
DESCRIPTION METASTIN DERIVATIVES AND USE THEREOF
TECHNICALFIELD The present invention relates to
metastin derivatives and use thereof. BACKGROUND OF
THE INVENTION Human-derived metastin (also called
KiSS-I peptide) (WO00/24890) and mouse or rat-derived
metastin (WOO1/75 104) are known. Sustained release
preparations containing metastin are also known
(WO02/85399). Reportedly, metastin has an effect of
suppressing cancer metastasis and is thus effective
for preventing/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/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/treating choriocarcinoma, hydatidiform
mole, invasive mole, miscarriage, fetal hypoplasia,
abnormal glucose metabolism, abnormal lipid metabolism
or abnormal delivery (WO00/24890, WO01/75104,
WO02/85399). 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 gonadotropic hormone
secretion stimulating activity, sex hormone secretion
stimulating activity, a gonadotropic hormone secretion
suppressing activity, sex hormone secretion
suppressing 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 the
gonadotropic hormone secretion, an effectof
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 the formula
below, or a salt thereof: (D (wherein: V represents a
group represented by formula: n represents 0 orl; W1
represents N, CH or O (provided that when W1 is N or
CH, n represents 1 and when W1 is O, n represents 0);
W2 represents N or CH; each of Z1, Z5 and Z7
represents hydrogen atom or a C1-3 alkyl group; each
of Z2, Z4, Z6 and Z8 represents hydrogen atom, O or S;
R1 represents (1) hydrogen atom, (2) a C1-8 alkyl
group optionally substituted with a substituent
selected from the group consisting of an optionally
substituted carbamoyl group, an optionally substituted
hydroxyl group and an optionally substituted aromatic
cyclic group, (3) a cyclic or linear C1-10 alkyl
group, (4) a C1-10 alkyl group consisting of a cyclic
alkyl group and a linear alkyl group or (5) an
optionally substituted aromatic cyclic group; R2
represents (1) hydrogen atom or (2) a cyclic or linear
C1-10 alkyl group, (3) a C1-10 alkyl group consisting
of a cyclic alkyl group and a linear alkyl group, or
(4) aC1-8 alkyl group optionally substituted with a
substituent selected from the group consisting of an
optionally substituted carbamoyl group, an optionally
substituted hydroxyl group and an optionally
substituted aromatic cyclic group; R3 represents (1) a
C1- alkyl group having an optionally substituted basic
group and optionally having an additional substituent,
(2) an aralkyl group having an optionally substituted
basic group and optionally having an additional
substituent, (3) a C1-4 alkyl group having a
non-aromatic cyclic hydrocarbon group of carbon atoms
not greater than 7 having an optionally substituted
basic group, and optionally having an additional
substituent, or (4) a C1-4 alkyl group having a
non-aromatic heterocyclic group of carbon atoms not
greater than 7 having an optionally substituted basic
group and optionally having an additional substituent;
R4 represents a C1-4 alkyl group, which may optionally
be substituted with a substituent selected from the
group consisting of: (1) an optionally substituted C
-1 aromatic hydrocarbon group, (2) an optionally
substituted 5- to 14-membered aromatic heterocyclic
group consisting of 1 to 7 carbon atoms and hetero
atoms selected from the group consisting of nitrogen,
oxygen and sulfur atoms, (3) an optionally substituted
C8-14 aromatic fused-ring group, (4) an optionally
substituted 5- to 14-membered aromatic fused
heterocyclic group consisting of 3 to 11 carbon atoms
and hetero atoms selected from the group consisting of
nitrogen, oxygen and sulfur atoms, (5) an optionally
substituted non-aromatic cyclic hydrocarbon group
having carbon atoms not greater than 7, and, (6) an
optionally substituted non-aromatic heterocyclic group
having carbon atoms not greater than 7; Q1 represents
a C1-4 alkyl group, which may optionally be
substituted with a substituent selected from the group
consisting of: (1) an optionally substituted C6-12
aromatic hydrocarbon group, (2) an optionally
substituted 5- to 14-membered aromatic heterocyclic
group consisting of 1 to 7 carbon atoms and hetero
atoms selected from the group consisting of nitrogen,
oxygen and sulfur atoms, (3) an optionally substituted
C8-14 aromatic fused-ring group, (4) an optionally
substituted 5- to 14-membered aromatic fused
heterocyclic group consisting of 3 to 11 carbon atoms
and hetero atoms selected from the group consisting of
nitrogen, oxygen and sulfur atoms, (5) an optionally
substituted non-aromatic cyclic hydrocarbon group
having carbon atoms not greater than 7, and (6) an
optionally substituted non-aromatic heterocyclic group
having carbon atoms not greater than 7; A represents:
(1) a nitrogen atom substituted with hydrogen atom or
a C1-3 alkyl group;(2) a carbon atom substituted with
hydrogen atom or a C1-3 alkyl group; (3) O; or (4) S;
A' represents: (1) a carbon atom, which may optionally
be substituted with hydrogen atom, O, S, a halogen
atom, an optionally halogenated C1-3 alkyl group,
carbamoyl group or hydroxyl group; (2) a nitrogen
atom, which may optionally be substituted with
hydrogen atom or an optionally halogenated C1-3 alkyl
group; (3) O; or (4) S; Q2 represents: (1) CH2, CO, CS
or CH=CH2, which may optionally be substituted with
one or two C0-4 alkyl groups optionally substituted
with a substituent selected from the group consisting
of carbamoyl group, hydroxyl group, a C1-3 alkoxy
group, a halogen atom and an amino group; (2) NH,
which may optionally be substituted with a substituent
selected from the group consisting of carbamoyl group
and hydroxyl group; or, (3) 0 ; Y represents: (1) a
group represented by formula: -CONH-, -CSNH-, -CH2NH-,
-NHCO-, -CH2O-, -COCH2-, -CH2S-, -CSCH2-, -CH2SO-,
-CH2SO2-, -COO-, -CSO-, -CH2CH2- or -CH=CH-, which may
optionally be substituted with a substituent selected
from the group consisting of a C1-6 alkyl group,
hydroxyl group and a halogen atom; (2) an optionally
substituted C -7 aromatic hydrocarbon group; (3) an
optionally substituted 4- to 7-membered aromatic
heterocyclic group consisting of 1 to 5 carbon atoms
and hetero atoms selected from the group consisting of
nitrogen, oxygen and sulfur atoms; (4) an optionally
substituted non-aromatic cyclic hydrocarbon group
having carbon atoms not greater than 5; or, (5) an
optionally substituted non-aromatic heterocyclic group
having carbon atoms not greater than 5 and when Y is
(2), (3), (4) or (5), Q2 may be a chemical bond. P and
P', which may be the same or different, each may form
a ring by combining P and P' or P and Q1 together and
represents: (1) hydrogen atom;(2) an optional amino
acid residue continuously or discontinuously bound
from the C-terminal end of the lst-48th amino acid
sequence in the amino acid sequence 



represented by SEQ ID NO: 1; (3) a group represented
by formula:
J1-J2-C(J3)(Q3)Y1C(J4)(Q4)Y2C(J5)(Q5)Y3C(J6)(Q6)C(=Z10
)- (wherein J1 represents (a) hydrogen atom or (b) (i)
a C1-20 acyl group, (ii) a C1-20 alkyl group, (iii) a
CO-14 aryl group, (iv) a carbamoyl group, (v) a
carboxyl group, (vi) a sulfno group, (vii) an amidino
group, (viii) a glyoxyloyl group or (ix) an amino
group, which group may optionally be substituted with
a substituent containing an optionally substituted
cyclic group; J2 represents (1) NH optionally
substituted with a C1- alkyl group, (2) CH2 optionally
substituted with a C1-6 alkyl group, (3) O or (4) S;
each of J3 through J6 represents hydrogen atom or a
C1-3 alkyl group; each of Q3 through Q6 represents a
C1-4 alkyl group, which may optionally be substituted
with a substituent selected from the group consisting
of: (1) an optionally substituted C6-12 aromatic
hydrocarbon group; (2) an optionally substituted 5- to
14-membered aromatic heterocyclic group consisting of
1 to 7 carbon atoms and hetero atoms selected from the
group consisting of nitrogen, oxygen and sulfur atoms;
(3) an optionally substituted C8-14 aromatic
fused-ring group; (4) an optionally substituted 5- to
14-membered aromatic fused heterocyclic group
consisting of 3 to 11 carbon atoms and hetero atoms
selected from the group consisting of nitrogen, oxygen
and sulfur atoms; (5) an optionally substituted
non-aromatic cyclic hydrocarbon group having carbon
atoms not greater than 7; (6) an optionally
substituted non-aromatic heterocyclic group having
carbon atoms not greater than 7; (7) an optionally
substituted amino group; (8) an optionally substituted
guanidino group; (9) an optionally substituted
hydroxyl group; (10) an optionally substituted
carboxyl group; (11) an optionally substituted
carbamoyl group; and, (12) an optionally substituted
sulfhydryl group; or hydrogen atom; J3 and Q3, J4 and
Q4, J5 and Q5 or J6 and Q6 may be combined together,
or Z1 and R1, J2 and Q3, Y1 and Q4, Y2 and Q5, or Y3
and Q6 may be combined together, to form a ring; Y1
through Y3 each represents a group represented by
formula:-CON(J13)-, -CSN(J13)-, -C(J14)N(J13)- or
-N(J13)CO- (wherein J13 and J14 each represents
hydrogen atom or a C1-3 alkyl group); and Z10
represents hydrogen atom, O or S); (4) a group
represented by formula:
J1-J2-C(J7)(Q7)Y2C(J8)(Q8)Y3C(J9)(Q9)C(=Z10)- (wherein
each of J1 and J2 has the same significance as defined
above, J7 through J9 have the same significance as
given for J3, Q7 through Q9 have the same significance
as given for Q3, Y2 and Y3 have the same significance
as defined above, Z10 has the same significance as
defined above, J7 and Q7, J8 and Q8 or J9 and Q9 may
be combined together, or J2 and Q7, Y2 and Q8 or Y3
and Q9 may be combined together, to form a ring.); (5)
a group represented by formula:
J1-J2-C(J10)(Q10)Y3C(J11)(Q11)C(=Z10)- (wherein J1 and
J2 have the same significance as defined above, J10
and J11 have the same significance as given for J3,
Q10 and Q11 have the same significance as given for
Q3, Y3 has the same significance as defined above, Z10
has the same significance as defined above, J10 and
Q10 or J11 and Q11 may be combined together, or J2 and
Q10 or Y3 and Q11 may be combined together, to form a
ring.); (6) a group represented by formula:
J1-J2-C(J12)(Q12)C(=Z10)- (wherein, J1 and J2 have the
same significance as defined above, J12 has the same
significance as given for J3, Q12 has the same
significance as given for Q3, and Z10 has the same
significance as defined above; J12 and Q12 may be
combined together, or J2 and Q12 may be combined
together, to form a ring.); or, (7) a group
represented by formula: J1- (wherein J1 has the same
significance as defined above); the bonds betweenY-Q2,
Q2-A' and A'-A each independently represents a single
or double bond.); provided that
Ac-D-Tyr-D-Trp-Asn-Thr-PheY(CH2NH)Gly-Leu-Arg(Me)-Trp-
NH 2,
Ac-D-Tyr-D-Trp-Asn-Thr-Phe-Gly-Leu-Arg(Me)-Trp-NH 2,
Ac-D-Tyr-D-Trp-Asn-Thr-D-Phe-Gly-Leu-Arg(Me)-Trp-NH2
and Ac-D-Tyr-D-Trp-Asn-Thr-Phe-Gly-Aib-Arg(Me)-Trp-NH2
are excluded. [2] The metastin derivative according to
[1] or a salt thereof, wherein: Z1, Z5 and Z7 each
represents hydrogen atom; Z2, Z4, Z6 and Z8 each
represents O; R1 represents (2) a C1-8 alkyl group
optionally substituted with an optionally substituted
hydroxyl group; R2 represents a linear C1-10 alkyl
group or a C1-10 alkyl group consisting of acyclic
alkyl group and a linear alkyl group; R3 represents
(1) a C1-S alkyl group having an optionally
substituted basic group and optionally having an
additional substituent; R represents (4) a C1-4 alkyl
group, which may optionally be substituted with an
optionally substituted 5- to 14-membered aromatic
fused heterocyclic group consisting of 3 to 11 carbon
atoms and hetero atoms selected from the group
consisting of nitrogen, oxygen and sulfur atoms; Q1
represents a C1-4 alkyl group, which may optionally be
substituted with a substituent selected from the group
consisting of (1) an optionally substituted C -I2
aromatic hydrocarbon group, (2) an optionally
substituted 5- to 14-membered aromatic heterocyclic
group consisting of 1 to 7 carbon atoms and hetero
atoms selected from the group consisting of nitrogen,
oxygen and sulfur atoms, and (5) an optionally
substituted non-aromatic cyclic hydrocarbon group
having carbon atoms not greater than 7; Arepresents
(1) a nitrogen atom substituted with hydrogen atom,
(2) a carbon atom substituted with hydrogen atom, or
(4) S; A' represents (1) a carbon atom substituted
with hydrogen atom or O; Q2 represents (1) an
optionally substituted CH2 or CH=CH with one or two
C1-4 alkyl groups which may optionally be substituted
with a substituent selected from the group consisting
of carbamoyl group, hydroxyl group, a C1-3 alkoxy
group and an amino group; and, Y represents (1) a
group represented by formula: -CONH-, -CSNH-, -NHCO-,
-CH2O-, -CH2S-, -COCH2-, -CH=CH- or -CH2CH2-C1-6,
which may optionally be substituted with a substituent
selected from the group consisting of an alkyl group,
hydroxyl group and a halogen group. [3] Ametastin
derivative represented by the formula below, or a salt
thereof: XX0-XX2-XX3-XX4-XX5-T-XX9-XX1 0-NH2 wherein:
XXO represents formyl, 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
or6-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(PO3H2), Pro(4NH
2), Hyp(Bzl), Trp, Pro, 4-pyridylalanine, Tic, D-Trp,
D-AIa, D-Leu, D-Phe, D-Lys, D-GIu, D-2-pyridylalanine,
D-3-pyridylalanine, D-4-pyridylalanine, Aad, Pro(4F)
or a chemical bond; XX4 represents Asn,
2-amino-3-ureidopropionic acid, N
-formyldiaminopropionic acid, N
-acetyldiaminopropionic acid, Nw-pentylasparagine,
Nw-cyclopropylasparagine, Nw-benzylasparagine,
2,4-diaminobutanoic acid, His, GIn, Cit or D-Asn; XX5
represents Ser, Thr, VaI , NMeSer, GIy, Ala, Hyp,
D-AIa, Dap or D-Thr; T represents a group represented
by formula II: (II) Z4 represents hydrogen atom, O or
S; R2 represents (1) hydrogen atom or (2) a cyclic or
linear C1-I0 alkyl group, (3) a C1-10 alkyl group
consisting of a cyclic alkyl group and a linear alkyl
group, or (4) a C1-8 alkyl group optionally
substituted with a substituent selected from the group
consisting of an optionally substituted carbamoyl
group, an optionally substituted hydroxyl group and an
optionally substituted aromatic cyclic group; Q1
represents a C1-4 alkyl group, which may optionally be
substituted with a substituent selected from the group
consisting of (1) an optionally substituted C -12
aromatic hydrocarbon group, (2) an optionally
substituted 5- to 14-menibered aromatic 



heterocyclic group consisting of 1 to 7 carbon atoms
and hetero atoms selected from the group consisting of
nitrogen, oxygen and sulfur atoms, (3) an optionally
substituted C8-14 aromatic fused-ring group, (4) an
optionally substituted 5- to 14-membered aromatic
fused heterocyclic group consisting of 3 to 11 carbon
atoms and hetero atoms selected from the group
consisting of nitrogen, oxygen and sulfur atoms, (5)
an optionally substituted non-aromatic cyclic
hydrocarbon group having carbon atoms not greater
than7 and (6) an optionally substituted non-aromatic
heterocyclic group having carbon atoms not greater
than 7; A represents: (1) a nitrogen atom substituted
with hydrogen atom or a C1-3 alkyl group, (2) a carbon
atom substituted with hydrogen atom or a C1-3 alkyl
group, (3) O, or (4) S; A1represents: (1) a carbon
atom, which may optionally be substituted with
hydrogen atom, O, S, a halogen atom, an optionally
halogenated C1-3 alkyl group, carbamoyl group or
hydroxyl group, (2) a nitrogen atom, which may
optionally be substituted with hydrogen atom or an
optionally substituted C1-3 alkyl group, (3) O, or,
(4) S; Q2 represents: (1) CH2, CO, CS or CH=CH2, which
may optionally be substituted with a C0-4 alkyl group
optionally substituted with a substituent selected
from the group consisting of carbamoyl group, hydroxyl
group, a C1-3 alkoxy group, a halogen atom and an
amino group, (2) NH, which may optionally be
substituted with an optionally substituted C1-4 alkyl
group with a substituent selected from the group
consisting of carbamoyl group and hydroxyl group, or
(3) 0 ; Y represents: (1) a group represented by
formula: -CONH-, -CSNH-, -CH2NH-, -NHCO-, -CH2O-,
-COCH2-, -CH2S-, -CSCH2-, -CH2SO-, -CH2SO2-, -COO-,
-CSO-, -CH2CH2- or -CH=CH-, which may optionally be
substituted with a substituent selected from the group
consisting of a C1- alkyl group, hydroxyl group and a
halogen atom, (2) an optionally substituted C6-7
aromatic hydrocarbon group, (3) an optionally
substituted 4- to 7-membered aromatic heterocyclic
group consisting of 1 to 5 carbon atoms and hetero
atoms selected from the group consisting of nitrogen,
oxygen and sulfur atoms, (4) an optionally substituted
non-aromatic cyclic hydrocarbon group having carbon
atoms not greater than 5, or,(5) an optionally
substituted non-aromatic cyclic hydrocarbon group
having carbon atoms not greater than 5 and when Y is
(2), (3), (4) or (5), Q2 may be a chemical bond; the
bonds between Y-Q2, Q2-A1and A'-A each independently
represents a single or double bond; XX9 represents
Arg, Orn, Arg(Me) or Arg(asymMe 2); and, XXlO
represents Phe, Trp, 2-naphthylalanine,
2-thienylalanine, tyrosine or 4-fluorophenylalanine;
provided that Ac-D-Tyr-D-Trp-Asn-Tlir-Phe
Y(CH2NH)Gly-Leu-Arg(Me)-Trp-NH 2,
Ac-D-Tyr-D-Trp-Asn-Thr-Phe-Gly-Leu-Arg(Me)-Trp-NH 2,
Ac-D-Tyr-D-Trp-Asn-Thr-D-Phe-Gly-Leu-Arg(Me)-Trp-NH 2
and Ac-D-Tyr-D-Trp-Asn-Thr-Phe-Gly-Aib-Arg(Me)-Trp-NH
2 are excluded. In the formula
"XX0-XX2-XX3-XX4-XX5-T-XX9-XX10-NH 2" described above,
each of the bonds "-" between XXO, XX2, XX3, XX4, XX5,
T, XX9, XXlO and NH2 has different significance. For
example, the bond "-" between XXO-XXl denotes the bond
between the alkanoyl group and the amino group in XX2;
the bonds "-" between XX2-XX3, XX3-XX4, XX4-XX5,
XX5-T, T-XX9 and XX9-XX10 normally denote the bond
between C=O and NH in the amide bond to connect the
adjacent amino acid residues; and the bond "-" between
XXlO-NH 2 denotes the carbonyl group and the amino
group in XXlO. That is, in the bond between amino acid
residues, the bond denotes the bond between C=O and NH
which are the residues of the carboxyl and amino
groups provided for the reaction, respectively.
Specific examples of the bonds include those shown by
the structural formulas in TABLE 1 later described.
[4] The metastin derivative according to [3] or a salt
thereof, 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), Pro(4F)
orHyp(Bzl); XX4 represents Asn or
2-amino-3-ureidopropinonic acid; XX5 represents Ser or
Thr; Z4 represents O; R2 represents a linear C1-10
alkyl group or a C1-10 alkyl group consisting of a
cyclic alkyl group and a linear alkyl group; Q1
represents a C1-4 alkyl group, which may optionally be
substituted with asubstituent selected from the group
consisting of (1) an optionally substituted C -I2
aromatic hydrocarbon group, (2) an optionally
substituted 5- to 14-membered aromatic heterocyclic
group consisting of 1 to 7 carbon atoms and hetero
atoms selected from the group consisting of nitrogen,
oxygen and sulfur atoms, and (5) an optionally
substituted non-aromatic cyclic hydrocarbon group
having carbon atoms not greater than 7; A represents
(1) a nitrogen atom substituted with hydrogen atom,
(2) a carbon atom substituted with hydrogen atom, or
(4) S; A1represents (1) a carbon atom substituted with
hydrogen atom or O; Q2 represents (1) an optionally
substituted CH or CH=CH2 with one or two Co-4 alkyl
groups which may optionally be substituted with a
substituent selected from the group consisting of
carbamoyl group, hydroxyl group, a C1-3 alkoxy group
and an amino group; Y represents (1) a group
represented by formula: -CONH-, -CH2O-, -CH2S-,
-COCH2-, -CH2CH2-^SNH-, -NHCO- or -CH=CH-, which may
optionally be substituted with a substituent selected
from the group consisting of a C1-6 alkyl group,
hydroxyl group and a halogen atom; XX9 represents Arg
or Arg(Me); and, XXlO represents Phe or Trp. [5] The
metastin derivative according to [3], or a salt
thereof, or a prodrug thereof, wherein: XXO represents
C1-12 alkanoyl; XX2 represents D-Tyr; XX3 represents
Hyp, Pro(4F) or GIu; XX4 represents Asn or
2-amino-3-ureidopropionic acid; XX5 represents Thr; Z4
represents O, R2 represents a linear C1-10 alkyl group
or a C1-10 alkyl group consisting of a cyclic alkyl
group and a linear alkyl group; Q1 represents a C1-4
alkyl group, which may optionally be substituted with
a substituent selected from the group consisting of
(1) an optionally substituted C6-12 aromatic
hydrocarbon group, (2) an optionally substituted 5- to
14-membered aromatic heterocyclic group consisting of
1 to 7 carbon atoms and hetero atoms selected from the
group consisting of nitrogen, oxygen and sulfur atoms,
and (5) an optionally substituted non-aromatic cyclic
hydrocarbon group having carbon atoms not greaterthan
7; A represents (1) a nitrogen atom substituted with
hydrogen atom, (2) a carbon atom substituted with
hydrogen atom, or (4) S; A' represents (1) a carbon
atom substituted with hydrogen atom or O; Q2
represents (1) an optionally substituted CH2 or CH=CH2
with one or two C1-4 alkyl groups which may optionally
be substituted with a substituent selected from the
group consisting of carbamoyl group, hydroxyl group, a
C1-3 alkoxy group and an amino group; Y represents (1)
a group represented by formula: -CONH-, -CSNH-,
-NHCO-, -CH2O-, -CH2S-, -COCH2-, -CH=CH- or -CH2CH2-,
which may optionally be substituted with a C1-6 alkyl
group, hydroxyl group or a halogen atom; XX9
represents Arg or Arg(Me); and, XXlO represents Trp.
[5a] A compound below, or a salt or prodrug thereof:
Ac-D-Tyr-Hyp- Asn-Thr-Phe-Gly-Leu- Arg(Me)-Trp-NH 2
(Compound No. 796), Ac-D-Tyr-Hyp-Asn-Thr-Phe-
Ala-Leu-Arg(Me)-Trp-NH 2 (Compound No. 803), 



