D-Tyr(Bu t)-Hyp(Bu
t)-Asn(Trt)-Thr(Bu
t)-Phe-AzaGly-Leu-Arg(Pbf)-Trp(Boc)-Ri 



nk amide MBHA resin To the resin obtained, 4 mL of
TFA/PhSMe/m-cresol/H O/TIS/EDT (80/5/5/5/2.5/2.5) was
added, followed by stirring for 90 minutes. Diethyl
ether was added to the reaction solution, the
resulting precipitate was centrifuged, and the
supernatant was removed. This procedure was repeated
twice for washing. The residue was extracted with an
aqueous acetic acid solution and the resin was removed
by filtration. Then, linear density gradient elution
(60 minutes) was performed at a flow rate of 15 ml/min
with eluants A/B: 74/26-64/36 using: eluant A: 0 .1%
TFA in water and eluant B: 0 . 1% TFA-containing
acetonitrile on preparative HPLC using YMC Pack
R&D-ODS-5-B S-5, 120A column (30 x 250 mm). The
fractions containing the product were collected and
lyophilized. The obtained white powders, 146.3 mg,
were dissolved in 100 mL of water and 530 mL of ion
exchange resin BioRAD AGl x 8 AcO was added to the
solution, followed by stirring for an hour. After the
resin was removed by cotton plug filtration through
silica wool, the same amount of the resin was again
added and the mixture was stirred for an hour. The
solution was filtered through a membrane filter to
remove the resin and lyophilized to give 127.3 mg of
white powders as the acetate. Mass spectrum (M+H) +
121 1. 1 (Calcd. 121 1 6) Anal for amino acids (20%
HCl containing 4% thioglycolic acid, H O0C, hydrolysis
for 24 hours; figures in parentheses show theoretical
values ) : Asp 0.99 (1); Thr 0.96(1); Leu 0.93 (1);
Tyr 0 98 (1); Phe 1.00 (1); Arg 0.99 (1) Elution time
on HPLC: 11.4 mins. Elution conditions: Column YMC ODS
AM-301 (4.6 x 100 mm) Linear density gradient elution
with eluants A/B =80/20-30/70, using 0 .1% TFA in
water as eluant A and acetonitrile containing 0 .1%
TFA as eluant B (25 mins.) Flow rate: 1.0 ml/min.
(EXAMPLE 15) Production of des(l)-Ac-[D-T y
r2,Hyp3,Alb4,Thr5,AzaGly7,Arg(Me)9,Trpl0]MS10
(Compound No. 800) The
Fmoc-AzaGly-Leu-Arg(Boc2,Me)-Trp(Boc)- Rink amide MBHA
resin (0.378 mmol/g), 661 mg (0.25 mmol), was used as
a starting material, and the starting material were
reacted on peptide synthesizer ABI 433A (according to
the Fmoc/DCC/HOBt 0.25 mmol protocol), whereby Phe,
Thr(Bu'), Alb, Hyp(Bu') and D-Tyr(Bu') were introduced
in this order thereby to give the H-D-Tyr(Bu t)-Hyp(Bu
t)-Alb-Thr(Bu
l)-Phe-Gly-Leu-Arg(Boc2,Me)-Trp(Boc)-Rink amide MBHA
resin. Subsequently, the resin was treated for 20
minutes in DMF with 94.4 ml ( 1 mmol) OfAc2O and 174.2
ml ( 1 mmol) of DIEA for N-terminal acetylation to
give 1 173 g of the Ac-D-Tyr(Bu t)-Hyp(Bu
t)-Asn(Trt)-Thr(Bu t)-Phe-AzaGly-Leu-Arg(Boc 2,Me)-
Trp(Boc)-Rink amide MBHA resin. To the resin obtained,
7 mL of TFA/PhSMe/m-cresol/H 2O/TIS/EDT (80/5/5/5/2
5/2 5) was added, followed by stirring for 90 minutes
Diethyl ether was added to the reaction solution, the
resulting precipitate was centrifuged, and the
supernatant was removed. This procedure was repeated
twice for washing. The residue was extracted with an
aqueous acetic acid solution and the resin was removed
by filtration. Thereafter, linear density gradient
elution (60 minutes) was performed at a flow rate of 8
ml/min with eluants A/B: 74/26-64/36 using: eluant A.
0 .1% TFA in water and eluant B: 0.1% TFA-containing
acetonitrile on preparative HPLC using Daisopak-SP
100-5-ODS-P (20 x 250 mm). The fractions containing
the product were collected and lyophilized. The
obtained white powders, 94.8 mg, were dissolved in 20
mL of water and 320 mL of ion exchange resin BioRAD
AGl x 8 AcO form was added to the solution The
solution was filtered through a membrane filter to
remove the resin and lyophilized to give 79.4 mg of
whitepowders as the acetate. - Mass spectrum (M+H)+
1240.4 (Calcd. 1240.6) Anal for amino acids (20% HCl
containing 4% thioglycolic acid, 110C, hydrolysis for
24 hours; figures in parentheses show theoretical
values.): Thr 1.02 (1); Leu 0 99 (l); Tyr 1.00 (l);
Phe 1.00 (1) Elution time on HPLC: 12.3 mins. Elution
conditions: Column: YMC ODS AM-301 (4.6 x 100 mm)
Linear density gradient elution with eluants A/B
=80/20-30/70, using 0.1% TFA in water as eluant A and
acetonitrile containing 0 .1% TFA as eluant B (25
mins.) Flow rate: 1.0 ml/min. (EXAMPLE 16) (Synthesis
F). Production of
des(l-5)-4-[bis-(2-pyridylmethyl)aminomethyl]benzoyl-[
AzaGly7,Arg(Me)9,TrplO] MSlO (Compound No. 801) In a
reactor, 265 mg (0. 1 mmol) of the
Fmoc-AzaGly-Leu-Arg(Boc 2,Me)-Trp(Boc)- Rink amide
MBHA resin (0.378 mmol/g) was weighed, and washed and
swollen in DMF. The resin was then treated in 5 ml of
20% piperidine/DMF solution for 20 minutes for Fmoc
deprotection. The resin was treated with 155.0 mg (0.4
mmol) of Fmoc-Phe-OH, 63.6 mL (0.4 mmol) of DIPCDI and
0 8 mL (0.4 mmol) of 0.5M HOAt/DMF at room temperature
for 90 minutes to introduce Phe. Subsequently, Fmoc
deprotection through treatment in 5 ml of 20%
piperidine/DMF solution for 20 minutes and
condensation by the DIPCDI/HOAt method as in the Phe
introduction, whereby Ambz(4) was introduced to give
the Fmoc-Ambz(4)-Phe-AzaGly-Leu-Arg(Boc
2,Me)-Trp(Boc)-Rink Amide MBHA resin. After Fmoc
deprotection, the resulting resin was treated for 10
minutes in DMF with 11.4 ml (0. 12 mmol) of
2-pyridinecarboxyaldehyde in the presence of 50 ml of
AcOH, 41. 1mg (0.4 mmol) OfNaBH3CN was added to
thereto and the mixture was stirred for an hour. After
washing in DMF, the same procedure was repeated again.
The resin obtained was washed in DMF and MeOH and
dried to give 281.4 mg of the
4-[Bis-(2-Pyridylmethyl)aminomethyl]benzoyl-Phe-AzaGly
-Leu-Arg(Boc 2,Me)-Trp( Boc)-Rink Amide MBHA resin.To
the resin obtained, 2 mL of TFA/PhSMe/m-cresol/H
2O/TIS/EDT (80/5/5/5/2.5/2.5) was added, followed by
stirring for 90 minutes. Diethyl ether was added to
the reaction solution, the resulting precipitate was
centrifuged, and the supernatant was removed. This
procedure was repeated twice for washing. The residue
was extracted with an aqueous acetic acid solution and
the resin was removed by filtration. Then, linear
density gradient elution (60 minutes) was performed at
a flow rate of 15 ml/min with eluants A/B: 76/24-66/34
using: eluant A: 0 .1% TFA in water and eluant B : 0
1% TFA-containing acetonitrile on preparative HPLC
using YMC Pack R&D-ODS-5-B S-5, 120A column (30 x 250
mm). The fractions containing the product were
collected and lyophilized. The obtained white powders,
17.3 mg, were dissolved in 20 mL of AcCN-water (9: 1)
and 210 mL of ion exchange resin BioRAD AGl x 8 AcO
was added to the solution. While manually stirring the
reaction solution sometimes, the solution was filtered
through a membrane filter to remove the resin and
lyophilized to give 10.8 mg of white powders as the
acetate. Mass spectrum (M+H)+ 1007 3 (Calcd. 1007 5)
Elution time on FIPLC. 10 7 mins Elution conditions:
Column: YMC ODS AM-301 (4.6 x 100 mm) Linear density
gradient elution with eluants A/B =80/20-30/70, using
0 .1% TFA in water as eluant A and acetonitrile
containing 0 .1% TFA as eluant B (25 mins.) Flow rate:
1.0 ml/min The structures of compounds synthesized as
in EXAMPLES 1 to 16 or compounds synthesized by
synthesis methods similer to EXAMPLES 1 to 6 and
physicochemical properties of these compounds are
shown in TABLE IA below The description of the column
"Synthesis method" in the Table represents that the
compound may be synthesized or was synthesized by or
accoding to the synthesis method described therein.
More specifically, "A" in the column "Synthesis
method" of Compound number 708 represents that the
compound was synthesized by the synthesis method A as
described in EXAMPLE 1 "B" in the column "Synthesis
method" of Compound number 709 represents that the
compound was synthesized by the synthesis method B as
described in EXAMPLE 3"C" in the column "Synthesis
method" of Compound number 713 represents that the
compound was synthesized by the synthesis method C as
described in EXAMPLE 4 . "D" in the column "Synthesis
method" of Compound number 714 represents that the
compound was synthesized by the synthesis method D as
described in EXAMPLE 5 . "E" in the column "Synthesis
method" of Compound number 717 represents that the
compound was synthesized by the synthesis method Eas
described in EXAMPLE 6 Each description in the column
"Synthesis method" of each compound described in
EXAMPLES 7 to 16 represents that the compound may be
synthesized according to each synthesis method
described therein. Each description in the column
"Synthesis method" of each compound which are not
described in EXAMPLES 1 to 16 represents that the
compound was synthesized according to each synthesis
method described therein. The description of the
column "HPLC condition" in the Table represents that
each compound was eluted by each HPLC condition of
"a", "b" or "c" described therein. [TABLE
IA]DESCRIPTION WATER-SOLUBLE BENZOAZEPINE COMPOUND AND
ITS PHARMACEUTICAL COMPOSITION TECHNICAL FIELD The
present invention relates to a novel benzoazepine
compound and its pharmaceutical composition.
BACKGROUND OF ART Tolvaptan represented by the
following formula (2) is a known compound, and has
been disclosed in, for example, U.S. Patent No.
5,258,510 specification (Example 1199). It is known
that tolvaptan is useful as a vasopressin antagonist
having aquaretic activity (Circulation, 107, pp. 2690-
2696 (2003)). However, because of its low water
solubility, tolvaptan has problems in that it is
poorly absorbed by the intestinal canal, its dosage
form and administration route are limited, etc.
