
1  Specification Thienopyrimidine Compounds And Use Thereof  Technical field
5 The present invention relates to thieno[2,3-d]pyrimidine  compounds
exhibiting gonadotropin releasing hormone (GnRH)  antagonizing activity,
their production and use. Background art 10 Secretion of anterior pituitary
hormones undergoes feedback  



control by peripheral hormones secreted from target organs of the
respective hormones and by secretion-regulating hormones from the
hypothalamus, which is the upper central organ of the anterior lobe of  the
pituitary (hereinafter, these hormones are collectively called 15
"hypothalamic hormones" in this specification). Presently, as  hypothalamic
hormones, the existence of nine kinds of hormones  including, for example,
thyrotropin releasing hormone (TRH), and  gonadotropin releasing hormone
[GnRH, sometimes called as LH-RH  (luteinizing hormone releasing hormone)]
has been confirmed. These 



20 hypothalamic hormones are believed to show their actions via the
receptors which are considered to exist in the anterior lobe of the
pituitary, and efforts to find the receptor-gene expression specific to
these  hormones, including cases of human, have been made. Accordingly,
antagonists or agonists specifically and selectively acting on these 25
receptors should control the action of the hypothalamic hormone and the
secretion of anterior pituitary hormone. As a result, such antagonists or
agonists are expected to prevent or treat anterior pituitary hormone
dependent diseases. 



Known compounds possessing GnRH-antagonizing activity include  30
GnRH-derived linear peptides (USP 5,140,009 and USP 5,171,835), a  cyclic
hexapeptide derivative (JP-A-61-191698), a bicyclic peptide  derivative
(Journal of Medicinal Chemistry, Vol. 36, pp. 3265-3273 2  (1993)), and so
forth. Non-peptide compounds possessing GnRH- antagonizing activity include
compounds described in JP-A-8-295693  (WO 95/28405), JP-A-9-169768 (WO
96/24597), JP-A-9-169735 (WO  97/14682), JP-A-9-169767 (WO 97/14697),
JP-A-11-315079 (WO 



5 99/33831), JP-A-2000-219691 (WO 00/00493), JP-A-2001-278884 (WO  00/56739)
and JP-A-2002-30087. Peptide compounds pose a large number of problems to be
resolved  with respect to oral absorbability, dosage form, dose volume, drug
stability, sustained action, metabolic stability etc. There is strong 10
demand for an oral GnRH antagonist, especially one based on a non- peptide
compound, that has excellent therapeutic effect on hormone- dependent
cancers, e.g., prostatic cancer, endometriosis, precocious  puberty etc.,
that does not show transient hypophysial-gonadotropic  



action (acute action) and that has excellent oral absorbability. 15
Disclosure of Invention We, the present inventors, have conducted various
investigations,  and as a result, have synthesized the following novel
compound  represented by the formula [hereinafter sometimes referred to
briefly as  20 Compound (1)]: (CH2) nR4  R3-N 0 



N~RZ  R0-N N /C I p S N'~F (I)  F  wherein Rl is a C1.4 alkyl; R2 is (1) a
Ci-s alkyl which may have a substituent  selected from the group consisting
of (1) a hydroxy group, (2) a C14 25 alkoxy, (3) a C1.4 alkoxy-carbonyl, (4)
a di-Ci-4 alkyl-carbamoyl, (5) a 5- to  7-membered nitrogen-containing
heterocyclic group, (6) a C1.4 alkyl 



3  carbonyl and (7') a halogen, (2) a Cs-s cycloalkyl which may have (1') a
hydroxy group or (2') a mono- C1-4 alkyl-carbonylamino, (3) a 5- to
7-membered nitrogen-containing  heterocyclic group which may have a
substituent selected from the group 5 consisting of (1') a halogen, (2) a
hydroxy group, (3') a Ci-4 alkyl and (4') a  C1-4 alkoxy, (4) a phenyl which
may have a substituent selected from the  group consisting of (1') a
halogen, (2') a CI-4 alkoxy-C1 4 alkyl, (3') a mono- Ci-4
alkyl-carbamoyl-C1.4 alkyl, (4') a CIA alkoxy and (5') a mono-CIA  