Ac-D-Tyr-Hyp- Asn-Thr-Phe-Ser-Leu-Arg(Me)-Trp-NH 2
(Compound No. 804), Ac-D-Tyr-Hyp-
Asn-Thr-Phe-Aib-Leu-Arg(Me)-Trp-NH 2 (Compound No.
811), Ac-D-Tyr-Hyp-Asn-Thr-Phe- Abu-Leu-Arg(Me)-Trp-NH
2 (Compound No. 818), Ac-D-Tyr-Hyp-
Asn-Thr-Cha-Gly-Leu-Arg(Me)-Trp-NH 2 (Compound No.
822), Ac-D-Tyr-Hyp- Asn-Thr-Cha-Ala-Leu-Arg(Me)-Trp-NH
2 (Compound No. 823), Ac-D-Tyr-Hyp-
Asn-Thr-Phe-Dap-Leu-Arg(Me)-Trp-NH 2 (Compound No.
827), Ac-D-Tyr-Hyp-
Asn-Thr-Phe-Ser(Me)-Leu-Arg(Me)-Trp-NH 2 (Compound No.
828), Ac-D-Tyr-Hyp-Asn-Thr-Phe
Y(CH2O)Gly-Leu-Arg(Me)-Trp-NH 2 (Compound No. 834),
Ac-D-Tyr-Hyp- Asn-Thr-Pya(2)-Gly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 839),
Ac-D-Tyr-Hyp-Asn-Thr-Phe-Val-Leu-Arg(Me)-Trp-NH 2
(Compound No. 847),
Ac-D-Tyr-Hyp-Asn-Thr-Pya(3)-Gly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 848), Ac-D-Tyr-Hyp-
Asn-Thr-Pya(4)-Gly-Leu-Arg(Me)-Trp-NH 2 (Compound No.
849), Ac-D-Tyr-Hyp-
Asn-Thr-PheY(CH2CH2)Gly-Leu-Arg(Me)-Trp-NH 2 (Compound
No. 850), Ac-D-Tyr-Hyp-Asn-Thr-Phe
Y(COCH2)Gly-Leu-Arg(Me)-Trp-NH 2 (Compound No. 851),
Ac-D-Tyr-Glu-Asn-Thr-Phe-Gly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 852),
Ac-D-Tyr-Glu-Asn-Thr-Cha-Gly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 853), Ac-D-Tyr-Hyp-
Asn-Thr-Phe-GlyY(CH2NH)Leu-Arg(Me)-Trp-NH 2 (Compound
No.854),
Ac-D-Tyr-Hyp-Asn-Thr-Ala(cPr)-Gly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 855), Ac-D-Tyr-Hyp-Asn-Thr-Phe
Y((S)CHOH-CH2)Gly-Leu-Arg(Me)-Trp-NH 2 (Compound No.
857), Ac-D-Tyr-Hyp-Asn-Thr-Phe
Y((S)CHOH-(E)CH=)Gly-Leu-Arg(Me)-Trp-NH 2 (Compound
No. 858), Ac-D-Tyr-Hyp-Asn-Thr-Phe
Y((E)CH=CH)Gly-Leu-Arg(Me)-Trp-NH 2 (Compound No.
859), Ac-D-Tyr-Hyp-Asn-Thr-Phe
Y((R)CHOH-(E)CH=)Gly-Leu-Arg(Me)-Trp-NH 2 (Compound
No. 866), Ac-D-Tyr-Hyp-Asn-Thr-Phe
Y((R)CHOH-CH2)Gly-Leu-Arg(Me)-Trp-NH 2 (Compound No.
867), Ac-D-Tyr-Hyp-Asn-Thr-
aMePhe-Gly-Leu-Arg(Me)-Trp-NH 2 (Compound No. 869),
Ac-D-Tyr-Hyp-Asn-Thr-Phe(2Me)-Gly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 871),
Ac-D-Tyr-Hyp-Asn-Thr-Phe(3Me)-Gly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 873),
Ac-D-Tyr-Hyp-Asn-Thr-Phe(4Me)-Gly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 875),
Ac-D-Tyr-Hyp-Alb-Thr-Phe-Gly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 885), Ac-D-Tyr-Hyp-Asn-Thr-Phe-Gly
Y((E)CH=CH)Leu-Arg(Me)-Trp-NH 2 (Compound No. 892),
Ac-D-Tyr-Hyp-Asn-Thr-Phe-Gly
Y(CH2CH2)Leu-Arg(Me)-Trp-NH 2 (Compound No. 893),
Ac-D-Tyr-Hyp-Asn-Thr-Cha-Gly-Ala(cPr)-Arg(Me)-Trp-NH 2
(Compound No. 894),
Ac-D-Tyr-Glu-Asn-Thr-Cha-Gly-Ala(cPr)-Arg(Me)-Trp-NH 2
(Compound No. 895), Ac-D-Tyr-Hyp-Asn-Thr-Cha-Gly
Y((E)CH=CH)Leu-Arg(Me)-Trp-NH 2 (Compound No. 902),
Ac-D-Tyr-Hyp-Alb-Thr-Cha-Gly
Y((E)CH=CH)Leu-Arg(Me)-Trp-NH 2 (Compound No. 903),
Ac-D-Tyr-Glu-Asn-Thr-Cha-Gly
Y((E)CH=CH)Leu-Arg(Me)-Trp-NH 2 (Compound No. 904),
Ac-D-Tyr-Glu-Alb-Thr-Cha-Gly
Y((E)CH=CH)Leu-Arg(Me)-Trp-NH 2 (Compound No. 905),
Ac-D-Tyr-Hyp-Alb-Thr-Phe-Gly
Y((E)CH=CH)Leu-Arg(Me)-Trp-NH 2 (Compound No. 906),
Ac-D-Tyr-Glu-Asn-Thr-Phe-Gly
Y((E)CH=CH)Leu-Arg(Me)-Trp-NH 2 (Compound No.
907),Ac-D-Tyr-Glu-Alb-Thr-Phe-Gly
Y((E)CH=CH)Leu-Arg(Me)-Trp-NH 2 (Compound No. 908),
Ac-D-Tyr-Asp-Asn-Thr-Cha-Gly-Ala(cPr)-Arg(Me)-Trp-NH 2
(Compound No. 909),
Ac-D-Tyr-Aad-Asn-Thr-Cha-Gly-Ala(cPr)-Arg(Me)-Trp-NH 2
(Compound No. 910),
Ac-D-Tyr-Lys-Asn-Thr-Cha-Gly-Ala(cPr)-Arg(Me)-Trp-NH 2
(Compound No. 911),
Ac-D-Tyr-Aib-Asn-Thr-Cha-Gly-Ala(cPr)-Arg(Me)-Tr r-NH2
(Compound No. 912), Ac-D-Tyr-Hyp-Gln-Thr-Cha-Gly
Y((E)CH=CH)Leu-Arg(Me)-Trp-NH 2 (Compound No. 913),
Ac-D-Tyr-Hyp-Cit-Thr-Cha-Gly
Y((E)CH=CH)Leu-Arg(Me)-Trp-NH 2 (Compound No. 914),
Ac-D-Tyr-Hyp-Glu-Thr-Cha-Gly
Y((E)CH=CH)Leu-Arg(Me)-Trp-NH 2 (Compound No. 915),
Ac-D-Tyr-Hyp-Asn-Thr-Phe-Gly-Ala(cPr)-Arg(Me)-Trp-NH 2
(Compound No. 916),
Ac-D-Tyr-Hyp-Asn-Thr-Phe-Gly-Ser(Me)-Arg(Me)-Trp-NH 2
(Compound No. 917),
Ac-D-Tyr-Hyp-Asn-Thr-Phe-Gly-Nva-Arg(Me)-Trp-NH 2
(Compound No. 918),
Ac-D-Tyr-Hyp-Asn-Thr-Nal(2)-Gly-Ala(cPr)-Arg(Me)-Trp-N
H 2 (Compound No. 919),
Ac-D-Tyr-Hyp-Asn-Thr-Cha-Gly-Ser(Me)-Arg(Me)-Trp-NH 2
(Compound No. 920),
Ac-D-Tyr-Hyp-Asn-Thr-Cha-Gly-Nva-Arg(Me)-Trp-NH 2
(Compound No. 921),
Ac-D-Tyr-Glu-Asn-Thr-Cha-Gly-Ser(Me)-Arg(Me)-Trp-NH 2
(Compound No. 923),
Ac-D-Tyr-Glu-Asn-Thr-Cha-Gly-Nva-Arg(Me)-Trp-NH 2
(Compound No. 924), Ac-D-Tyr-Hyp-Asn-Thr-Phe-Gly
Y((E)CH=CH)Leu-Arg-Trp-NH 2 (Compound No. 925),
Ac-D-Tyr-Hyp-Asn-Thr-Cha-Gly Y((E)CH=CH)Leu-Arg-Trp-NH
2 (Compound No. 926), Ac-D-Tyr-Hyp-Alb-Thr-Cha-Gly
Y((E)CH=CH)Leu-Arg-Trp-NH 2 (Compound No. 927),
Ac-D-Tyr-Hyp-Asn-Thr-Phe-Gly Y(CH2S)Leu-Arg(Me)-Trp-NH
2 (Compound No. 929), Ac-D-Tyr-Hyp-Asn-Thr-Cha-Gly
Y(CH2S)Leu-Arg(Me)-Trp-NH 2 (Compound No. 931),
Ac-D-Tyr-Hyp-Asn-Thr-Cha-Gly-Nle-Arg(Me)-Trp-NH 2
(Compound No. 932),
Ac-D-Tyr-Hyp-Asn-Thr-Cha-Gly-Leu(Me)-Arg(Me)-Trp-NH 2
(Compound No. 933),
Ac-D-Tyr-Hyr-Asn-Thr-Cha-Gly-Cha-Arg(Me)-Tr r-NH2
(Compound No. 934),
Ac-D-Tyr-Hyp-Asn-Thr-Cha-Gly-Ala(cPr)-Arg-Tr r-NH2
(Compound No. 940),
Ac-D-Tyr-Glu-Asn-Thr-Cha-Gly-Ala(cPr)-Arg-Trp-NH 2
(Compound No. 942), Ac-D-Tyr-Hyp-Asn-Thr-Phe
Y(CH2S)Gly-Leu-Arg(Me)-Trp-NH 2 (Compound No. 944),
Ac-D-Tyr-Hyp-Asn-Thr-Ala(cBu)-Gly-Ala(cPr)-Arg(Me)-Trp
-NH 2 (Compound No.945),
Ac-D-Tyr-Hyp-Asn-Thr-Cha-Gly-Ala(cBu)-Arg(Me)-Trp-NH 2
(Compound No. 946),
Ac-D-Tyr-Hyp-Alb-Ala-Cha-Gly-Ala(cPr)-Arg(Me)-Tr r-NH2
(Compound No. 947),
Ac-D-Tyr-Hyp-Alb-Ser-Cha-Gly-Ala(cPr)-Arg(Me)-Trp-NH 2
(Compound No. 948),
Ac-D-Tyr-Hyp-Alb-Gly-Cha-Gly-Ala(cPr)-Arg(Me)-Trp-NH 2
(Compound No. 949),
Ac-D-Tyr-Hyr-Alb-Dar-Cha-Gly-Ala(cPr)-Arg(Me)-Tr r-NH2
(Compound No. 951),
Ac-D-Tyr-Hyp-Alb-Thr-Cha-GlyY(CH2CH2)Leu-Arg-Trp-NH 2
(Compound No. 952),
Ac-D-Tyr-Hyp-Alb-Thr-Cha-Gly-Ala(cPr)-Arg(Me)-Trp-NH 2
(Compound No. 953),
Ac-D-Tyr-Hyp-Asn-Thr-Cha-GlyY(CH2CH2)Leu-Arg-Trp-NH 2
(Compound No. 956),
Ac-D-Tyr-Hyp-Alb-Thr-Cha-GlyY(CH2CH2)Leu-Arg(Me)-Trp-N
H 2 (Compound No. 957),
Ac-D-Tyr-Pro(4F)-Asn-Thr-Cha-Gly-Ala(cPr)-Arg(Me)-Trp-
NH 2 (Compound No. 959), or,
Ac-D-Tyr-Hyp-Asn-Thr-PheY(CH2CH2)AzaGly-Leu-Arg(Me)-Tr
p-NH 2 (Compound No. 968). [6] A compound selected
from:
Ac-D-Tyr-Hyp-Asn-Thr-Cha-Gly-Ala(cPr)-Arg(Me)-Trp-NH 2
(Compound No. 894),
Ac-D-Tyr-Hyp-Asn-Thr-Cha-GlyY((E)CH=CH)Leu-Arg(Me)-Trp
-NH 2 (Compound No. 902),
Ac-D-Tyr-Hyp-Alb-Thr-Cha-GlyY((E)CH=CH)Leu-Arg(Me)-Trp
-NH 2 (Compound No. 903),
Ac-D-Tyr-Hyp-Asn-Thr-Cha-GlyY((E)CH=CH)Leu-Arg-Trp-NH
2 (Compound No. 926),
Ac-D-Tyr-Hyp-Alb-Thr-Cha-GlyY((E)CH=CH)Leu-Arg-Trp-NH
2 (Compound No. 927),
Ac-D-Tyr-Hyp-Alb-Thr-Cha-Gly-Ala(cPr)-Arg(Me)-Trp-NH 2
(Compound No. 953) and
Ac-D-Tyr-Pro(4F)-Asn-Thr-Cha-Gly-Ala(cPr)-Arg(Me)-Trp-
NH 2 (Compound No. 959). [7] The metastin derivative
according to [1] or a salt thereof, or a prodrug
thereof. [8] The metastin derivative according to [3]
or a salt thereof, or a prodrug thereof. [9] A
medicament comprising the metastin derivative
according to [1] through [6] or a salt thereof, or a
prodrug thereof.[10] The medicament according to [9]
above, which is an agent for suppressing cancer
metastasis or an agent for suppressing cancer growth.
[11] The medicament according to [9] above, which is
an agent for 



preventing/treating cancer. [12] The medicament
according to [9] above, which is an agent for
controlling the placental function. [13] The
medicament according to [9] above, which is an agent
for preventing/treating choriocarcinoma, hydatidiform
mole, invasive mole, miscarriage, fetal hypoplasia,
abnormal glucose metabolism, abnormal lipid metabolism
or labor induction. [14] The medicament according to
[9] above, which is an agent for improving the gonadal
function. [15] The medicament according to [9] above,
which is an agent for preventing/treating
hormone-dependent cancer, infertility, endometriosis,
early puberty or myoma of the uterus. [16] The
medicament according to [9] above, which is an agent
for inducing or stimulating ovulation. [17] The
medicament according to [9] above, which is a
gonadotropic hormone secretagogue agent or a sex
hormone secretagogue agent. [18] The medicament
according to [9] above, which is an agent for
preventing/treating Alzheimer's disease, moderate
cognitive impairment or autism. [19] The medicament
according to [17] above, which is an agent for
down-regulating gonadotropic hormone or sex hormone.
[20] The medicament according to [17] above, which is
an agent for down-regulating human OT7T175 (metastin
receptor) protein consisting of the amino acid
sequence represented by SEQ ID NO: 9. [21] The
medicament according to [19] or [20] above, which is
an agent for preventing/treating hormone-dependent
cancer. The present invention further provides the
following features, and so on. [22] A method for
suppressing cancer metastasis or suppressing cancer
growth, which comprises administering to a mammal an
effective dose of the metastin derivative according to
any one of [1] through [6] or a salt thereof, or a
prodrug thereof. [23] A method for preventing/treating
cancer, which comprises administering to a mammal an
effective dose of the metastin derivative according to
any one of [1]through [6] or a salt thereof, or a
prodrug thereof. [24] A method for controlling the
placental function, which comprises administering to a
mammal an effective dose of the metastin derivative
according to any one of [1] through [6] or a salt
thereof, or a prodrug thereof. [25] A method of
preventing/treating choriocarcinoma, hydatidiform
mole, invasive mole, miscarriage, fetal hypoplasia,
abnormal glucose metabolism, abnormal lipid metabolism
or labor induction, which comprises administering to a
mammal an effective dose of the metastin derivative
according to any one of [1] through [6] or a salt
thereof, or a prodrug thereof. [26] A method for
improving the gonadal function, which comprises
administering to a mammal an effective dose of the
metastin derivative according to any one of [1]
through [6] or a salt thereof, or a prodrug thereof.
[27] A method for preventing/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 any one of [1]
through [6] or a salt thereof, or a prodrug thereof.
[28] A method for inducing or stimulating ovulation,
which comprises administering to a mammal an effective
dose of the metastin derivative according to any one
of [1] through [6] or a salt thereof, or a prodrug
thereof. [29] A method for inducing gonadotropic
hormone secretion or inducing sex hormone secretion,
which comprises administering to a mammal an effective
dose of the metastin derivative according to any one
of [1] through [6] or a salt thereof, or a prodrug
thereof. [30] A method for preventing/treating
Alzheimer's disease, moderate cognitive impairment or
autism, which comprises administering to a mammal an
effective dose of the metastin derivative according to
any one of [1] through [6] or a salt thereof, or a
prodrug thereof. [3I] A method for down-regulation of
gonadotropic hormone or sex hormone, which comprises
administering to a mammal an effective dose of the
metastin derivative according to any one of [1]
through [6] or a salt thereof, or a prodrug thereof.
[32] A method for down-regulating human OT7T175
(metastin receptor) protein consisting of the amino
acid sequence represented by SEQ ID NO: 9, which
comprises administering to a mammal an effective dose
of the metastin derivative according to any one of [1]
through [6] or a salt thereof, or a prodrug thereof.
[33] A method for preventing/treating
hormone-dependent cancer, whichcomprises administering
to a mammal an effective dose of the metastin
derivative according to any one of [1] through [6] or
a salt thereof, or a prodrug thereof. [34] Use of the
metastin derivative according to any one of [1]
through [6] or a salt thereof, or a prodrug thereof,
to manufacture an agent for suppressing cancer
metastasis or an agent for suppressing cancer growth.
[34a] The metastin derivative according to any one of
[1] through [6] or a salt thereof, or a prodrug
thereof, for use in suppressing cancer metastasis or
suppressing cancer growth. [35] Use of the metastin
derivative according to any one of [1] through [6] or
a salt thereof, or a prodrug thereof, to manufacture
an agent for preventing/treating cancer. [35 a] The
metastin derivative according to any one of [1]
through [6] or a salt thereof, or a prodrug thereof,
for use in preventing/treating cancer. [36] Use of the
metastin derivative according to any one of [1]
through [6] or a salt thereof, or a prodrug thereof,
to manufacture an agent for controlling the placental
function. [36a] The metastin derivative according to
any one of [1] through [6] or a salt thereof, or a
prodrug thereof, for use in controlling the placental
function. [37] Use of the metastin derivative
according to any one of [1] through [6] or a salt
thereof, or a prodrug thereof, to manufacture an agent
for preventing/treating choriocarcinoma, hydatidiform
mole, invasive mole, miscarriage, fetal hypoplasia,
abnormal glucose metabolism, abnormal lipid metabolism
or labor induction. [37a] The metastin derivative
according to any one of [1] through [6] or a salt
thereof, or a prodrug thereof, for use in
preventing/treating choriocarcinoma, hydatidiform
mole, invasive mole, miscarriage, fetal hypoplasia,
abnormal glucose metabolism, abnormal lipid metabolism
or labor induction. [38] Use of the metastin
derivative according to any one of [1] through [6] or
a salt thereof, or a prodrug thereof, to manufacture
an agent for improving the gonadal function. [38a] The
metastin derivative according to any one of [1]
through [6] or a salt thereof, or a prodrug thereof,
for use in improving the gonadal function. [39] Use of
the metastin derivative according to any one of [1]
through [6] or a salt thereof, or a prodrug thereof,
to manufacture an agent for preventing/treating
hormone-dependent cancer, infertility, endometriosis,
early puberty or myoma of the uterus. [39a] The
metastin derivative according to any one of [1]
through [6] or a saltthereof, or a prodrug thereof,
for use in the prevention/treatment of
hormone-dependent cancer, infertility, endometriosis,
early puberty or myoma of the uterus. [40] Use of the
metastin derivative according to any one of [1]
through [6] or a salt thereof, or a prodrug thereof,
to manufacture an agent for inducing or stimulating
ovulation. [40a] The metastin derivative according to
any one of [1] through [6] or a salt thereof, or a
prodrug thereof, for use in inducing or stimulating
ovulation. [41] Use of the metastin derivative
according to any one of [1] through [6] or a salt
thereof, or a prodrug thereof, to manufacture a
gonadotropic hormone secretagogue agent or a sex
hormone secretagogue agent. [41a] The metastin
derivative according to any one of [1] through [6] or
a salt thereof, or a prodrug thereof, for use in
inducing gonadotropic hormone secretion or sex hormone
secretion. [42] Use of the metastin derivative
according to any one of [1] through [6] or a salt
thereof, or a prodrug thereof, to manufacture an agent
for preventing/treating Alzheimer's disease, moderate
cognitive impairment or autism. [42a] The metastin
derivative according to any one of [1] through [6] or
a salt thereof, or a prodrug thereof, for use in
preventing/treating Alzheimer's disease, moderate
cognitive impairment or autism. [43] Use of the
metastin derivative according to any one of [1]
through [6] or a salt thereof, or a prodrug thereof,
to manufacture a down-regulating agent for
gonadotropic hormone or sex hormone. [43 a] The
metastin derivative according to any one of [1]
through [6] or a salt thereof, or a prodrug thereof,
for use in the down-regulation of gonadotropic hormone
or 



sex hormone. [44] Use of the metastin derivative
according to any one of [1] through [6] or a salt
thereof, or a prodrug thereof, to manufacture an agent
for down-regulating human OT7T175 (metastin receptor)
protein consisting of the amino acid sequence
represented by SEQ ID NO: 9. [44a] The metastin
derivative according to any one of [1] through [6] or
a salt thereof, or a prodrug thereof, for use in the
down-regulation of human OT7T175 (metastin receptor)
protein consisting of the amino acid sequence
represented by SEQ ID NO: 9. [45] Use of the metastin
derivative according to any one of [1] through [6] or
a salt thereof, or a prodrug thereof, to manufacture
an agent for preventing/treatinghormone-dependent
cancer. [45a] The metastin derivative according to any
one of [1] through [6] or a salt thereof, or a prodrug
thereof, for use in the prevention/treatment of
hormone-dependent cancer. The present invention
further provides the following features, and so on.
[46] (1) An agent for controlling the pancreatic
function, (2) an agent for preventing/treating acute
or chronic pancreatitis or pancreatic cancer, (3) a
hyperglycemic agent, a pancreatic glucagon
secretagogue agent or an agent for promoting urine
formation, (4) an agent for preventing/treating,
obesity, hyperlipemia, type II diabetes mellitus,
hypoglycemia, hypertension, diabetic neuropathy,
diabetic nephropathy, diabetic retinopathy, edema,
urinary disturbances, insulin resistance, unstable
diabetes, fatty atrophy, insulin allergy, insulinoma,
arteriosclerosis, thrombotic disorders or
lipotoxicity, (5) an agent for suppressing
gonadotropic hormone secretion or an agent for
suppressing sex hormone secretion, or (6) an agent for
inhibiting ovarian follicular maturation, a menstrual
cycle-suspending agent or a contraceptive, which
comprises the metastin derivative according to any one
of [1] through [6] or a salt thereof, or a prodrug
thereof. [47] (I)A method for controlling the
pancreatic function, (2) a method for
preventing/treating acute or chronic pancreatitis or
pancreatic cancer, (3) a hyperglycemic agent, a
pancreatic glucagon secretagogue agent or an agent for
promoting urine formation, (4) an agent for
preventing/treating, obesity, hyperlipemia, type II
diabetes mellitus, hypoglycemia, hypertension,
diabetic neuropathy, diabetic nephropathy, diabetic
retinopathy, edema, urinary disturbances, insulin
resistance, unstable diabetes, fatty atrophy, insulin
allergy, insulinoma, arteriosclerosis, thrombotic
disorders or lipotoxicity, (5) an agent for
suppressing gonadotropic hormone secretion or an agent
for suppressing sex hormone secretion, or (6) an agent
for inhibiting ovarian follicular maturation, a
menstrual cycle-suspending agent or a contraceptive,
which comprises administering to a mammal an effective
dose of the metastin derivative according to any one
of [1] through [6] or a salt thereof, or a prodrug
thereof. [48] Use of the metastin derivative according
to any one of [1] through [6] or a salt thereof, or a
prodrug thereof, to manufacture (1) an agent for
controlling the pancreatic function, (2) an agent for
preventing/treating acute or chronic pancreatitis or
pancreatic cancer, (3) a hyperglycemic agent, a
pancreatic glucagon secretagogue agent or an agent for
promoting urine formation, (4) an agent for
preventing/treating, obesity, hyperlipemia, type II
diabetes mellitus, hypoglycemia, hypertension,
diabeticneuropathy, diabetic nephropathy, diabetic
retinopathy, edema, urinary disturbances, insulin
resistance, unstable diabetes, fatty atrophy, insulin
allergy, insulinoma, arteriosclerosis, thrombotic
disorders or lipotoxicity, (5) an agent for
suppressing gonadotropic hormone secretion or an agent
for suppressing sex hormone secretion, or (6) an agent
for inhibiting ovarian follicular maturation, a
menstrual cycle-suspending agent or a contraceptive.
The metastin derivative of the present invention, its
salts, or prodrugs thereof have excellent blood
stability, in addition to excellent cancer metastasis
inhibiting action or cancer growth suppressing action
and are useful as agents for preventing/treating
cancers (e.g., 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 derivative of the present invention, its
salts, or prodrugs thereof have the effects of
regulating functions of the pancreas and are useful as
medicaments for preventing/treating pancreatic
diseases (e.g., acute or chronic pancreatitis,
pancreatic cancer, etc.). The metastin derivative of
the present invention, its salts, or prodrugs thereof
have the effects of regulating functions of the
placenta and are useful as medicaments for
preventing/treating choriocarcinoma, hydatidiform
mole, invasive mole, miscarriage, fetal hypoplasia,
abnormal glucose metabolism, abnormal lipid metabolism
or labor induction. Also, the metastin derivative of
the present invention or its 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/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 derivative of the present invention or its
salts or prodrugs have excellent activities of
stimulating gonadotropic hormone secretion,
stimulating 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/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 derivative of the present invention or
its salts or prodrugs are useful as agents for
preventing/treating Alzheimer's disease, moderate
cognitive impairment, autism, etc. The metastin
derivative of the present invention or its salts or
prodrugs are useful as agents for suppressing
gonadotropic hormone secretion or suppressing sex
hormone secretion; agents for down-regulating
gonadotropic hormone or sex hormone; agents for
down-regulating human OT7T175 (metastin receptor)
protein consisting of the amino acid sequence
represented by SEQ ID NO: 9; agents for
preventing/treating hormone-dependent cancers (e.g.,
prostate cancer, breast cancer, etc.; particularly,
hormone- sensitive prostate cancer, hormone-sensitive
breast cancer, etc.); agents for preventing/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 derivative of the
present invention or its salts or prodrugs are useful
as agents for potentiating immunity (e.g.,
prophylactic agents for infection after bone-marrow
transplant, agents for potentiating immunity intended
for cancer, etc); immunostimulators (e.g.,
regeneration of the thymus, regrowth of the thymus,
enhancement of T cell development, etc); agents for
preventing/treating bulbospinal muscular atrophy;
agents for protecting ovary; agents for
preventing/treating benign prostate hypertrophy (BPH);
agents for preventing/treating gender identity
disorder; or agents for in vitro fertilization (IVF).
In addition, they are also useful as agents for
preventing/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, hypophyseal 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. Moreover, 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 suppressing 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/treating hormone-dependent cancers (e.g.,
prostate cancer, breast cancer, etc.; particularly,
hormone- sensitive prostate cancer, hormone-sensitive
breast cancer, etc.); agents for preventing/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 the formulas described above, n represents 0
or 1; W1 represents N,CH or O (provided that when W1
is N or CH, n represents 1 and when W1 is O, n
represents 0); W2 represents N or CH; each of Z1, Z5
and Z7 represents hydrogen atom or a C1-3 alkyl 



group; and each of Z2, Z4, Z6 and Z8 represents
hydrogen atom, O or S. Herein, when Z2, Z4, Z6 or Z8
represents hydrogen atom, the moiety shown by >C= Z2,
>C= Z4, >C= Z6 or >C= Z8 each indicates the structure
of >CH2. The C1-3 alkyl group used includes methyl
group, ethyl group, propyl group and isopropyl group.
W1 is preferably N and W2 is preferably CH. Z1 is
preferably hydrogen atom. Z2 is preferably O. Z4 is
preferably O. Z5 is preferably hydrogen atom. Z6 is
preferably O. Z7 is preferably hydrogen atom. Z8 is
preferably O. Preferred combinations of Z1, Z2, Z4,
Z5, Z6, Z7 and Z8 further include the cases where Z1
is hydrogen atom and each of Z5 and Z7 represents
hydrogen atom or a C1-3 alkyl group and each of Z2,
Z4, Z6 and Z8 represents O or S. More preferably, the
combinations of Z1 to Z8 include: (a) the case where
Z1 is hydrogen atom, Z5 is hydrogen atom, Z7 is
hydrogen atom, Z2 is O, Z4 is O, Z6 is O and Z8 is O;
(b) the case where Z1 is hydrogen atom, Z5 is hydrogen
atom, Z7 is hydrogen atom, Z2 is O, Z4 is O, Z6 is O
and Z8 is S; (c) the case where Z1 is hydrogen atom,
Z5 is hydrogen atom, Z7 is methyl group, Z2 is O, Z4
is O, Z6 is O and Z8 is O; etc. Inter alia, (a) and
(b) are preferred,more preferably (a). R1 represents
(1) hydrogen atom, (2) a C1-8 alkyl group optionally
substituted with a substituent selected from the group
consisting of an optionally substituted carbamoyl
group, an optionally substituted hydroxyl group and an
optionally substituted aromatic cyclic group, (3) a
cyclic or linear C1-10 alkyl group, (4) a Ci-10 alkyl
group consisting of a cyclic alkyl group and a linear
alkyl group or (5) an optionally substituted aromatic
cyclic group; inter alia, (1) hydrogen atom, or (2) a
C1-8 alkyl group optionally substituted with a
substituent selected from the group consisting of an
optionally substituted carbamoyl group, an optionally
substituted hydroxyl group and an optionally
substituted aromatic cyclic group; preferably (1)
hydrogen atom, or (2) a C1-8 alkyl group substituted
with a substituent selected from the group consisting
of an optionally substituted carbamoyl group, an
optionally substituted hydroxyl group and an
optionally substituted aromatic cyclic group; and more
preferably (2) a C1-8 alkyl group substituted with an
optionally substituted hydroxyl group. The "C1-8 alkyl
group" used includes, for example, a linear C1-8 alkyl
group such as methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl,
neopentyl, hexyl, heptyl, octyl, etc., a cyclic C3-8
alkyl group such as cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, etc. Inter alia, a C1-3 alkyl
group such as methyl, ethyl, etc. are particularly
preferred. The "optionally substituted carbamoyl
group" used includes, for example, carbamoyl, a mono-C
1-6 alkylcarbamoyl group (e.g., methylcarbamoyl,
ethylcarbamoyl, etc.), a di-Ci-6 alkylcarbamoyl group
(e.g., dimethylcarbamoyl, diethylcarbamoyl,
ethylmethylcarbamoyl, etc.), a mono- or di-C6-i4
arylcarbamoyl group (e.g., phenylcarbamoyl,
1-naphthylcarbamoyl, 2-naphthylcarbamoyl, etc.), a
mono- or di-5- or 7-membered heterocyclic carbamoyl
group 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 "optionally substituted hydroxyl group" used
includes, for example, hydroxy group, an optionally
substituted C1-6 alkoxy group, an optionally
substituted C6-14 aryloxy group, an optionally
substituted C7-16 aralkyloxy group, etc. The
"optionally substituted C1-6 alkoxy group,"
"optionally substituted C6-14 aryloxy group" and
"optionally substituted C7-16 aralkyloxy group" used
are those given for the "optionally substituted C1-6
alkoxy group," "optionally substituted C6-14 aryloxy
group"and "optionally substituted C7-16 aralkyloxy
group" in Substituent Group A, which will be later
described. The "aromatic cyclic group" in "optionally
substituted aromatic cyclic group" used includes, for
example, an aromatic hydrocarbon group, aromatic
heterocyclic group, an aromatic fused-ring group, an
aromatic fused heterocyclic group, etc. The "aromatic
hydrocarbon group" used includes, for example, a C6-14
aryl group such as phenyl, 2-biphenylyl, 3-biphenylyl,
4-biphenylyl, cyclooctatetraenyl, etc. The "aromatic
heterocyclic group" used includes, for example, a 5-
to 14-membered, preferably 5- to 10-membered, more
preferably 5- or 6-membered aromatic 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. Specific examples are
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), 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), etc. The "aromatic fused-ring group"
used includes a C8-14 aromatic fused-ring group such
as naphthyl (e.g., 1-naphthyl, 2-naphthyl), anthryl
(e.g., 2-anthryl, 9-anthryl) and the like. The
"aromatic fused heterocyclic group" used includes, for
example, a 5- to 14-memberd (preferably 5- to
10-membered) bicyclic or tricyclic aromatic
heterocyclic group containing 1 to 4 hetero atoms of 1
or 2 species selected from nitrogen, sulfur and oxygen
atoms in addition to 3 to 11 carbon atoms, or a
monovalent group formed by removing one optional
hydrogen atom from a 7- to 10-membered aromatic
bridged-hetero ring in 5- to 14-membered (preferably
5- to 10-membered) ring containing 1 to 4 hetero atoms
of 1 or 2 species selected from nitrogen, sulfur and
oxygen atoms in addition to carbon atoms. Specific
examples of these groups used are quinolyl (e.g.,
2-quinolyl, 3-quinolyl, 4-quinolyl, 5-quinolyl,
8-quinolyl), isoquinolyl (e.g., 1-isoquinolyl,
3-isoquinolyl, 4-isoquinolyl, 5-isoquinolyl), 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]furanyl, 3-benzo[b]furanyl) and the
like.The "substituent" used in the "aromatic cyclic
group" includes a substituent selected from
Substituent Group A, which will be later described. As
R1, there are used hydrogen atom, carbamoylmethyl,
2-carbamoylethyl, hydroxymethyl, 1-hydroxyethyl,
benzyl, 4-hydroxybenzyl, 2-pyridylmethyl,
3-pyridylmethyl, 4-pyridylmethyl, 2-thienylmethyl,
3-thienylmethyl, 1-naphthylmethyl, 2-naphthylmethyl,
3-indolemethyl, methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl,
cyclohexylmethyl, phenyl, acetoxymethyl,
methoxymethyl, etc.; among others, preferred are
hydroxymethyl, 1-hydroxy ethyl, benzyl,
4-hydroxybenzyl, 3-indolemethyl, methyl, isobutyl,
etc., more preferably, hydroxymethyl, 1-hydroxyethyl,
etc., and most preferably 1-hydroxy ethyl. R2
represents (1) hydrogen atom, (2) a cyclic or linear
C1-10 alkyl group, (3) a C1-1Oalkyl group consisting
of a cyclic alkyl group and a linear alkyl group, or
(4) a C1-8 alkyl group optionally substituted with a
substituent selected from the group consisting of an
optionally substituted carbamoyl group, an optionally
substituted hydroxy1group and an optionally
substituted aromatic cyclic group. Among others,
preferred are (1) hydrogen atom, (2) a cyclic or
linear C1-1Oalkyl group, or (3) a C1-10 alkyl group
consisting of a cyclic alkyl group and a linear alkyl
group. In particular, a linear C1-10 alkyl group or a
C1-10 alkyl group consisting of a cyclic alkyl group
and a linear alkyl group is preferred. The cyclic
C1-10 alkyl group used includes, for example, a C3-8
cycloalkyl group such as cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, etc. Examples of the linear
C1-10 alkyl group include methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
pentyl, isopentyl, neopentyl, hexyl, heptyl, octyl,
nonanyl, decanyl, etc. The C1-10 alkyl group
consisting of a cyclic alkyl group and a linear alkyl
group used includes, for example, a C3-7 cycloalkyl-C
1-3 alkyl group such as cyclopentylmethyl,
cyclohexylmethyl, etc. Examples of R2 include methyl,
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, cyclopropylmethyl, cyclobutylmethyl,
cyclohexylmethyl, benzyl, hydroxymethyl,
2-carbamoylethyl, tert-pentyl, etc.; among others,
preferred are methyl, ethyl, propyl, isopropyl,
isobutyl, sec-butyl, tert-butyl, etc., more
preferably, propyl, isopropyl, isobutyl,
cyclopropylmethyl, etc. R3 represents: 