Although attempts have been made to solve these
problems so that, for example, tolvaptan can be
administered in the form of an amorphous solid
preparation composition (Japanese Unexamined Patent
Publication No. 1999-21241), in the application of
tolvaptan, its dosage form and administration route
still remain limited. DISCLOSURE OF THE INVENTION The
present invention aims to provide a novel benzoazepine
compound for improving the solubility of tolvaptan in
water. The present inventors conducted extensive
research to solve the above problem, and as a result
found that whentolvaptan is in the form of a phosphate
ester compound, the water solubility thereof can be
remarkably improved. The present invention has been
accomplished based on this finding. Specifically, the
present invention provides the following benzoazepine
compounds, and compositions comprising the same, as
descrived in Item 1 to 13 below. Item 1 . A
benzoazepine compound represented by general formula
(1) or a salt thereof, wherein R represents a hydrogen
atom, a hydroxy group optionally protected with a
protecting group, a mercapto group optionally
protected with a protecting group, or an amino group
optionally protected with one or two protecting
groups; R1 represents a hydrogen atom or a
hydroxy-protecting group; and X represents an oxygen
atom or a sulfur atom. Item 2 . A benzoazepine
compound according to item 1 or a salt thereof,
wherein X is an oxygen atom. Item 3 . A benzoazepine
compound according to item 1 or 2 , or a salt thereof,
wherein R is a hydroxy group optionally protected with
a protecting group. Item 4 . A benzoazepine compound
according to item 1 or 2 , or a salt thereof, wherein
R is a hydrogen atom, a mercaptogroup optionally
protected with a protecting group, or an amino group
optionally protected with one or two protecting
groups. Item 5 . A benzoazepine compound according to
any one of items 1 , 2 , 3 and 4 , or a salt thereof,
wherein R1 is a hydroxy-protecting group. Item 6 . A
benzoazepine compound according to any one of items 1
, 2 , 3 and 4 , or a salt thereof, wherein R1 is a
hydrogen atom. Item 7 . A benzoazepine compound
according to item 1 or a salt thereof, wherein X is a
sulfur atom. Item 8 . A benzoazepine compound
according to item 1 or a salt thereof, wherein X is an
oxygen atom, R is a hydroxy group, and R1 is a
hydrogen atom. Item 9 . A pharmaceutical composition
comprising a benzoazepine compound of item 1 or a
pharmaceutically acceptable salt thereof, together
with a pharmaceutically acceptable diluent and/or
carrier. Item 10. A pharmaceutical composition
according to item 9 , for use as a vasodilator,
hypotensor, aquaretic agent, PKD, or platelet
aggregation inhibitor. Item 11. An aqueous solution
composition comprising a benzoazepine compound of item
1 or a pharmaceutically acceptable salt thereof. Item
12. An aqueous solution composition according to item
11, comprising a benzoazepine compound of item 1 or a
pharmaceutically acceptable salt thereof, together
with a buffer, isotonizing agent and injection
solvent, and which is in the formof an injection. Item
13. An aqueous solution composition according to item
12, further comprising a pH adjuster. "Lower" as used
herein indicates Ci-6 unless otherwise noted. Examples
of protecting groups for a "hydroxy group optionally
protected with a protecting group", "mercapto group
optionally protected with a protecting group" and
"hydroxyprotecting group" include lower alkyl groups,
phenyl (lower) alkyl groups, cyano lower alkyl groups,
and lower alkyloxycarbonyl lower alkyl groups.
Examples of protecting groups for an "amino group
optionally protected with one or two protecting
groups" include lower alkyl groups optionally bearing
hydroxy group (s) . Examples of lower alkyl groups and
lower alkyl groups in phenyl (lower) alkyl groups,
cyano lower alkyl groups, lower alkyloxycarbonyl lower
alkyl groups, and lower alkyl groups optionally
bearing hydroxy group (s) include C -6 straight or
branched alkyl groups, for example, methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, tert -butyl,
sec-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl,
isohexyl, 3-methylpentyl, and the like. Preferable
phenyl (lower) alkyl groups are, for example, benzyl,
phenethyl, 3-phenylpropyl, trityl, etc. Preferable
cyano lower alkyl groups are Ci_6 straight or branched
alkyl groups substituted with one to three cyano
groups, for example, cyanomethyl, 2-cyanoethyl, 1-,
2-, or 3-cyano-npropyl, 1-, 2-, or 3-cyano-isopropyl,
1-, 2-, 3-, or 4-cyano-nbutyl, 1-, 2-, 3-, or
4-cyano-isobutyl, 1-, 2-, 3-, or 4-cyanotert -butyl,
1-, 2-, 3-, or 4-cyano-sec-butyl, 1-, 2-, 3-, 4-, or
5-cyano-n-pentyl, 1-, 2-, 3-, 4-, or
5-cyano-isopentyl, 1-, 2-, 3-, 4-, or
5-cyano-neopentyl, 1-, 2-, 3-, 4-, 5-, or
6-cyano-nhexyl, 1-, 2-, 3-, 4-, 5-, or
6-cyano-isohexyl, 1-, 2-, 3-, A-,5-, or
6-cyano-3-methylpentyl, and the like. Preferable lower
alkyloxycarbonyl lower alkyl groups are
alkyloxycarbonylalkyl groups wherein the alkyloxy
moiety is a Ci-6 straight or branched alkyloxy group
and the alkyl moiety is a Ci-6 straight or branched
alkyl group, for example, methoxycarbonylmethyl,
ethoxycarbonylmethyl, npropoxycarbonylmethyl,
isopropoxycarbonylmethyl, nbutoxycarbonylmethyl,
isobutoxycarbonylmethyl, npentoxycarbonylmethyl,
n-hexyloxycarbonylmethyl, 2- methoxycarbonylethyl,
3-methoxycarbonylpropyl, 4- methoxycarbonylbutyl,
5-methoxycarbonylpentyl, 6- methoxycarbonylhexyl, and
the like. Preferable lower alkyl groups optionally
bearing hydroxy group (s) are Ci_6 straight or
branched alkyl groups optionally substituted with one
to three hydroxy groups, for example, methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, tert -butyl,
sec-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl,
isohexyl, 3-methylpentyl, hydroxymethyl ,
2-hydroxyethyl, 1-, 2-, or 3-hydroxy-n-propyl, 1-, 2-,
or 3-hydroxy-isopropyl, 1-, 2-, 3-, 



or 4-hydroxy-n-butyl, 1-, 2-, 3-, or
4-hydroxy-isobutyl, 1-, 2-, 3-, or
4-hydroxy-tert-butyl, 1-, 2-, 3-, or
4-hydroxy-sec-butyl, 1-, 2-, 3-, 4-, or
5-hydroxy-n-pentyl, 1-, 2-, 3-, 4-, or 5-
hydroxy-isopentyl, 1-, 2-, 3-, 4-, or
5-hydroxy-neopentyl, 1-, 2-, 3-, 4-, 5-, or
6-hydroxy-n-hexyl, 1-, 2-, 3-, 4-, 5-, or 6-
hydroxy-isohexyl, 1-, 2-, 3-, 4-, 5-, or
6-hydroxy-3-methylpentyl, and the like . Preferable
amino groups optionally substituted with one or two
protecting group (s) are amino groups optionally
bearing one or two Ci_6 straight or branched alkyl
groups optionally bearing one to three hydroxy groups,
for example, amino, methylamino, dimethylamino,
ethylamino, diethylamino, npropylamino,
di-n-propylamino, iso-propylamino, di-isopropylamino,
n-butyl amino, di-n-butylamino, iso-butyl amino,
diiso- butyl amino, tert-butyl amino,
di-tert-butylamino, n-pentyl amino, di-n-pentylamino,
n-hexyl amino, di-n-hexylamino,hydroxymethylamino,
2-hydroxyethylamino, diethylamino, di-(2-
hydroxyethyl) amino, 3-hydroxypropylamino,
4-hydroxybutyl amino, and the like. Among benzoazepine
compounds represented by the above general formula
(1), the following compounds and salts thereof are
preferable: when X is an oxygen atom, (1) compounds
wherein R is a hydroxy group and R1 is a hydrogen
atom, (2) compounds wherein R is a hydroxy group and
R1 is a hydroxy-protecting group, (3) compounds
wherein R is a mercapto group and R1 is a
hydroxy-protecting group, and (4) compounds wherein R
is an amino group protected with one or two protecting
groups, and R1 is a hydroxy-protecting group; and when
X is a sulfur atom, (1) compounds wherein R is an
hydroxy group and R1 is a hydrogen atom or
hydroxy-protecting group. Particularly preferable of
these is the compound wherein X is an oxygen atom, R
is a hydroxy group, and R1 is a hydrogen atom; or a
salt thereof. Benzoazepine compounds represented by
the above general formula (1) can be produced by
various methods, and an example thereof is a method as
shown by the following reaction schemes 1 to 7
:Reaction scheme-1 wherein R3 and R4 are independently
a lower alkyl group or optionally-substituted phenyl
group, or R3 and R4 may instead be linked together
through or without one or more additional heteroatoms
to form, together with the nitrogen atom to which they
are bound, a 5- to 8-membered saturated or unsaturated
ring; and Rla and R2a may be the same or different,
and each represents a hydroxy-protecting group.
Examples of lower alkyl groups are as mentioned above,
including Ci_6 straight or branched alkyl groups, for
example, methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, tert -butyl, sec-butyl, n-pentyl, isopentyl,
neopentyl, n-hexyl, isohexyl, 3- methylpentyl, and the
like. Examples of substituents for
optionally-substituted phenyl groups include lower
alkyl groups as above; Ci_6 straightor branched alkoxy
groups, for example, methoxy, ethoxy, propoxy,
isopropoxy, butoxy, tert-butoxy, pentyloxy, hexyloxy,
and the like; and halogen atoms, for example,
fluorine, chlorine, bromine, iodine, and the like.
Preferable examples of optionally-substituted phenyl
groups include phenyl; 2-, 3- or 4-methylphenyl; 2-,
3- or 4- chlorophenyl; 2-, 3-, or 4-methoxyphenyl;
etc. Examples of 5- to 8-membered saturated or
unsaturated rings formed by R3 and R4 being linked
together include morpholine ring, etc. Compound (4)
can be produced by reacting compound (2) with compound
(3) in a suitable solvent in the presence of acid.
Examples of solvents include halogenated hydrocarbon
solvents, for example, methylene chloride, chloroform,
1,2- dichloroethane, carbon tetrachloride, and the
like; esters, for example, ethyl acetate and the like;
aromatic hydrocarbons, for example, benzene, toluene,
xylene, and the like; acetonitrile; etc. Examples of
acids include mild acids, for example, IHtetrazole,
5-methyltetrazole, pyridinium hydrobromide, and the
like . The amount of acid is usually at least about 1
mole, and preferably about 1 to about 10 moles, per
mol of compound (2) . The amount of compound (3) is
usually 0.5 to 2 moles, and preferably 0.7 to 1.5
moles, per mol of compound (2). The reaction
temperature is usually -20 to 500C , preferably 0 to
500C , and more preferably 00C to room temperature.
The reaction time is usually 15 minutes to 24 hours,
preferably 30 minutes to 6 hours, and more preferably
1 to 3 hours. Compound (Ia) can be produced by
reacting compound (4) with an oxidizing agent in a
suitable solvent. Examples of solvents include
halogenated hydrocarbon solvents, for example,
methylene chloride, chloroform, 1,2- dichloroethane,
carbon tetrachloride, and the like; esters, for
example, ethyl acetate and the like; aromatic
hydrocarbons, forexample, benzene, toluene, xylene,
and the like; acetonitrile; etc. Examples of oxidizing
agents include peracids, for example, hydrogen
peroxide, and metachloroperbenzoic acid, peracetic
acid, permaleic acid, and the like. The amount of
oxidizing agent is usually at least about 1 mole, and
preferably about 1 to about 3 moles, per mol of
compound (4) . The reaction temperature is usually
-100 to 500C , preferably -400C to room temperature,
and more preferably -40 to 00C . The reaction time is
usually 15 minutes to 24 hours, preferably 30 minutes
to 6 hours, and more preferably 30 minutes to 2 hours.