alkylcarbamoyl-C1.4 alkoxy or (5) a Cl-4 alkoxy; R3 is a Ci-4 alkyl; R4 is
(1) a 10 hydrogen atom, (2) a Cr4 alkoxy, (3) a Ce io aryl, (4) a N-Cr4
alkyl-N-CI.4  alkylsulfonylamino, (5) a hydroxy group or (6) a 5- to
7-membered  nitrogen-containing heterocyclic group which may have a
substituent  selected from the group consisting of (1') oxo, (2') a Ci-4
alkyl, (3') a  hydroxy-Ci-4 alkyl, (4') a Ci-4 alkoxy-carbonyl, (5') a
mono-Ci-4 alkyl 15 carbamoyl and (6') a Ci-4 alkylsulfonyl; n is an integer
of 1 to 4; provided  that when R2 is a phenyl which may have a substituent,
R4 is a 5- to 7- membered nitrogen-containing heterocyclic group which may
have a  



substituent selected from the group consisting of (1) oxo, (2) a hydroxy-
CI-4 alkyl, (3) a Ci.4 alkoxy-carbonyl, (4) a mono-C1-4 alkyl-carbamoyl and
20 (5) a Cr4 alkylsulfonyl; or a salt thereof, which is characterized by
having  3-CI-4 alkoxyureido on the para-position of its phenyl group at the
six  position of the thieno[2,3-dlpyrimidine skeleton. And we also have
found that Compound (I) has an unexpected, excellent GnRH antagonizing
activity, especially strong antagonistic activity, based upon  25 the above
specific chemical structure, and extremely low toxicity and is  therefore
satisfactory as a medicine having GnRH-antagonizing activity,  



and developed the present invention based on these findings. Accordingly,
the present invention relates to:  [1] A compound of the formula: 4  (CH2)
nR4 R3~N 0 .R2  R0-NON ~_~ S I N~0  0 F 



F  wherein RI is a CI-4 alkyl;  R2 is 5 (1) a Ci.s alkyl which may have a
substituent selected from the group  consisting of (1') a hydroxy group,
(2') a Ci4 alkoxy, (3') a CI-4 alkoxy- carbonyl, (4) a di-CI-4
alkyl-carbamoyl, (5') a 5- to 7-membered nitrogen- containing heterocyclic
group, (6') a CI-4 alkyl-carbonyl and (7') a halogen,  (2) a C3-8 cycloalkyl
which may have (1') a hydroxy group or (2) a mono- 



10 Ci.4 alkyl-carbonylamino, (3) a 5- to 7-membered nitrogen-containing
heterocyclic group which may  have a substituent selected from the group
consisting of (1') a halogen,  (2) a hydroxy group, (3') a CIA alkyl and
(4') a Ci-4 alkoxy, (4) a phenyl which may have a substituent selected from
the group 15 consisting of (1') a halogen, (2') a CIA alkoxy-C1-4 alkyl,
(3') a mono-C1-4  alkylcarbamoylCI-4 alkyl, (4') a Cr4 alkoxy and (5') a
mono-C1-4  alkylcarbamoyl-C1-4 alkoxy, or (5) a Cr4 alkoxy;  



Ra is a Cr4 alkyl;  20 R4 is (1) a hydrogen atom,  (2) a Cr4 alkoxy, (3) a
C6.io aryl, (4) a N-CIA alkyl-N-Cr4 alkylsulfonylamino,  25 (5) a hydroxyl
group, or 5  (6) a 5- to 7-membered nitrogen-containing heterocyclic group
which may  



have a substituent selected from the group consisting of (1') oxo, (2') a
Ci-4  alkyl, (3') a hydroxy-Ci-4 alkyl, (4') a C,-4 alkoxy-carbonyl, (5) a
mono-Cr4  alkyl-carbamoyl and (6') a C,-4 alkylsulfonyl; 5 n is an integer
of 1 to 4; provided that when R2 is a phenyl which may have a substituent,
R4 is a  5- to 7-membered nitrogen-containing heterocyclic group which may
have  a substituent selected from the group consisting of (1) oxo, (2) a
hydroxy- C1-4 alkyl, (3) a CI-4 alkoxy-carbonyl, (4) a mono-C,-4
alkyl-carbamoyl and  10 (5) a Cld alkylsulfonyl; or a salt thereof, 