(1) a C1-Salkyl group having an optionally substituted
basic group and optionally having an additional
substituent,(2) an aralkyl group having an optionally
substituted basic group and optionally having an
additional substituent, (3) a C1-4 alkyl group having
a non-aromatic cyclic hydrocarbon group of carbon
atoms not greater than 7 having an optionally
substituted basic group, and optionally having an
additional substituent, or, (4) a C1-4 alkyl group
having a non-aromatic heterocyclic group of carbon
atoms not greater than 7 having an optionally
substituted basic group, and optionally having an
additional substituent; particularly preferably (1) a
C1-8 alkyl group having an optionally substituted
basic group and optionally having an additional
substituent. The "optionally substituted basic group"
used includes, for example, (1) a guanidino group
optionally having 1 or 2 substituents from C1-6 alkyl,
C1- acyl (e.g., methyl, ethyl, propyl, isopropyl,
butyl, acetyl, propionyl, etc.), etc., (2) an amino
group optionally having 1 to 3 substituents from C1-6
alkyl, C1- acyl (e.g., methyl, ethyl, propyl,
isopropyl, butyl, acetyl, propionyl, etc.), etc., (3)
a C1- alkylcarbonylamino group (e.g., acetamido)
optionally substituted with a guanidino group
optionally having 1 or 2 substituents from C1-6 alkyl,
C1 acyl (e.g., methyl, ethyl, propyl, isopropyl,
butyl, acetyl, propionyl, etc.), etc., (4) a C1-6
alkylcarbonylamino group (e.g., acetamido) optionally
substituted with an amino group optionally having 1 to
3 substituents from C1- alkyl, C1- acyl (e.g., methyl,
ethyl, propyl, isopropyl, butyl, acetyl, propionyl,
etc.), etc. Among others, preferred are guanidino,
N-methylguanidino, N, N-dimethylguanidino, N,
N'-dimethylguanidino, N-ethylguanidino,
N-acetylguanidino, amino, N-methylamino, N,
N-dimethylamino, aminoacetamido, guanidinoacetamido,
amidino, and the like. The "additional substituent"
other than the "optionally substituted basic group"
used includes a substituent selected from Substituent
Group A later described. Examples of the "C1-8 alkyl
group" used are methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl, pentyl,
isopentyl, neopentyl, hexyl, heptyl, octyl, etc. The
"aralkyl group" used includes, for example, a C7-16
aralkyl group such as benzyl, phenethyl,
diphenylmethyl, 1-naphthylmethyl, 2-naphthylmethyl,
2,2-diphenylethyl, 3-phenylpropyl, 4-phenylbutyl,
5-phenylpentyl, 2-biphenylylmethyl,
3-biphenylylmethyl, 4-biphenylylmethyl, etc. The
"non-aromatic cyclic hydrocarbon group of carbon atoms
not greater than 7" used includes, for example, a C3-7
cycloalkyl group such as cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, etc.The "non-aromatic
heterocyclic group of carbon atoms not greater than 7"
used includes, for example, a 5- to 10-membered
non-aromatic heterocyclic group containing 1 to 4
hetero atoms of 1 or 2 species selected from nitrogen,
sulfur and oxygen atoms, in addition to 1 to 7 carbon
atoms, etc. Specific examples used are 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. Examples of the "C1-4
alkyl group" used include methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
etc. For R3, there are used, for example, (1)
3-guanidinopropyl, 3-(N-methylguanidino)propyl, 3-(N,
N-dimethylguanidino)propyl, 3-(N,
N'-dimethylguanidino)propyl,
3-(N-ethylguanidino)propyl,
3-(N-propylguanidino)propyl,
3-(N-acetylguanidino)propyl, 4-guanidinobutyl,
4-(N-methylguanidino)butyl, 2-guanidinoethyl,
2-(N-methylguanidino)ethyl, 4-aminobutyl,
4-(N-methylamino)butyl, 4-(N, N-dimethylamino)butyl,
3-aminopropyl, 2-aminoethyl, aminomethyl,
aminoacetamidomethyl, guanidinoacetamidomethyl,
2-(guanidinocarbonyl)ethyl, (2)4-guanidinobenzyl,
4-aminobenzyl, (3)4-guanidinocyclohexylmethyl,
4-aminocyclohexylmethyl,
(4)l-amidinopiperidin-4-ylmethyl, 4-pyridylmethyl,
etc.; among others, preferred are 3-guanidinopropyl,
3~(N~methylguanidino)propyl, 3-(N,
N-dimethylguanidino)propyl, 3-(N,
N'-dimethylguanidino)propyl,
3-(N-ethylguanidino)propyl,
3-(N-propylguanidino)propyl,
3-(N-acetylguanidino)propyl, 4-guanidinobutyl,
4-(N-methylguanidino)butyl, 2-guanidinoethyl,
2-(N-methylguanidino)ethyl, 4-aminobutyl,
4-(N-methylamino)butyl, 4-(N, N-dimethylamino)butyl,
3-aminopropyl, 2-aminoethyl, 4-aminobenzyl,
aminoacetamidomethyl, guanidinoacetamidomethyl, etc.,
particularly preferably, 3-guanidinopropyl,
3-(N-methylguanidino)propyl, 3-(N,
N-dimethylguanidino)propyl, 3-(N,
N'-dimethylguanidino)propyl,
3-(N-ethylguanidino)propyl,
3-(N-acetylguanidino)propyl, 4-guanidinobutyl,
4-(N-methylguanidino)butyl, 2-guanidinoethyl,
4-aminobutyl, etc., and most preferably,
3-guanidinopropyl and 3-(N-methylguanidino)propyl. R4
represents a C1-4 alkyl group, which may optionally be
substituted with a substituent selected from the group
consisting of: (1) an optionally substituted C6-12
aromatic hydrocarbon group, (2) an optionally
substituted 5- to 14-membered aromatic heterocyclic
group consistingof 1 to 7 carbon atoms and hetero
atoms selected from the group consisting of nitrogen,
oxygen and sulfur atoms, (3) an optionally substituted
C8-14 aromatic fused-ring group, (4) an optionally
substituted 5- to 14-membered aromatic fused
heterocyclic group consisting of 3 to 11 carbon atoms
and hetero atoms selected from the group consisting of
nitrogen, oxygen and sulfur atoms, (5) an optionally
substituted non-aromatic cyclic hydrocarbon group
having carbon atoms not greater than 7, and, (6) an
optionally substituted non-aromatic heterocyclic group
having carbon atoms not greater than 7; and
preferably, a C1-4 alkyl group substituted with a
substituent selected from the group consisting of: (1)
an optionally substituted C6-12 aromatic hydrocarbon
group, (2) an optionally substituted 5- to 14-membered
aromatic heterocyclic group consisting of 1 to 7
carbon atoms and hetero atoms selected from the group
consisting of nitrogen, oxygen and sulfur atoms, (3)
an optionally substituted C8-14 aromatic fused-ring
group, (4) an optionally substituted 5- to 14-membered
aromatic fused heterocyclic group consisting of 3 to
11 carbon atoms and hetero atoms selected from the
group consisting of nitrogen, oxygen and sulfur atoms,
(5) an optionally substituted non-aromatic cyclic
hydrocarbon group having carbon atoms not greater than
7, and, (6) an optionally substituted non-aromatic
heterocyclic group having carbon atoms not greater
than 7; particularly preferred is (4) a C1-4 alkyl
group, which may optionally be substituted with an
optionally substituted 5- to 14-membered aromatic
fused heterocyclic group consisting of 3 to 11 carbon
atoms and hetero atoms selected from the group
consisting of nitrogen, oxygen and sulfur atoms.
Examples of the "C1-4 alkyl group" used include
methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
sec-butyl, tert-butyl, etc. The "C6-12 aromatic
hydrocarbon group" used includes, for example, a
monocyclic C6-12 aromatic hydrocarbon group such as
phenyl, cyclooctatetraenyl, etc. The "5- to
14-membered aromatic heterocyclic group consisting of
1 to 7 carbon atoms and hetero atoms selected from the
group consisting of nitrogen, oxygen and sulfur atoms"
used includes, for example, a 5- to 14-membered,
preferably 5- to 10-membered, more preferably 5- or
6-membered monocyclic aromatic heterocyclic group
containing 1 to 4 hetero atoms of 1 or 2 species
selected from nitrogen, sulfur andoxygen atoms in
addition to 1 to 7 carbon atoms. Specific examples
used include 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), 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), etc. The "C8-14 aromatic fused-ring
group" used includes, for example, naphthyl (e.g.,
1-naphthyl, 2-naphthyl), anthryl (e.g., 2-anthryl,
9-anthryl), etc. The "5- to 14-membered aromatic fused
heterocyclic group consisting of 3 to 11 carbon atoms
and hetero atoms selected from the group consisting of
nitrogen, oxygen and sulfur atoms" used includes, for
example, a 5- to 14-memberd (preferably 5- to
10-membered) bicyclic or tricyclic aromatic
heterocyclic group containing 1 to 4 hetero atoms of 1
or 2 species selected from nitrogen, sulfur and oxygen
atoms in addition to 3 to 11 carbon atoms, or a
monovalent group formed by removing one optional
hydrogen atom from a 7- to 10-membered aromatic
bridged-hetero ring in 5- to 14-membered (preferably
5- to 10-membered) ring containing 1 to 4 hetero atoms
of 1 or 2 species selected from nitrogen, sulfur and
oxygen atoms, in addition to carbon 



atoms. Specific examples used are quinolyl (e.g.,
2-quinolyl, 3-quinolyl, 4-quinolyl, 5-quinolyl,
8-quinolyl), isoquinolyl (e.g., 1-isoquinolyl,
3-isoquinolyl, 4-isoquinolyl, 5-isoquinolyl), 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]furanyl, 3-benzo[b]furanyl), etc. The
"non-aromatic cyclic hydrocarbon group of carbon atoms
not greater than 7" used includes, for example, a C3-7
cycloalkyl group such as cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, etc. The "non-aromatic
heterocyclic group of carbon atoms not greater than 7"
used includes, for example, a 5- or 10-membered
non-aromatic heterocyclic group containing 1 to 4
hetero atoms of 1 or 2 species selected from nitrogen,
sulfur and oxygen atoms, in addition to 1 to 7 carbon
atoms, 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
substituents used for these "C -12 aromatic
hydrocarbon group," "5- to 14-membered aromatic
heterocyclic group consisting of 1 to 7 carbon atoms
and hetero atoms selected from the group consisting of
nitrogen, oxygen and sulfur atoms," "C8-14 aromatic
fused-ring group," "5- to 14-membered aromatic fused
heterocyclic group consisting of 3 to 11 carbon atoms
and hetero atoms selected from the group consisting of
nitrogen, oxygen and sulfur atoms," "non-aromatic
cyclic hydrocarbon group of carbon atoms not greater
than 7 " and "non-aromatic heterocyclic group of
carbon atoms not greater than 7" include, for example,
substituents selected from oxo, a halogen atom (e.g.,
fluorine, chlorine, bromine, iodine, etc.), C1-3
alkylenedioxy (e.g., methylenedioxy, ethylenedioxy,
etc.), nitro, cyano, optionally substituted C1-6
alkyl, optionally substituted C2-6 alkenyl, optionally
substituted C2-6 alkynyl, optionally substituted C3-8
cycloalkyl, optionally substituted C6-14 aryl,
optionally substituted C7-1 aralkyl, optionally
substituted C1-6 alkoxy, hydroxy, optionally
substituted C6-14 aryloxy, optionally substituted
C7-16 aralkyloxy, mercapto, optionally substituted C1-
alkylthio, optionally substituted C6-14 arylthio,
optionally substituted C7-16 aralkylthio, optionally
substituted aminofamino, optionally substituted mono-
or di-C1-6 alkylamino (e.g., methylamino,
dimethylamino, ethylamino, diethylamino, propylamino,
isopropylamino, etc.), optionally substituted mono- or
di-C2-6 alkenylamino (e.g., vinylamino, propenylamino,
isopropenylamino), optionally substituted C2-6
alkynylamino (e.g., 2-butyn-l-yl- amino,
4-pentyn-l-yl-amino, 5-hexyn-l-yl-amino), optionally
substituted mono- or di-C3-8 cycloalkylamino (e.g.,
cyclopropylamino, cyclohexylamino), optionally
substituted C6-14 aryl-amino (e.g., phenylamino,
diphenylamino, naphthylamino), optionally substituted
C1-6 alkoxy-amino (e.g., methoxyamino, ethoxyamino,
propoxyamino, isopropoxyamino), formylamino,
optionally substituted C1-6 alkylcarbonylamino (e.g.,
acetylamino, propionylamino, pivaloylamino, etc.),
optionally substituted C3-8 cycloalkylcarbonylamino
(e.g., cyclopropylcarbonylamino,
cyclopentylcarbonylamino, cyclohexylcarbonylamino,
etc.), optionally substituted C6-14 aryl-carbonylamino
(e.g., benzoylamino, naphthoylamino, etc.), optionally
substituted C1-6 alkoxy-carbonylamino (e.g.,
methoxycarbonylamino, ethoxycarbonylamino,
propoxycarbonylamino, butoxycarbonylamino, etc.),
optionally substituted C1-6 alkylsulfonylamino (e.g.,
methylsulfonylamino, ethylsulfonylamino, etc.),
optionally substituted C6-14 arylsulfonylamino (e.g.,
phenylsulfonylamino, 2-naphthylsulfonylamino,
1-naphthylsulfonylamino, etc.)], formyl, carboxy,
optionally substituted C1-6 alkylcarbonyl (e.g.,
acetyl, propionyl, pivaloyl, etc.), optionally
substituted C3.8cycloalkylcarbonyl (e.g.,
cyclopropylcarbonyl, cyclopentylcarbonyl,
cyclohexylcarbonyl, 1-methyl- cyclohexyl-carbonyl,
etc.), optionally substituted C6-14 aryl-carbonyl
(e.g., benzoyl, 1-naphthoyl, 2-naphthoyl, etc.),
optionally substituted C7-16 aralkyl-carbonyl (e.g.,
phenylacetyl, 3-phenylpropionyl, etc.), 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,
pyrrolidin-1-ylcarbonyl, etc.), optionally esterified
carboxyl, optionally substituted carbamoyl, optionally
substituted C1-6 alkylsulfonyl (e.g., methylsulfonyl,
ethylsulfonyl, etc.), optionally substituted C1-6
alkylsulfinyl (e.g., methylsulfinyl, ethylsulfinyl,
etc.), optionally substituted C6-14 arylsulfonyl
(e.g., phenylsulfonyl, 1-naphthylsulfonyl,
2-naphthylsulfonyl, etc.), optionally substituted
C6-14 arylsulfinyl (e.g., phenylsulfinyl,
1-naphthylsulfmyl, 2-naphthylsulfinyl, etc.),
optionally substituted C1-6 alkylcarbonyloxy (e.g.,
acetoxy, propionyloxy, etc.), optionally substituted
C6-14 aryl-carbonyloxy (e.g., benzoyloxy,
naphthylcarbonyloxy, etc.), optionally substituted
C1-6 alkoxy-carbonyloxy (e.g., methoxycarbonyloxy,
ethoxycarbonyloxy, propoxycarbonyloxy,
butoxycarbonyloxy, etc.), optionally substituted
mono-C 1-6 alkylcarbamoyloxy (e.g.,
methylcarbamoyloxy, ethylcarbamoyloxy, etc.),
optionally substituted di-Ci -6 alkylcarbamoyloxy
(e.g., dimethylcarbamoyloxy, diethylcarbamoyloxy,
etc.), optionally substituted mono- or di-C 6-14
arylcarbamoyloxy (e.g., phenylcarbamoyloxy,
naphthylcarbamoyloxy, etc.), 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 rings 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 Substituent Group A includes, for example, an
optionally substituted C1-6 alkoxy-carbonyl (e.g.,
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,
tert-butoxycarbonyl, etc.), an optionally substituted
C6-14 aryloxy-carbonyl (e.g., phenoxycarbonyl, etc.),
an optionally substituted C7-16 aralkyloxy-carbonyl
(e.g., benzyloxycarbonyl, phenethyloxycarbonyl, etc.),
and the like. The "C1-6 alkyl" in the "optionally
substituted C1-6 alkyl" in 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 Substituent Group A includes, for example, vinyl,
propenyl, isopropenyl, 2-buten-l-yl, 4-penten-l-yl,
5-hexen-l-yl, etc. The "C2-6alkynyl" in the
"optionally substituted C2-6 alkynyl" in Substituent
Group A includes, for example, 2-butyn-l-yl,
4-pentyn-l-yl, 5-hexyn-l-yl, etc. The "C3-8
cycloalkyl" in the "optionally substituted C3-
cycloalkyl" in Substituent Group A includes, for
example, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, etc. The "C6-14 aryl" in the "optionally
substituted C6-14 aryl" in Substituent Group A
includes, for example, phenyl, 1-naphthyl, 2-naphthyl,
2-biphenylyl, 3-biphenylyl, 4-biphenylyl, 2-anthryl,
etc. The "C7-16 aralkyl" in the "optionally
substituted C7-16 aralkyl" in 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 "C1-6
alkoxy" in the "optionally substituted Ci-6 alkoxy" in
Substituent Group A includes, for example, methoxy,
ethoxy, propoxy, isopropoxy, butoxy, isobutoxy,
sec-butoxy, pentyloxy, hexyloxy, etc. The "C6-14
aryloxy" in the "optionally substituted C6-14 aryloxy"
in Substituent Group A includes, for example,
phenyloxy, 1-naphthyloxy, 2-naphthyloxy, etc. The
"C7-I6 aralkyloxy" in the "optionally substituted
C7-16 aralkyloxy" in Substituent Group A includes, for
example, benzyloxy, phenethyloxy, etc. The "Ci-6
alkylthio" in the "optionally substituted C1-6
alkylthio" in Substituent Group A includes, for
example, methylthio, ethylthio, propylthio,
isopropylthio, butylthio, sec-butylthio,
tert-butylthio, etc. The "C6-I4 arylthio" in the
"optionally substituted C6-14 arylthio" in Substituent
Group A includes, for example, phenylthio,
1-naphthylthio, 2-naphthylthio, etc. The "C7-16
aralkylthio" in the "optionally substituted C7-16
aralkylthio" in Substituent Group A includes, for
example, benzylthio, phenethylthio, etc. The
substituents in these "C1-6 alkoxy-carbonyl, " "Ci-6
alkyl group," "C2-6 alkenyl," "C2-6 alkynyl," 11C1-6
alkoxy," "C1-6 alkylthio," "Ci-6 alkyl-amino, " "C2-6
alkenyl-amino," "C2-6 alkynyl-amino," C1-6
alkoxy-amino," "C1-6 alkyl-carbonyl, " "C1-6
alkylsulfonyl," "C1-6 alkylsulf nyl," "C1-6
alkyl-carbonylamino," "C1-6 alkoxy-carbonylamino,"
"C1-6 alkylsulfonylamino, " "Ci-6 alkyl-carbonyloxy,"
"Ci-6alkoxy-carbonyloxy," "mono-Ci-6
alkylcarbanioyloxy" and "di-Ci.6 alkylcarbamoyloxy" in
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, mono- or
di-C1-6 alkylamino, mono- or di-C6-14 arylamino, C3-
cycloalkyl, C1-6 alkoxy, Ci- alkoxy-carbonyl, C1-6 



alkylthio, C1-6 alkylsulfinyl, C1-6 alkylsulfonyl, the
optionally esterified carboxyl described above,
carbamoyl, thiocarbamoyl, mono-C 1-6 alkylcarbamoyl
(e.g., methylcarbamoyl, ethylcarbamoyl, etc.), di-C1-6
alkylcarbamoyl (e.g., dimethylcarbamoyl,
diethylcarbamoyl, ethylmethylcarbamoyl, etc.), mono-
or di-C6-14 arylcarbamoyl (e.g., phenylcarbamoyl,
1-naphthyl carbamoyl, 2-naphthylcarbamoyl, etc.),
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 "C6-14
aryloxy-carbonyl, " "C7-16 aralkyloxy-carbonyl," "C3-8
cycloalkyl," "C6-14 aryl," "C7-16 aralkyl," "C6-14
aryloxy," "C7-16 aralkyloxy," "C6-14 arylthio," "C7-16
aralkylthio," "C3-8 cycloalkyl-amino," "C6-14
aryl-amino," "C3-8 cycloalkyl-carbonyl," "C6-14
aryl-carbonyl," "C7-16 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,"
"C6-14 arylsulfonyl," "C6-14 arylsulfinyl," "C3-8
cycloalkyl-carbonylamino," "C6-14 aryl-carbonylamino,"
"C6-14 arylsulfonylamino," "C6-14 aryl-carbonyloxy"
and "monoor di-C6-14 aryl-carbamoyloxy" in Substituent
Group A include, for example, 1 to 5 substituents
selected from, for example, a halogen atom, hydroxy,
carboxy, nitro, cyano, the optionally substituted C1-6
alkyl described above, the optionally substituted C2-6
alkenyl described above, the optionally substituted
C2- alkynyl described above, the optionally
substituted C3-8 cycloalkyl described above, the
optionally substituted C1-6 alkoxy described above,
the optionally substituted C1-6 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, mono-C 1-6 alkylcarbamoyl, di-C 1-6
alkylcarbamoyl, monoor di-C6-14 arylcarbamoyl, 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
Substituent Group Aincludes, 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 C1-6 alkyl described above, the optionally
substituted C - alkenyl described above, the
optionally substituted C2- alkynyl described above,
the optionally substituted C - cycloalkyl described
above, the optionally substituted C6-14 aryl described
above, the optionally substituted C1-6 alkoxy
described above, the optionally substituted C1-
alkylthio described above, the optionally substituted
C6-14 arylthio described above, the optionally
substituted C7-16 aralkylthio described above, the
optionally substituted C1-6 alkylsulfinyl described
above, the optionally substituted C6-14 arylsulfinyl
described above, the optionally substituted C1-6
alkylsulfonyl described above, the optionally
substituted C6-14 arylsulfonyl described above, the
optionally esterified carboxyl described above,
carbamoyl, thiocarbamoyl, mono-C1-6 alkylcarbamoyl,
di-lower alkylcarbamoyl, mono- or di-C -i -
arylcarbamoyl, 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 removing one optional
hydrogen atom from 7- to 10-membered bridged-hetero
ring, and the like, are employed; among others,
preferably used is a 5-membered aromatic heterocyclic
group. Specifically used are 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-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]furanyl, 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 Substituent Group A
includes a carbamoyl group, which may optionally be
substituted with the optionally substituted C1- alkyl,
optionally substituted C2- alkenyl, an optionally
substituted C2-6 alkynyl, an optionally substituted C
- cycloalkyl, an optionally substituted C6-14 aryl, an
optionally substituted heterocyclic group described
above, etc., and specific examples are carbamoyl,
thiocarbamoyl, InOnO-C1-6 alkylcarbamoyl (e.g.,
methylcarbamoyl, ethylcarbamoyl, etc.), di-C 1-6
alkylcarbamoyl (e.g., dimethylcarbamoyl,
diethylcarbamoyl, ethylmethylcarbamoyl, etc.), C1-6
alkyl (C1- alkoxy)carbamoyl (e.g.,
methyl(methoxy)carbamoyl, ethyl(methoxy)carbamoyl),
mono- or di-C6-14 arylcarbamoyl (e.g.,
phenylcarbamoyl, 1-naphthyl carbamoyl,
2-naphthylcarbamoyl, etc.), 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-pyridyl carbamoyl,
4-pyridylcarbamoyl, 2-thienylcarbamoyl,
3-thienylcarbamoyl, etc.), 5- to 7-membered cyclic
carbamoyl (e.g., 1-pyrrolidinylcarbonyl,
1-piperidinylcarbonyl, hexamethyleneiminocarbonyl),
and the like. The "optionally substituted amino" in
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 C2-6 alkenyl
described above, the optionally substituted C2-6
alkynyl described above, the optionally substituted
C3-8 cycloalkyl described above, the optionally
substituted C6-14 aryl described above, the optionally
substituted C1-6 alkoxy described above, formyl, the
optionally substituted C1-6 alkyl-carbonyl described
above, the optionally substituted C3-8
cycloalkyl-carbonyl described above, the optionally
substituted C6-14 aryl-carbonyl described above, the
optionally substituted C1-6 alkoxy-carbonyl described
above, the optionally substituted C1-6 alkylsulfonyl
described above, the optionally substituted C6-14
arylsulfonyl, and the like. More preferably, the
substituents used for these "C6-12 aromatic
hydrocarbon group," "5- to 14-membered aromatic
heterocyclic group consisting of 1 to 7 carbon atoms
and hetero atoms selected from the group consisting of
nitrogen, oxygen and sulfur atoms," "C8-14 aromatic
fused-ring group," "5- to 14-membered aromatic fused
heterocyclic group consisting of 3 to 11 carbon atoms
and hetero atoms selected fromthe group consisting of
nitrogen, oxygen and sulfur atoms," "non-aromatic
cyclic hydrocarbon group of carbon atoms not greater
than 7" and "non-aromatic heterocyclic group of carbon
atoms not greater than 7" are a halogen atom, hydroxy,
C1-6 alkoxy, an optionally halogenated C1- alkyl, an
optionally halogenated C1- alkoxy, amino, nitro,
cyano, etc. Examples of R4 used include: (1) "a C1-4
alkyl group having an optionally substituted C6-12
aromatic hydrocarbon group" such as benzyl,
2-fluorobenzyl, 3-fluorobenzyl, 4-fluorobenzyl,
4-chlorobenzyl, 3, 4-difluorobenzyl, 3,
4-dichlorobenzyl, pentafluorobenzyl, 4-hydroxybenzyl,
4-methoxybenzyl, 3-trifluoromethylbenzyl,
4-aminobenzyl, 4-nitrobenzyl, 4-cyanobenzyl,
phenethyl, etc.; (2) "a C1-4 alkyl group having an
optionally substituted 5- to 14-membered aromatic
heterocyclic group consisting of 1 to 7 carbon atoms
and hetero atoms selected from the group consisting of
nitrogen, oxygen and sulfur atoms" such as
2-pyridylmethyl, 3-pyridylmethyl, 4-pyridylmethyl,
2-thienylmethyl, 3-thienylmethyl, 4-thiazolylmethyl,
etc.; (3) "a C1-4 alkyl group having an optionally
substituted C8-14 aromatic fused-ring group" such as
1-naphthylmethyl, 2- naphthylmethyl, inden-2-ylmethyl,
etc.; (4) "a C1-4 alkyl group having an optionally
substituted 5- to 14-membered aromatic fused
heterocyclic group consisting of 3 to 11 carbon atoms
and hetero atoms selected from the group consisting of
nitrogen, oxygen and sulfur atoms" such as
3-indolemethyl, l-formylindol-3-ylmethyl,
3-benzo[b]thienylmethyl, 2-quinolylmethyl, etc.; (5)
"a C1-4 alkyl group having an optionally substituted
non-aromatic cyclic hydrocarbon group of carbon atoms
not greater than 7" such as cyclohexylmethyl,
cyclopentylmethyl, indan-2-ylmethyl, etc.; 