Compound (Ib) can be obtained by deprotecting the
protected hydroxy groups of compound (Ia) by routine
methods. When, for example, the hydroxy-protecting
groups are lower alkyl groups, deprotection can be
performed under routine hydrolysis conditions. Such
hydrolysis is preferably performed in the presence of
base or acid (including Lewis acid) . A wide range of
known inorganic and organic bases can be used as such
a base. Preferable inorganic bases are, for example,
alkali metals (e.g., sodium, potassium, etc.);
alkaline earth metals (e.g., magnesium, calcium,
etc.); and their hydroxides, carbonates and
hydrogencarbonates . Preferable organic bases are, for
example, trialkylamines (e.g., trimethylamine,
triethylamine, etc.), picoline, and 1
,5-diazabicyclo[4, 3 ,0]non-5- ene. A wide range of
known organic and inorganic acids can be used as such
an acid. Preferable organic acids are fatty acids, for
example, formic acid, acetic acid, propionic acid, and
the like; and trihaloacetic acids, for example,
trichloroacetic acid, trifluoroacetic acid, and the
like. Preferable inorganic acids are, for example,
hydrochloric acid, hydrobromic acid, sulfuric acid,
hydrogen chloride, hydrogen bromide, etc. Examples of
Lewisacids include boron trifluoride ether complex,
boron tribromide, aluminium chloride, ferric chloride,
etc. When a trihaloacetic acid or Lewis acid is used,
the hydrolysis is preferably performed in the presence
of cation scavenger (e.g., anisole, phenol, etc). The
amount of base or acid is not limited so long as it
satisfies hydrolysis requirements. The reaction
temperature is usually -20 to 1000C , preferably 0 to
500C , and more preferably 00C to room temperature.
The reaction time is usually 5 minutes to 24 hours,
preferably 15 minutes to 6 hours, and more preferably
15 minutes to 3 hours. When, for example, the
hydroxy-protecting groups are phenyl (lower) alkyl
groups, deprotection can be preformed by a routine
catalytic reduction. Catalysts suitable for such
catalytic reduction are platinum catalysts (e.g.,
platinum plate, spongy platinum, platinum black,
colloidal platinum, platinum oxide, platinum wire,
etc.), palladium catalysts (e.g., spongy palladium,
palladium black, palladium oxide, palladium carbon,
palladium/barium sulfate, palladium/barium carbonate,
etc.), nickel catalysts (e.g., reduced nickel, nickel
oxide, Raney nickel, etc.), cobalt catalysts (e.g.,
reduced cobalt, Raney cobalt, etc.), iron catalysts
(e.g., reduced iron, etc.), and the like. When a
palladium carbon catalyst is used, the catalytic
reduction is preferably performed in the presence of
zinc bromide. The amount of catalyst used for the
catalytic reduction is not limited, and may be a
routine amount. The reaction temperature is usually 0
to 1000C , preferably 0 to 500C , and more preferably
room temperature to 5O0C . The reaction time is
usually 5 minutes to 24 hours, preferably 5 minutes to
3 hours, and more preferably 5 minutes to 1
hour.Reaction scheme-2 Compound (2) is reacted with
phosphorus oxychloride, and then hydrolyzed to give
compound (Ib) . The amount of phosphorus oxychloride
is usually 1 mole to large excess, and preferably 1 to
5 moles, per mol of compound (2). The above reaction
is carried out in the presence of basic compound in a
suitable solvent. Examples of solvents for the
reaction with phosphorus oxychloride include ethers,
for example, diethyl ether, dioxane, tetrahydrofuran,
monoglyme, diglyme, and the like; halogenated
hydrocarbon solvents, for example, methylene chloride,
chloroform, 1 ,2-dichloroethane, carbon tetrachloride,
and the like; esters, for example, ethyl acetate and
the like; aromatic hydrocarbons, for example, benzene,
toluene, xylene, and the like; acetonitrile; etc.
Examples of basic compounds include carbonates, for
example, sodium carbonate, potassium carbonate, sodium
bicarbonate, potassium bicarbonate, cesium carbonate,
and the like; alkali metal hydroxides, for example,
sodium hydroxide, potassium hydroxide, and the like;
alkali earth metal hydroxides, for example, calcium
hydroxide and the like; phosphates, for example,
potassium phosphate, sodium phosphate, and the like;
organic bases, for example, pyridine, imidazole,
Nethyldiisopropylamine, dimethylaminopyridine,
triethylamine,trimethylamine, dimethylaniline,
N-methylmorpholine, 1,5- diazabicyclo[4.3.0]non-5-ene
(DBN) , 1 ,8-diazabicyclo [5. 4 .0 ]undec- 7-ene
(DBU), 1 ,4-diazabicyclo [2 .2.2] octane (DABCO), and
the like; and mixtures thereof. The amount of basic
compound is usually at least about 3 moles, and
preferably about 3 to about 10 moles, per mol of
compound (2) . The reaction temperature is usually
-100 to 50 0C , preferably -50 0C to room temperature,
and more preferably -30 0C to room temperature. The
reaction time is usually 15 minutes to 24 hours,
preferably 30 minutes to 6 hours, and more preferably
1 to 3 hours. Hydrolysis can be achieved by adding
water to the above reaction mixture or adding the
reaction mixture to water. Because this is usually
accompanied by excess reagent decomposition and heat
is thereby generated, hydrolysis is preferably carried
out with cooling. To complete the reaction, heating is
preferably carried out after the initial reaction has
subsided. The reaction time is usually 15 minutes to
24 hours, preferably 30 minutes to 6 hours, and more
preferably 1 to 3 hours . Reaction scheme-3 wherein R1
is the same as above.Compound (2) is reacted with
diphenyl phosphite, and then reacted with an alcohol
(R 1OH) to give compound (Ic) . The amount of diphenyl
phosphite is usually 1 mole to large excess, and
preferably 1 to 5 moles, per mol of compound (2) . The
amount of alcohol (R 1OH) is usually 1 mole to large
excess, and preferably 1 to 10 moles, per mol of
compound (2) . The above reaction is carried out in
the presence of basic compound in a suitable solvent.
Examples of solvents include ethers, for example,
diethyl ether, dioxane, tetrahydrofuran, monoglyme,
diglyme, and the like; halogenated hydrocarbon
solvents, for example, methylene chloride, chloroform,
1,2-dichloroethane, carbon tetrachloride, and the
like; esters, for example, ethyl acetate and the like;
aromatic hydrocarbons, for example, benzene, toluene,
xylene, and the like; and acetonitrile. Examples of
basic compounds include carbonates, for example,
sodium carbonate, potassium carbonate, sodium
bicarbonate, potassium bicarbonate, caesium carbonate,
and the like; alkali metal hydroxides, for example,
sodium hydroxide, potassium hydroxide, and the like;
alkali earth metal hydroxides, for example, calcium
hydroxide and the like; phosphates, for example,
potassium phosphate, sodium phosphate, and the like;
organic bases, for example, pyridine, imidazole,
Nethyldiisopropylamine, dimethylaminopyridine,
triethylamine, trimethylamine, dimethylaniline,
N-methylmorpholine, 1,5- diazabicyclo [4.3.
0]non-5-ene (DBN) , 1 ,8-diazabicyclo[5. 4 .0]undec-
7-ene (DBU), 1 ,4-diazabicyclo [2. 2 .2 ]octane
(DABCO), and the like; and mixtures thereof. The
amount of basic compound is usually at least about 1
mole, and preferably about 1 to about 10 moles, per
mol of compound (2) . Organic solvents may also be
used as solvent. The reaction temperature is usually
-100 to 50 0C , preferably -50 0C to room temperature,
and more preferably -30 0C to room temperature. The
reaction time is usually 15 minutes to 24 hours,
preferably 30 minutes to 6 hours, and more preferably
1t o 3 hours . Reaction scheme-4 wherein R1 is the
same as above. Oxidization of phosphite can be carried
out using about 1 to about 3 equivalents of
phosphorous acid-oxidizing agent, at a temperature in
the range of about 0 0C to about 50 0C . Preferably,
the reaction is carried out using about 5 to about 15%
excess phosphorous acid-oxidizing agent at 00C to room
temperature . A phosphorous acid-oxidizing agent is a
reagent that oxidizes a phosphite to a phosphate.
Examples thereof include peroxides, for example,
hydrogen peroxide; metachloroperbenzoic acid and the
like; iodine in water; bromine; nitrogen tetroxide;
etc. Iodine in water is preferable. The above reaction
is carried out in a suitable solvent. Examples of
solvents include ethers, for example, diethyl ether,
dioxane, tetrahydrofuran, monoglyme, diglyme, and the
like; halogenated hydrocarbon solvents, for example,
methylene chloride, chloroform, 1,2-dichloroethane,
and the like; esters, for example, ethyl acetate and
the like; aromatic hydrocarbons, for example, benzene,
toluene, xylene, and the like; acetonitrile; and
pyridine. The reaction temperature is usually -100 to
50 0C ,preferably -50 0C to room temperature, and more
preferably -30 0C to room temperature. The reaction
time is usually 15 minutes to 24 hours, preferably 15
minutes to 6 hours, and more preferably 15 minutes to
3 hours. Reaction scheme-5 wherein R1 is the same as
above; and R11 and R12 may the same or different, and
each represents a hydrogen atom or a lower alkyl 



group optionally bearing hydroxy group (s). Amine (R
11R12NH) and carbon tetrachloride are reacted with
phosphorous acid diester (Ic) to give phosphoroamidite
(Ie) . Sodium hypochlorite may also be used in place
of carbon tetrachloride. The amount of carbon
tetrachloride is usually 1 mole to large excess, and
preferably 1 to 5 moles, per mol of compound (Ic) .
The amount of amine (R 11R12NH) is usually 1 mole to
large excess, and preferably 1 to 10 moles, per mol of
compound (Ic) . The above reaction is carried out in
the presence of basic compound in a suitable solvent.
Examples of solvents include ethers, for example,
diethyl ether, dioxane, tetrahydrofuran, monoglyme,
diglyme, and the like; halogenated hydrocarbon
solvents, for example, methylene chloride, chloroform,
1,2-dichloroethane, carbon tetrachloride, and the
like; esters, for example, ethyl acetate and the like;
aromatic hydrocarbons, for example, benzene,toluene,
xylene, and the like; acetonitrile; etc. Examples of
basic compounds include carbonates, for example,
sodium carbonate, potassium carbonate, sodium
bicarbonate, potassium bicarbonate, caesium carbonate,
and the like; alkali metal hydroxides, for example,
sodium hydroxide, potassium hydroxide, and the like;
alkali earth metal hydroxides, for example, calcium
hydroxide and the like; phosphates, for example,
potassium phosphate, sodium phosphate, and the like;
organic bases, for example, pyridine, imidazole,
Nethyldiisopropylamine, dimethylaminopyridine,
triethylamine, trimethylamine, dimethylaniline,
N-methylmorpholine, 1,5- diazabicyclo[4.3.0]non-5-ene
(DBN) , 1 ,8-diazabicyclo[5. 4 .0]undec- 7-ene (DBU),
1 ,4-diazabicyclo [2.2.2] octane (DABCO), and the
like; and mixtures thereof. The amount of basic
compound is usually at least about 1 mole, and
preferably about 1 to 10 about moles, per mol of
compound (2) . Organic solvents may also be used as
solvent. The reaction temperature is usually -100 to
50 0C , preferably -50 0C to room temperature, and
more preferably -30 0C to room temperature. The
reaction time is usually 1 minute to 24 hours,
preferably 1 minute to 6 hours, and more preferably 1
minute to 3 hours. Reaction scheme-6 wherein R1 is the
same as above. Phosphorous acid diester (Ic) is
reacted with sulfur togive phosphorothioic acid
diester (If) . The amount of sulfur usually 1 mole to
large excess, and preferably 1 to 5 moles, per mol of
compound (Ic) . The above reaction is carried out in
the presence of basic compound in a suitable solvent.