[2] A compound as defined in [1] above, wherein  R2 is (1) a C,-4 alkyl
which may have a substituent selected from the group  consisting of (1') a
hydroxy group, (2') a CI-4 alkoxy, (3') a C1-4 alkoxy- 15 carbonyl, (4') a
di-Ci-4 alkyl-carbamoyl and (5) a 5 to 7-membered nitrogen-containing
heterocyclic group, (2) a Cas cycloalkyl which may have (1) a hydroxy group
or (2) a mono- Cr4 alkyl-carbonylamino, (3) a 5- to 7-membered
nitrogen-containing heterocyclic group which may  



20 have a substituent selected from the group consisting of (1) a halogen,
(2') a hydroxy group, (3) a Cr4 alkyl and (4') a Cr4 alkoxy, (4) a phenyl
which may have a substituent selected from the group  consisting of (1) a
halogen, (2) a C1-4 alkoxy-C,-4 alkyl, (3') a mono-C,-4
alkyl-carbamoyl-Cl-4 alkyl and (4') a mono-CIA alkylcarbamoyl-Cr4 alkoxy,
25 or (5) a Cr4 alkoxy;  R4 is (1) a Cr4 alkoxy,  



(2) a Cs-lo aryl, 30 (3) a N-Cl-4 alkyl-N-Ci-4 alkylsulfonylamino or (4) a
5- to 7-membered nitrogen-containing heterocyclic group which may  have a
substituent selected from the group consisting of (1) oxo, (2') a 6
hydroxy-C14 alkyl, (3') a Ci.4 alkoxy-carbonyl, (4') a mono-C1-4 alkyl-
carbamoyl and (5') a C1-4 alkylsulfonyl; [3] A compound as defined in [1]
above, wherein RI is methyl;  [4] A compound as defined in [1] above,
wherein R2 is a 5- to 7 



5 membered nitrogen-containing heterocyclic group which may have a
substituent selected from the group consisting of (1) a halogen, (2) a
hydroxy group, (3) a Ci-4 alkyl and (4) a Ci-4 alkoxy; [5] A compound as
defined in [1] above, wherein R3 is methyl; [6] A compound as defined in [1]
above, wherein R4 is a Ci4 alkoxy;  10 [7] A compound as defined in [1]
above, wherein n is 2; [8] A compound as defined in [1] above, wherein R9 is
methyl, R4 is a  hydrogen atom and n is 1; [9]
N-(4-(1-(2,6-difluorobenzyl)-5-(((2- 



methoxyethyl)(methyl)amino)methyl)-2,4-dioxo-3-(2-pyridinyl)-1,2,3,4- 15
tetrah drothieno[2 3-d] y pyrimidin-6-yl)phenyD-N'-methoxyurea, N-(4-(1-
(2,6-difluorobenzyl)-5-(((2 -ethoxyethyl)(methyl)amino)methyl)-2,4-dioxo-
3-(2-pyridinyl)-1,2,3,4-tetrahydrothieno[2, 3-d]pyrimidin-6-yl)phenyl)-N'-
methoxyurea, N-(4-(1-(2,6-difluorobenzyl)-5-((dimethylamino)methyl)-3-
(6-methoxy-3-pyridazinyl)-2,4-dioxo-1,2,3,4-tetrahydrothieno[2,3 2 0
d]pyrimidin-6-yl)phenyl)-N'-methoxyurea or N-(4-(1-(2,
6-difluorobenzyl)-5-((dimethylamino)methyl)-3-(6- 



methoxypyridin-3-yl)-2, 4-dioxo-1,2, 3,4-tetrahydrothieno[2,3-d]pyrimidin-
6-yl)phenyl)-N'-methoxyurea, or a salt thereof [10]
N-(4-(5-((2-methoxyethyl)methylamino)methyl)-1-(2,6- 25
difluorobenzyl)-1,2,3,4-tetrahydro-2,4-dioxo-3-(4-
methoxyphenyl)thieno[2,3-d]pyrimidin-6-yl)phenyl)-N'-methoxyurea or
N-(4-(1-(2,6-difluorobenzyl)-5-((dimethylamino)methyl)-3-(4-
methoxyphenyl)-2,4-dioxo-1,2,3,4-tetrahydrothieno[2,3-d]pyrimidin-6-
yl)phenyl)-N'-methoxyurea, or a salt thereof, 30 [11] A prodrug of the
compound as defined in [1] above; 