(6) "a C1-4 alkyl group having an optionally
substituted non-aromatic heterocyclic group of carbon
atoms not greater than 7" such as 4-piperidinylmethyl,
tetrahydrofurfuryl, tetrahydrofuran-2-yl,
tetrahydropyran-3-yl, indolin-3-yl, etc.; among
others, preferred are benzyl, 2-fluorobenzyl,
3-fluorobenzyl, 4-fluorobenzyl, 4-hydroxybenzyl,
4-aminobenzyl, 4-nitrobenzyl, 4-chlorobenzyl,
4-methoxybenzyl, 4-cyanobenzyl,
3-trifluoromethylbenzyl, 3, 4-dichlorobenzyl, 3,
4-difluorobenzyl, pentafluorobenzyl, 3-pyridylmethyl,
4-pyridylmethyl, 3-indolemethyl,
l-formylindol-3-ylmethyl, 3-benzo[b]thienylmethyl,
2-quinolylmethyl, 1-naphthylmethyl, 2-naphthylmethyl,
cyclohexylmethyl, phenethyl, etc. are preferred,
especially benzyl, 2-fluorobenzyl, 3-fluorobenzyl,
4-fluorobenzyl, 4-hydroxybenzyl, 4-aminobenzyl,
4-nitrobenzyl,4-chlorobenzyl, 4-methoxybenzyl,
4-cyanobenzyl, 3-trifluoromethylbenzyl, 3,
4-dichlorobenzyl, 3, 4-difluorobenzyl,
pentafluorobenzyl, 3-pyridylmethyl, 4-pyridylmethyl,
3-indolemethyl, 3-benzo[b]thienylmethyl,
1-naphthylmethyl, 2-naphthylmethyl, cyclohexylmethyl,
etc., and particularly preferably 3-indolemethyl. Q1
represents a C1-4 alkyl group, which may optionally be
substituted with a substituent (preferably, a
substituent selected from the group consisting of (1),
(2) and (5) described below) selected from the group
consisting of: (1) an optionally substituted C -I2
aromatic hydrocarbon group, (2) an optionally
substituted 5- to 14-membered aromatic heterocyclic
group consisting of 1 to 7 carbon atoms and hetero
atoms selected from the group consisting of nitrogen,
oxygen and sulfur atoms, (3) an optionally substituted
C8-14 aromatic fused-ring group, (4) an optionally
substituted 5- to 14-membered aromatic fused
heterocyclic group consisting of 3 to 11 carbon atoms
and hetero atoms selected from the group consisting of
nitrogen, oxygen and sulfur atoms, (5) an optionally
substituted non-aromatic cyclic hydrocarbon group
having carbon atoms not greater than 7, and, (6) an
optionally substituted non-aromatic heterocyclic group
having carbon atoms not greater than 7; these
substituents used are the same as those given for R4.
Examples of Q1 used include: (1) "a C1-4 alkyl group
having an optionally substituted C -1 aromatic
hydrocarbon group" such as benzyl, 2-fluorobenzyl,
3-fluorobenzyl, 4-fluorobenzyl, 4-chlorobenzyl,
3,4-difluorobenzyl, 3,4-dichlorobenzyl,
pentafluorobenzyl, 4-hydroxybenzyl, 4-methoxybenzyl,
4-trifluoromethylbenzyl, 4-aminobenzyl, 4-nitrobenzyl,
4-cyanobenzyl, phenethyl, etc., (2) "a C1-4 alkyl
group having an optionally substituted 5- to
14-membered aromatic heterocyclic group consisting of
1 to 7 carbon atoms and hetero atoms selected from the
group consisting of nitrogen, oxygen and sulfur atoms"
such as 2-pyridylmethyl, 3-pyridylmethyl,
4-pyridylmethyl, 2-thienylmethyl, 3-thienylmethyl,
4-thiazolylmethyl, etc., (3) "a C1-4 alkyl group
having an optionally substituted C8-14 aromatic
fused-ring group" such as 1-naphthylmethyl,
2-naphthylmethyl, inden-2-ylmethyl, etc., (4) "a C1-4
alkyl group having an optionally substituted 5- to
14-membered aromatic fused heterocyclic group
consisting of 3 to 11 carbon atoms and hetero atoms
selectedfrom the group consisting of nitrogen, oxygen
and sulfur atoms" such as 3-indolemethyl,
l-formylindol-3-ylmethyl, 3-benzo[b]thienylmethyl,
2-quinolylmethyl, etc., (5) "a C1-4 alkyl group having
an optionally substituted non-aromatic cyclic
hydrocarbon group having carbon atoms not greater than
7" such as cyclohexylmethyl, cyclopentylmethyl,
indan-2-ylmethyl, etc., (6) "a C1-4 alkyl group having
an optionally substituted non-aromatic heterocyclic
group having carbon atoms not greater than 7" such as
3-piperidylmethyl, 4-piperidinylmethyl,
tetrahydrofurfuryl, tetrahydrofuran-2-yl,
tetrahydropyran-3-yl, indolin-3-yl, etc.; among
others, preferably used are cyclohexylmethyl, benzyl,
4-fluorobenzyl, 4-hydroxybenzyl, 4-methoxybenzyl,
pentafluorobenzyl, 2-pyridylmethyl, 4-pyridylmethyl,
1-naphthylmethyl, 2-naphthylmethyl, 3-indolemethyl,
3-piperidylmethyl, 2-thienylmethyl, etc.; more
preferably, benzyl, 4-fluorobenzyl, 4-pyridylmethyl,
cyclohexylmethyl, 3-piperidylmethyl,
2-piperidylmethyl, etc., and most preferably, benzyl
and cyclohexylmethyl. Q2 represents: (1) CH2, CO, CS
or CH=CH2, which may optionally be substituted with a
C0-4 alkyl group optionally substituted with a
substituent selected from the group consisting of
carbamoyl group, hydroxyl group, a C1- alkoxy group, a
halogen atom and an amino group, (2) NH, which may
optionally be substituted with a substituent selected
from the group consisting of carbamoyl group and
hydroxyl group, or (3) O; among others, preferred is
(1) an optionally substituted CH2 or CH=CH2 with one
or two Ci-4 alkyl groups which may optionally be
substituted with a substituent selected from the group
consisting of carbamoyl group, hydroxyl group, a C1-3
alkoxy group and an amino group. The "C0-4 alkyl
group" is used to mean a bond or a C1-4 alkyl group.
In other words, the "C0 alkyl group" refers to a bond
(e.g., a chemical bond "-"). Accordingly, "CH2
substituted with a C0 alkyl group which is substituted
with a substituent selected from the group consisting
of carbamoyl group, hydroxyl group, a C1-3 alkoxy
group and amino group" represents CH2 substituted with
a substituent selected from the group consisting of
carbamoyl group, hydroxyl group, a C1-3 alkoxy group
and amino group. The "C0-4 alkyl group" is preferably
a C1-4 alkyl group. The "C1-4 alkyl group" used
includes, for example, methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
etc. The "C1-3 alkoxy group" used includes, for
example, methoxy group, ethoxy group, propoxy group,
isopropoxy group, butoxy group, isobutoxy group,
sec-butoxy group, tert-butoxy group, etc.Preferred Q2
are CH2 5CH(CH3), CH(CH2OH), C(CH3)2 CH2CH3, CH(CH
2CH3), CH(CH2NH2), CH(CH2OCH3), CH(CH(CH 3)2), NH, and
the like, more preferably, CH2,CH(CH3), CH(CH2OH),
C(CH3)2, CH2CH3, CH(CH2CH3), CH(CH2NH2), CH(CH2OCH3)
and CH(CH(CH 3)2) . Y represents: (1) a group
represented by formula: -CONH-, -CSNH-, -CH2NH-,
-NHCO-, -CH2O-, -COCH2-, -CH2S-, -CSCH2-, -CH2SO-,
-CH2SO2-, -COO-, -CSO-, -CH2CH2- or -CH=CH-, which may
optionally be substituted with a substituent selected
from the group consisting of a C1-6 alkyl group,
hydroxyl group and a halogen atom; (2) an optionally
substituted C6-7 aromatic hydrocarbon group; (3) an
optionally substituted 4- to 7-membered aromatic
heterocyclic group consisting of 1 to 5 carbon atoms
and hetero atoms selected from the group consisting of
nitrogen, oxygen and sulfur atoms; (4) an optionally
substituted non-aromatic cyclic hydrocarbon group
having carbon atoms not greater than 5; or (5) an
optionally substituted non-aromatic heterocyclic group
having carbon atoms not greater than 5 and when Y is
(2), (3), (4) or (5), Q2 may be a chemical bond. The
"Ci-6 alkyl group" used includes, for example, methyl,
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, isopentyl, neopentyl, hexyl, etc.
Y includes (1) a group represented by formula: -CONH-,
-CSNH-, -NHCO-, -CH2NH-, -CH2O-, -CH2S-, -COO-, -CSO-,
-COCH 2-, -CH2CH2- or -CH=CH-, which may optionally be
substituted with a substituent selected from the group
consisting of a C1-6 alkyl group, hydroxyl group and a
halogen atom (among others, preferred are the group
represented by formula: -CONH-, -CSNH-, -NHCO-,
-CH2NH-, -CH2O-, -CH2S-, -COO-, -CSO-, -COCH2-,
-CH2CH2-, -CH(OH)CH 2- or -CH=CH-, especially the
group represented by formula: -CONH-, -CSNH-, -NHCO-,
-CH2NH-, -CH2O-, -COCH2-, -CH2CH2-, -CH(OH)CH 2- or
-CH=CH-, more preferably, the group represented by
formula: -CONH-, -CSNH-, -NHCO-, -CH2O-, -CH2S-,
-COCH2-, -CH=CH- or -CH2CH2-). A represents: (1) a
nitrogen atom substituted with hydrogen atom or a C1-3
alkyl group; (2) a carbon atom substituted with
hydrogen atom or a C1-3 alkyl group; (3) O; or (4) S.
A preferably includes (1) a nitrogen atom substituted
with hydrogen atom or aC1-3 alkyl group (among others,
a nitrogen atom substituted with hydrogen atom); (2) a
carbon atom substituted with hydrogen atom or a C1-3
alkyl group (among others, a carbon atom substituted
with hydrogen atom); or (4) S. A' represents: (1) a
carbon atom, which may optionally be substituted with
hydrogen atom, O, S, a halogen atom, an optionally
halogenated Ci-3 alkyl group, carbamoyl group or
hydroxyl group; (2) a nitrogen atom, which may
optionally be substituted with hydrogen atom or an
optionally halogenated Ci-3 alkyl group; (3) O; or (4)
S; Preferably A' includes (1) a carbon atom, which may
optionally be substituted 



with hydrogen atom, O, S, a halogen atom, an
optionally halogenated C1-3 alkyl group, carbamoyl
group or hydroxyl group (among others, a carbon atom
substituted with hydrogen atom or O). Preferably V is
the group represented by the formula below. P and P',
which may be the same or different, each may form a
ring by combining P and P1or P and Q1 together and
represents: (1) hydrogen atom, (2) an optional amino
acid residue continuously or discontinuously bound
from the C-terminal end of the 1-48 amino acid
sequence in the amino acid sequence represented by SEQ
ID NO: 1 (54 amino acid residues of human metastin);
(3) a group represented by formula:
J1-J2-C(J3)(Q3)Y1C(J4)(Q4)Y2C(J5)(Q5)Y3C(J6)(Q6)C(=Z10
)- (wherein each symbol has the same significance as
described above), (4) a group represented by formula:
-J1-J2-C(J7)(Q7)Y2C(J8)(Q8)Y3C(J9)(Q9)C(=Z 10)-
(wherein each symbol has the same significance as
described above), (5) a group represented by formula:
J1-J2-C(J10)(Q10)Y3C(Jp )(Qp )C(=Z10)-(wherein each
symbol has the same significance as described above),
(6) a group represented by formula: J1-J2-C(J 12)(Q
12)C(=Z 10)- (wherein each symbol has the same
significance as described above), or, (7) a group
represented by formula: J1- (wherein J1 1has the same
significance as described above). Specific examples of
the "optional amino acid residue continuously or
discontinuously bound from the C-terminal end of the
1-48 amino acid sequence in the amino acid sequence
represented by SEQ ID NO: 12," which are employed,
include: (l)Asn- (2) Trp Asn-, (3) Asn Trp Asn-, (4)
TyrAsn Trp Asn-, (5) Asn Tyr Asn Trp Asn-, (6) Pro Asn
Tyr Asn Trp Asn-, (7) Leu Pro Asn Tyr Asn Trp Asn-,
(8) Asp Leu Pro Asn Tyr Asn Trp Asn-, (9) Lys Asp Leu
Pro Asn Tyr Asn Trp Asn-, (10) GIu Lys Asp Leu Pro Asn
Tyr Asn Trp Asn-, (11) Arg GIu Lys Asp Leu Pro Asn Tyr
Asn Trp Asn-, (12) GIn Arg GIu Lys Asp Leu Pro Asn
TyrAsn Trp Asn-, (13) VaI GIn Arg GIu Lys Asp Leu Pro
Asn Tyr Asn Trp Asn-, (14) Leu VaI GIn Arg GIu Lys Asp
Leu Pro Asn Tyr Asn Trp Asn-, (15) VaI Leu VaI GIn Arg
GIu Lys Asp Leu Pro Asn Tyr Asn Trp Asn-, (16) Ala VaI
Leu VaI GIn Arg GIu Lys Asp Leu Pro Asn Tyr Asn Trp
Asn-, (17) GIy Ala VaI Leu VaI GIn Arg GIu Lys Asp Leu
Pro Asn Tyr Asn Trp Asn-, (18) GIn GIy Ala VaI Leu VaI
GIn Arg GIu Lys Asp Leu Pro Asn Tyr Asn Trp Asn-, (19)
Pro GIn GIy Ala VaI Leu VaI GIn Arg GIu Lys Asp Leu
Pro Asn Tyr Asn Trp Asn-, (20) Ala Pro GIn GIy Ala VaI
Leu VaI GIn Arg GIu Lys Asp Leu Pro Asn Tyr Asn Trp
Asn-, (21) Pro Ala Pro GIn GIy Ala VaI Leu VaI GIn Arg
GIu Lys Asp Leu Pro Asn Tyr Asn Trp Asn-, (22) He Pro
Ala Pro GIn GIy Ala VaI Leu VaI GIn Arg GIu Lys Asp
Leu Pro Asn Tyr Asn Trp Asn-,(23) GIn He Pro Ala Pro
GIn GIy Ala VaI Leu VaI GIn Arg GIu Lys Asp Leu Pro
Asn Tyr Asn Trp Asn-, (24) Arg GIn He Pro Ala Pro GIn
GIy Ala VaI Leu VaI GIn Arg GIu Lys Asp Leu Pro Asn
Tyr Asn Trp Asn-, (25) Ser Arg GIn He Pro Ala Pro GIn
GIy Ala VaI Leu VaI GIn Arg GIu Lys Asp Leu Pro Asn
Tyr Asn Trp Asn-, (26) His Ser Arg GIn He Pro Ala Pro
GIn GIy Ala VaI Leu VaI GIn Arg GIu Ly s Asp Leu Pro
Asn Tyr Asn Trp Asn-, (27) Pro H s Ser Arg GIn He Pro
Ala Pro GIn GIy Ala VaI Leu VaI GIn Arg GIu Lys Asp
Leu Pro Asn Tyr Asn Trp Asn-, (28) Ala Pro His Ser Arg
GIn He Pro Ala Pro GIn GIy Ala VaI Leu VaI GIn Arg GIu
Lys Asp Leu Pro Asn Tyr Asn Trp Asn-, (29) Ser Ala Pro
His Ser Arg GIn He Pro Ala Pro GIn GIy Ala VaI Leu VaI
GIn Arg GIu Lys Asp Leu Pro Asn Tyr Asn Trp Asn-, (30)
Leu Ser Ala Pro His Ser Arg GIn He Pro Ala Pro GIn GIy
Ala VaI Leu VaI GIn Arg GIu Lys Asp Leu Pro Asn Tyr
Asn Trp Asn-, (3 1) GIy Leu Ser Ala Pro His Ser Arg
GIn He Pro Ala Pro GIn GIy Ala VaI Leu VaI GIn Arg GIu
Lys Asp Leu Pro Asn Tyr Asn Trp Asn-, (32) Pro GIy Leu
Ser Ala Pro His Ser Arg GIn He Pro Ala Pro GIn GIy Ala
VaI Leu VaI GIn Arg GIu Lys Asp Leu Pro Asn Tyr Asn
Trp Asn-, (33) GIn Pro GIy Leu Ser Ala Pro His Ser Arg
GIn He Pro Ala Pro GIn GIy Ala VaI Leu VaI GIn Arg GIu
Lys Asp Leu Pro Asn Tyr Asn Trp Asn-, (34) GIn GIn Pro
GIy Leu Ser Ala Pro His Ser Arg GIn He Pro Ala Pro GIn
GIy Ala VaI Leu VaI GIn Arg GIu Lys Asp Leu Pro Asn
Tyr Asn Trp Asn-, (35) Arg GIn GIn Pro GIy Leu Ser Ala
Pro His Ser Arg GIn He Pro Ala Pro GIn GIy Ala VaI Leu
VaI GIn Arg GIu Lys Asp Leu Pro Asn Tyr Asn Trp Asn-,
(36) Ser Arg GIn GIn Pro GIy Leu Ser Ala Pro His Ser
Arg GIn He Pro Ala Pro GIn GIy Ala VaI Leu VaI GIn Arg
GIu Lys Asp Leu Pro Asn Tyr Asn Trp Asn-, (37) GIy Ser
Arg GIn GIn Pro GIy Leu Ser Ala Pro His Ser Arg GIn He
Pro Ala Pro GIn GIy Ala VaI Leu VaI GIn Arg GIu Lys
Asp Leu Pro Asn Tyr Asn Trp Asn-, (38) Ser GIy Ser Arg
GIn GIn Pro GIy Leu Ser Ala Pro His Ser Arg GIn He Pro
Ala Pro GIn GIy Ala VaI Leu VaI GIn Arg GIu Lys Asp
Leu Pro Asn Tyr Asn Trp Asn-, (39) Ser Ser GIy Ser Arg
GIn GIn Pro GIy Leu Ser Ala Pro His Ser Arg GIn He Pro
Ala Pro GIn GIy Ala VaI Leu VaI GIn Arg GIu Lys Asp
Leu Pro Asn Tyr Asn Trp Asn-, (40) GIu Ser Ser GIy Ser
Arg GIn GIn Pro GIy Leu Ser Ala Pro His Ser Arg GIn He
ProAla Pro GIn GIy Ala VaI Leu VaI GIn Arg GIu Lys Asp
Leu Pro Asn Tyr Asn Trp Asn-, (41) Pro GIu Ser Ser GIy
Ser Arg GIn GIn Pro GIy Leu Ser Ala Pro His Ser Arg
GIn He Pro Ala Pro GIn GIy Ala VaI Leu VaI GIn Arg GIu
Lys Asp Leu Pro Asn Tyr Asn Trp Asn-, (42) Pro Pro GIu
Ser Ser GIy Ser Arg GIn GIn Pro GIy Leu Ser Ala Pro
His Ser Arg GIn He Pro Ala Pro GIn GIy Ala VaI Leu VaI
GIn Arg GIu Lys Asp Leu Pro Asn Tyr Asn Trp Asn-, (43)
Pro Pro Pro GIu Ser Ser GIy Ser Arg GIn GIn Pro GIy
Leu Ser Ala Pro His Ser Arg GIn He Pro Ala Pro GIn GIy
Ala VaI Leu VaI GIn Arg GIu Lys Asp Leu Pro Asn Tyr
Asn Trp Asn-, (44) Ser Pro Pro Pro GIu Ser Ser GIy Ser
Arg GIn GIn Pro GIy Leu Ser Ala Pro His Ser Arg GIn He
Pro Ala Pro GIn GIy Ala VaI Leu VaI GIn Arg GIu Lys
Asp Leu Pro Asn Tyr Asn Trp Asn-, (45) Leu Ser Pro Pro
Pro GIu Ser Ser GIy Ser Arg GIn GIn Pro GIy Leu Ser
Ala Pro His Ser Arg GIn He Pro Ala Pro GIn GIy Ala VaI
Leu VaI GIn Arg GIu Lys Asp Leu Pro Asn Tyr Asn Trp
Asn-, (46) Ser Leu Ser Pro Pro Pro GIu Ser Ser GIy Ser
Arg GIn GIn Pro GIy Leu Ser Ala Pro His Ser Arg GIn He
Pro Ala Pro GIn GIy Ala VaI Leu VaI GIn Arg GIu Lys
Asp Leu Pro Asn Tyr Asn Trp Asn-, (47) Thr Ser Leu Ser
Pro Pro Pro GIu Ser Ser GIy Ser Arg GIn GIn Pro GIy
Leu Ser Ala Pro His Ser Arg GIn He Pro Ala Pro GIn GIy
Ala VaI Leu VaI GIn Arg GIu Lys Asp Leu Pro Asn Tyr
Asn Trp Asn-, (48) GIy Thr Ser Leu Ser Pro Pro Pro GIu
Ser Ser GIy Ser Arg GIn GIn Pro GIy Leu Ser Ala Pro
His Ser Arg GIn He Pro Ala Pro GIn GIy Ala VaI Leu VaI
GIn Arg GIu Lys Asp Leu Pro Asn Tyr Asn Trp Asn-, and
the like. J1 represents (a) hydrogen atom or (b) (i) a
C1-20 acyl group, (ii) a C1-20 alkyl group, (iii) a
C6-14 aryl group, (iv) carbamoyl group, (v) carboxyl
group, (vi) sulfino group or (vii) amidino group,
(viii) glyoxyloyl group or (ix) amino group, which
groups may optionally be substituted with a
substituent containing an optionally substituted
cyclic group; The "cyclic group" used includes, for
example, "an optionally substituted aromatic
hydrocarbon group," "an optionally substituted
aromatic heterocyclic group," "an optionally
substituted aromatic fused-ring group," "an optionally
substituted aromatic fused heterocyclic group," "an
optionally substituted non-aromatic cyclichydrocarbon
group," "an optionally substituted non-aromatic
heterocyclic group," etc., and examples of the
"aromatic hydrocarbon group," "aromatic heterocyclic
group," "aromatic fused-ring group" and "aromatic
fused heterocyclic group" used are the same as those
given above. The "non-aromatic cyclic hydrocarbon
group" used includes a C3-8 cycloalkyl 