Examples of solvents include ethers, for example,
diethyl ether, dioxane, tetrahydrofuran, monoglyme,
diglyme, and the like; halogenated hydrocarbon
solvents, for example, methylene chloride, chloroform,
1,2-dichloroethane, and the like; esters, for example,
ethyl acetate and the like; aromatic hydrocarbons, for
example, benzene, toluene, xylene, and the like;
acetonitrile; and pyridine. Examples of basic
compounds include carbonates, for example, sodium
carbonate, potassium carbonate, sodium bicarbonate,
potassium bicarbonate, caesium carbonate, and the
like; alkali metal hydroxides, for example, sodium
hydroxide, potassium hydroxide, and the like; alkali
earth metal hydroxides, for example, calcium hydroxide
and the like; phosphates, for example, potassium
phosphate, sodium phosphate, and the like; alkali
metal hydrides, for example, sodium hydride, potassium
hydride, and the like; alkali metals, for example,
potassium, sodium, and the like; sodium amide; metal
alcoholates, for example, sodium methylate, sodium
ethylate, sodium n-butoxide, sodium tert-butoxide,
potassium tert-butoxide, and the like; organic bases,
for example, pyridine, imidazole,
Nethyldiisopropylamine, dimethylaminopyridine,
triethylamine, trimethylamine, dimethylaniline,
N-methylmorpholine, 1,5- diazabicyclo[4.3.0]non-5-ene
(DBN) , 1 ,8-diazabicyclo [5. 4 .0 ]undec- 7-ene
(DBU), 1 ,4-diazabicyclo[2 .2. 2 ]octane (DABCO), and
the like; and mixtures thereof. The amount of basic
compound is usually at least about 1 mole, and
preferably about 1 to about 10 moles, per mol of
compound (2) . Organic solvents may also be used as
solvent. The reaction temperature is usually -100 to
50 0C , preferably -50 0C to room temperature, and
more preferably -30 0C to room temperature. The
reaction time is usually 15 minutes to24 hours,
preferably 30 minutes to 6 hours, and more preferably
1 to 3 hours. Reaction scheme-7 wherein R1' is a
hydroxy-protecting group. The protecting group of
compound (Ig), which is a compound (If) obtained by
reaction scheme 6 wherein R1 is a hydroxy-protecting
group, is removed to give compound (Ih) . When R1 is a
cyanoethyl group, the protecting group can be removed
by using a basic compound. The above reaction is
carried out in the presence of basic compound in a
suitable solvent. Examples of solvents include water;
alcohols, for example, methanol, ethanol, isopropyl
alcohol, and the like; ethers, for example, diethyl
ether, dioxane, tetrahydrofuran, monoglyme, diglyme,
and the like; halogenated hydrocarbon solvents, for
example, methylene chloride, chloroform, 1,2-
dichloroethane, carbon tetrachloride, and the like;
esters, for example, ethyl acetate and the like;
aromatic hydrocarbons, for example, benzene, toluene,
xylene, and the like; aprotic polar solvents, for
example, dimethyl formamide (DMF) , dimethylsulf oxide
(DMSO), and the like; ketones, for example, acetone,
methyl ethyl ketone, methyl isobutyl ketone, and the
like; acetonitrile; and mixtures thereof. Examples of
basic compounds include carbonates, forexample, sodium
carbonate, potassium carbonate, sodium bicarbonate,
potassium bicarbonate, caesium carbonate, and the
like; alkali metal hydroxides, for example, sodium
hydroxide, potassium hydroxide, and the like; alkali
earth metal hydroxides, for example, calcium hydroxide
and the like; phosphates, for example, potassium
phosphate, sodium phosphate, and the like; alkali
metal hydrides, for example, sodium hydride, potassium
hydride, and the like; alkali metals, for example,
potassium, sodium, and the like; sodium amide; metal
alcoholates, for example, sodium methylate, sodium
ethylate, sodium n-butoxide, sodium tert-butoxide,
potassium tert-butoxide, and the like; organic bases,
for example, pyridine, imidazole,
Nethyldiisopropylamine, dimethylaminopyridine,
triethylamine, trimethylamine, dimethylaniline,
N-methylmorpholine, 1,5- diazabicyclo [4 .3
.0]non-5-ene (DBN), 1 ,8-diazabicyclo [5. 4 .0]undec-
7-ene (DBU), 1 ,4-diazabicyclo [2.2.2] octane (DABCO),
and the like; and mixtures thereof. The amount of
basic compound is usually at least about 1 mole, and
preferably about 1 to about 10 moles, per mol of
compound (2) . Organic solvents may also be used as
solvent. The reaction temperature is usually -100 to
50 0C , preferably -50 0C to room temperature, and
more preferably -30 0C to room temperature. The
reaction time is usually 15 minutes to 24 hours,
preferably 30 minutes to 6 hours, and more preferably
1 to 3 hours. Compounds (2), (3), (4), (Ia), (Ib),
(Ic), (Id), (Ie), (If ), (Ig) and (Ih) in the above
reaction schemes may be suitable salts thereof.
Examples of such suitable salts include the same kinds
of salts as with compound (1) . Compounds obtained
according to the above reaction schemes can be
isolated and purified from the reaction mixture by
conventional manners, for example, after cooling the
reaction mixture, isolating crude reaction product by
filtration, concentration, extraction or like
isolation procedure, and then purifying the resultant
by column chromatography, recrystallization or like
routine purification procedure.Compounds represented
by general formula (1) of the present invention
include stereoisomers, optical isomers, and solvates
(hydrates, ethanolates, etc.) thereof. Examples of
salts of compounds represented by general formula (1)
of the present invention include pharmaceutically
acceptable salts for example, metal salts, for
example, alkali metal salts (e.g., sodium salts,
potassium salts, etc.), alkaline earth metal salts
(e.g., calcium salts, magnesium salts, etc.) and the
like; ammonium salts; organic base salts . (e.g.,
trimethylamine salts, triethylamine salts, pyridine
salts, picoline salts, dicyclohexylamine salts,
ethylenediamine salts, N ,N '-dibenzylethylenediamine
salts, tris (hydroxymethyl) aminomethane salts,
ethanolamine salts, etc.); etc. Among these, alkali
metal salts are preferable, and sodium salts are more
preferable. Such salts can be easily formed by
applying, to the compound of the present invention,
the corresponding pharmaceutically acceptable basic
compound. Examples of applicable basic compounds
include sodium hydroxide, potassium hydroxide, calcium
hydroxide, sodium carbonate, potassium
hydrogencarbonate, etc. The compound of the present
invention has, for example, vasopressin antagonism,
vasodilating activity, hypotensive activity, activity
for inhibiting saccharide release in liver, mesangial
cell growth inhibitory activity, aquaretic activity,
and platelet aggregation inhibitory activity. The
compound is useful as a vasodilator, hypotensor,
aquaretic agent and platelet aggregation inhibitor,
and is effective in the prevention and treatment of
hypertension, edema (e.g., cardiac edema, hepatic
edema, renal edema, cerebral edema) , abdominal
dropsy, heart failure (e.g., severe heart failure),
renal dysfunction, syndrome of inappropriate secretion
of vasopressin (SIADH) , liver cirrhosis,
hyponatremia, hypokalemia, diabetes, circulatory
insufficiency, polycystic kidney disease (PKD),
cerebral infarction, myocardial infarction, and the
like.When administered to the human body as a
medicine, the compound of the present invention may be
used simultaneously or separately with other
vasopressin antagonists, ACE inhibitors, b- blocking
agents, aquaretic agents, angiotensin II antagonists
(ARB), digoxin, and/or like pharmaceutical drugs. The
compound of the present invention is usually used in
the form of a general pharmaceutical composition. Such
a pharmaceutical composition can be prepared by a
conventional method using diluents and/or excipients
which are commonly used, for example, fillers,
expanders, binders, moisturizers, disintegrators,
surfactants, lubricants, etc. The form of the
pharmaceutical composition containing the compound of
the present invention can be suitably selected
depending on the purpose of the treatment . It may be
in the form of, for example, a tablet, pill, powder,
solution, suspension, emulsion, capsule, suppository,
ointment, or granules. An aqueous solution
composition, for example, injection, instillation, and
the like is particularly preferable. When, for
example, preparing an injection by using the compound
of the present invention, such an injection is
preferably formulated into a solution, emulsion, or
suspension that has been sterilized and is isotonic
with blood. For preparing such a solution, emulsion or
suspension using the compound of the present
invention, any diluents commonly employed in this
field may be used. Examples of such diluents include
water, aqueous lactic acid solutions, ethyl alcohol,
propylene glycol, ethoxylated isostearyl alcohol,
polyoxylated isostearyl alcohol, and polyoxyethylene
sorbitan fatty acid esters. Further, in this case,
sodium chloride, glucose, mannitol, glycerol and the
like isotonizing agents in amounts sufficient to
prepare an isotonic solution may be mixed in the
pharmaceutical composition,. Ordinary pH adjusters,
solubilizers, buffers, soothing agents and the like
may also be added. An injection containing the
compound of the present invention can be prepared by a
conventional method, using acompound represented by
general formula (1) or pharmaceutically acceptable
salt thereof, together with a buffer, isotonizing
agent, injection solvent, and, if necessary, pH
adjuster. Examples of buffers include carbonates,
borates, phosphates, citrates, tris (hydroxymethyl)
aminomethane, malates, and tartrates. It is also
possible to singly use an acid or base forming such a
buffer. Examples of pH adjusters include basic
compounds, for example, sodium hydroxide and the like;
acids, for example, hydrochloric acid and the like.
Further, colorants, preservatives, fragrances,
flavorings, sweeteners, and the like, as well as other
medicines, can also be mixed in the pharmaceutical
composition, as necessary. The content of the compound
represented by general formula (1) of the present
invention or a salt thereof in the pharmaceutical
composition is not limited, and can be suitably
selected from a wide range. The content is usually
0.01 to 70 wt% of the pharmaceutical composition. The
method for administering such a pharmaceutical
composition is not limited, and it may be administered
by a suitable method depending on the form of the
pharmaceutical composition; the patient's age, gender,
etc.; the degree of the patient's symptoms; and the
like. For example, tablets, pills, solutions,
suspensions, emulsions, granules and capsules may be
orally administered. Injections may be administered by
intravenous injection, alone or as a mixture with
glucose, amino acid and/or like ordinary replenishers
. Injections may also be given alone by intramuscular,
intracutaneous, subcutaneous or intraperitoneal
administration, as necessary. The dose of the
pharmaceutical composition of the present invention
can be selected depending on the usage; the patient's
age, gender, etc.; the degree of the disease; and the
like. The dose is usually such that the compound
represented by general formula (1), which is an
effective ingredient, is administered in an amount of
0.001 to 100 mg, and preferably0.001 to 50 mg, per 1
kg of body weight per day in one or more
administrations . The dose varies with various
conditions. A dose smaller than the above range may be
sufficient, while a dose larger than the above range
may be necessary. The patents, patent applications,
and documents cited herein are incorporated by
reference. EFFECT OF THE INVENTION Compound (1) of the
present invention or a salt thereof has remarkably
excellent water solubility, excellent absorbability,
etc. Compound (Ib) in particular or a salt thereof has
remarkably excellent water solubility, excellent
absorbability, etc. When administered into the human
body, compound (1) of the present invention or a salt
thereof, compound (Ib) or a salt thereof in
particular, enables the easy generation of the active
ingredient tolvaptan. Further, compound (1) of the
present invention or a salt thereof can be easily
crystallized and is excellent in operability. In
addition, compound (1) of the present invention or a
salt thereof has excellent chemical stability.