[12] A pharmaceutical which comprises the compound as defined in [1]  above
or a prodrug thereof, 7  [13] A pharmaceutical as defined in [12] above,
which is a  gonadotropin-releasing hormone antagonist; [14] A pharmaceutical
as defined in [12] above, which is for preventing  or treating a sex hormone
dependent disease; 5 [15] A pharmaceutical as defined in [12] above, which
is for preventing  or treating sex hormone-dependent cancer, bone metastasis
of sex  



hormone-dependent cancer, prostatic hypertrophy, hysteromyoma,
endometriosis, metrofibroma, precocious puberty, amenorrhea,  premenstrual
syndrome, dysmenorrhea, multilocular ovary syndrome, 10 polycystic ovary
syndrome, acne, alopecia, Alzheimer's disease, infertility,  irritable bowel
syndrome, benign or malignant tumor which is hormone  independent and LH-RH
sensitive or hot flash; reproduction regulator;  contraceptive agent;
ovulation inducer; or for prevention of postoperative  recurrence of sex
hormone-dependent cancer; 15 [16] A method for antagonizing
gonadotropin-releasing hormone, which  



comprises administering an effective amount of the compound as defined  in
[1] above to a mammal; [17] Use of the compound as defined in [1] above for
manufacturing a  pharmaceutical composition for antagonizing
gonadotropin-releasing  20 hormone; [18] A compound of the formula:  R (CH2)
v 0 b Rd SIR  S N -`--o  



(CH2) pRe  wherein Ra is (1) a hydrogen atom, (2) an aryl group which may
have 1 to 5 25 substituents selected from the group consisting of (i) a
halogen, (ii) nitro,  (iii) cyano, (iv) amino, (v) a carboxyl group which
may be esterified or  amidated, (vi) an alkylenedioxy, (vii) an alkyl,
(viii) an alkoxy, (ix) an  alkylthio, (x) an alkylsulfinyl and (xi) an
alkylsulfonyl, (3) a cycloalkyl 8  group which may have a substituent or (4)
a heterocyclic group which  



may have a substituent; Rb is a nitrogen-containing heterocyclic group
which may have a substituent; Re is an amino group which may have a
substituent; Rd is an aryl group which may have a substituent; p is an 5
integer of 0 to 3; q is an integer of 0 to 3; or a salt thereof and so
forth.  The definition of each term is described in the following
paragraphs. Examples of the "Ci-4 alkyl" include a linear Ciro alkyl (e.g.
methyl,  ethyl, propyl, butyl, and the like), a branched Ca4 alkyl (e.g.,
isopropyl,  10 isobutyl, sec-butyl, tert-butyl, and the like), and the like.



Examples of the "CI-6 alkyl" include a linear Ci-6 alkyl (e.g. methyl,
ethyl, propyl, butyl, pentyl, hexyl and the like), a branched Cs-6 alkyl
(e.g.,  isopropyl, isobutyl, sec-butyl, tert-butyl, isopentyl and the like),
and the  like. 15 Examples of the "C1-4 alkoxy" include a linear CI-4 alkoxy
(e.g.  methoxy, ethoxy, propoxy, butoxy, and the like), a branched Ca-4
alkoxy  (e.g., isopropoxy, isobutoxy, sec-butoxy, tert-butoxy, and the
like), and the  like. Examples of the "Ci-4 alkoxy-carbonyl include
methoxycarbonyl,  



20 ethoxycarbonyl,propoxycarbonyl,isopropoxycarbonyl,butoxycarbonyl,
isobutoxycarbonyl, sec-butoxycarbonyl, tert-butoxycarbonyl, and the like.
Examples of the "di-C1-4 alkyl-carbamoyl" include  dimethylcarbamoyl,
diethylcarbamoyl, dipropylcarbamoyl,  diisopropylcarbamoyl,
N-ethyl-N-methylcarbamoyl, and the like. 25 Examples of the "5- to
7-membered nitrogen-containing  heterocyclic group" include pyrrolidin-1-yl,
pyrrolidin-2-yl, pyrrolidin-3- yl, oxazolidin-3-yl, thiazolidin-3-yl,
isoxazolidin-2-yl, isothiazolidin-2-yl,  imidazolidin-1-yl,
imidazolidin-2-yl, imidazolidin-4-yl, pyrazolidin-l-yl,  