group such as cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, etc. The "non-aromatic heterocyclic group"
used includes a 5- to 10-membered non-aromatic
heterocyclic group containing 1 to 4 hetero atoms of 1
or 2 species selected from nitrogen, sulfur and oxygen
atoms in addition to 1 to 7 carbon atoms such as
pyrrolidinyl (e.g., 1-pyrrolidinyl, 2-pyrrolidinyl,
3-pyrrolidinyl), oxazolidinyl (e.g., 2-oxazolidinyl),
imidazolinyl (e.g., 1-imidazolinyl, 2-imidazolinyl,
4-iniidazolinyl), piperidinyl (e.g., 1-piperidinyl,
2-piperidinyl, 3-piperidinyl, 4-piperidinyl),
piperazinyl (e.g., 1-piperazinyl, 2-piperazinyl),
morpholino, thiomorpholino, etc. The substituent
optionally present on the "cyclic group" includes the
same substituents as Substituent Group A described
above. The "C1- Oacyl group" used includes, for
example, formyl, C1-18 alkyl-carbonyl (e.g., C1-18
alkyl-carbonyl such as acetyl, propionyl, pivaloyl,
octanoyl, decanoyl, palmitoyl, etc.) and the like. The
"C1-20 alkyl group" used include, for example, methyl,
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, isopentyl, neopentyl, hexyl,
heptyl, octyl, nonanyl, decanyl, tridecyl, pentadecyl,
etc. The "C6-14 aryl group" used includes, for
example, phenyl, 1-naphthyl, 2-naphthyl, biphenyl,
etc. (1) The C1-1 acyl group, which may optionally be
substituted with a substituent containing a cyclic
group, includes (i) formyl, (ii) C1-14 alkyl-carbonyl
(e.g., C1-6 alkyl-carbonyl such as acetyl, propionyl,
pivaloyl, etc.), (iii) C3-8 cycloalkyl-carbonyl (e.g.,
cyclopropylcarbonyl, cyclopentylcarbonyl,
cyclohexylcarbonyl, 1-methylcyclohexylcarbonyl, etc.),
(iv) C3-8 cycloalkyl-C -6 alkyl-carbonyl (e.g.,
cyclopropylacetyl, cyclopentylacetyl,
cyclohexylacetyl, etc.), (v) C6-14 aryl-carbonyl
(e.g., benzoyl, 1-naphthoyl, 2-naphthoyl, etc.), C6-14
aralkyl-carbonyl (e.g., phenylacetyl,
3-phenylpropionyl, etc.), (vi) 5- to 7-membered
monocyclic 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, pyrrolidin-1-ylcarbonyl,
etc.), (vii) 5- to 7-membered monocyclic heterocycle,
which comtains 1 to 4 hetero atoms of 1 or 2 species
selected from nitrogen, sulfur and oxygen atoms in
addition to carbon atoms, -Ci-6 alkylcarbonyl (e.g.,
3-pyridylacetyl, 4-pyridylacetyl, 2-thienylacetyl,
2-furylacetyl, morpholinoacetyl, thiomorpholinoacetyl,
piperidin-2-acetyl, pyrrolidine-2-ylacetyl, etc.),
(viii) 5- to 14-membered (preferably, 5- to
10-membered) bicyclic or tricyclic aromatic
heterocyclic carbonyl containing 1 to 4 hetero atoms
of 1 or 2 species selected from nitrogen, sulfur and
oxygen atoms in addition to 3 to 11 carbon atoms
(e.g., 2-indolecarbonyl, 3-indolecarbonyl,
2-quinolylcarbonyl, 1-isoquinolylcarbonyl,
2-benzo[b]thienylcarbonyl, 2-benzo[b]furanylcarbonyl,
etc.), (ix) 5- to 14-membered (preferably 5- to
10-membered) bicyclic or tricyclic aromatic
heterocycle, which contains 1 to 4 hetero atoms of 1
or 2 species selected from nitrogen, sulfur and oxygen
atoms in addition to 3 to 11 carbon atoms, -C1-6
alkylcarbonyl (e.g., 2-indoleacetyl, 3-indoleacetyl,
2-quinolylacetyl, 1-isoquinolylacetyl,
2-benzo[b]thienylacetyl, 2-benzo[b]furanylacetyl,
etc.), etc., among others, preferably used are acetyl,
2-indolecarbonyl, 3-indolecarbonyl, 3-indoleacetyl,
3-indolepropionyl, 2-indolinecarbonyl,
3-phenylpropionyl, diphenylacetyl, 2-pyridinecarbonyl,
,3-pyridinecarbonyl, ,4-pyridinecarbonyl,
1-pyridinioacetyl, 2-pyridineacetyl,
,3-pyridineacetyl, ,4-pyridineacetyl,
3-(1-pyridinio)propionyl, 3-(pyridin-2-yl)propionyl,
3-(pyridin-3 -yl)propionyl, 3-(pyridin-4-yl)propionyl,
4-imidazoleacetyl, cyclohexanecarbonyl,
1-piperidineacetyl, 1-methyl- 1-piperidinioacetyl,
4-piperidinecarbonyl, 2-pyrimidinecarbonyl,
4-pyrimidinecarbonyl, 5-pyrimidinecarbonyl,
2-pyrimidineacetyl, 4-pyrimidineacetyl,
5-pyrimidineacetyl, 3-(pyrimidin-2-yl)propionyl,
3-(pyrimidin-4-yl)propionyl,
3-(pyrimidin-5-yl)propionyl, butanoyl, hexanoyl,
octanoyl, D-glucuronyl,
amino-(4-hydroxyphenyl)acetyl), etc. (2) The C1-20
alkyl group (preferably, a C1-17 alkyl group, more
preferably, a C1-15 alkyl group), which may optionally
be substituted with a substituent containing a cyclic
group, includes, for example, (i) mono- or di-C1-20
alkyl (e.g., methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl,
neopentyl, hexyl, heptyl, octyl, nonanyl, decanyl,
tridecyl, pentadecyl), (ii) mono- or di-C3_8
cycloalkyl (e.g., cyclopropyl, cyclopentyl, etc.),
(iii) mono- or di-C3-8 cycloalkyl-C 1-12 (preferably,
C1 , more preferably, C1-7) alkyl (e.g.,
cyclopropylmethyl, cyclopentylmethyl, cyclohexylethyl,
etc.), (iv) mono- or di-C7-2o (preferably, C7-17,more
preferably C7-15) aralkyl (e.g., benzyl, phenethyl,
etc.), (v) mono- or di-5- to 7-membered monocyclic
heterocycle, which contains 1 to 4 hetero atoms of 1
or 2 species selected from nitrogen, sulfur and oxygen
atoms in addition to carbon atoms, -C1-6 alkyl group
(e.g., 3-pyridylmethyl, 4-pyridylmethyl,
2-thienylmethyl, furfuryl, etc.), (vi) mono- or di-5-
to 14-membered (preferably, 5- to 10-membered)
bicyclic or tricyclic aromatic heterocycle, which
contains 1 to 4 hetero atoms of 1 or 2 species
selected from nitrogen, sulfur and oxygen atoms in
addition to 3 to 11 carbon atoms, -C1-6 alkyl (e.g.,
2-indolemethyl, 3-indolemethyl, 3-(indol-3-yl)propyl,
2-quinolylmethyl, 1-isoquinolylmethyl,
2-benzo[b]thienylmethyl, 2-benzo[b]furanylmethyl,
etc.), etc.; among others, methyl, ethyl, benzyl,
3-(indol-3-yl)propyl, etc. are preferably used. (3)
The C6-14 aryl group, which may optionally be
substituted with a substituent containing a cyclic
group, includes, for example, a C -14 aryl group
(e.g., phenyl, naphthyl, biphenyl), which may
optionally be substituted with (i) a C6-I4 carbocyclic
group (e.g., cycloalkyl, phenyl, 1-naphthyl,
2-naphthyl, etc.), (ii) a 5- to 7-membered monocyclic
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 (e.g., 3-pyridyl,
2-thienyl, etc.), (iii) a 5- to 14-membered
(preferably, 5- to 10-membered) bicyclic or tricyclic
aromatic heterocyclic group containing 1 to 4 hetero
atoms of 1 or 2 species selected from nitrogen, sulfur
and oxygen atoms in addition to 3 to 11 carbon atoms
(e.g., 2-indolyl, 3-indolyl, 2-quinolyl,
1-isoquinolyl, 2-benzo[b]thienyl, 2-benzo[b]furanyl,
etc.), etc. (4) The optionally substituted carbamoyl
group, which may optionally be substituted with a
substituent containing a cyclic group, includes (i)
carbamoyl, (ii) mono- or di-Ci-is alkylcarbamoyl
(e.g., methylcarbamoyl, ethylcarbamoyl), (iii) monoor
di-C3_8 cycloalkylcarbamoyl (e.g.,
cyclopropylcarbamoyl, cyclopentylcarbamoyl,
cyclohexylcarbamoyl, etc.), (iv) mono- or di-C3-8
cycloalkyl-C 1-6 alkyl-carbamoyl (e.g.,
cyclopropylmethylcarbamoyl,
cyclopentylmethylcarbamoyl,
2-cyclohexylethylcarbamoyl, etc.) (v) mono- or di-C
6-14 aryl-carbamoyl (e.g., phenylcarbamoyl, etc.), a
mono- or di-C 6-i4 aralkyl-carbamoyl (e.g.,
benzylcarbamoyl, phenethylcarbamoyl, etc.), (vi) mono-
or di-5- to 7-membered monocyclic 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.,
3-pyridinecarbamoyl, 2-thiophenecarbamoyl,
piperidin-3-ylcarbamoyl, etc.), (vii) mono- or di-5-
to 7-membered monocyclic heterocycle, which contains 1
to 4 hetero atoms of 1 or 2species selected from
nitrogen, sulfur and oxygen atoms in addition to
carbon atoms, -C1- alkylcarbamoyl (e.g.,
3-pyridylmethylcarbamoyl,
2-(pyridin-2-yl)ethylcarbamoyl,
2-(piperidin-l-yl)ethylcarbamoyl, etc.), (viii) mono-
or di-5- to 14-membered (preferably, 5- to
10-membered) bicyclic or tricyclic aromatic
heterocyclic carbamoyl containing 1 to 4 hetero atoms
of 1 or 2 species selected from nitrogen, sulfur and
oxygen atoms in addition to 3 to 11 carbon atoms
(e.g., 4-indolecarbamoyl, 5-indolecarbamoyl,
3-quinolylcarbamoyl, 5-quinolylcarbamoyl, etc.), (ix)
mono- or di-5- to 14-membered (preferably, 5- to
10-membered) bicyclic or tricyclic aromatic
heterocyclic-Ci-6 alkylcarbonyl containing 1 to 4
hetero atoms of 1 or 2 species selected from nitrogen,
sulfur and oxygen atoms in addition to 3 to 11 carbon
atoms (e.g., benzimidazol-2-ylmethylcarbamoyl,
2-(indol-3-yl)ethylcarbamoyl, etc.), (x) 5- to
7-membered cyclic carbamoyl (e.g.,
1-pyrrolidinylcarbonyl, 1-piperidinylcarbonyl,
hexamethyleneiminocarbonyl, etc.), (xi) C1-15
acylcarbamoyl (C1-15 acyl as used herein has the same
significance as the "C1-15 acyl group" in the "C1-15
acyl group, which may optionally be substituted with a
substituent containing a cyclic group"), (xii) C1-15
alkylaminocarbamoyl (C1-15 alkyl as used herein has
the same significance as the "C1-15 alkyl group" in
the "C1-15 alkyl group, which may optionally be
substituted with a substituent containing a cyclic
group"), (xiii) C6-I4 arylaminocarbamoyl (C -14 aryl
as used herein has the same significance as "C6-I4
aryl group, which may optionally be substituted with a
substituent containing a cyclic group"), etc.; among
others, 2-(indol-3-yl)ethylcarbamoyl, etc. are
preferably used. (5) The carboxyl group, which may
optionally be substituted with a substituent
containing a cyclic group, includes (i) C1-15
alkyloxycarbonyl (C1-15 alkyl herein has the same
significance as the "C1-15 alkyl group" in the "C1-15
alkyl group, which may optionally be substituted with
a substituent containing a cyclic group," e.g.,
tert-butyloxycarbonyl, benzyloxycarbonyl,
9-fluorenylmethoxycarbonyl), (ii) C6-14 



aryloxycarbonyl (C6-14 aryl herein has the same
significance as the "C6-14 aryl group" in the "C6-14
aryl group, which may optionally be substituted with a
substituent containing a cyclic group," e.g.,
phenoxycarbonyl), etc. (6) The sulfino group, which
may optionally be substituted with a substituent
containing a cyclic group, includes (i) C1-15
alkylsulfonyl (C1-15 alkyl as used herein has the same
significance as the "C1-15 alkyl group" in the "C1-15
alkyl group, which may optionally be substituted with
a substituent containing a cyclic group," e.g.,
benzylsulfonyl), (ii) C6-14 arylsulfonyl (C6-14 aryl
as used herein has the same significance as the "C6-14
aryl group" in the "C6-14 aryl group, which may
optionally besubstituted with a substituent containing
a cyclic group," e.g., tosyl), etc. (7) The amidino
group, which may optionally be substituted with a
substituent containing a cyclic group, includes (i)
amidino, (ii) C1-15 alkylamidino (C1-15 alkyl as used
herein has the same significance as the "C1-15 alkyl
group" in the "C1-15 alkyl group, which may optionally
be substituted with a substituent containing a cyclic
group," e.g., N-methylamidino), (iii) C1-15
acylamidino (C1-15 acyl as used herein has the same
significance as the "C1-15 acyl group" in the "C1-15
acyl group, which may optionally be substituted with a
substituent containing a cyclic group," e.g.,
N-acetylamidino), etc. (8) The glyoxyloyl group, which
may optionally be substituted with a substituent
containing a cyclic group, includes (i) C1-15
alkyloxalyl (C1-15 alkyl as used herein has the same
significance as the "C1-15 alkyl group" in the "C1-15
alkyl group, which may optionally be substituted with
a substituent containing a cyclic group," e.g.,
ethyloxalyl), (ii) C -14 aryloxalyl (C6-14 aryl as
used herein has the same significance as the "C6-14
aryl group" in the "C6-14 aryl group, which may
optionally be substituted with a substituent
containing a cyclic group," e.g., phenyloxalyl), etc.
(9) The amino group, which may optionally be
substituted with a substituent containing a cyclic
group, includes (i) C1-15 alkylamino (C1-15 alkyl as
used herein has the same significance as the "C1-15
alkyl group" in the "C1-15 alkyl group, which may
optionally be substituted with a substituent
containing a cyclic group"). Among those described
above, preferred examples of J1 used include hydrogen
atom, formyl, acetyl, 3-indolecarbonyl,
3-(indol-3-yl)propionyl, 3-phenylpropionyl,
diphenylacetyl, 3-(pyridin-3-yl)propionyl,
4-imidazoleacetyl, cyclohexanecarbonyl,
1-piperidineacetyl, 1-methyl- 1-piperidinioacetyl,
4-piperidinecarbonyl, hexanoyl,
amino-(4-hydroxyphenyl)acetyl, D-glucuronyl,
2-(indol-3-yl)ethylcarbamoyl, tert-butyloxycarbonyl,
9-fluorenylmethoxycarbonyl, amidino,
4-guanidomethylbenzoyl, benzoyl, 3-indoleacetyl,
benzyloxycarbonyl, tosyl, phenyl, benzyl, phenethyl,
3-pyridinecarbonyl, 2-pyridinecarbonyl,
4-pyridinecarbonyl, propionyl, isobutyryl,
phenylacetyl, 2-methylnicotinoyl, 5-methylnicotinoyl,
6-methylnicotinoyl, pyrazinecarbonyl,
cyclopropanecarbonyl, trifluoroacetyl,
(R)-3-hydroxy-2-methylpropionyl, 2-hydroxyisobutyryl,
3-furancarbonyl, pyrrole-2-carbonyl,
4-imidazolecarbonyl, 6-hydroxynicotinoyl,
6-chloronicotinoyl, 6-(trifluoromethyl)nicotinoyl,
dimethylcarbamoyl, 1-azetidinecarbonyl,
2-azetidinecarbonyl, 4-aminobenzoyl,
4-aminomethylbenzoyl, pyrrole-3-carbonyl,
pyrimidine-4-carbonyl, pyrimidine-2-carbonyl,
pyridazine-4-carbonyl, 6-aminocaproyl,glycyl,
glycylglycyl, glycylglycylglycyl, alanylalanylalanyl,
alanylalanylalanylalanyl, acetylglycyl,
acetylglycylglycyl, acetylglycylglycylglycyl,
acetylalanylalanylalanyl,
acetylalanylalanylalanylalanyl, D-arginylglycyl,
D-arginylglycylglycyl, D-arginylglycylglycylglycyl,
D-arginylalanylalanylalanyl,
D-arginylalanylalanylalanylalanyl,
acetyl-D-arginylglycyl, acetyl-D-arginylglycylglycyl,
acetyl-D-arginylglycylglycylglycyl,
acetyl-D-arginylalanylalanylalanyl,
acetyl-D-arginylalanylalanylalanylalanyl,
cyclopropanecarbonyl, cyclopentanecarbonyl,
cyclobutanecarbonyl, cyclohexanecarbonyl, 1-naphthoyl,
2-naphthoyl, arginyl, arginylarginyl,
6-(arginylamino)caproyl, 6-(D-arginylamino)caproyl,
6-(D-arginyl-D-arginylamino)caproyl,
6-(acetyl-D-arginylamino)caproyl, 6-((R)-2,
3-diaminopropionylamino)caproyl,
6-(D-norleucylamino)caproyl,
3-(D-arginylamino)propionyl,
4-(D-arginylamino)butyryl,
4-(D-arginyl-D-arginylamino)butyryl,
4-(D-arginyl-D-arginyl-D-arginylamino)butyryl,
3-(4-hydroxyphenyl)propionyl, butyryl, methyl,
adipoyl, pyroglutamyl, glycoloyl, etc.; among others,
preferred are hydrogen atom, formyl, acetyl,
propionyl, 3-indolecarbonyl, 3-(indol-3 -yl)propionyl,
3-phenylpropionyl, 3-(pyridin-3 -yl)propionyl,
4-imidazoleacetyl, cyclohexanecarbonyl, hexanoyl,
amino-(4-hydroxyphenyl)acetyl, 2-(indol-3
-yl)ethylcarbamoyl, 9-fluorenylmethoxy carbonyl,
amidino, 4-guanidomethylbenzoyl, benzoyl,
3-indoleacetyl, benzyl, phenethyl, 3-pyridinecarbonyl,
2-pyridinecarbonyl, 4-pyridinecarbonyl, isobutyryl,
phenylacetyl, 6-methylnicotinoyl, pyrazinecarbonyl,
cyclopropanecarbonyl, trifluoroacetyl,
(R)-3-hydroxy-2-methylpropionyl, 2-hydroxyisobutyryl,
3-furancarbonyl, pyrrole-2-carbonyl,
4-imidazolecarbonyl, 6-hydroxynicotinoyl,
6-chloronicotinoyl, 6-(trifluoromethyl)nicotinoyl,
dimethylcarbamoyl, 1-azetidinecarbonyl,
4-aminobenzoyl, 4-aminomethylbenzoyl, pyrrole-3
-carbonyl, pyrimidine-4-carbonyl,
pyrimidine-2-carbonyl, pyridazine-4-carbonyl,
6-aminocaproyl, cyclopropanecarbonyl, 2-naphthoyl,
arginyl, 6-(arginylamino)caproyl,
6-(D-arginylamino)caproyl,
6-(D-arginyl-D-arginylamino)caproyl,
6-(acetyl-D-arginylamino)caproyl, 6-((R)-2,
3-diaminopropionylamino)caproyl,
6-(D-norleucylamino)caproyl,
3-(D-arginylamino)propionyl,
4-(D-arginylamino)butyryl,
4-(D-arginyl-D-arginylamino)butyryl,
4-(D-arginyl-D-arginyl-D-arginylamino)butyryl,
3-(4-hydroxyphenyl)propionyl, butyryl, adipoyl,
pyroglutamyl, etc., and acetyl is particularly
preferred.J2 represents (1) NH optionally substituted
with a C1-6 alkyl group, (2) CH2 optionally
substituted with a C1-6 alkyl group, (3) O or (4) S.
The "C1-6 alkyl group" used includes methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, isopentyl, neopentyl, hexyl, etc.
Preferably, J2 is NH. Each of J3 through J12
represents hydrogen atom or a C1-3 alkyl group. The
"C1-3 alkyl group" used includes methyl, ethyl,
propyl, isopropyl, etc. Preferably, J3 is hydrogen
atom. Preferably, J4 is hydrogen atom. Preferably, J5
is hydrogen atom. Preferably, J6 is hydrogen atom.
Preferably, J7 is hydrogen atom. Preferably, J8 is
hydrogen atom. Preferably, J9 is hydrogen atom.
Preferably, J10 is hydrogen atom. Preferably, J11 is
hydrogen atom. Preferably, J12 is hydrogen atom. Each
of Q3 through Q12 represents a C1-4 alkyl group, which
may optionally be substituted with a substituent
selected from the group consisting of: (1) an
optionally substituted C6-12 aromatic hydrocarbon
group, (2) an optionally substituted 5- to 14-membered
aromatic heterocyclic group consisting of 1 to 7
carbon atoms and hetero atoms selected from the group
consisting of nitrogen, oxygen and sulfur atoms, (3)
an optionally substituted C -I4 aromatic fused-ring
group, (4) an optionally substituted 5- to 14-membered
aromatic fused heterocyclic group consisting of 3 to
11 carbon atoms and hetero atoms selected from the
group consisting of nitrogen, oxygen and sulfur atoms,
(5) an optionally substituted non-aromatic cyclic
hydrocarbon group having carbon atoms not greater than
7, (6) an optionally substituted non-aromatic
heterocyclic group having carbon atoms not greater
than 7, (7) an optionally substituted amino group; (8)
an optionally substituted guanidino group; (9) an
optionally substituted hydroxyl group;(10) an
optionally substituted carboxyl group; (11) an
optionally substituted carbamoyl group; and, (12) an
optionally substituted sulfhydryl group; or hydrogen
atom. Particularly preferred Q3 to Q9 are a C1-4 alkyl
group having a substituent selected from the group
consisting of: (1) an optionally substituted C6-12
aromatic hydrocarbon group, (2) an optionally
substituted 5- to 14-membered aromatic heterocyclic
group consisting of 1 to 7 carbon atoms and hetero
atoms selected from the group consisting of nitrogen,
oxygen and sulfur atoms, (3) an optionally substituted
C8-14 aromatic fused-ring group, (4) an optionally
substituted 5- to 14-membered aromatic fused
heterocyclic group consisting of 3 to 11 carbon atoms
and hetero atoms selected from the group consisting of
nitrogen, oxygen and sulfur atoms, 



(5) an optionally substituted non-aromatic cyclic
hydrocarbon group having carbon atoms not greater than
7, (6) an optionally substituted non-aromatic
heterocyclic group having carbon atoms not greater
than 7, (7) an optionally substituted amino group; (8)
an optionally substituted guanidino group; (9) an
optionally substituted hydroxyl group; (10) an
optionally substituted carboxyl group; (11) an
optionally substituted carbamoyl group; and, (12) an
optionally substituted sulfhydryl group, or hydrogen
atom. The "optionally substituted C6-12 aromatic
hydrocarbon group," "optionally substituted 5- to
14-membered aromatic heterocyclic group consisting of
1 to 7 carbon atoms and hetero atoms selected from the
group consisting of nitrogen, oxygen and sulfur
atoms," "optionally substituted C8-14 aromatic
fused-ring group," "optionally substituted 5- to
14-membered aromatic fused heterocyclic group
consisting of 3 to 11 carbon atoms and hetero atoms
selected from the group consisting of nitrogen, oxygen
and sulfur atoms," "optionally substituted
non-aromatic cyclic hydrocarbon group having carbon
atoms not greater than 7" and "optionally substituted
non-aromatic heterocyclic group having carbon atoms
not greater than 7" used are the same as those given
above.(I) As the C1-4 alkyl group having an optionally
substituted C6-12 aromatic hydrocarbon group, there
are used, for example, benzyl, 4-hydroxybenzyl,
2-chlorobenzyl, 3-chlorobenzyl, 4-chlorobenzyl,
4-aminobenzyl, etc. (2) As the C1-4 alkyl group having
an optionally substituted 5- to 14-membered aromatic
heterocyclic group consisting of 1 to 7 carbon atoms
and hetero atoms selected from the group consisting of
nitrogen, oxygen and sulfur atoms, there are used, for
example, 2-pyridylmethyl, 3-pyridylmethyl,
4-pyridylmethyl, 4-imidazolemethyl, etc. (3) As the
C1-4 alkyl group having an optionally substituted
Cs-14 aromatic fused-ring group, there are used, for
example, 1-naphthylmethyl, 2-naphthylmethyl, etc. (4)
As the C1-4 alkyl group having an optionally
substituted 5- to 14-membered aromatic fused
heterocyclic group consisting of 3 to 11 carbon atoms
and hetero atoms selected from the group consisting of
nitrogen, oxygen and sulfur atoms, there are used, for
example, 3-indolemethyl, l-formylindol-3-ylmethyl,
2-quinolylmethyl, etc. (5) As the C1-4 alkyl group
having an optionally substituted non-aromatic cyclic
hydrocarbon group having carbon atoms not greater than
7, there are used, for example, cyclohexylmethyl, etc.
(6) As the C1- alkyl group having an optionally
substituted non-aromatic heterocyclic group having
carbon atoms not greater than 7, there are used, for
example, piperidin-1-ylmethyl, etc. (7) As the C1-4
alkyl group having an optionally substituted amino
group, there are used, for example, 2-aminoethyl,
3-aminopropyl, 4-aminobutyl, 4-acetamidobutyl, etc.
(8) As the C1-4 alkyl group having an optionally
substituted guanidino group, there are used, for
example, 3-guanidinopropyl,
3-(N-tosyl)guanidinopropyl, etc. (9) As the C1-4 alkyl
group having an optionally substituted hydroxyl group,
there are used, for example, hydroxymethyl, 1-hydroxy
ethyl, benzyloxymethyl, etc. (1O)As the C1-4 alkyl
group having an optionally substituted carboxyl group,
there are used, for example, carboxylmethyl,
2-carboxylethyl, benzyloxycarbonylmethyl, etc. (II) As
the C1-4 alkyl group having an optionally substituted
carbamoyl group, there are used, for example,
carbamoylmethyl, 2-carbamoylethyl,
xanthylcarbamoyl,etc. (12) As the C1-4 alkyl group
having an optionally substituted sulfhydryl group,
there are used, for example, sulfhydrylmethyl,
2-(methylsulfhydryl)ethyl, etc. (13) As the
unsubstituted C1-4 alkyl group, there are used, for
example, methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, tert-butyl, etc. Preferred
examples of Q3 used include hydrogen atom,
4-hydroxybenzyl, 3-pyridylmethyl, 4-pyridylmethyl,
methyl, isobutyl, hydroxymethyl, carboxymethyl,
4-aminobutyl, etc., particularly preferably,
4-hydroxybenzyl, 3-pyridylmethyl, 4-pyridylmethyl,
etc. Preferred examples of Q4 used include
carbamoylmethyl, 2-carbamoylethyl, 4-hydroxybenzyl,
4-imidazolemethyl, isobutyl, hydroxymethyl,
1-hydroxyethyl, carboxymethyl, 4-aminobutyl, etc.,
particularly preferably, carbamoylmethyl,
2-carbamoylethyl, 4-hydroxybenzyl, etc. Preferred
examples of Q5 used include benzyl, 2-chlorobenzyl,
3-chlorobenzyl, 4-chlorobenzyl, 4-aminobenzyl,
2-pyridylmethyl, 3-pyridylmethyl, 4-pyridylmethyl,
1-naphthylmethyl, 2-naphthylmethyl, 3-indolemethyl,
l-formylindol-3-ylmethyl, 2-quinolylmethyl,
cyclohexylmethyl, hydroxymethyl, 1-hydroxyethyl,
methyl, isopropyl, isobutyl, sec-butyl, carboxymethyl,
4-aminobutyl, etc., particularly preferably, benzyl,
2-chlorobenzyl, 3-chlorobenzyl, 4-chlorobenzyl,
4-aminobenzyl, 2-pyridylmethyl, 3-pyridylmethyl,
4-pyridylmethyl, 1-naphthylmethyl, 2-naphthylmethyl,
3-indolemethyl, 2-quinolylmethyl, cyclohexylmethyl,
1-hydroxyethyl, isopropyl, isobutyl, sec-butyl, etc.
Preferred examples of Q6 used are methyl,
hydroxymethyl, 1-hydroxyethyl, carbamoylmethyl,
2-carbamoylethyl, etc., particularly preferably,
carbamoylmethyl, etc. Preferred examples of Q7 used
are 4-hydroxybenzyl, carbamoylmethyl, 3-pyridylmethyl,
methyl, isobutyl, benzyl, 4-aminobutyl,
3-indolemethyl, etc., particularly preferably,
4-hydroxybenzyl, etc. Preferred examples of Q8 used
include benzyl, 2-pyridylmethyl, 3-pyridylmethyl,
4-pyridylmethyl, 2-naphthylmethyl, 3-indolemethyl,
hydroxymethyl, cyclohexylmethyl, sec-butyl,
1-hydroxyethyl, methyl, methyl, isobutyl,
4-aminobutyl, 2-carboxyethyl, 3-carboxylpropyl, etc.,
more preferably, 4-pyridylmethyl, 3-indolemethyl,
2-carboxyethyl, sec-butyl, and particularly
preferably, 2-carboxyethyl. Preferred examples of Q9
used include hydrogen atom, methyl,
ethyl,hydroxymethyl, 1-hydroxy ethyl, carbamoylmethyl,
2-carbamoylethyl, ureidomethyl, acetamidomethyl,
diethyl, methylcarbamoylmethyl,
dimethylcarbamoylmethyl, etc., particularly
preferably, carbamoylmethyl, ureidomethyl, etc.
Preferred examples of Q10 used include
4-hydroxybenzyl, 3-indolemethyl, methyl,
1-hydroxyethyl, 3-guanidinopropyl, etc., particularly
preferably, 3-indolemethyl, etc. Preferred examples of
Q11 used include carbamoylmethyl, etc. Preferred
examples of Q12 used include methyl, carbamoylmethyl,
etc., particularly preferably, carbamoylmethyl, etc.
Each of Y1 through Y3 represents a group shown by
formula: -CON(J 13)-, -CSN(J13)-, -C(J14)N(J13)- or
-N(J13)CO- (wherein each of J13 and J14 represents
hydrogen atom or a C1-3 alkyl group). As the C1-3
alkyl group shown by J13 and J14, methyl, ethyl,
propyl or isopropyl is used. J13 is preferably
hydrogen atom. J14 is preferably hydrogen atom. Y1 is
preferably a group shown by formula: -CONH- or
-CH2NH-, etc. Y2 is preferably a group shown by
formula: -CONH- or -CH NH-, etc., particularly
preferably a group shown by formula: -COCN-. Y3 is
preferably a group shown by formula: -CONH-, etc. J3
and Q3, J4 and Q4, J5 and Q5, J6 and Q6, J7 and Q7, J8
and Q8, J9 and Q9, J10 and Q10, J11 and Q11, and J12
and Q12 may be combined together to form a ring. In
this case, C(J3)(Q3) C(J4)(Q4), C(J5)(Q5), C(J6)(Q6),
C(J7)(Q7), C(J8)(Q8), C(J9)(Q9), C(J10XQ10),
C(J11XQ11) or C(J12XQ12) may form, for example,
cyclopentane, cyclohexane, piperidine, etc. Z1 and R1,
J2 and Q3, Y1 and Q4, Y2 and Q5, Y3 and Q6, J2 and Q7,
Y2 and Q8, Y3 and Q9, J2 and Q10, Y3 and Qp ,and J2
and Q12 (preferably, J2 and Q3, Y1 and Q4, Y2 and Q5,
Y3 and Q6, J2 and Q7, Y2 and Q8, Y3 and Q9, J2 and
Q10, Y3 and Q11, and J2 and Q12) may be combined
together to form a ring. Also, the ring formed may be
substituted or form a fused ring. When Z1 and R1, J2
and Q3, J2 and Q7, J2 and Q10, or J2 and Q12 forms a
ring, the ring is shown by Z^N-CH-R 1, J2-C(J3)(Q3),
J2-C(J7)(Q7), J2-C(J10)(Q 10) or J2-C(J12)(Q 12)
including, e.g., azetidine, pyrrolidine, piperidine or
thiazolidine. Also, the ring formedmay be substituted
or may form a fused ring. As Z1 -N-CH-R 1, azetidine,
pyrrolidine, 4-hydroxypyrrolidine, piperidine, etc.
are preferably used. When Y1 and Q4, Y2 and Q5, Y3 and
Q6, Y2 and Q8, Y3 and Q9,or Y3 and Q11 forms a ring,
the ring is shown by Y1C(J4XQ4), Y2C(J5)(Q5),
Y3C(J6)(Q6), Y2C(J8)(Q8), 