Compound (Ia) of the present invention can be suitably
used as a starting material for producing compound
(Ib) . Use of compound (1) of the present invention or
a salt thereof enables compositions to be provided in
various forms that express drug efficacy equal to
tolvaptan, which is an effective drug. BRIEF
DESCRIPTION OF THE DRAWINGS 



Figure 1 is a graph showing the change in serum
concentration of tolvaptan in female rats after rapid
tail-vein administration of a solution of compound
(Ib) at a dose such that 1 mg of tolvaptan is produced
per kg of body weight. Figure 2 is a graph showing the
change in serum concentration of tolvaptan in female
rats after oraladministration o f a solution o f
compound (Ib) at a dose such that 1 m g o f tolvaptan
is produced per kg o f body weight. BEST MODE FOR
CARRYING OUT THE INVENTION Examples, test examples and
preparation examples are given below to illustrate the
present invention in further detail, but the scope o f
the invention is not limited to these examples. Examp
le 1 (Ia-I) A 1.0 g quantity o f tolvaptan (compound
(2)) and 460 m g o f lH-tetrazole were dissolved in 30
m l o f methylene chloride, and 1.2 g o f dibenzyl
diisopropylphosphoramidite was added dropwise to this
solution at room temperature with stirring. The
mixture was then stirred for 2 hours at the same
temperature. The obtained reaction mixture was cooled
to -40 0C , and 6 m l o f methylene chloride solution
o f 920 m g o f metachloroperbenzoic acid was added
dropwise thereto. The mixture was then stirred at the
same temperature for 30 minutes, and at 0 0C for 30
minutes. The reaction mixture was washed with an
aqueous sodium thiosulfate solution and saturated
aqueous sodiumbicarbonate, and then dried over
anhydrous sodium sulfate. The obtained reaction
mixture was filtered and concentrated, and the residue
was purified b y silica gel column chromatography
(eluent: n-hexane : ethyl acetate = 1 : 1 ) t o give
1.5 g o f amorphous compound (Ia-I) (yield 97.2%). NMR
(DMSO-de, 100 0C ) d ppm; 9.86 (IH, b r s ) , 7.56
(IH, s ) , 7.50- 7.10 (17H, m), 7.00-6.80 (2H, m ),
5.60-5.50 (IH, m ), 5.15-5.00 (4H, m ), 5.00-2.75 (2H,
m ), 2.36 (3H, s ) , 2.34 (3H, s ) , 2.10-1.70 (4H, m
) Example 2 (la-2) A 4.5 g quantity o f tolvaptan
(compound (2)) and 2.2 g o f lH-tetrazole were
dissolved in 120 m l o f methylene chloride, and a
solution o f 4.0 g o f d i t-butyl
diisopropylphosphoramidite dissolved in 10 m l o f
methylene chloride was added dropwise to this solution
with ice-cooling and stirring. The mixture was then
stirred at room temperature for 2 hours. The obtained
reaction mixture was cooled to -40 0C , and 2 0 m l o
f methylene chloride solution o f 4.0 g o f
metachloroperbenzoic acid was added dropwise thereto.
The mixture was then stirred at the same temperature
for 30 minutes, and at 0 0C for 40 minutes. The
reaction mixture was washed with an aqueous sodium
thiosulfate solution and saturated aqueous sodium
bicarbonate, and then dried over anhydrous sodium
sulfate. The obtained reaction mixture was filtered
and concentrated, and the residue was purified by
silica gel column chromatography (eluent: hexane :
ethyl acetate = 1 : 1 ) to give 3.0 g of amorphous
compound (la-2) (yield 46.7%). NMR(DMSO-d 6) d ppm;
10.50-10.20 (IH, m ), 8.00-6.50 (1OH, m), 5.55- 5.20
(IH, m), 4.90-4.50 (IH, m ), 2.85-2.60 (IH, m ),
2.40-2.20 (6H, m), 2.20-1.60 (4H, m ), 1.60-1.30 (18H,
m ) Example 3 A 5.3 g quantity of compound (Ia-I) was
dissolved in 100 ml of ethanol, and, using 2 g of 5%
palladium-carbon as a catalyst, the solution was
subjected to catalytic reduction at room temperature
and atmospheric pressure for 10 minutes. The catalyst
was removed from the solution by filtration, and the
obtained filtrate was concentrated (4.2 g ) . The
obtained residue was crystallized from methanol
/water. The crystals were collected by filtration and
then dried under reduced pressure (diphosphorus
pentoxide) to give 3.5 g of white powdery compound
(Ib) (yield 88.5%) . Melting point: 150 to 152 0CNMR
(DMSO-Cl6- D2O, 100 0C) 6 ppm; 7 . 50-6. 70 (1OH, m) ,
5 . 50-5 . 40 (IH, m) , 5 . 00-2 . 50 (2H, m) , 2 . 37
(6H, s ) , 2 . 40-1 . 50 (4H, m) Example 4 C A 3.0 g
quantity of compound (la-2) was dissolved in 100 ml of
methylene chloride, and a solution of 10 m l of
trifluoroacetic acid dissolved in 5 m l of methylene
chloride was added dropwise to this solution with
ice-cooling and stirring. The mixture was then stirred
at the same temperature for 2 hours. The solvent was
removed from the solution. The obtained residue was
redissolved in methylene chloride, and then
concentrated. The obtained residue was crystallized
from methanol/water. The crystals were collected by
filtration and then dried under reduced pressure
(diphosphorus pentoxide) to give 1.9 g of white
powdery compound (Ib) (yield 76.8%). Example 5A 240 ml
quantity of 1 ,2-dimethoxyethane (DME) and 84 ml of
triethylamine (0.60 mol, 9 equivalents) were added to
30 g (66 mmol) of tolvaptan (compound (2)), and the
mixture was cooled under a nitrogen stream to -15 0C .
A 19 m l quantity (0.20 mol, 3 equivalents) of
phosphorus oxychloride (POCl3) was added dropwise to
the obtained mixture at an internal temperature of no
more than -12 0C , and stirring was performed at -12
0C for 2 hours. A 200 ml quantity of 5 N sodium
hydroxide aqueous solution was added to 1 kg of
crashed ice, and the above reaction mixture were added
in small portions thereto with stirring. To the
obtained mixture was added 500 ml of toluene. The
mixture was heated to 50 0C and then separated into an
aqueous layer and a toluene layer. A 500ml quantity of
toluene was added again to the aqueous layer, stirring
was performed at 50 0C , and the mixture was then
separated into an aqueous layer and a toluene layer.
The aqueous layer was cooled to 10 0C , 80 m l of 6 N
hydrochloric acid was added thereto, and extraction
was performed with 500 ml of ethyl acetate twice. The
extract was dried over sodium sulfate and filtered,
and the filtrate was concentrated. The concentrate was
dried under reduced pressure at room temperature to
give 34 g of amorphous compound (Ib) . Yield: 97%
Example 6 Production of calcium salt of compound
(Ib)(1) A 2.6 g quantity (5.0 iranol) of compound (Ib)
was dissolved in 25 m l o f isopropyl alcohol, and 2.2
m l of 5 N sodium hydroxide aqueous solution was added
thereto at room temperature. The obtained mixture was
concentrated under reduced pressure. To the residue
was added 30 m l o f water to dissolve the solid
content, and an aqueous solution o f 0.61 g (5.5 mmol)
o f calcium chloride was then added thereto. The
precipitated solids were collected b y filtration,
washed with water, and hot air-dried at 60 0C to give
2.2 g of white powdery calcium salt of compound (Ib) .
Yield: 78 % 1H-NMR (DMSO-de, 100 0C ) d ppm : 1.3-2.4
(1OH, m ), 2.8-4.5 (2H, m ), 5.2-5.8 (IH, m), 6.4-8.1
(1OH, m ), 9.0-10.2 (IH, m ) (2) A 280 m g quantity
(0.53 mmol) of compound (Ib) was dissolved in a mixed
solution of 2 m l o f methanol and 1 m l o f water,
and 43 m g (0.58 mmol) o f calcium hydroxide was then
added thereto. The mixture was stirred at room
temperature for 1 hour. The precipitated solids were
collected b y filtration. The filtered material was
suspended in methanol, stirred with heating, and then
hot-filtered. The filtrate was concentrated, and the
residue was recrystallized from methanol to give 75.4
m g o f white powdery calcium salt o f compound (Ib) .
Yield: 25% Melting point: 263 to 265 0CExample 7
Production of magnesium salt of compound (Ib) (1) A
1.0 g quantity (1.9 mmol) of compound (Ib) was
dissolved in 15 m l of methanol, and 0.76 ml of 5 N
sodium hydroxide aqueous solution was added thereto.
The mixture was concentrated under reduced pressure.
The residue was dissolved in 10 m l of methanol, and 3
m l of methanol solution of 0.18 g of magnesium
chloride was added to the obtained solution at room
temperature. Precipitated insoluble matter (NaCl) was
removed by filtration, and the filtrate was
concentrated. To the residue was added 10 ml of water,
and stirring was performed with heating. The mixture
after stirring was allowed to cool to room
temperature. The insoluble matter was then collected
by filtration, washed with water, and dried under
reduced pressure at 60 0C to give 400 mg of white
powdery magnesium salt of compound (Ib) Yield: 38%
1H-NMR (DMSOd 6, 1000C ) d ppm : 1.4-2.4 (1OH, m ),
2.8-4.5 (2H, m ), 5.3-5.5 (IH, m), 6.4-7.8 (1OH, m ),
9.7 (IH, br) . (2) A 282 mg quantity (0.53 mmol) of
compound (Ib) was dissolved in 2 ml of methanol, and
41 mg (0.70 mmol) of magnesium ethoxide was added
thereto with ice-cooling. To the obtained mixture were
further added 2 ml of ethanol and an aqueous
suspension (0.5 ml) of 36 mg (0.58 mmol) of magnesium
hydroxide,and stirring was performed at room
temperature for 1 hour. The insoluble matter was
removed by filtration, and the filtrate was allowed to
stand overnight. The precipitated solids were
collected by filtration and then dried under reduced
pressure to give 24.9 mg of white powdery magnesium
salt of compound (Ib) . Yield: 11% Melting point: 250
to 252 0C Example 8 Production of monosodium salt of
compound (Ib) A 0.5 ml quantity of 1 N sodium
hydroxide aqueous solution and 1 ml of water were
added to a methanol solution (2 ml) of 266 mg (0.5
mmol) of compound (Ib) with ice-cooling, and the
obtained solution was stirred at room temperature for
1 hour. The reaction mixture was concentrated under
reduced pressure, and the residue was recrystallized
from methanol-water to give 45.2 mg of white powdery
monosodium salt of compound (Ib) . Yield: 16% Melting
point: 235 to 238 0C Example 9 Production of disodium
salt of a compound (Ib)A 1.0 ml quantity of 1 N sodium
hydroxide aqueous solution was added to a methanol
solution (2 ml) of 276 mg (0.52 mmol) of compound (Ib)
with ice-cooling, and the obtained mixture was stirred
for 5 minutes. The reaction mixture was concentrated
under reduced pressure, and the residue was
recrystallized from acetone-water to give 221 mg of
white powdery disodium salt of compound (Ib) . Yield:
73% Melting point: 250 to 252 0C Example 10 Production
of diammonium salt of compound (Ib) A 1.0 ml quantity
of 25% aqueous ammonia solution was added to a
methanol solution (2 ml) of 271 mg (0.51 mmol) of
compound (Ib) with ice-cooling, and the obtained
mixture wasstirred for 10 minutes. The reaction
mixture was concentrated under reduced pressure, and
the residue was recrystallized from methanol-water to
give 104 mg of white powdery diammonium salt of
compound (Ib) . Yield: 36%. Melting point: 195 to 198
0C Example 11 Production of monopotassium salt of
compound (Ib) A 0.5 ml quantity of 1 N potassium
hydroxide aqueous solution was added to a methanol
solution (2 ml) of 276 mg (0.52 mmol) of compound (Ib)
with ice-cooling, and the obtained mixture was stirred
for 10 minutes. The reaction mixture was concentrated
under reduced pressure, and the residue was
recrystallized from isopropyl alcohol to give 110.6 mg
of white powdery monopotassium salt of compound (Ib) .
Yield: 37% Melting point: 200 to 203 0C Example 12
Production of dipotassium salt of compound (Ib)A 1.0 m
l quantity of 1 N potassium hydroxide aqueous solution
was added to a methanol solution (2 ml) of 276 mg
(0.52 mmol) of compound (Ib) with ice-cooling, and the
obtained mixture was stirred for 5 minutes. The
reaction mixture was concentrated under reduced
pressure, and diethyl ether was added to the residue.