Y3C(J9XQ9) or Y3C(J11XQ11) including, e.g.,
pyrrolidine-2-carbonyl, piperidine-2-carbonyl or
thiazolidine-4-carbonyl. Also, the ring formed may be
substituted or may form a fused ring. When Y2 and Q
are combined together to form a ring, it is preferred
to form pyrrolidine-2-carbonyl by Y2C(J8)(Q8) . Z10
represents hydrogen atom, O or S; O and S are
preferred among others, and O is particularly
preferred. Preferred examples of the group represented
by formula:
J1-J2-C(J3)(Q3)Y1C(J4)(Q4)Y2C(J5)(Q5)Y3C(J6)(Q6)C(=Z
10)- include: Tyr Asn Trp Asn-, Tyr Asn Trp D-Asn-,
Tyr Asn D-Trp Asn-, Tyr D-Asn Trp Asn-, D-Tyr Asn Trp
Asn-, Tyr Lys Trp Asn-, Tyr Asp Trp Asn-, Tyr Tyr Trp
Asn-, Tyr Leu Trp Asn-, Tyr Asn Ala Asn-, Tyr Asn Leu
Asn-, Tyr Asn Ser Asn-, Tyr Asn Asp Asn-, Tyr Asn Lys
Asn-, Ala Asn Trp Asn-, Leu Asn Trp Asn-, Ser Asn Trp
Asn-, Asp Asn Trp Asn-, Lys Asn Trp Asn-, Tyr Asn
Trp(For) Asn-,D-Tyr Asn D-Trp Asn-, D-Tyr Asn Ala
Asn-, D-Tyr Asn Ser Asn-, D-Tyr Asn Cha Asn-, D-Tyr
Asn Thr Asn-, D-Tyr Asn He Asn-, D-Tyr GIn Trp Asn-,
D-Tyr Thr Trp Asn-, D-Tyr Asn VaI Asn-, D-Tyr D-Asn
Trp Asn-, D-Tyr D-Asn D-Trp Asn-, D-Tyr Asn Phe Asn-,
D-Tyr Asn NaI(I) Asn-, D-Tyr Asn Nal(2) Asn-, D-Tyr
Asn Phe(2Cl) Asn-, D-Tyr Asn Phe(3 Cl) Asn-, D-Tyr Asn
Phe(4Cl) Asn-, D-Tyr Asn Phe(4M  2) Asn-, D-Tyr Asn
Pya(3) Asn-, D-Tyr D-Asn Phe Asn-, D-Tyr D-Asn Cha
Asn-, D-Tyr D-Asn Thr Asn-, D-Tyr Asn Pya(2) Asn-,
D-Tyr Asn Pya(4) Asn-, D-Tyr D-Ser Trp Asn-, D-Tyr
D-His Trp Asn-, D-Pya(3) D-Asn Cha Asn-, D-Pya(3)
D-Tyr Cha Asn-, TyrY(CH2NH)Asn Trp Asn-, D-Tyr
AsnY(CH2NH)Trp Asn-, TyrY(CH2NH)Asn D-Trp Asn-, D-Tyr
Asn Ala(2-Qui) Asn-, D-Tyr Asn D-Pya(4) Asn-, D-Tyr
D-Asn Pya(4) Asn-, TyrD-Asn Cha Asn-,Dap D-Tyr Asn Trp
Asn- Arg D-Tyr D-Pya(4) Asn- Arg Arg D-Tyr D-Pya(4)
Asn- Arg Acp D-Tyr D-Pya(4) Asn- D-Arg Acp D-Tyr D-Trp
Asn- D-Arg D-Arg Acp D-Tyr D-Trp Asn- Ac D-Arg Acp
D-Tyr D-Trp Asn- D-Dap Acp D-Tyr D-Trp Asn- D-NIe Acp
D-Tyr D-Trp Asn- D-Arg b-Ala D-Tyr D-Trp Asn- D-Arg
g-Abu D-Tyr D-Trp Asn- D-Arg D-Arg g-Abu D-Tyr D-Trp
Asn- D-Arg D-Arg D-Arg g-Abu D-Tyr D-Trp Asn- GIy
D-Tyr D-Trp Asn- Ac GIy D-Tyr D-Trp Asn- D-Tyr D-Tyr
D-Trp Asn- Ac D-Tyr D-Tyr D-Trp AsnpGlu D-Tyr D-Trp
Asn- Tyr D-Tyr D-Trp Asn- Ac Tyr D-Tyr D-Trp Asnand
the like. Preferred examples of the group represented
by formula: f-f-C(f)(Q 7)Y2C(f)(Qs)Y3C(f)(Q9)C(=Z10)-
Include: Fmoc Asn Trp Asn-, D-Asn Trp Asn-, D-Tyr Trp
Asn-, D-Tyr D-Trp Asn-, D-Tyr Ser Asn-, D-Tyr Thr
Asn-, D-Tyr Ue Asn-, D-Tyr Phe Asn-, D-Tyr Nal(2)
Asn-, D-Pya(3) PheAsn-,D-Pya(3) Trp Asn-,
D-TyrD-Pya(4) Asn-, D-Asn Cha Asn- D-TyrD-Pya(4) Ala-
D-Tyr D-Pya(4) Thr- D-TyrPya(4) Ala- D-Tyr D-Trp AIa-
D-Tyr D-Trp Abu- D-Tyr D-Phe Ala-6-Aminocaproyl- D-Tyr
D-Pya(4) Asn- Ac D-Tyr D-Pya(4) Asn- Benzoyl D-Tyr
D-Trp Asn- Cyclopropanecarbonyl D-Tyr D-Trp Asn-
Butyryl D-Tyr D-Trp Asn- Me D-Tyr D-Trp Asn- Ac D-Tyr
D-Trp Gin- Ac D-Tyr D-Trp Ser- Ac D-Tyr D-Trp Thr- Ac
D-Tyr D-Trp AIb- Ac D-Tyr D-Trp Dap(Ac)- Ac D-Tyr
D-Trp Dap(For)- Ac D-Tyr Trp Asn- Ac D-NMeTyr D-Trp
Asn- For D-Tyr D-Trp Asn- Propionyl D-Tyr D-Trp Asn-
Amidino D-Tyr D-Trp Asn- 



Ac D-AIa D-Trp Asn- Ac D-Leu D-Trp Asn- Ac D-Phe D-Trp
Asn- Ac D-NaI(I) D-Trp Asn- Ac D-Nal(2) D-Trp Asn- Ac
D-Lys D-Trp Asn- Ac D-GIu D-Trp Asn- Ac D-Tyr D-AIa
Asn- Ac D-Tyr D-Leu AsnAc D-Tyr D-Phe Asn- Ac D-Tyr
D-ThrAsn- Ac D-Tyr D-Lys Asn- Ac D-Tyr D-GIu Asn- Ac
D-Tyr D-Trp Asp- Ac D-Tyr D-Trp D-Asn- Ac D-Tyr D-Trp
NMeAsn- Ac D-Tyr Pro Asn- Ac D-Tyr D-Pya(2) Asn- Ac
D-Tyr D-Pya(3) Asn- Ac D-Tyr D-Pro Asn- Ac D-Tyr Tic
Asn- Ac Tyr Trp Asn- Ac D-Tyr NMMeTrp Asn- Glycoloyl
D-Tyr D-Trp Asn- Ac D-Tyr D-Trp GIy- Ac D-Tyr D-Trp
Dap- Ac D-Tyr D-Trp ASp(NHMe)- Ac D-Tyr D-Trp
ASp(NMe2)- Ac-D-Tyr-D-Trp-Asp(NHPen)-
Ac-D-Tyr-D-Trp-ASp(NHcPr)- Ac-D-Tyr-D-Trp-ASp(NHBzI)-
Ac-D-Tyr-D-Trp-Alb- Ac-D-Tyr-D-Pya(4)-Alb-
Ac-D-Tyr-Aze(2)-Asn- Ac-D-Tyr-Pic(2)-Asn-
Ac-D-Tyr-Hyp-Asn- Ac-D-Tyr-Thz-Asn- Ac-D-Tyr-Gly-Asn-
Ac-D-Tyr-Aib-Asn- Ac-D-Tyr-D-NMeAla-Asn-
Ac-D-Tyr-D-Gln-Asn- Ac-D-Tyr-D-His-Asn-
Ac-D-Tyr-D-Trp-Dab- Ac-D-Tyr-Ala-AsnAc-D-Tyr-Leu-Asn-
Ac-D-Tyr-Ser-Asn- Ac-D-Tyr-Lys-Asn- Ac-D-Tyr-Glu-Asn-
Ac-D-Tyr-Pzc(2)~Asn- Ac-D-Tyr-Orn-Asn-
Ac-D-Tyr-Thr-Asn- Ac-D-Tyr-His(3Me)-Asn-
Ac-D-Tyr-Tyr(PO3H2)-Asn- Glycoloyl-D-Tyr-Hyp-Asn-
Ac-D-Tyr-Pro(4NH2)-Asn- Ac-D-Tyr-Hyp(Bzl)-Asn-
Ac-D-Tyr-D-NMePhe-Asn- Ac-D-Tyr-Hyp-Alb-
Ac-D-Tyr-Hyp-His- Ac-D-Tyr-Hyp-Gln-
Ac-D-Tyr-Hyp-D-Asn- Ac-D-Tyr-Hyp-Cit-
Ac-D-Tyr-Glu-Alb- Ac-D-Tyr-Aad-Asn-
Ac-D-Tyr-Pro(4F)-Asnand the like; the following groups
are particularly preferred. Ac D-Tyr Hyp Asn- Ac D-Tyr
GIu Asn- Ac-D-Tyr-Hyp-Alb- Ac-D-Tyr-Glu-Alb-
Ac-D-Tyr-Pro(4F)-Asn- Preferred examples of the group
represented by formula:
J1-J2-C(J10)(Q10)Y3C(J11)(Q11)C(=Z10)- include: Fmoc
Trp Asn-, Boc Tyr Asn-, TyrAsn-, D-Trp Asn-,Ac Trp
Asn-, Amidino Trp Asn-, Ac Ala Asn-, Ac Arg Asn-, Ac
Thr Asn- D-TyrD-Pya(4)- 3-(4-Hydroxyphenyl)propionyl
D-Trp Asn- D-Trp Asn- Ac D-Trp Asn- Hexanoyl D-Trp
Asn- Cyclohexanecarbonyl D-Trp Asn- Benzoyl D-Trp Asn-
3-Pyridinepropionyl D-Trp Asn- Adipoyl D-Trp Asn-
6-Aminocaproyl D-Trp Asn- Amidino D-Trp Asn- Glycoloyl
D-Trp Asnand the like. Preferred examples of the group
represented by formula: J1-J2-C(J12)(Q12)C(=Z10)-
include: Fmoc Asn-, 3-(Indol-3-yl)propionyl Asn-,
3-Indolecarbonyl Asn-, 3-Indoleacetyl Asn-,
4-(Indol-3-yl)butyryl Asn-, Diphenylacetyl Asn-,
Hexanoyl Asn-, Cyclohexanecabonyl Asn-,
2-(Indol-3-yl)ethylcabamoyl Asn-,
3-(3-Pyridyl)propionyl Asn-, 4-Imidzoleacetyl Asn-,
Piperidinecarbonyl Asn-, 1-Piperidineacetyl
Asn-,1-Methyl-l-piperidinioacetyl Asn-,
1-Pyridinioacetyl Asn-, D-Glucronyl Asn-
3-Phenylpropionyl Asn- 3-Phenylpropionyl AIa- Benzoyl
Asn- Ac Asn- Cyclopropanecarbonyl Asn- 2-Naphthoyl
Asnand the like. Preferred examples of the group
represented by formula: J1 include: hydrogen atom
GuAmb- 3-(3-Indolyl)propionyl- 



3-(3-Pyridyl)propionyl- Benzoyl- Indole-3 -carbonyl-
Indole-3-acetyl- Ac- Hexanoyl- ZTos-
3-Phenylpropionyl- 2-(Indol-3-yl)ethylcarbamoyl-
Benzyl- Phenethyl- 2-Pyridinecarbonyl-
4-Pyridinecarbonyl- Propionyl- Isobutyryl-
Cyclohexanecarbonyl- Phenylacetyl- 2-Methylnicotinoyl-
5-Methylnicotinoyl6-Methylnicotinoyl-
Pyrazinecarbonyl- Cyclopropanecarbonyl-
Trifluoroacetyl- (R)-3-hydroxy-2-methylpropionyl
2-Hydroxyisobutyryl- 3-Furancarbony1-
Pyrrole-2-carbonyl- 4-Imidazolecarbonyl-
6-Hydroxynicotinoyl- 6-Chloronicotinoyl-
6-(Trifluoromethyl)nicotinoyl- Dimethylcarbamoyl-
1-Azetidinecarbonyl- 2-Azetidinecarbonyl-
4-Aminobenzoyl- 4-Aminomethylbenzoyl-
Pyrrole-3-carbonyl- Pyrimidine-4-carbonyl-
Pyrimidine-2-carbonyl- Pyridazine-4-carbonyl-
4-[Bis-(2-Pyridylmethyl)aminomethyl]benzoyland the
like. In the present invention, preferred P is
Ac-D-Tyr-Hyp-Asn, Ac-D-Tyr-Glu-Asn
orAc-D-Tyr-Hyp-Alb-. The metastin derivatives of the
present invention or salts thereof are preferably
compounds represented by formula I described above, or
salts thereof, wherein: Z1, Z5 and Z7 each represents
hydrogen atom; Z2, Z4, Z6 and Z8 each represents O; R1
represents (2) a C1-8 alkyl group optionally
substituted with an optionally substituted hydroxyl
group; R2 represents a linear C1-10 alkyl group or a
C1-10 alkyl group consisting of a cyclic alkyl group
and a linear alkyl group; R3 represents (1) a C1-8
alkyl group having an optionally substituted
basicgroup and optionally having an additional
substituent; R4 represents (4) a C1-4 alkyl group,
which may optionally be substituted with an optionally
substituted 5- to 14-membered aromatic fused
heterocyclic group consisting of 3 to 11 carbon atoms
and hetero atoms selected from the group consisting of
nitrogen, oxygen and sulfur atoms; Q1 represents a
C1-4 alkyl group, which may optionally be substituted
with a substituent selected from the group consisting
of (1) an optionally substituted C6-12 aromatic
hydrocarbon group, (2) an optionally substituted 5- to
14-membered aromatic heterocyclic group consisting of
1 to 7 carbon atoms and hetero atoms selected from the
group consisting of nitrogen, oxygen and sulfur atoms,
and (5) an optionally substituted non-aromatic cyclic
hydrocarbon group having carbon atoms not greater than
7; A represents (1) a nitrogen atom substituted with
hydrogen atom, (2) a carbon atom substituted with
hydrogen atom; A' represents (1) a carbon atom
substituted with hydrogen atom or O; Q2 represents (1)
an optionally substituted CH2 or CH=CH2 with one or
two C1-4 alkyl groups which may optionally be
substituted with a substituent selected from the group
consisting of carbamoyl group, hydroxyl group, a C1-3
alkoxy group and an amino group; Y represents (1) a
group represented by formula: -CONH-, -CSNH-, -NHCO-,
-CH2O-, -CH2S-, -COCH2-, -CH=CH- or -CH2CH2-, which
may optionally be substituted with a substituent
selected from the group consisting of a C1- alkyl
group, hydroxyl group or a halogen atom. More
preferably, the metastin derivatives of the present
invention or salts thereof are compounds represented
by the formula below, or salts thereof:
XX0-XX2-XX3-XX4-XX5-T-XX9-XX10-NH2 wherein: XXO
represents formyl, 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 or
6-aminocaproyl; XX2 represents Tyr, D-Tyr, D-AIa,
D-Leu, D-Phe, D-Lys, D-Trp or a chemicalbond; 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(PO3H2), Pro(4NH
2), Hyp(Bzl), Trp, Pro, 4-pyridylalanine, Tic, D-Trp,
D-AIa, D-Leu, D-Phe, D-Lys, D-GIu, D-2-pyridylalanine,
D-3-pyridylalanine, D-4-pyridylalanine, Aad, Pro(4F)
or a chemical bond; XX4 represents Asn,
2-amino-3-ureidopropionic acid, N
-formyldiaminopropionic acid, N
-acetyldiaminopropionic acid, Nw-pentylasparagine,
Nw-cyclopropylasparagine, Nw-benzylasparagine,
2,4-diaminobutanoic acid, His, GIn, Cit or D-Asn; XX5
represents Ser, Thr, VaI , NMeSer, GIy, Ala, Hyp,
D-AIa, Dap or D-Thr (more preferably, Ser, Thr, VaI ,
NMeSer, GIy, Ala, Hyp, D-AIa or D-Thr); T represents a
group represented by formula II: (II) wherein: Z4
represents hydrogen atom, O or S; R2 represents (1)
hydrogen atom, (2) a cyclic or linear C1-10 alkyl
group, (3) a C1-10 alkyl group consisting of a cyclic
alkyl group and a linear alkyl group, or (4) a C1-
alkyl group optionally substituted with a substituent
selected from the group consisting of an optionally
substituted carbamoyl group, an optionally substituted
hydroxyl group and an optionally substituted aromatic
cyclic group; Q1 represents a C1-4 alkyl group, which
may optionally be substituted with a substituent
selected from the group consisting of (1) an
optionally substituted C6-12 aromatic hydrocarbon
group, (2) an optionally substituted 5- to 14-membered
aromatic heterocyclic group consisting of 1 to 7
carbon atoms and hetero atoms selected from the group
consisting of nitrogen, oxygen and sulfur atoms, (3)
an optionally substituted C 14 aromatic fused-ring
group, (4) an optionally substituted 5- to 14-membered
aromatic fused heterocyclic group consisting of 3 to
11 carbon atoms and hetero atoms selected from the
group consisting of nitrogen, oxygen and sulfur atoms,
(5) anoptionally substituted non-aromatic cyclic
hydrocarbon group having carbon atoms not greater than
7, and (6) an optionally substituted non-aromatic
heterocyclic group having carbon atoms not greater
than 7; A represents: (1) a nitrogen atom substituted
with hydrogen atom or a C1-3 alkyl group; (2) a carbon
atom substituted with hydrogen atom or a C1-3 alkyl
group; (3) O; or (4) S; A' represents: (1) a carbon
atom, which may optionally be substituted with
hydrogen atom, O, S, a 



halogen atom, an optionally halogenated C1-3 alkyl
group, carbamoyl group or hydroxyl group; (2) a
nitrogen atom, which may optionally be substituted
with hydrogen atom or an optionally halogenated C1-3
alkyl group; (3) O; or (4) S; Q2 represents: (1) CH2
or CH=CH2, which may optionally be substituted with a
C0-4 alkyl group optionally substituted with a
substituent selected from the group consisting of
carbamoyl group, hydroxyl group, a C1-3 alkoxy group
and an amino group; (2) NH, which may optionally be
substituted with an optionally substituted Ci-4 alkyl
group with a substituent selected from the group
consisting of carbamoyl group and hydroxyl group; or,
(3) O; Y represents: (1) a group represented by
formula: -CONH-, -CSNH-, -CH2NH-, -NHCO-, -CH2O-,
-COCH2-, -CH2S-, -CSCH2-, -CH2SO-, -CH2SO2-, -COO-,
-CSO-, -CH2CH2- or -CH=CH-, which may optionally be
substituted with a substituent selected from the group
consisting of a C1- alkyl group, hydroxyl group and a
halogen atom; (2) an optionally substituted C6-7
aromatic hydrocarbon group; (3) an optionally
substituted 4- to 7-membered aromatic heterocyclic
group consisting of 1 to 5 carbon atoms and hetero
atoms selected from the group consisting of nitrogen,
oxygen and sulfur atoms; (4) an optionally substituted
non-aromatic cyclic hydrocarbon group having carbon
atoms not greater than 5; or(5) an optionally
substituted non-aromatic heterocyclic group having
carbon atoms not greater than 5 and when Y is (2),
(3), (4) or (5), Q2 may be a chemical bond; the bonds
between Y-Q2, Q2-A1and A'-A each independently
represents a single or double bond; XX9 represents
Arg, Orn, Arg(Me) or Arg(asyInMe ) ; and, XXlO
represents Phe, Trp, 2-naphthylalanine,
2-thienylalanine, tyrosine or 4-fluorophenylalanine;
provided that Ac-D-Tyr-D-Trp-Asn-Thr-Phe
Y(CH2NH)Gly-Leu-Arg(Me)-Trp-NH 2,
Ac-D-Tyr-D-Trp-Asn-Thr-Phe-Gly-Leu-Arg(Me)-Trp-lSIH2,
Ac-D-Tyr-D-Trp-Asn-Thr-D-Phe-Gly-Leu-Arg(Me)-Trp-]SIH2
, and,
Ac-D-Tyr-D-Trp-Asn-Thr-Phe-Gly-Aib-Arg(Me)-Trp-NH 2
are excluded from these compounds. More preferably,
the metastin derivatives of the present invention or
salts thereof are compounds represented by the
following formula, or salts thereof:
XX0-XX2-XX3-XX4-XX5-T-XX9-XX10-NH 2 wherein: XXO
represents formyl, Ci- 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), Pro(4F) orHyp(Bzl); XX4 represents Asn or
2-amino-3-ureidopropinonic acid; XX5 represents Ser or
Thr; T represents the group represented by formula II
described above; Z4 represents O; R2 represents a
linear C1-10 alkyl group or a C1-10 alkyl group
consisting of a cyclic alkyl group and a linear alkyl
group; Q1 represents a C1-4 alkyl group, which may
optionally be substituted with a substituent selected
from the group consisting of (1) an optionally
substituted C -12 aromatic hydrocarbon group, (2) an
optionally substituted 5- to 14-membered aromatic
heterocyclic group consisting of 1 to 7 carbon atoms
and hetero atoms selected from the group consisting of
nitrogen, oxygen and sulfur atoms, and (5) an
optionally substituted non-aromatic cyclic hydrocarbon
group having carbon atoms not greaterthan 7; A
represents (1) a nitrogen atom substituted with
hydrogen atom, (2) a carbon atom substituted with
hydrogen atom; A' represents (1) a carbon atom
substituted with hydrogen atom or O, Q2 represents (1)
an optionally substituted CH2 or CH=CH2 with one or
two C0-4 alkyl groups which may optionally be
substituted with a substituent selected from the group
consisting of carbamoyl group, hydroxyl group, a C1-3
alkoxy group and an amino group; Y represents (1) a
group represented by formula: -CONH-, -CH2O-, -CH2S-,
-COCH2-, -CH2CH2-,CSNH-, -NHCO- or -CH=CH-, which may
optionally be substituted with a substituent selected
from the group consisting of a C1- alkyl group,
hydroxyl group and a halogen atom; XX9 represents Arg
or Arg(Me); and, XXlO represents Phe or Trp. The
metastin derivatives of the present invention or salts
thereof, which are particularly preferred, are
compounds represented by the following formula, or
salts thereof: XX0-XX2-XX3-XX4-XX5-T-XX9-XX10-NH 2
wherein: XXO represents C1-12 alkanoyl; XX2 represents
D-Tyr; XX3 represents Hyp, Pro(4F) or GIu; XX4
represents Asn, 2-amino-3-ureidopropionic acid; XX5
represents Thr; T represents the group represented by
formula II described above; Z4 represents O; R2
represents a linear C1-10 alkyl group or a C1-10 alkyl
group consisting of a cyclic alkyl group and a linear
alkyl group; Q1 represents a C1-4 alkyl group, which
may optionally be substituted with a substituent
selected from the group consisting of (1) an
optionally substituted C -12 aromatic hydrocarbon
group, (2) an optionally substituted 5- to 14-membered
aromatic heterocyclic group consisting of 1 to 7
carbon atoms and hetero atoms selected fromthe group
consisting of nitrogen, oxygen and sulfur atoms, and,
(5) an optionally substituted non-aromatic cyclic
hydrocarbon group having carbon atoms not greater than
7; A represents (1) a nitrogen atom substituted with
hydrogen atom, (2) a carbon atom substituted with
hydrogen atom; A1represents (1) a carbon atom
substituted with hydrogen atom or O; Q2 represents (1)
an optionally substituted CH or CH=CH2 with one or two
C1-4 alkyl groups which may optionally be substituted
with a substituent selected from the group consisting
of carbamoyl group, hydroxyl group, a C1-3 alkoxy
group and an amino group; Y represents (1) a group
represented by formula: -CONH-, -CSNH-, -NHCO-,
-CH2O-, -CH2S-, -COCH2-, -CH=CH- or -CH2CH2-, which
may optionally be substituted with a C1- alkyl group,
hydroxyl group or a halogen atom; XX9 represents Arg
or Arg(Me); and, XXlO represents Trp. 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
(MetastinlO), i.e., MSlO. In EXAMPLES later described,
the N-terminal Tyr and the C-terminal Phe in MSlO are
counted as 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, Compound No. 796 (EXAMPLE 1):
des(l)-Ac-[D-Tyr2,Hyp3 Thr5,Arg(Me)9,Trpl0]MS10 means
a peptide wherein the N-terminal Tyr (1-position) is
deleted, Asn at the 2-position is replaced by D-Tyr,
Trp at the 3-position is replaced by Hyp, Ser at the
5-position is replaced by Thr, Arg at the 9 -position
is replaced by Arg(Me), the C-terminal (10-position)
is replaced by Trp, and the amino group on the D-Tyr
at the 2-position is modified to Ac. The chemical
bonds "-" between XXO, XX2, XX3, XX4, XX5, T XX9, XXlO
and NH2 in the formula
"XX0-XX2-XX3-XX4-XX5-T-XX9-XX10-NH 2" have the
following significance, respectively. The chemical
bond "-" in the formula "XXO-XXl " means the bond
between thegroup represented by XXO and the amino
group (a-amino group) contained in XX2. More
specifically, "XXO-XXl " indicates that the hydrogen
atom in the amino group (NH ) contained in XX2 is
substituted with a group represented by XXO. 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 via
an amide bond. Also, the chemical bonds "-" in the
formulae 



"XX3-XX4," "XX4-XX5" and "XX9-XX10" have the same
significance as described above. The chemical bond "-"
in the formula "XX5-T" represents the bond between the
carboxyl group (a-carboxyl group) in XX5 and a group
represented by the group represented by T. More
specifically, -OH in the carboxyl group (-COOH)
contained in XX5 is substituted with the group
represented by T. The chemical bond "-" in the formula
"T-XX9" represents the bond between the group
represented by T and the amino group (a-amino group)
in XX9. More specifically, hydrogen atom in the amino
group (NH2) contained in XX9 is substituted with the
group represented by T. The chemical bond "-" in the
formula "XXlO-NH2" represents the bond between the
carboxyl group (a-carboxyl group) contained in XXlO
and -NH2. More specifically, -OH in the carboxyl group
(-COOH) contained in XXlO is substituted with -NH2.
Where XX2 or/and XX3 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 1 later described, and so on.
In the metastin derivatives of the present invention,
all compounds that the groups described above are
optionally combined are preferably used. Among others,
the following compounds are preferred. MSlO:
Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NH 2 1 2 3 4 5
6 7 8 9 10 (Compound No. 796) des(l)-Ac-[D-T y
r2,Hyp3,Thr5,Arg(Me)9,Trpl0]MS10 Ac-D-Tyr-Hy
r-Asn-Thr-Phe-Gly-Leu- Arg(Me)-Tr r-NH2,(Compound No.
803)
des(l)-Ac-[D-Tyr2,Hyp3,Thr5,Ala7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Phe-Ala-Leu-Arg(Me)-Trp-]SfH2
(Compound No. 804) des(l)-Ac-[D-Tyr2,Hyp3 ,Thr5,
Ser7,Arg(Me)9,Trp10]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Phe-Ser-Leu-Arg(Me)-Trp-NH 2
(Compound No. 811)
des(l)-Ac-[D-Tyr2,Hyp3,Thr5,Aib7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Phe-Aib-Leu-Arg(Me)-Trp-NH 2
(Compound No. 818) des(l)-Ac-[D-Tyr2,Hyp3
Thr5,Abu7,Arg(Me)9 Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Phe-Abu-Leu-Arg(Me)-Trp-NH 2
(Compound No. 822) des(l)-Ac-[D-Tyr2,H y
p3,Thr5,Cha6,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Cha-Gly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 823) des(l)-Ac-[D-Tyr2,Hyp3,Thr5
;Cha6,Ala7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Cha-Ala-Leu-Arg(Me)-Trp-NH 2
(Compound No. 827)
des(l)-Ac-[D-Tyr2,Hyp3,Thr5,Dap7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Phe-Dap-Leu-Arg(Me)-Trp-NH 2
(Compound No. 828)
des(l)-Ac-[D-Tyr2,Hyp3,Thr5,Ser(Me)7,Arg(Me)9,Trpl0]MS
10 Ac-D-Tyr-Hyp-Asn-Thr-Phe-Ser(Me)-Leu-Arg(Me)-Trp-NH
2 (Compound No. 834) des(l)-Ac-[D-Tyr2,Hyp3,Thr5,Phe6
Y(CH2O)Gly7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-PheY(CH2O)Gly-Leu-Arg(Me)-Trp-NH2
(Compound No. 839) des(l)-Ac-[D-Tyr2,H y
p3,Thr5,Pya(2)6,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Pya(2)-Gly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 847) des(l)-Ac-[D-Tyr2,Hyp3
,Thr5,Val7,Arg(Me)9,Trp 10]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Phe-Val-Leu-Arg(Me)-Trp-NH 2
(Compound No. 848) des(l)-Ac-[D-Tyr2
Hyp3,Thr5,Pya(3)6,Arg(Me)9,Trpl0]MS10Ac-D-Tyr-Hyp-Asn-
Thr-Pya(3)-Gly-Leu-Arg(Me)-Trp-NH2 (Compound No. 849)
des(l)-Ac-[D-Tyr2,Hyp3,Thr5,Pya(4)6,Arg(Me)9,Trpl0]MS1
0 Ac-D-Tyr-Hyp-Asn-Thr-Pya(4)-Gly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 850) des(l)-Ac-[D-Tyr2,H y
p3,Thr5,Phe6Y(CH2CH2)Gly7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-PheY(CH2CH2)Gly-Leu-Arg(Me)-Trp-N
H2 (Compound No. 851) des(l)-Ac-[D-Tyr2,Hyp3,Thr5,Phe6
Y(COCH2)Gly7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-PheY(COCH2)Gly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 852)
des(l)-Ac-[D-Tyr2,Glu3,Thr5,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Glu-Asn-Thr-Phe-Gly-Leu-Arg(Me)-Trp-NH2
(Compound No. 853)
des(l)-Ac-[D-Tyr2,Glu3,Thr5,Cha6,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Glu-Asn-Thr-Cha-Gly-Leu-Arg(Me)-Trp-NH2
(Compound No. 854) des(l)-Ac-[D-Tyr2,Hyp3,Thr5,Gly7
Y(CH2NH)Leu8,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Phe-GlyY(CH2NH)Leu-Arg(Me)-Trp-NH
2 (Compound No. 855)
des(l)-Ac-[D-Tyr2,Hyp3,Thr5,Ala(cPr)6,Arg(Me)9,Trpl0]M
S10
Ac-D-Tyr-Hyp-Asn-Thr-Ala(cPr)-Gly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 857) des(l)-Ac-[D-Tyr2,Hyp3,Thr5,Phe6
Y((S)CHOH-CH2)Gly7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-PheY((S)CHOH-CH2)Gly-Leu-Arg(Me)-
Trp-NH 2 (Compound No. 858) des(l)-Ac-[D-Tyr2,H y
p3,Thr5,Phe6Y((S)CHOH-(E)CH=)Gly7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-PheY((S)CHOH-(E)CH=)Gly-Leu-Arg(M
e)-Trp-NH2 (Compound No. 859) des(l)-Ac-[D-Tyr2,Hy P
3,Thr5,Phe6Y((E)CH=CH)Gly7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-PheY((E)CH=CH)Gly-Leu-Arg(Me)-Trp
-NH2 (Compound No. 866) des(l)-Ac-[D-Tyr2,Hyp3,Thr5
Phe6Y((R)CHOH-(E)CH=)Gly7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-PheY((R)CHOH-(E)CH=)Gly-Leu-Arg(M
e)-Trp-NH2 (Compound No.
867)des(l)-Ac-[D-Tyr2,Hyp3,Thr5,Phe6
Y((R)CHOH-CH2)Gly7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-PheY((R)CHOH-CH2)Gly-Leu-Arg(Me)-
Trp-NH 2 (Compound No. 869)
des(l)-Ac-[D-Tyr2,Hyp3,Thr5,
aMePhe6,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-aMePhe-Gly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 871) des(l)-Ac-[D-Tyr2
Hyp3,Thr5,Phe(2Me)6,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Phe(2Me)-Gly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 873) des(l)-Ac-[D-Tyr2
Hyp3,Thr5,Phe(3Me)6,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Phe(3Me)-Gly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 875)
des(l)-Ac-[D-Tyr2,Hyp3,Thr5,Phe(4Me)6,Arg(Me)9,Trpl0]M
S10
Ac-D-Tyr-Hyp-Asn-Thr-Phe(4Me)-Gly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 885) des(l)-Ac-[D-Tyr2,Hyp3,
Alb4,Thr5,Arg(Me)9,Trp 10]MS 10
Ac-D-Tyr-Hyr-Alb-Thr-Phe-Gly-Leu-Arg(Me)-Trp-NH 2
(Compound No. 892) des(l)-Ac-[D-Tyr2,Hyp3,Thr5,Gly7
Y((E)CH=CH)Leu8,Arg(Me)9,Trp 10]MS 10
Ac-D-Tyr-Hyp-Asn-Thr-Phe-GlyY((E)CH=CH)Leu-Arg(Me)-Trp
-NH 2 (Compound No. 893) des(l)-Ac-[D-T y
r2,Hyp3,Thr5,Gly7Y(CH2CH2)Leu8,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Phe-GlyY(CH2CH2)Leu-Arg(Me)-Trp-N
H2 (Compound No. 894) des(l)-Ac-[D-Tyr2
Hyp3,Thr5:Cha6,Ala(cPr)8,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Cha-Gly-Ala(cPr)-Arg(Me)-Trp-NH 2
(Compound No. 895)
des(l)-Ac-[D-Tyr2,Glu3,Thr5,Cha6,Ala(cPr)8,Arg(Me)9,Tr
pl0]MS10
Ac-D-Tyr-Glu-Asn-Thr-Cha-Gly-Ala(cPr)-Arg(Me)-Tr r-NH2



(Compound No. 902) des(l)-Ac-[D-Tyr2
Hyp3,Thr5,Cha6,Gly7Y((E)CH-CH)Leu8, Arg(Me)9,Trp 10]MS
10
Ac-D-Tyr-Hyp-Asn-Thr-Cha-GlyY((E)CH=CH)Leu-Arg(Me)-Trp
-NH 2 (Compound No. 903)
des(l)-Ac-[D-Tyr2,Hyp3,Alb4,Thr5,Cha6,Gly7
Y((E)CH=CH)Leu8,Arg(Me)9,Trpl0]M
SlOAc-D-Tyr-Hyp-Alb-Thr-Cha-GlyY((E)CH=CH)Leu-Arg(Me)-
Trp-NH2 (Compound No. 904)
des(l)-Ac-[D-Tyr2,Glu3,Thr5,Cha6,Gly7
Y((E)CH=CH)Leu8,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Glu-Asn-Thr-Cha-GlyY((E)CH=CH)Leu-Arg(Me)-Trp
-NH2 (Compound No. 905)
des(l)-Ac-[D-Tyr2,Glu3,Alb4,Thr5,Cha6,Gly7
Y((E)CH=CH)Leu8,Arg(Me)9,Trpl0]M SlO
Ac-D-Tyr-Glu-Alb-Thr-Cha-GlyY((E)CH=CH)Leu-Arg(Me)-Trp
-NH2 (Compound No. 906) des(l)-A
C-[D-Tyr2,Hyp3,Alb4,Thr5,Gly7Y((E)CH=CH)Leu8,Arg(Me)9,
Trpl0]MS10
Ac-D-Tyr-Hyp-Alb-Thr-Phe-GlyY((E)CH=CH)Leu-Arg(Me)-Trp
-NH2 (Compound No. 907)
des(l)-Ac-[D-Tyr2,Glu3,Thr5,Gly7
Y((E)CH=CH)Leu8,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Glu-Asn-Thr-Phe-GlyY((E)CH=CH)Leu-Arg(Me)-Trp
-NH2 (Compound No. 908)
des(l)-Ac-[D-Tyr2,Glu3,Alb4,Thr5
Gly7Y((E)CH=CH)Leu8,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Glu-Alb-Thr-Phe-GlyY((E)CH=CH)Leu-Arg(Me)-Trp
-NH2 (Compound No. 909) des(l)-Ac-[D-Tyr2,Asp3,Thr5
Cha6,Ala(cPr)8,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Asp-Asn-Thr-Cha-Gly-Ala(cPr)-Arg(Me)-Trp-NH 2
(Compound No. 910) des(l)-Ac-[D-Tyr2
Aad3,Thr5,Cha6,Ala(cPr)8,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Aad-Asn-Thr-Cha-Gly-Ala(cPr)-Arg(Me)-Trp-NH 2
(Compound No. 911) des(l)-Ac-[D-Tyr2,L y
s3,Thr5,Cha6,Ala(cPr)8,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Lys-Asn-Tltr-Cha-Gly-Ala(cPr)-Arg(Me)-Trp-NH2
(Compound No. 912) des(l)-Ac-[D-Tyr2
Aib3,Thr5,Cha6,Ala(cPr)8,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Aib-Asn-Thr-Cha-Gly-Ala(cPr)-Arg(Me)-Trp-NH 2
(Compound No. 913) des(l)-Ac-[D-Tyr2,Hyp3 Gln4,Thr5;
Cha6,Gly7Y((E)CH=CH)Leu8,Arg(Me)9,Trpl0]M SlO
Ac-D-Tyr-Hyp-Gln-Thr-Cha-GlyY((E)CH=CH)Leu-Arg(Me)-Trp
-NH2 (Compound No. 914) des(l)-Ac-[D-Tyr2,Hyp3
;Cit4,Thr5,Cha6,Gly7Y((E)CH=CH)Leu8,Arg(Me)9,Trpl0]MSl
O
Ac-D-Tyr-Hyp-Cit-Thr-Cha-GlyY((E)CH=CH)Leu-Arg(Me)-Trp
-NH 2 (Compound No. 915) des(l)-Ac-[D-Tyr2,Hyp3
;Glu4,Thr5,Cha6,Gly7Y((E)CH=CH)Leu8,Arg(Me)9,Trpl0]M
SlO
Ac-D-Tyr-Hyp-Glu-Thr-Cha-GlyY((E)CH=CH)Leu-Arg(Me)-Trp
-NH 2 (Compound No. 916)
des(l)-Ac-[D-Tyr2,Hyp3,Thr5,Ala(cPr)8,Arg(Me)9,Trpl0]M
S10
Ac-D-Tyr-Hyp-Asn-Thr-Phe-Gly-Ala(cPr)-Arg(Me)-Trp-NH 2
(Compound No. 917)
des(l)-Ac-[D-Tyr2,Hyp3,Thr5,Ser(Me)8,Arg(Me)9,Trpl0]MS
10 Ac-D-Tyr-Hyp-Asn-Thr-Phe-Gly-Ser(Me)-Arg(Me)-Trp-NH
2 (Compound No. 918) des(l)-Ac-[D-Tyr2,Hyp3
Thr5,Nva8,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Phe-Gly-Nva-Arg(Me)-Trp-NH2
(Compound No. 919)
des(l)-Ac-[D-Tyr2,Hyp3,Thr5,Nal(2)6,Arg(Me)9,Trpl0]MS1
0
Ac-D-Tyr-Hyp-Asn-Thr-Nal(2)-Gly-Ala(cPr)-Arg(Me)-Trp-N
H 2 (Compound No. 920)
des(l)-Ac-[D-Tyr2,Hyp3,Thr5,Cha6,Ser(Me)8,Arg(Me)9,Trp
l0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Cha-Gly-Ser(Me)-Arg(Me)-Trp-NH 2
(Compound No. 921) des(l)-Ac-[D-Tyr2,Hyp3,Thr5,Cha6
;Nva8;Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Cha-Gly-Nva-Arg(Me)-Trp-NH 2
(Compound No. 923)
des(l)-Ac-[D-Tyr2,Glu3,Thr5,Cha6,Ser(Me)8,Arg(Me)9,Trp
l0]MS10
Ac-D-Tyr-Glu-Asn-Tlir-Cha-Gly-Ser(Me)-Arg(Me)-Trp-NH2
(Compound No. 924)
des(l)-Ac-[D-Tyr2,Glu3,Thr5,Cha6,Nva8,Arg(Me)9,Trpl0]M
S10 Ac-D-Tyr-Glu-Asn-Thr-Cha-Gly-Nva-Arg(Me)-Trp-NH2
(Compound No. 925) des(l)-Ac-[D-Tyr2,Hy P
3,Thr5,Gly7Y((E)CH=CH)Leu8,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Phe-GlyY((E)CH=CH)Leu-Arg-Trp-NH2
(Compound No. 926) des(l)-Ac-[D-Tyr2,Hyp3,Thr5,Cha6
Gly7Y((E)CH=CH)Leu8
Trpl0]MS10Ac-D-Tyr-Hyp-Asn-Thr-Cha-Gly
Y((E)CH=CH)Leu-Arg-Trp-NH 2 (Compound No. 927)
des(l)-Ac-[D-Tyr2,Hyp3,Alb4,Thr5,Cha6,Gly7
Y((E)CH=CH)Leu8,Trpl0]MS10
Ac-D-Tyr-Hyp-Alb-Thr-Cha-Gly Y((E)CH=CH)Leu-Arg-Trp-NH
2 (Compound No. 929) des(l)-Ac-[D-Tyr2,H y
p3,Thr5,Gly7 Y(CH2S)Leu8,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Phe-Gly
Y(CH2S)Leu-Arg(Me)-Trp-NH2 (Compound No. 931)
des(l)-Ac-[D-Tyr2 Hyp3;Thr5,Cha6,Gly7
Y(CH2S)Leu8,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Cha-Gly Y(CH2S)Leu-Arg(Me)-Trp-NH
2 (Compound No. 932) des(l)-Ac-[D-Tyr2,H y
p3,Thr5,Cha6,Nle8,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Cha-Gly-Nle-Arg(Me)-Trp-NH 2
(Compound No. 933) des(l)-Ac-[D-Tyr2
JHyp3,Thr5,Cha6,Leu(Me)8,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Cha-Gly-Leu(Me)-Arg(Me)-Trp-NH 2
(Compound No. 934)
des(l)-Ac-[D-Tyr2,Hyp3,Thr5,Cha6,8,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Cha-Gly-Cha-Arg(Me)-Trp-NH 2
(Compound No. 940)
des(l)-Ac-[D-Tyr2,Hyp3,Thr5,Cha6,Ala(cPr)8,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Cha-Gly-Ala(cPr)-Arg-Trp-NH 2
(Compound No. 942) des(l)-Ac-[D-Tyr2,Glu3
:Thr5,Cha6,Ala(cPr)8,Trp 1O]MS 10
Ac-D-Tyr-Glu-Asn-Thr-Cha-Gly-Ala(cPr)-Arg-Trp-NH 2
(Compound No. 944) des(l)-Ac-[D-Tyr2,H y p3,Thr5,Phe6
Y(CH2S)Gly7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Phe Y(CH2S)Gly-Leu-Arg(Me)-Trp-NH
2 (Compound No. 945)
des(l)-Ac-[D-Tyr2,Hyp3,Thr5,Ala(cBu)6,Ala(cPr)8,Arg(Me
)9,Trpl0]MS10
Ac-D-TyT-HyP-ASn-ThT-AIa(CBu)-GIy-AIa(CPr)-Arg(Me)-Trp
-NH 2 (Compound No. 946) des(l)-Ac-[D-Ty
t2,Hyp3,Thr5,Cha6,Ala(cBu)8,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Cha-Gly-Ala(cBu)-Arg(Me)-Trp-NH 2
(Compound No. 947)des(l)-Ac-[D-Tyr2
Hyp3,Alb4,Ala5,Cha6,Ala(cPr)8,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Alb-Ala-Cha-Gly-Ala(cPr)-Arg(Me)-Trp-NH 2
(Compound No. 948) des(l)-Ac-[D-Tyr2,Hyp3 ,Alb4, Ser5,
Cha6,Ala(cPr)8, Arg(Me)9,Trp 10]MS 10
Ac-D-Tyr-Hyp-Alb-Ser-Cha-Gly-Ala(cPr)-Arg(Me)-Trp-NH 2
(Compound No. 949)
des(l)-Ac-[D-Tyr2,Hyp3,Alb4,Gly5,Cha6,Ala(cPr)8,Arg(Me
)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Alb-Gly-Cha-Gly-Ala(cPr)-Arg(Me)-Trp-NH 2
(Compound No. 951)
des(l)-Ac-[D-Tyr2,Hyp3,Alb4,Dap5,Cha6,Ala(cPr)8,Arg(Me
)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Alb-Dap-Cha-Gly-Ala(cPr)-Arg(Me)-Trp-NH 2
(Compound No. 952)
des(l)-Ac-[D-Tyr2,Hyp3,Alb4,Thr5,Cha6,Gly7
Y(CH2CH2)Leu8,Trpl0]MS10 Ac-D-Tyr-Hyp-Alb-Thr-Cha-Gly
Y(CH2CH2)Leu-Arg-Trp-NH 2 (Compound No. 953) 



des(l)-Ac-[D-Tyr2,Hyp3,Alb4,Thr5,Cha6,Ala(cPr)8,Arg(Me
)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Alb-Thr-Cha-Gly-Ala(cPr)-Arg(Me)-Trp-NH 2
(Compound No. 956) des(l)-Ac-[D-Tyr2,Hyp3,Thr5,Cha6
Gly7Y(CH2CH2)Leu8,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Cha-Gly Y(CH2CH2)Leu-Arg-Trp-NH 2
(Compound No. 957)
des(l)-Ac-[D-Tyr2,Hyp3,Alb4,Thr5,Cha6,Gly7
Y(CH2CH2)Leu8,Arg(Me)9,Trpl0]MSl 0
Ac-D-Tyr-Hyp-Alb-Thr-Cha-Gly
Y(CH2CH2)Leu-Arg(Me)-Trp-NH 2 (Compound No. 959)
des(l)-Ac-[D-Tyr2,Pro(4F)3,Thr5,Cha6,Ala(cPr)8,Arg(Me)
9,Trpl0]MS10
Ac-D-Tyr-Pro(4F)-Asn-Thr-Cha-Gly-Ala(cPr)-Arg(Me)-Tr
r-NH2 (Compound No. 968)
des(l)-Ac-[D-Tyr2,Hyp3,Thr5,Phe6
Y(CH2CH2)AzaGly7,Arg(Me)9,Trpl0]MS10
Ac-D-Tyr-Hyp-Asn-Thr-Phe
Y(CH2CH2)AzaGly-Leu-Arg(Me)-Trp-NH 2 The structural
formulae of these compounds are shown in TABLE 1.
[TABLE 1][DESCRIPTION] [Invention Title] Combined
preparation for the treatment of cardiovascular
diseases based on chronotherapy theory [Technical
Field] The present invention relates to pharmaceutical
combination formulations comprising a
dihydropyridine-based calcium channel blocker such as
amlodipine and an ARB (angiotensin-2 receptor blocker)
such as losartan. In particular, the present invention
relates to chronotherapeutically designed combination
formulations for the prevention and treatment of
cardiovascular diseases, which is formulated based on
xenobiotics and chronotherapy for enabling the two
drugs to be chronotherapeutically released, thereby
improving the therapeutic activity as compared to the
co-administration of each drug in the form of a single
tablet, while reducing side effects and maintaining
the therapeutic activity as high as possible during
the period of time of a day when the risk of a
complication of cardiovascular disease is highest.
[Background Art] Although numerous anti-hypertensive
agents with excellent efficacies have been developed
and prescribed recently, there still remains 50% Rule
with regard to the treatment of hypertension. That is,
only 50% of hypertension patients recognize that they
have the symptom, and only 50% of those who
acknowledge their disorder receive medical care, where
only 50% of them are subject to appropriate medical
treatment. This means that only 12.5% of the
hypertension patients receive proper medical treament.
In particular, anti-hypertensive therapy aims not only
to lower blood pressure but also to prevent
complications such as myocardial infarction, cardiac
insufficiency, stroke and early death or to control
their medical inadequacy, thereby securing long and
healthy lives of those patients. To achieve the
aforementioned goals, the anti-hypertensive agents
should be further improved to facilitate the
medication instruction and increase patient's
compliance. Large-scale clinical reports for the past
30 years (e.g., HOT, UKPOS) have proved that a
combination prescription may prevent the complications
or suppress their aggravation when prescribed to
patients suffering from a minor or moderate
hypertension [Guidelines for hypertension management
issued by Joint National Committee (JNC VI &VII),
WHO-ISH (1999)]. There are various causes for
hypertension. Each cause may be responsible for
initial hypertension of a patient, but multiple causes
may be involved in the hypertension of the patient in
the end. Thus, it is difficult to choose a certain
antihypertensive drug to be suitable for the incumbent
pathophysiological cause of ahypertensive patient.
[Journal of human hypertension 1995: 9: S33-S36]. For
this reason, a combination therapy of
anti-hypertensive agents has been preferred and on the
increase, in particular, based on ARB (Angiotensin-2
Receptor Blockers) drugs such as losartan. A
combination therapy has frequently been reported as
necessary for the following reasons Q. Hum. Hypertens.
1995: S33-S36]. 1) Hypertension is eventually
aggravated by multiple causes and factors, although it
may be triggered by a single cause. 2) A single active
ingredient is not suitable for multiple
pathophysiological causes of hypertension. 3) A single
active ingredient is only effective to less than 50%
of patients. 4) A combination presctiption is
effective to more than 80% of patients. 5) In
particular, by prescribing only a single pill, it is
difficult to treat hypertension with complications
such as diabetes, and even more difficult to prevent
the aggravation of complications. 6) When the dose is
increased because a single pill is not satisfactory in
efficacy, side effect may be increased. A combination
prescription may reduce the side effects. 7) A
combination prescription may remove the various causes
of diseases while preventing complications and
reducing side effects. Therefore, American Heart
Association also emphasizes that a combination
prescription may be preferably recommended to a single
pill prescription to start the hypertension treatment
8) In particular, blood pressure should be much
lowered in patients with complications than those
without. A combined therapy is essential in this case.
Nevertheless, a single pill may be effective only for
26% of patients. A combination preparation may be
effective for as many as 74% of patients in preventing
complications by maintaining proper blood pressure
[Large-scaled clinical test, HOT]. 9) FDA has been
acknowledging for 30 years the necessity of a combined
preparation in accordance with a fixed-dose
combination therapy. According to this principle, it
is required that drugs with different pharmaceutical
activities be combined to contain the same amounts, as
if it were taken in each single pill. This is called a
fixed-dose combination preparation, and has been
approved without further experimental data if the
efficacy and safety of the single pills are fully
evaluated and such combination therapy has been widely
prescribed by doctors. 10) It is well known that a
fixed-dose combination of anti-hypertensive agents has
excellent effect in lowering blood pressure. 11) Dose
of each ingredient is not increased, and thus the side
effects of each ingredient are greatly reduced. 12)
Anti-hypertensive agents cause side effects mainly
related to circulatory system. Such side effects may
be more aggravated by increasing the dose of a single
agent rather than by combination therapy of two drugs
without increasing the dose of each drug. 13) A
combination preparation may improve the medication
compliance, andsave a half of the time required for
doctors to educate the patients with the medication
instruction. 14) A combination therapy preparation may
lower the risk of circulatory complications, and
reduce the long-term expenses to be incurred for the
disease control. 15) A combination product may reduce
significantly the expenses and time required for
packing comapared with those for two of each single
product. In general, blood pressure increases with
age. About 63% of elderly people above age of 60
suffer from hypertension. In particular, isolated
systolic hypertension occurs around the age of 60 as
systolic blood pressure increases while diastolic
blood pressure decreases, which is called as geriatric
hypertension. In the mean time, renal function of
hypertensive patients declines with age. For this
reason, the production of blood pressure raising
factor (angiotensin II) increases, thereby further
elevating the blood pressure. In this case, a single
pill may not bring in satisfactory results, and a
combination therapy of the amlodipine and the losartan
effective in protection of the kidney has been
reported as an effective medication [Clin. Ther. 2003
May 25 (5): 1469-69; Nepherol Dial Transplant vol.
18(2003): pl806-1813; J. American Society of
Nephrology, vol. 12 (2001) p. 822- 827]. A constant
level of blood pressure is required to be maintained
for 24 hours in geriatric hypertension. Further, it is
also necessary to prevent sudden heart attack that may
occur during sleep and hypertensive stroke caused by
stress during the early part of the daytime. Each
anti-hypertensive agent shows a unique circardian
biorhythmic activity. Losartan, an ARB drug, shows a
remarkable anti-hypertensive effect which occurs 