The insoluble matter was collected by filtration and
then dried to give 273.9 mg of white powdery
dipotassium salt of compound (Ib) . Yield: 86% Melting
point: 255 to 265 0C (decomposition) Example 13
Production of zinc salt of compound (Ib) A 1.0 g
quantity (1.9 mmol) of compound (Ib) was dissolved in
15 m l of methanol, and 0.76 m l of 5 N
sodiumhydroxide aqueous solution was added to this
solution. The mixture was concentrated under reduced
pressure. The obtained residue was dissolved in 10 ml
of methanol, and 3 ml of methanol solution of 259 mg
of zinc chloride was added thereto at room
temperature. Precipitated insoluble matter (NaCl) was
removed by filtration, and the filtrate was
concentrated. To the obtained residue was added 10 ml
of water, and stirring was performed with heating. The
mixture was then allowed to cool to room temperature.
The insoluble matter was collected by filtration,
washed with water, and dried under reduced pressure at
60 0C to give 900 mg of white powdery zinc salt of
compound (Ib) . Yield: 80% Melting point: 235 to 239
0C (decomposition) 1H-NMR (DMSOd 6, 100 0C ) d ppm :
1.3-2.4 (1OH, m ), 2.8-4.5 (2H, m ), 5.3-5.7 (IH, m ),
6.6-7.7 (1OH, m ), 9.7 (IH, br) Example 14 Production
of ethylenediamine salt of compound (Ib) A 0.074 m l
quantity (1.1 mmol) of ethylenediamine was added to an
ethanol solution (10 ml) of 600 mg (1.1 mmol) of
compound (Ib) . The obtained reaction mixture was
concentrated under reduced pressure, and the residue
was recrystallized from isoporpyl alcohol to give 250
mg of white powdery ethylenediamine salt of compound
(Ib) . 1H-NMR (DMSO-d6, 100 0C ) d ppm : 1.5-2.0 (3H,
m ), 2.1-2.4 (7H, m ), 2.77 (4H, s ) , 2.8-4.3 (2H, m
), 5.3-5.5 (IH, m ), 6.6-6.9 (IH, m ),6 . 9-7 . 2 (2H,
m) , 7 . 2-7 . 5 (5H, m) , 7 . 58 (2H, d , J = 7 .
6Hz) , 9 . 80 (IH, br) Example 15 Production o f
diethanolamine salt o f compound (Ib) C A 0.14 m l
quantity (2.3 iranol) of ethanolamine was added to an
isopropyl alcohol solution (6 ml) o f 600 m g (1.1
mmol) o f compound (Ib) . A 6 m l quantity o f
isopropyl alcohol was added to the obtained mixture,
dissolution was performed with heating, and
recrystallization from isopropyl alcohol gave 280 m g
of white powdery diethanolamine salt o f compound (Ib)
. 1H-NMR (DMSO-d 6, 100 0C ) d ppm : 1.4-2.0 (3H, m ),
2.2-2.5 (7H, m ), 2.75 (4H, t , J = 5.5 Hz), 3.52 (4H,
t , J = 5.5Hz), 2.8-4.3 (2H, m ), 5.3-5.5 (IH, m ),
6.7-6.9 (IH, m ), 6.9-7.2 (2H, m ), 7.2-7.4 (4H, m),
7.42 (IH, d , J = 7.7 Hz), 7.57 (2H, d , J = 6.5 Hz),
7.58 (2H, d , J = 7.6 Hz), 9.80 (IH, br)A 1.3 ml
quantity (6.6 mmol) of diphenyl phosphite was added to
a pyridine solution (10 ml) of 1.0 g (2.2 mmol) of
tolvaptan (compound (2)) with ice-cooling. The
obtained mixture was stirred at 0 0C for 30 minutes,
and then at room temperature for 30 minutes. To the
reaction mixture was added 0.58 m l of ethanol, and
stirring was performed at room temperature for 30
minutes. To this mixture was added 1 N hydrochloric
acid, and extraction was performed with ethyl acetate.
The ethyl acetate layer was washed with a saturated
aqueous sodium hydrogen carbonate solution, dried over
sodium sulfate, and then filtered, and the filtrate
was concentrated. The obtained residue was purified by
silica gel column chromatography (n-hexane : ethyl 



acetate = 27 : 73 (r) 0 : 100) . The purified product
was concentrated under reduced pressure, and the
residue was dissolved in a mixed solvent of 10 m l of
acetonitrile and 10 ml of water and then freeze-dried
to give 450 mg of white amorphous solid target
compound. Yield: 38% 1H-NMR (Toluene-d 8, 100 0C ) d
ppm : 1.0-1.1 (3H, m ), 1.4-1.9 (4H, m ), 2.31 (3H, s
) , 2.42 (3H, s ) , 2.0-4.0 (2H, m ), 3.7-4.1 (2H, m
), 5.5 (0.5H, d , J = 4.8 Hz), 6.4-7.5 (1OH, m ), 7.8
(0.5H, d , J = 8.6 Hz)Example 17 A pyridine solution
(50 ml) of 10.0 g (22 mmol) of tolvaptan (compound
(2)) was ice-cooled, and 13 ml (66 mmol) of diphenyl
phosphite was slowly added thereto under a nitrogen
atmosphere. The obtained mixture was stirred at room
temperature for 30 minutes. To this mixture was added
4.5 m l of methanol, and stirring was performed at
room temperature for 30 minutes. The obtained reaction
mixture was added with ice-cooling to 325 ml of 2 N
hydrochloric acid, and extraction was performed with
ethyl acetate. The ethyl acetate layer was washed with
saturated brine, dried over sodium sulfate, and then
filtered, and the filtrate was concentrated. The
obtained residue was purified by silica gel column
chromatography (ethyl acetate : methanol = 100 : 0 93
: 7 ) . The purified product was concentrated under
reduced pressure to give 10.5 g of white amorphous
solid target compound. Yield: 91% 1H-NMR (Toluene-d 8,
100 0C ) d ppm : 1.5-2.0 (4H, m ), 2.41 (3H, s ) ,
2.49 (3H, s), 3.0-4.2 (2H, m ), 5.5 (0.5H, d , J = 4.8
Hz), 5.5-5.8 (IH, m), 6.6 (IH, d , J = 8.3 Hz ) ,
6.7-6.9 (IH, m ), 6.9-7.2 (6H, m ), 7.3-7.5 (2H, m ),
7.81, 7.84 (0.5H, d , J = 8.1 Hz)Example 18 A 0.1 ml
quantity of water and 254 mg (1.0 mmol) of iodine were
added to a pyridine solution (5 ml) of 500 mg (0.95
mmol) of the compound of Example 17, and the obtained
mixture was stirred at room temperature for 30
minutes. To this mixture was added 2 ml of
triethylamine, and concentration under reduced
pressure was performed. A 20 ml quantity of toluene
was added to the residue, and concentration under
reduced pressure was performed. Water was added to the
residue, and washing was performed with a mixed
solvent of ethyl acetate and diethyl ether. To the
aqueous layer was added 1 N hydrochloric acid, and
extraction was performed with ethyl acetate. The ethyl
acetate layer was dried over sodium sulfate and then
filtered, and the filtrate was concentrated. The
obtained residue was purified by silica gel column
chromatography (dichloromethane : methanol = 90 : 10
50 : 50) . The purified product was concentrated under
reduced pressure, and the residue was dissolved in 30
ml of water. The obtained solution was filtered
through celite, and the filtrate was freeze-dried to
give 140 mg of white amorphous solid target compound.
1H-NMR (Toluene-d8, 100 0C ) d ppm : 1.4-2.0 (4H, m ),
2.33 (3 H , s ), 2.34 (3H, s), 2.5-4.5 (5H, m ),
5.4-5.7 (2H, m ), 6.5 (2H, d , J 7.9 Hz), 6.7 (2H, d ,
J = 7.9 Hz), 6.8-7.2 (5H, m ), 7.2-7.4 (2H, m), 7.55
(IH, s )Example 19 A 64 mg quantity (1.0 mmol) of
sulfur was added to a pyridine solution (5 ml) of 500
mg (0.9 mmol) of the compound of Example 17, and the
obtained mixture was stirred at room temperature for 2
hours. To this mixture was added 1 m l of
triethylamine, and concentration under reduced
pressure was performed. A 10 ml quantity of toluene
was added to the obtained residue, and concentration
under reduced pressure was performed. Water was added
to the residue for dissolution, and filtration was
performed using celite. To the filtrate was added 1 N
hydrochloric acid, and extraction was performed with
ethyl acetate. The ethyl acetate layer was dried over
sodium sulfate and then filtered, and the filtrate was
concentrated. Water was added to the obtained residue,
and the insoluble matter was collected by filtration
and then dried to give 300 mg of white powdery target
compound. 1H-NMR (Toluene-d b, 100 0C ) d ppm :
1.1-2.0 (4H, m ), 2.2-2.5 (6H, m), 3.5 (3H, dd, J =
13.9, 14.9 Hz), 2.5-5.0 (2H, m ), 3.5-5.7 (IH, m),
6.4-7.5 (1OH, m )Example 20 A 0.5 ml quantity of
water, 0.5 ml of carbon tetrachloride, 0.5 m l of
triethylamine, and 0.072 m l (1.2 mmol) of
ethanolamine were added to an acetonitrile solution (5
ml) of 500 mg (0.95 mmol) of the compound of Example
17, and the obtained mixture was stirred at room
temperature for 10 minutes. Water was added to this
mixture, and extraction was performed with ethyl
acetate. The ethyl acetate layer was washed with
saturated brine, dried over sodium sulfate, and then
filtered, and the filtrate was concentrated. The
obtained residue was purified by silica gel column
chromatography (ethyl acetate : methanol = 100 : 0 80
: 20) . The purified product was concentrated under
reduced pressure to give 540 mg of white amorphous
solid target compound. 1H-NMR (DMSO-d6, 100 0C ) d ppm
: 1.6-2.3 (4H, m ), 2.36 (6H, s ) , 2.7-3.1 (2H, m),
2.5-4.5 (2H, m ), 3.3-3.5 (2H, m ), 3.65 (3H, dd, J =
9.6, 11.2 Hz), 4.0-4.3 (IH, m ), 4.4-4.8 (IH, m ),
5.3-5.7 (IH, m), 6.7-7.1 (2H, m ), 7.1-7.5 (5H, m ),
7.57 (IH, s ) , 9.76 (IH, s )Example 21 A 0.5 ml
quantity of water, 0.5 ml of carbon tetrachloride, 0.5
ml of triethylamine, and 0.119 ml (1.2 mmol) of
methylamine (40% methanol solution) were added to an
acetonitrile solution (5 ml) of 500 mg (0.95 mmol) of
the compound of Example 17, and the obtained mixture
was stirred at room temperature for 10 minutes. Water
was added to this mixture, and extraction was
performed with ethyl acetate. The ethyl acetate layer
was washed with saturated brine, dried over sodium
sulfate, and then filtered, and the filtrate was
concentrated. The obtained residue was purified by
silica gel column chromatography (ethyl acetate :
methanol = 94 : 6 85 : 15) . The purified product was
concentrated under reduced pressure to give 250 mg of
white amorphous solid target compound. 1H-NMR
(DMSO-d6, 100 0C ) d ppm : 1.7-2.3 (4H, m ), 2.37 (6H,