from midnight to dawn when RAAS is activated strongly.
Amlodipine, a dihydropyridine-based calcium channel
blocker, favorably suppresses the hypertension caused
by stress vasospasm when a patient is awake.
Therefore, therapeutic activity may be further
increased by combination of these drugs [Clin.
Hypertension 5(1): 17-23, 30, 2003]. A combination
therapy may be ideal because the pharmaceutical
activity of each drug is different as presented in
Table 1 below. [Table 1] Pharmacological activit of
amlodi ine and losartan[DESCRIPTION] [Invention Title]
NOZZLE ASSEMBLY FOR INJECTOR [Technical Field] The
present invention relates to a nozzle assembly for an
injector. More particularly, the present invention
relates to a nozzle assembly for an injector that
enables manufacture of high quality injection products
by effectively exhausting gas in a molten plastic
flowing at a high speed. [Background Art] Injection
molding is a typical method of molding thermoplastics.
In injection molding, products are made by injecting
molten plastic into a mold. Therefore, a nozzle for
injecting molten plastic into a mold is mounted in an
injector. An injecting nozzle pressure feeds and
supplies molten plastic to an injecting mold by using
a screw cylinder. Such an injecting nozzle is
disclosed in Korean utility Laid-open Publication No.
1990-4225 (hereinafter called "prior utility").
According to the prior utility, an injecting nozzle,
as shown in FIG. 11, includes a body 10, a head 20, a
poppet 30, and a vent ring 40. One end of the body 10
is connected to a cylinder (not shown) of an injector,
and molten plastic is supplied from the cylinder to
the body 10. The other end of the body 10 is coupled
with the head 20. A molten plastic pathway 12 is
formed in the body 10, and the poppet30 and the vent
ring 40 are mounted in the molten plastic pathway 12.
The vent ring 40 is inserted in the poppet 30, and a
plurality of protrusions 42 are radially protruded at
one side of the vent ring 40. Therefore, when the
molten plastic passes through an exterior
circumference of the poppet 30, gas in the molten
plastic is extracted to a space between the vent rings
40. In addition, a gas exhaust hole 14 is formed from
an interior circumference of the body 10 to an
exterior circumference of the body 10, and the
extracted gas is exhausted to the exterior of the body
10 through the gas exhaust hole 14. An injecting hole
22 is formed at one end of the head 20. The molten
plastic supplied through the molten plastic pathway 12
passes around the exterior circumference of the poppet
30 and is supplied to a mold (not shown) through the
injecting hole 22 of the head 20. However, the gas in
the molten plastic is exhausted when the molten
plastic passes around the exterior circumference of
the poppet 30, but techniques for effectively
extracting the gas from the molten plastic are not
disclosed according to the prior utility. Therefore, a
large amount of gas is contained in the molten plastic
injected through the injecting hole 22, and inferior
products are produced due to the gas. In addition,
since the vent ring 40 does not effectively extract
the gas from the molten plastic, an additional drier
may be needed in order to dry the gas in the molten
plastic. Therefore, equipment may be complex and
product cost may be high.[Detailed Description of
Invention] It is an object of the present invention to
provide a nozzle assembly for an injector having
advantages of making high quality injection products
by effectively exhausting gas in a molten plastic
flowing with a high speed. To achieve the above
mentioned object, a nozzle assembly for an injector
according to a first exemplary embodiment of the
present invention may include: a body having a molten
plastic pathway through which molten plastic passes; a
head, one end thereof being connected to the body and
the other end thereof being provided with an injecting
hole for injecting the molten plastic; a poppet
mounted in the body, first and second plastic moving
grooves being formed in a length direction thereof at
an exterior circumference thereof such that the molten
plastic passes through the first and second plastic
moving grooves and gas in the molten plastic is
extracted; and a first vent ring exhausting the
extracted gas to the exterior of the body, the poppet
being inserted in the first vent ring, wherein the
molten plastic pathway is only communicated with the
second plastic moving groove. The first plastic moving
groove may be opened toward the head and the second
plastic moving groove be blocked toward the head. A
vent ring support may be formed at one side portion of
the poppet, and a connecting hole communicating the
molten plastic pathway with the second plastic moving
groove may be formed at the vent ring support. The
poppet may include a shaft; a cone coupled with one
end of the shaft and provided with the vent ring
support at which the connecting hole communicating the
molten plastic pathway with the second plastic
movinggroove is formed; and a plurality of second vent
rings, the shaft being inserted therein and the first
and second plastic moving grooves being formed at an
exterior circumference thereof. The first vent ring
may include a first protrusion portion protruded at an
exterior circumference of one side of the first vent
ring along a length direction thereof; a second
protrusion portion protruded at an interior
circumference of the one side of the first vent ring
along the length direction thereof; and a gas storage
area formed between the first protrusion portion and
the second protrusion portion. A first exemplary first
vent ring according to an exemplary embodiments of the
present invention may be divided radially into a
plurality of sections. A gas moving groove may be
formed radially at the first protrusion portion of a
second exemplary first vent ring. In addition, a gas
groove communicated with the gas moving groove may be
formed at an exterior circumference of the first vent
ring. A gas moving hole may be formed from an interior
circumference of a third exemplary first vent ring to
an exterior circumference of the third exemplary first
vent ring. In the first vent ring according to the
exemplary embodiments of present invention, the first
protrusion portion may be protruded more than the
second protrusion portion by a predetermined length. A
fourth exemplary first vent ring may be made of
sintered metal. At least one minute groove for
exhausting the gas in the moltenplastic may be formed
at one side of a fifth exemplary first vent ring. The
depth of the minute groove may be within 0.001 -0.01
mm. A first gas exhaust hole for exhausting the
extracted gas to an exterior of the body may be formed
from an interior circumference of the body to an
exterior circumference of the body. The first vent
ring may be inserted in the head. A second gas exhaust
hole may be formed from an interior circumference of
the head to an exterior circumference of the head. The
first gas exhaust hole may be connected with a vacuum
pump. A nozzle assembly for an injector according to a
second exemplary embodiment of the present invention
may include a body having a molten plastic pathway
through which molten plastic passes; a head, one end
thereof being connected to the body and the other end
thereof being provided with an injecting hole for
injecting the molten plastic; a supporting cylinder
mounted in the body, a plurality of supporting grooves
being formed at the supporting cylinder; a poppet
mounted in the supporting cylinder, first and second
plastic moving grooves being formed in a length
direction thereof at an exterior circumference thereof
such that the molten plastic passes through the first
and second plastic moving grooves and gas in the
molten plastic is extracted; and a vent ring member
divided into a plurality of sections, the plurality of
sections being inserted respectively in the supporting
grooves. The molten plastic pathway may be only
communicated with the second plastic moving groove.
The first plastic moving groove may be opened toward
the head andthe second plastic moving groove is
blocked toward the head. 



A vent ring support may be formed at one side portion
of the poppet, and a connecting hole communicating the
molten plastic pathway with the second plastic moving
groove may be formed at the vent ring support. A
plurality of supporting cylinder protrusions formed
between the supporting grooves may be alternately
disposed apart from poppet protrusions formed between
the first and second plastic moving grooves by a
predetermined distance. The vent ring member may
include a first protrusion portion protruded at an
exterior circumference of one side of the vent ring
member along a length direction thereof, a second
protrusion portion protruded at an interior
circumference of the one side of the vent ring member
along the length direction thereof, and a gas storage
area formed between the first protrusion portion and
the second protrusion portion. The first protrusion
portion may be protruded more than the second
protrusion portion by a predetermined length. A first
gas exhaust hole for exhausting the extracted gas to
an exterior of the body may be formed from an interior
circumference of the body to an exterior circumference
of the body. The first gas exhaust hole may be
connected with a vacuum pump. A third gas exhaust hole
may be formed at the supporting groove. The vent ring
member may be made of sintered metal. [Brief
Description of Drawings] FIG. 1 is a perspective view
showing an exploded nozzle assembly foran injector
according to the first exemplary embodiment of the
present invention. FIG. 2 is a cross-sectional view
showing a combined nozzle assembly for an injector
according to the first exemplary embodiment of the
present invention. FIG. 3 is a perspective view
showing one exemplary poppet used in a nozzle assembly
for an injector according to the first exemplary
embodiment of the present invention. FIG. 4 is an
exploded perspective view showing another exemplary
poppet used in a nozzle assembly for an injector
according to the first exemplary embodiment of the
present invention. FIG. 5 is a front view showing
exemplary first vent rings used in a nozzle assembly
for an injector according to the first exemplary
embodiment of the present invention. FIG. 6 is a front
view showing other exemplary first vent rings used in
a nozzle assembly for an injector according to the
first exemplary embodiment of the present invention.
FIG. 7 is a perspective view showing an exploded
nozzle assembly for an injector according to the
second exemplary embodiment of the present invention.
FIG. 8 is a cross-sectional view showing a combined
nozzle assembly for an injector according to the
second exemplary embodiment of the present invention.
FIG. 9 is a cross-sectional view taken along the line
A-A in FIG. 7 .FIG. 10 is a front view showing a vent
ring member of a nozzle assembly for an injector
according to the second exemplary embodiment of the
present invention. FIG. 11 is a front view showing a
supporting cylinder of a nozzle assembly for an
injector according to the second exemplary embodiment
of the present invention. FIG. 12 is a perspective
view showing an exploded conventional nozzle assembly
for an injector. <Description of Reference Numerals
Indicating Primary Elements in the Drawings> 100: body
110: molten plastic pathway 120: first gas exhaust
hole 200: head 210: injecting hole 220: second gas
exhaust hole 300: poppet 310: first plastic moving
groove 320: second plastic moving groove 330: vent
ring support 340: connecting hole 350, 360: cone 370:
shaft 380: second vent ring 400, 410, 420: first vent
ring 405: gas storage area 430: first protrusion
portion 440: second protrusion portion 450: gas moving
groove 460: gas moving hole [Best Mode] Hereinafter,
referring the accompanying drawings, a nozzle assembly
for an injector according to exemplary embodiments of
the present inventionwill be described in detail. FIG.
1 is a perspective view showing an exploded nozzle
assembly for an injector according to the first
exemplary embodiment of the present invention, and
FIG. 2 is a cross-sectional view showing a combined
nozzle assembly for an injector according to the first
exemplary embodiment of the present invention. As
shown in FIG. 1 and FIG. 2 , a nozzle assembly for an
injector according to the first exemplary embodiment
of the present invention includes a body 100, a head
200, a poppet 300, and first vent rings 400, 410, and
420. The body 100 has a hollow cylindrical shape. One
end of the body 100 is communicated with a cylinder
(not shown) and receives molten plastic, and the other
end of the body 100 is coupled to the head 200. A
molten plastic pathway 110 is formed in the body 100.
Therefore, the molten plastic supplied through the one
end of the body 100 is supplied to the head 200
through the molten plastic pathway 110. In addition,
the first vent ring 420 for exhausting gas from the
molten plastic may be inserted in a rear portion of
the body 100. Further, a first gas exhaust hole 120 is
formed at the body 100. The first gas exhaust hole 120
is communicated from an interior circumference of the
body 100 to an exterior circumference of the body 100.
The gas in the molten plastic is exhausted to the
exterior of the body 100 through the first gas exhaust
hole 120. One end of the head 200 is coupled with the
body 100, and an injecting hole 210 is formed at the
other end of the head 200 in order to injectthe molten
plastic into a mold (not shown). The body 100 may be
screwed to the head 200. That is, a screw thread is
formed at an exterior circumference of one end of the
head 200, and another screw thread is formed at an
interior circumference of one end of the body 100 such
that the body 100 is screwed to the head 200. The
interior diameter of the head 200 is gradually reduced
from the other end of the body 100 to the injecting
hole 210 such that the molten plastic having a target
diameter is injected. In addition, the first vent ring
410 for exhausting gas from the molten plastic may be
inserted in the head 200, and a second gas exhaust
hole 220 is formed from an interior circumference of
the head 200 to an exterior circumference of the head
200 such that the gas is exhausted to the exterior of
the head 200. Therefore, the gas may be more removed
from the molten plastic and thus quality of injected
products may be improved. Cones 350 and 360 are formed
at respective ends of the poppet 300, and first and
second plastic moving grooves 310 and 320 are formed
in the length direction of the poppet 300 at an
exterior circumference thereof. Referring to FIG. 3,
an exemplary poppet will be described in detail. FIG.
3 is a perspective view showing one exemplary poppet
used in a nozzle assembly for an injector according to
the first exemplary embodiment of the present
invention. As shown in FIG. 1 to FIG. 3, the cones 350
and 360 are integrally formed at respective ends of
the poppet 300, and a vent ring support 330
isintegrally formed at one end portion of poppet 300.
A plurality of connecting holes 340 are formed at the
vent ring support 330. The first and second plastic
moving grooves 310 and 320 are formed in the length
direction of the poppet 300 at the exterior
circumference thereof, and the first plastic moving
groove 310 is opened toward the head 200 while the
second plastic moving groove 320 is blocked toward the
head 200. In addition, the connecting hole 340
communicates the molten plastic pathway 110 with the
second plastic moving groove 320. Therefore, the
molten plastic supplied to the molten plastic pathway 



110 is moved toward the head 200 through the second
plastic moving groove 320. After that, the molten
plastic cannot move due to the blocked second plastic
moving groove 320 and crosses to the first plastic
moving groove 310 next to the blocked second plastic
moving groove 320. At this time, the molten plastic is
flattened thinly and evenly, and the gas in the molten
plastic is effectively extracted. The molten plastic
is then moved toward the head 200 through the first
plastic moving groove 310 and is injected to the mold
through the injecting hole 210. Referring to FIG. 4,
another exemplary poppet will be described in detail.
FIG. 4 is an exploded perspective view showing another
exemplary poppet used in a nozzle assembly for an
injector according to the first exemplary embodiment
of the present invention. As shown in FIG. 4, another
exemplary poppet 300 includes a shaft370, cones 350
and 360, and a plurality of the second vent rings 380.
The cones 350 and 360 are coupled to respective ends
of the shaft 370. In addition, the vent ring support
330 is integrally formed at one cone 360, and a
plurality of connecting holes 340 are formed at the
vent ring support 330. The plurality of second vent
rings 380 may be conventional vent rings, and the
first and second plastic moving grooves 310 and 320
are each formed at an exterior circumference of each
second vent ring 380. The shaft 370 is inserted
through the plurality of the second vent rings 380. In
addition, only the first plastic moving groove 310 is
formed at the second vent ring 380 closest to the head
200. That is, the first and second plastic moving
grooves 310 and 320 formed at respective second vent
rings 380 are aligned in order to form pathways
through which the molten plastic can move, and the
pathway formed by aligning the second plastic moving
groove 320 is blocked toward the head 200. In
addition, the connecting hole 340 communicates the
molten plastic pathway 110 with the second plastic
moving groove 320. Therefore, the molten plastic is
moved through the second plastic moving groove 320 and
crosses to the first plastic moving groove 310 next to
the blocked second plastic moving groove 320 such that
the gas is extracted. Thereafter, the molten plastic
is injected to the mold through the injecting hole 210
of the head 200. The poppet 300 is inserted into the
first vent ring 400 and exhausts theextracted gas to
the exterior of the body 100. Referring to FIG. 5 and
FIG. 6 , the first vent ring will be described in
detail. FIG. 5 is a front view showing exemplary first
vent rings used in a nozzle assembly for an injector
according to the first exemplary embodiment of the
present invention, and FIG. 6 is a front view showing
other exemplary first vent rings used in a nozzle
assembly for an injector according to the first
exemplary embodiment of the present invention. As
shown in FIG. 5, the first vent ring 400 includes a
first protrusion portion 430, a second protrusion
portion 440, and a gas storage area 405. The first
protrusion portion 430 is protruded at an exterior
circumference of one side of the first vent ring 400
along a length direction thereof. The second
protrusion portion 440 is protruded at an interior
circumference of the one side of the first vent ring
400 along length direction thereof. The gas storage
area 405 is formed between the first protrusion
portion 430 and the second protrusion portion 440. In
addition, the first protrusion portion 430 is
protruded more than the second protrusion portion 440
by a predetermined length. The predetermined length
may be a value that a person of ordinary skill in the
art thinks preferable. The predetermined length may be
0.01 -0.1 mm. In a case in which the first vent rings
400 are closely contacted with each other, a minute
gap is formed between interior circumferences of
thefirst vent rings 400 but exterior circumferences of
the first vent rings 400 are closely contacted.
Therefore, the gas extracted from the molten plastic
is collected in the gas storage area 405 through the
minute gap. As shown in FIG. 5A, one exemplary first
vent ring 400 is divided radially into a plurality of
sections. A minute gap is formed between respective
sections, and the gas is exhausted through the minute
gap. The number of sections can be arbitrarily chosen
by a person of ordinary skill in the art. As shown in
FIG. 5B, gas moving grooves 450 are formed radially at
the first protrusion portion 430, and the gas is
exhausted through the gas moving grooves 450 according
to another exemplary first vent ring 400. In addition,
as shown in FIG. 5C, a gas groove 452 connected to the
gas moving grooves 450 may be formed at an exterior
circumference of the first vent ring 400. In this
case, since the gas flows through the gas groove 452
and is exhausted, gas exhaust may further increase. As
shown in FIG. 5D, a gas moving hole 460 is formed from
an interior circumference of the first vent ring 400
to an exterior circumference of the first vent ring
400, and the gas is exhausted through the gas moving
hole 460 according to another first vent ring 400.
Instead of forming the first and second protrusion
portions 430 and 440 at the first vent ring 400, at
least one minute groove 424 may be formed at one side
or both sides of the first vent ring 400, as shown in
FIG. 6 . In this case, the gas in the molten plastic
is exhausted through the minute groove 424 by
pressure. The depth of the minute groove 424 may be
arbitrarily setby a person of ordinary skill in the
art. Preferably, the depth of the minute groove 424
may be 0.001 -0.01 mm. In addition, the shape of the
minute groove 424 may be linear or spiral. Further,
according to the first exemplary nozzle assembly for
an injector of the present invention, the first vent
ring 400 may be made of sintered metal. In this case,
the gas in the molten plastic is exhausted through
cavities formed between particles of sintered metal
that are formed in the first vent ring 400.
Hereinafter, operation of the nozzle assembly for an
injector according to the first exemplary embodiment
of the present invention will be described. The molten
plastic supplied to the molten plastic pathway 110 is
supplied to the second plastic moving groove 320
through the connecting hole 340, and flows through the
second plastic moving groove 320. However, since one
end of the second plastic moving groove 320 is
blocked, flow of the molten plastic is hindered and
the molten plastic crosses to the first plastic moving
groove 310 next to the second plastic moving groove
320. After that, the molten plastic flows through the
first plastic moving groove 310. In this case, the
molten plastic is flattened thinly and evenly, and the
gas in the molten plastic is effectively extracted.
The extracted gas is collected in the gas storage area
405 through a gap formed between the first vent rings
400. Further, the extracted gas may be collected in
the gas storage area 405 through a gap formed between
sections of the first vent ring 400. After that, the
collected gas flows to an interior circumference of
the body 100 through a gap formed betweensections of
the first vent ring 400, and is exhausted to the
exterior of the body 100 through the first gas exhaust
hole 120 formed at the body 100. Hereinafter, a nozzle
assembly for an injector according to the second
exemplary embodiment of the present invention will be
described in detail. Detailed descriptions of elements
of a nozzle assembly for an injector according to the
second exemplary embodiment of the present invention
that are the same as those of a nozzle assembly for an
injector according to the first exemplary embodiment
of the present invention will be omitted. FIG. 7 is a
perspective view showing an exploded nozzle assembly
for an injector according to the second exemplary
embodiment of the present invention, FIG. 8 is a
cross-sectional view showing a combined nozzle
assembly for an injector according to the second
exemplary embodiment of the present invention, and
FIG. 9 is a cross-sectional view taken along the line
A-A in FIG. 7 . As shown in FIG. 7 to FIG. 9, a nozzle
assembly for an injector according to the second
exemplary embodiment of the present invention 



includes a body 100, a head 200, a supporting cylinder
500, a poppet 300, and a vent ring member 470. One end
of the body 100 is communicated with a cylinder (not
shown), and the other end of the body 100 is coupled
to the head 200. A molten plastic pathway 110 is
formed in the body 100. One end of the head 200 is
coupled with the body 100, and an injecting hole 210
is formed at the other end of the head 200. As shown
in FIG. 11, the supporting cylinder 500 has a
hollowcylindrical shape and is mounted in the body
100. A plurality of supporting grooves 510 are formed
at an interior circumference of the supporting
cylinder 500. In addition, supporting cylinder
protrusions 530 are formed between the supporting
grooves 510. A third gas exhaust hole 520 is formed at
the supporting groove 510 such that the gas flowing to
the supporting groove 510 is exhausted. Cones 350 and
360 are formed at respective ends of the poppet 300,
and first and second plastic moving grooves 310 and
320 are formed in the length direction of the poppet
300 at an exterior circumference thereof. A vent ring
support 330 is formed at one side portion of the
poppet 300, and a plurality of connecting holes 340 is
formed at the vent ring support 330. The connecting
hole 340 communicates the molten plastic pathway 110
with the second plastic moving groove 320. In
addition, the first plastic moving groove 310 is
opened toward the head 200, and the second plastic
moving groove 320 is blocked toward the head 200.
Further, poppet protrusions 390 are formed between the
first and second plastic moving grooves 310 and 320.
The poppet protrusions 390 are alternately disposed
apart from the supporting cylinder protrusions 530 by
a predetermined distance d . The predetermined
distance d may be 0.1 -0.3mm. Therefore, the molten
plastic supplied to the molten plastic pathway 110
flows toward the head 200 through the second plastic
moving groove 320. After that, flow of the molten
plastic is hindered by the blocked second plastic
moving groove 320. Therefore, the molten plastic
crosses to the first plasticmoving groove 310 through
a gap between the poppet protrusion 390 and the
supporting cylinder protrusion 530. In this case, the
molten plastic is flattened thinly and evenly, and the
gas in the molten plastic is effectively extracted.
After that, the molten plastic flows through the first
plastic moving groove 310 to the head 200, and is
injected to the mold through the injecting hole 210.
As shown in FIG. 10, the vent ring member 470 is
divided into a plurality of sections, and respective
sections are inserted in the supporting groove 510. In
addition, an interior circumference of respective
sections of the vent ring member 470 is convexly
protruded, and the protruded portion is partially
inserted in the first and second plastic moving
grooves 310 and 320 such that the molten plastic is
flattened evenly and flows, and extraction of the gas
from the molten plastic is facilitated. The vent ring
member 470 includes a first protrusion portion 430, a
second protrusion portion 440, and a gas storage area
405. The first protrusion portion 430 is protruded at
an exterior circumference of one side of the vent ring
member 470 along a length direction thereof, the
second protrusion portion 440 is protruded at an
interior circumference of the one side of the vent
ring member 470 along the length direction thereof,
and the gas storage area 405 is formed between the
first protrusion portion 430 and the second protrusion
portion 440. In addition, the first protrusion portion
430 is protruded more than the second protrusion
portion 440 by a predetermined length. The
predeterminedlength may be a value that a person of
ordinary skill in the art thinks preferable. The
predetermined length may be 0.01 -0.1 mm. In addition,
the vent ring member 470 is made of sintered metal
according to the second exemplary embodiment of the
present invention. In this case, the gas in the molten
plastic is exhausted through cavities formed between
particles of sintered metal that are formed in the
vent ring member 470. The nozzle assembly for an
injector according to exemplary embodiments of the
present invention further includes a vacuum pump (not
shown) in order to effectively exhaust gas, and the
vacuum pump is connected to the first gas exhaust hole
120. The vacuum pump is provided at the exterior of
the body 100 or is integrally formed at the body 100.
While this invention has been described in connection
with what is presently considered to be practical
exemplary embodiments, it is to be understood that the
invention is not limited to the disclosed embodiments,
but, on the contrary, is intended to cover various
modifications and equivalent arrangements included
within the spirit and scope of the appended claims.
[Industrial Applicability] As described above, since
molten plastic at a high pressure is injected after
crossing from a second plastic moving groove to a
first plastic moving groove, the molten plastic is
flattened thinly and evenly and gas in the molten
plastic is effectively extracted according to the
present invention. In addition, since the extracted
gas is exhausted through a gapbetween sections of the
first vent ring as well as a gap in the first vent
ring, the gas in the molten plastic is effectively
exhausted. Therefore, quality of injection products
may be improved. Further, since the molten plastic
crosses from the second plastic moving groove to the
first plastic moving groove, dyes are fully mixed with
the molten plastic and dying quality of plastic
products may be enhanced. Also, since gas and tar are
extracted from the molten plastic, durability of a
molded product may be enhanced. Lastly, since the gas
in the body is forcibly exhausted by a vacuum pump,
the gas may be completely exhausted.[CLAIMS] [Claim 1]
A nozzle assembly for an injector, comprising: a body
having a molten plastic pathway through which the
molten plastic passes; a head, one end thereof being
connected to the body and the other end thereof being
provided with an injecting hole for injecting the
molten plastic; a poppet mounted in the body, first
and second plastic moving grooves being formed in a
length direction thereof at an exterior circumference
thereof such that the molten plastic passes through
the first and second plastic moving grooves and gas in
the molten plastic is extracted; and a first vent ring
exhausting the extracted gas to the exterior of the
body, the poppet being inserted in the first vent
ring, wherein the molten plastic pathway is only
communicated with the second plastic moving groove.
[Claim 2] The nozzle assembly of claim 1, wherein the
first plastic moving groove is opened toward the head
and the second plastic moving groove is blocked toward
the head. [Claim 3] The nozzle assembly of claim 2 ,
wherein a vent ring support is formed at one side
portion of the poppet, and a connecting hole
communicating themolten plastic pathway with the
second plastic moving groove is formed at the vent
ring support. [Claim 4] The nozzle assembly of claim 2
, wherein the poppet comprises: a shaft; a cone
coupled with one end of the shaft and provided with
the vent ring support at which the connecting hole
communicating the molten plastic pathway with the
second plastic moving groove is formed; and a
plurality of second vent rings, the shaft being
inserted therein and the first and second plastic
moving grooves being formed at an exterior
circumference thereof. [Claim 5] The nozzle assembly
of claim 1, wherein the first vent ring comprises: a
first protrusion portion protruded at an exterior
circumference of one 



side of the first vent ring along a length direction
thereof; a second protrusion portion protruded at an
interior circumference of the one side of the first
vent ring along the length direction thereof; and a
gas storage area formed between the first protrusion
portion and the second protrusion portion. lClaim 6]
The nozzle assembly of claim 5, wherein the first ring
is divided radially into a plurality of sections.
[Claim 7] The nozzle assembly of claim 5, wherein a
gas moving groove isformed radially at the first
protrusion portion of the first vent ring. [Claim 8]
The nozzle assembly of claim 7, wherein a gas groove
communicated with the gas moving groove is formed at
an exterior circumference of the first vent ring.
[Claim 9] The nozzle assembly of claim 5, wherein a
gas moving hole is formed from an interior
circumference of the first vent ring to an exterior
circumference of the first vent ring. [Claim 10] The
nozzle assembly of one of claims 5 to 9, wherein the
first protrusion portion is protruded more than the
second protrusion portion by a predetermined length.
[Claim 11] The nozzle assembly of claim 1, wherein the
first vent ring is made of sintered metal. [Claim 12]
The nozzle assembly of claim 1, wherein at least one
minute groove for exhausting the gas in the molten
plastic is formed at one side of the first vent ring.
[Claim 13] The nozzle assembly of claim 12, wherein
depth of the minute groove is within 0.001-0.01
mm.[Claim 14] The nozzle assembly of claim 1, wherein
a first gas exhaust hole for exhausting the extracted
gas to an exterior of the body is formed from an
interior circumference of the body to an exterior
circumference of the body. [Claim 15] The nozzle
assembly of claim 1, wherein the first vent ring is
inserted in the head. [Claim 16] The nozzle assembly
of claim 15, wherein a second gas exhaust hole is
formed from an interior circumference of the head to
an exterior circumference of the head. [Claim 17] The
nozzle assembly of claim 14, wherein the first gas
exhaust hole is connected with a vacuum pump. [Claim
18] A nozzle assembly for an injector, comprising: a
body having a molten plastic pathway through which
molten plastic passes; a head, one end thereof being
connected to the body and the other end thereof being
provided with an injecting hole for injecting the
molten plastic; a supporting cylinder mounted in the
body, a plurality of supporting grooves being formed
at the supporting cylinder;a poppet mounted in the
supporting cylinder, first and second plastic moving
grooves being formed in a length direction thereof at
an exterior circumference thereof such that the molten
plastic passes through the first and second plastic
moving grooves and gas in the molten plastic is
extracted; and a vent ring member divided into a
plurality of sections, the plurality of sections being
inserted respectively in the supporting grooves.
[Claim 19] The nozzle assembly of claim 14, wherein
the molten plastic pathway is only communicated with
the second plastic moving groove. [Claim 20] The
nozzle assembly of claim 19, wherein the first plastic
moving groove is opened toward the head and the second
plastic moving groove is blocked toward the head.
[Claim 2 1] The nozzle assembly of claim 20, wherein a
vent ring support is formed at one side portion of the
poppet, and a connecting hole communicating the molten
plastic pathway with the second plastic moving groove
is formed at the vent ring support. [Claim 22] The
nozzle assembly of claim 18, wherein a plurality of
supporting cylinder protrusions formed between the
supporting grooves are alternately disposed apart from
poppet protrusions formed between the first and second
plastic moving grooves by a predetermined
distance.[Claim 23] The nozzle assembly of claim 18,
wherein the vent ring member comprises: a first
protrusion portion protruded at an exterior
circumference of one side of the vent ring member
along a length direction thereof; a second protrusion
portion protruded at an interior circumference of the
one side of the vent ring member along the length
direction thereof; and a gas storage area formed
between the first protrusion portion and the second
protrusion portion. [Claim 24] The nozzle assembly of
claim 23, wherein the first protrusion portion is
protruded more than the second protrusion portion by a
predetermined length. [Claim 25] The nozzle assembly
of claim 18, wherein a first gas exhaust hole for
exhausting the extracted gas to an exterior of the
body is formed from an interior circumference of the
body to an exterior circumference of the body. [Claim
26] The nozzle assembly of claim 25, wherein the first
gas exhaust hole is connected with a vacuum pump.
[Claim 27] The nozzle assembly of claim 18, wherein a
third gas exhaust hole is formed at the supporting
groove. [Claim 28]The nozzle assembly of claim 18,
wherein the vent ring member is made of sintered
metal. 