s), 2.4-2.6 (3H, m), 2.8-4.3 (2H, m ), 3.63 (3H, t , J
= 10.7 Hz), 4.4- 4.8 (IH, m), 5.3-5.6 (IH, m ),
6.6-7.1 (2H, m ), 7.1-7.5 (5H, m ), 7.58 (IH, s), 9.81
(IH, s )Example 22 A 0.5 ml quantity of water, 0.5 ml
of carbon tetrachloride, 0.5 ml of triethylamine, and
0.115 ml (1.2 mmol) of diethanolamine were added to an
acetonitrile solution (5 ml) of 500 mg (0.95 mmol) of
the compound of Example 17, and the obtained mixture
was stirred at room temperature for 10 minutes. Water
was added to this mixture, and extraction was
performed with ethyl acetate. The ethyl acetate layer
was washed with saturated brine, dried over sodium
sulfate, and then filtered, and the filtrate was
concentrated. The obtained residue was purified by
silica gel column chromatography (ethyl acetate :
methanol = 88 : 12 70 : 30) . The purified product was
concentrated under reduced pressure, and the residue
was recrystallized from water-containing methanol to
give 250 mg of white powdery target compound. 1H-NMR
(DMSO-de, 100 0C ) d ppm : 1.6-2.2 (4H, m ), 2.37 (6H,
s ), 3.0-3.2 (4H, m), 3.5-3.7 (7H, m ) , 2.8-4.3 (2H,
m ), 4.1-4.4 (IH, m), 5.3-5.7 (IH, m ), 6.7-7.1 (2H, m
), 7.1-7.5 (7H, m ), 7.5-7.7 (IH, m ), 9.80 (IH,
br)Example 23 A 3.8 mg (20 mmol) quantity of diphenyl
phosphite was added to a pyridine solution (10 ml) of
3.0 g (6.7 mmol) of tolvaptan (compound (2) ), and the
obtained mixture was stirred at room temperature for 1
hour. To this mixture was added 2 ml of water, and
stirring was performed at room temperature for 30
minutes. The obtained reaction mixture was
concentrated under reduced pressure, 1 N hydrochloric
acid was added to the residue, and extraction was
performed with ethyl acetate. The ethyl acetate layer
was washed with saturated brine twice, dried over
sodium sulfate, and then filtered, and the filtrate
was concentrated. The obtained residue was purified by
silica gel column chromatography (ethyl acetate :
methanol = 100 : 0 - 50 : 50) . The purified product
was concentrated under reduced pressure. The residue
was dissolved in water, and the insoluble matter
precipitated by adding 1 N hydrochloric acid was
collected by filtration and then dried to give 0.83 g
of white powdery target compound. Yield: 24% 1H-NMR
(DMSOd 6, 100 0C ) d ppm : 1.7-2.2 (4H, m ), 2.35 (3H,
s ), 2.36 (3H, s), 2.8-4.3 (2H, m ), 5.4-5.6 (IH, m ),
5.8 ( 0.5H, br) , 6.7-7.4 (8H, m), 7.47 (IH, d , J=2
.3 Hz), 7.55 (IH, s ), 9.79 (IH, br)Example 24 A 2.9 m
l quantity of phosphorus trichloride was added under a
nitrogen stream to tetrahydrofuran (THF) (29 ml) . The
obtained mixture was ice-cooled, and 6.1 m l (44 mmol)
of triethylamine was added thereto. This mixture was
cooled in an ice-methanol bath. A THF solution (120
ml) of 10.0 g (22 mmol) of tolvaptan (compound (2))
was then added dropwise thereto at an internal
temperature of not more than -10 0C , and stirring was
performed at the same temperature for 2 hours. A 130
ml quantity of 1 N sodium hydroxide aqueous solution
was added dropwise to the obtained reaction mixture at
an internal temperature of not more than 0 0C , 200 m
l quantity of water was further added thereto, and
washing was performed with toluene twice. The obtained
aqueous solution was cooled in an ice-methanol bath, 1
N HCl was added dropwise thereto at an internal
temperature of not more than 0 0C , and extraction was
performed with ethyl acetate. The ethyl acetate layer
was dried over sodium sulfate and then filtered, and
the filtrate was concentrated to give 6.8 g of white
amorphous solid target compound. Yield: 60%Example 25
A quantity of 3.8 ml (20 mmol) of diphenyl phosphite
was added to a pyridine solution (10 ml) of 3.0 g (6.7
mmol) of tolvaptan (compound (2)), and the obtained
mixture was stirred at room temperature for 1 hour. To
this mixture was added 5.2 m l (66.6 mmol) of methyl
glycolate, and stirring was performed at room
temperature for 12 hours. To the reaction mixture was
added 50 m l of water, and extraction was performed
with ethyl acetate. The ethyl acetate layer was washed
with 1 N hydrochloric acid twice, dried over sodium
sulfate, and then filtered, and the filtrate was
concentrated. The obtained residue was purified by
silica gel column chromatography (n-hexane : ethyl
acetate = 50 : 50 0 : 100) . The purified product was
concentrated under reduced pressure to give 0.79 g of
white amorphous solid target compound . Yield: 20%
1H-NMR (Toluene-d 8, 100 0C ) d ppm : 1.6-2.2 (4H, m
), 2.51 (3H, s ) , 2.60 (3H, s), 3.2-4.4 (2H, m ),
3.53 (3H, s ), 4.43 (IH, s ) , 4.47 (IH, s), 5.87
(0.5H, s ) , 5.9-6.1 (IH, m ), 6.6-6.8 (IH, m ), 6.8-
7.0 (2H, m), 7.0-7.4 (5H, m ), 7.48 (IH, s ) , 7.63
(IH, s ) , 8.27 (0.5H, s ) .Exainple 26 A 0.8 m l
quantity of water was added to a pyridine solution
(7.9 ml) of 0.79 g (1.35 mmol) of the compound of
Example 25. To the obtained mixture was added with
ice-cooling 0.34 g (2.7 mmol) of iodine, and stirring
was performed at room temperature for 1 hour. To the
reaction mixture was added 1 N hydrochloric acid, and
extraction was performed with ethyl acetate. The ethyl
acetate layer was washed with saturated brine, dried
over sodium sulfate, and then filtered, and the
filtrate was concentrated. The obtained residue was
dissolved in water and then freeze-dried to give 80 mg
of white amorphous solid target compound . Yield: 9.9%
1H-NMR (DMSO-d6, 100 0C ) d ppm : 1.7-2.3 (4H, m ),
2.35 (3H, s ) , 2.36 (3H, s), 2.8-4.3 (2H, m ), 4.49
(2H, dd, J=I. 7 , 10.1 Hz), 5.4-5.6 (IH, m), 6.7-7.1
(2H, m ), 7.1-7.5 (7H, m ), 7.54 (IH, s ), 9.79 (IH,
br)Example 27 A 3.0 g quantity (6.7 iranol) o f
tolvaptan (compound (2)) were added in small portions
to a pyridine solution (15 ml) of 3.8 m l (20 mmol) o
f diphenyl phosphite, and the obtained mixture was
stirred at room temperature for 0.5 hours. To this
mixture was added 2.8 m l (40 mmol) o f
3-hydroxypropionitrile, and stirring was performed at
room temperature for 0.5 hours. To the obtained
reaction mixture was added 1 N hydrochloric acid, and
extraction was performed with ethyl acetate. The ethyl
acetate layer was washed with water, dried over sodium
sulfate, and then filtered, and the filtrate was
concentrated. The obtained residue was purified b y
silica gel column chromatography (ethyl acetate :
methanol = 100 : 0 10 : 1 ) . The purified product was
concentrated under reduced pressure to give 2.8 g o f
white amorphous solid target compound. Yield: 75%
1H-NMR (Toluene-d 8, 100 0C ) d ppm : 1.4-2.0 (6H, m
), 2.33 (3H, s), 2.40 (3H, s), 3.1-3.8 (4H, m ), 5.40
(0.5H, d , J = 3.1Hz), 5.3-5.4 (IH, m), 6.5-6.7 (IH, m
), 6.7-6.9 (IH, m ), 6.9-7.2 (6H, m ), 7.2- 7.5 (2H,
m), 7.76 (0.5H, d , J = 8.5 Hz)Example 28 A 0.115 g
quantity (3.6 iranol) o f sulfur was added to a
pyridine solution (10 ml) of 1.0 g (1.8 mmol) o f the
compound o f Example 27, and the obtained mixture was
stirred at room temperature for 2 hours. To this
mixture was added 1 N hydrochloric acid, and
extraction was performed with ethyl acetate. The ethyl
acetate layer was dried over sodium sulfate and then
filtered, and the filtrate was concentrated. The
obtained residue was purified by silica gel column
chromatography (ethyl acetate : methanol = 100 : 0 85
: 15) . The purified product was concentrated under
reduced pressure to give 0.91 g of white amorphous
solid target compound. Yield: 85% 1H-NMR (DMSO-d 6 ,
100 0C) ppm : 1 . 6-1 . 9 (3H, m) , 2 . 0-2 . 3 (IH,
m) , 2 . 1 0 (3H, m) , 2 . 3 6 (6H, s ) , 2 . 3-4 . 2
(2H, m) , 2 . 7-2 . 8 (2H, m) , 3 . 9-4 . 2 (2H, m) ,
5 . 5-5 . 8 (IH, m) , 6 . 7-6 . 9 (IH, m) , 7 . 0-7 .
4 (7H, m) , 7 . 4-7 . 5 (IH, m) , 7 . 5 6 (IH, s ) , 7
. 7-7 . 8 (0 . 3H, m) , 8 . 5-8 . 6 (m, 0 . 7H) , 9 .
7 6 (IH, br)Example 29 A 300 mg quantity (0.5 mmol) of
the compound of Example 28 was added to 5 ml of 28%
aqueous ammonia, and the obtained mixture was stirred
at room temperature for three days. To this mixture
was added 1 N hydrochloric acid. The precipitated
solids were collected by filtration and then dried to
give 100 mg of white powdery target compound. Yield:
37% 1H-NMR (Pyridine-d5-D2O , 90 0C ) d ppm : 1.6-2.4
(4H, m ), 2.43 (3H, s), 2.53 (3H, s), 2.8-4.3 (2H, m
), 5.1-5.4 (IH, m ), 6.8-7.3 (6H, m ), 7.4-7.7 (2H, m
), 7.7-8.1 (2H, m ) Example 30 A 0.62 ml quantity (6.6
mmol) of phosphorus oxychlorideand 0.92 ml (6.6 mmol)
of triethylamine were added under a nitrogen stream to
tetrahydrofuran (THF) (5 ml) . The obtained mixture
was cooled in an ice-methanol bath. A THF solution (10
ml) of 1.0 g (2.2 mmol) of tolvaptan (compound (2))
was then added dropwise thereto, and stirring ' was
performed at the same temperature for 30 minutes. To
this mixture were added 2.8 ml (20 mmol) of
triethylamine and 1.1 ml (26.4 mmol) of methanol, and
stirring was performed for 30 minutes. Water was added
to the obtained reaction mixture, and extraction was
performed with ethyl acetate. The ethyl acetate layer
was dried over sodium sulfate and then filtered, and
the filtrate was concentrated. The obtained residue
was purified by silica gel column chromatography
(ethyl acetate : methanol = 100 : 0 80 : 20) . The
purified product was concentrated under reduced
pressure, and the residue was recrystallized from
water-containing methanol to give 400 mg of white
powdery target compound. 



Yield: 33% 1H-NMR (DMSO-de, 100 0C ) ppm : 1.7-2.2
(4H, m ), 2.36 (6H, s ), 2.8-4.3 (2H, m), 3.71 (6H,
dd, J = 10.2, 11. IHz), 5.5-5.6 (IH, m ), 6.8-7.1 (2H,
m ), 7.1-7.5 (7H, m ), 7.58 (IH, s ) , 9.80 (IH, br)
Test Example 1 Solubility of compound (Ib) Compound
(Ib) as obtained in Example 3 or 4 was added in excess
to 0.1 N sodium phosphate buffer (pH 5 , pH 6 , pH 7 ,
pH 8 , pH 9 , or pH 10), 0.1 N Tris/HCl buffer (pH 8
or pH 9 ) , 0.1 N sodium hydrogencarbonate/HCl buffer
(pH 8 ) or 0.1 N sodium citrate buffer (pH 8), and
then shaken at room temperature for 16 days. If the
test compound dissolved even after about 6 to about 8
w/v% had been added thereto, no further test compound
was added. Each solution was filtered through a 0.45-
mm filter, and then, under the following HPLC
conditions, the solubility of compound (Ib) was
determined by absolute calibration. HPLC
conditionsDetection: ultraviolet absorption photometer
(measurement wavelength: 254 nm) Column: YMC (ODS)
AM-302 (4.6 k 150 mm) Column temperature: constant
temperature of approximately 25C Eluate:
acetonitrile/water/phosphoric acid = 450/550/1 Flow
rate: 1 ml/min Injection volume: 10 ml Table 1
Solubility of compound (Ib) in buffer solution (room
temperature) *Sample having a solubility so high that
crystals could not be added in excess Test Example 2
Solubility of salt of compound (1) A suitable amount
of test compound is added to a test tube, and 2.5 ml
of water is added thereto. After shaking at 37C for 30
minutes, the mixture is filtered through a 0.45- mm
membrane filter, and 0.5 ml of the filtrate is
accurately weighed. Mobile phase is added thereto to
make exactly 50 ml, preparing a test solution
(dilution ratio: 100-fold) . Approximately 5 mg of
free-form authentic sample is accurately weighed, and
acetonitrile is added thereto to make exactly 50 ml. A
2 m l of this liquid is accurately weighed, and mobile
phase is addedthereto to make exactly 20 ml, preparing
a standard solution (equivalent to 10 mg/ml) . By
liquid chromatography under the following conditions,
20 ml of both the test solution and standard solution
are tested to obtain the peak areas At and As of the
test solution and standard solution. Concentration
(mg/ml) = Ws/5 x 10 x At/As x 100 = Ws x At/As x 200
Ws: weighed amount of authentic sample (mg) Test
conditions Detection: ultraviolet absorption
photometer (measurement wavelength: 254 nm) Column:
TOSOH TSKgel ODS-80TS (0.46 cm x 15 cm) Column
temperature: constant temperature of approximately 40C
Mobile phase: water/acetonitrile/trifluoroacetic acid
= 500/500/1 Flow rate: 1 ml/min Table 2 Test Example 3
Solubility of tolvaptan Tolvaptan was added in excess
to Britton-Robinson buffer (pH 2 , pH 7 , or pH 12) or
purified water, and then shaken at 25 0C  1 0C for 4
hours. Each solution was filtered through a filter,
and then, using HPLC, the solubility of tolvaptan was
quantified by absolute calibration.Table 3 Solubility
of tolvaptan in Britton-Robinson buffer and purified
water Test Example 4 Serum concentration of tolvaptan
in female rats after tail-vein administration of a
compound (Ib) solution Experiment method A solution of
compound (Ib) (equivalent to 1 mg of tolvaptan per ml
of solution) was prepared. Table 4 Formulation (in 1
ml) * Amount equivalent to 1.0 mg of tolvaptan per ml
of solution Preparation method A 79 mg quantity of
sodium dihydrogenphosphate-dihydrate and 5 g of
mannitol were dissolved in about 90 ml of water for
injection. A sodium hydroxide solution was added
thereto, and a solution of pH 7 was prepared. Compound
(Ib) equivalent to 100 mg of tolvaptan was dissolved
in this solution. A sodium hydroxide solution was
added thereto, and the pH was adjusted to 7 .
Injection solvent was added to the obtained solution
to make 100 ml, and sterile filtration was performed
with a 0.2-mm filter to prepare a solution of compound
(Ib) (equivalent to 1 mg of tolvaptan per ml of
solution) .This solution was rapidly administered to
female rats via the tail vein at a dose such that 1 mg
of tolvaptan is produced per kg of body weight. From
time to time, blood was collected from the jugular
vein under light ethyl ether anesthesia, and serum
concentration of tolvaptan was determined by
high-speed liquid chromatography (HPLC) . The results
are shown in Figure 1 . Tolvaptan was initially
detected five minutes after the intravenous
administration of a solution of compound ,(Ib) to
female rats. This indicates that compound (Ib) is
rapidly hydrolyzed into tolvaptan in rats. Test
Example 5 Serum concentration of tolvaptan in female
rats after oral administration of a compound (Ib)
solution Experiment method A solution of compound (Ib)
(equivalent to 0.4 mg of tolvaptan per ml of solution)
was prepared. Table 5 Formulation (in 1 ml) Amount
equivalent to 0.4 mg of tolvaptan per m l of solution
Preparation method A I g quantity of sodium
hydrogencarbonate was dissolved in about 400 ml of
water for injection. A sodium hydroxide solution was
added thereto to adjust the pH to 9.0, and water for
injection was added thereto, preparing 500 m l of 0.2%
sodium hydrogencarbonate solution. An 89 ml quantity
of 1 N sodium hydroxide solution and compound (Ib)
equivalent to 20 mgof tolvaptan were added to about 40
ml of this 0.2% sodium hydrogencarbonate solution and
dissolved. A 0.2% sodium hydrogencarbonate solution
was further added thereto to make 50 ml, thereby
preparing a solution of compound (Ib) (equivalent to
0.4 mg of tolvaptan per ml of solution). The pH of
this solution was 9.1. This solution is called
"Solution A " hereinafter. A spray-dried tolvaptan
powder equivalent to 60 mg of tolvaptan, which was
prepared in a similar manner to Example 3 of
JP1999-21241-A, was suspended in 50 ml of water for
injection in a porcelain mortar. This suspension was
diluted three-fold with water for injection, preparing
a suspension of spray-dried powder equivalent to 0.4
mg of tolvaptan per ml of suspension. This suspension
is called "Suspension B" hereinafter. The following
tests were performed in order to examine the oral
absorption characteristics of Solution A and
Suspension B . Wistar female rats (body weight about
160 g ) which had been fasted for about 18 hours were
used as test animals. Solution A and Suspension B were
each administered by forced oral administration using
a sonde for oral administration at a dose of 2.5 ml/kg
of body weight, producing 1 mg of tolvaptan per kg of
body weight. The blood samples were collected from the
jugular vein under light ethyl ether anesthesia
periodically after dosing, and the serum
concentrations of tolvaptan were determined by using
UPLC-MS /MS (Waters) . The obtained results are shown
in Fig. 2 and Table 6 . Fig. 2 shows the serum
concentration-time profiles of tolvaptan after an oral
administration of Solution A and suspension B (n = 4).
Table 6 shows the mean of the pharmacokinetic
parameter values (n = 4 ) . The parameters in Table 6
have the following meanings . area under the serum
concentration-time curve for up to 8 hours after
administration (ng-hr/ml)AUC: area under the serum
concentration-time curve for up to an infinite time
after administration (ng-hr/ml) Q n3x maximum serum
concentration (ng/ml) T : time to reach the maximum
serum concentration (hr) A s a result, it was
confirmed that that the solution of compound (Ib)
(Solution A ) takes a shorter time to reach the
maximum serum concentration than the suspension of
spray-dried tolvaptan (Suspension B ), and also leads
to greater maximum serum concentration (CP X ) and
larger areas under the serum concentration-time curve
(AUC8hrr AUC) . Table 6 AUC8hr ma T AUCco (ng'hr/mL)
(ng/mL) (hr) (ng'hr/mL) SolutionA 217.5 61.0 1.3 230.1
Suspension B 73.2 26.4 1.5 76.1 These results revealed
that when administered in vivo, the compound of the
present invention, compound (Ib) in particular,
increases absorption even more than conventional
absorption improvement by amorphization, and
consequently improves bioavailability of tolvaptan.
Preparation Example 1 A 79 mg quantity of sodium
dihydrogenphosphate'dihydrate and 5 g of mannitol were
dissolved in about 90 ml of injection solvent. A
sodium hydroxide solution was added thereto, preparing
a solution of pH 7 . Compound (Ib) equivalent to 100
mg of tolvaptan was added to this solution. A sodium
hydroxide solution was added thereto, adjusting the pH
to 7 . Injection solvent was added to the obtained
solution to make 100 ml, and sterile filtration was
performed using a 0.2-mm filter to give aninjection of
the present invention containing compound (Ib)
(equivalent to 1 mg of tolvaptan per ml of injection)
. Preparation Example 2 A 79 mg of sodium dihydroge
nphosphate-dihydrate and 5 g mannitol were dissolved
in about 90 ml of injection solvent. A sodium
hydroxide solution was added thereto, preparing a
solution pH of 7.5. Compound (Ib) equivalent to 10 mg
of tolvaptan was dissolved in the solution. Injection
solvent was added to the obtained solution to make 100
ml, and sterile filtration was performed with a 0.2-mm
filter to prepare an injection of the present
invention containing compound (Ib) (equivalent to 0.1
mg tolvaptan per ml of injection) . Preparation
Example 3 A 380 mg quantity of trisodium
phosphate-dodecahydrate and 4 g of mannitol were
dissolved in about 90 ml of injection solvent.
Compound (Ib) equivalent to 100 mg, 300 mg or 1000 mg
of tolvaptan was dissolved in the obtained solution.
When dissolving compound (Ib) equivalent to 1000 mg of
tolvaptan, a sodium hydroxide solution was added to
improve the solubility. The pH of each obtained
solution was adjusted to 8 to 9 with sodium hydroxide
or hydrochloric acid, and an injection solvent was
added thereto to make 100 ml. The obtained solution
was sterilefiltered through a 0.2-mm filter, preparing
injections of the present invention containing
compound (Ib) (equivalent to 1 mg, 3 mg or 10 mg of
tolvaptan per ml of injection) .CLAIMS 1 . A
benzoazepine compound represented by general formula
(1) or a salt thereof, wherein R represents a hydrogen
atom, a hydroxy group optionally protected with a
protecting group, a mercapto group optionally
protected with a protecting group, or an amino group
optionally protected with one or two protecting
groups; R1 represents a hydrogen atom or a
hydroxy-protecting group; and X represents an oxygen
atom or a sulfur atom. 2 . A benzoazepine compound
according to claim 1 or a salt thereof, wherein X is
an oxygen atom. 3 . A benzoazepine compound according
to claim 1 or 2 , or a salt thereof, wherein R is a
hydroxy group optionally protected with a protecting
group. 4 . A benzoazepine compound according to claim
1 or 2 , or a salt thereof, wherein R is a hydrogen
atom, a mercapto group optionally protected with a
protecting group, or an amino group optionally
protected with one or two protecting groups. 5 . A
benzoazepine compound according to any one of claims 1
, 2 , 3 and 4 , or a salt thereof, wherein R1 is a
hydroxyprotecting group.6 . A benzoazepine compound
according to any one of claims 1 , 2 , 3 and 4 , or a
salt thereof, wherein R1 is a hydrogen atom. 7 . A
benzoazepine compound according to claim 1 or a salt
thereof, wherein X is a sulfur atom. 8 . A
benzoazepine compound according to claim 1 or a salt
thereof, wherein X is an oxygen atom, R is a hydroxy
group, and R1 is a hydrogen atom. 9 . A pharmaceutical
composition comprising a benzoazepine compound of
claim 1 or a pharmaceutically acceptable salt thereof,
together with a pharmaceutically acceptable diluent
and/or carrier. 10. A pharmaceutical composition
according to claim 9 , for use as a vasodilator,
hypotensor, aquaretic agent, PKD, or platelet
aggregation inhibitor. 11. An aqueous solution
composition comprising a benzoazepine compound of
claim 1 or a pharmaceutically acceptable salt thereof.
12. An aqueous solution composition according to claim
11, comprising a benzoazepine compound of claim 1 or a
pharmaceutically acceptable salt thereof, together
with a buffer, isotonizing agent and injection
solvent, and which is in the form of an injection. 13.
An aqueous solution composition according to claim 12,
further comprising a pH adjuster. 