pyrazolidin-3-yl, pyrazolidin-4-yl, pyrrol- 1-yl, pyrrol-2-yl, pyrrol-3-yl,
30 imidazol-1-yl, imidazol-2-yl, imidazol-4-yl, pyrazol-1-yl, pyrazol-3-yl,
pyrazol-4-yl, 1,2,3-triazol-1-yl, l,2,5-triazol-l-yl, tetrazol-l-yl,
tetrazol-2- yl, tetrazol-5-yl, oxazol-2-yl, oxazol-4-yl, oxazol-5-yl,
isoxazol-3-yl, 9  isoxazol-4-yl, isoxazol-5-yl, thiazol-2-yl, thiazol-4-yl,
thiazol-5-yl,  isothiazol-3-yl, isothiazol-4-yl, isothiazol-5-yl,
piperidin-l-yl, piperidin-2- yl, piperidin-3-yl, piperidin-4-yl,
piperazin-l-yl, piperazin-2-yl,  morpholin-2-yl, morpholin-3-yl,
morpholin-4-yl, pyridin-2-yl, pyridin-3-yl, 



5 pyridin-4-yl, pyrazin-2-yl, pyrimidin-2-yl, pyrimidin-4-yl,
pyrimidin-5-yl,  pyridazin-3-yl, pyridadin-4-yl, and the like. Among them,
preferable  examples are pyrrolidin-1-yl, pyrrolidin-2-yl, imidazol-l-yl,
imidazol-2-yl,  1,2,3-triazol-1-yl, 1,2,5-triazol-1-yl, tetrazol-l-yl,
tetrazol-2-yl, pyridin-2- yl, pyridin-4-yl, and the like. 10 Examples of the
"Cl-4 alkyl-carbonyl" include methyl-carbonyl,  ethyl-carbonyl,
propyl-carbonyl, isopropyl-carbonyl, butyl-carbonyl,  isobutyl-carbonyl,
sec-butyl-carbonyl, tert-butyl-carbonyl, and the like. The "halogen" include
fluorine, chlorine, bromine and iodine.  



Examples of the "mono-C1-4 alkyl-carbonylamino" include 15
methylcarbonylamino, ethylcarbonylamino, propylcarbonylamino,
isopropylcarbonylamino, butylcarbonylamino, isobutylcarbonylamino,
sec-butylcarbonylamino, tert-butylcarbonylamino, and the like. Examples of
the "Cs-a cycloalkyl" include cyclopropyl, cyclobutyl,  cyclopentyl,
cyclohexyl, cycloheptyl, cyclooctyl, and the like. 20 The "Ci-4 alkoxy-C14
alkyl" include methoxymethyl, 1- methoxyethyl, 2-methoxyethyl,
1-methoxypropyl, 2-methoxypropyl, 3- methoxypropyl, 1-methoxybutyl,
2-methoxybutyl, 3-methoxybutyl, 4- 



methoxybutyl, 1-methoxy-1-methylethyl, 2-methoxy-1-methylethyl, 1-
methoxy-1-methylpropyl, 2-methoxy-1-methylpropyl, 3-methoxy-1 25
methylpropyl, 1-(methoxymethyupropyl, 1-methoxy-2-methylpropyl, 2-
methoxy-2-methylpropyl, 3-methoxy-2-methylpropyl, 2-methoxy-1,1-
dimethylethyl, ethoxymethyl, 2-ethoxyethyl, 3-ethoxypropyl, 4- ethoxybutyl,
and the like. Examples of the "mono-Ci4 alkyl-carbamoyl-CI.4 alkyl" include
30 methylaminocarbonylmethyl, ethylaminocarbonylmethyl, 2-
methylaminocarbonylethyl, 2ethylaminocarbonylethyl, and the like. 



Examples of the "mono-C1-4 alkyl-carbamoyl-C14 alkoxy" include 10
methylaminocarbonylmethoxy, ethylaminocarbonylmethoxy, 2-
methylaminocarbonylethoxy, 2ethylaminocarbonylethoxy, and the like. Examples
of the "Co-io aryl' include phenyl, 1-naphthyl, 2- naphthyl, and the like. 5
Examples of the "N-CI4 alkyl-N-C1-4 alkylsulfonylamino" include N-
methyl-N-methylsulfonylamino, N-ethyl-N-methylsulfonylamino, N-
ethylsulfonyl-N-methylamino, N- ethyl-N-ethylsulfonylamino, and the  



like. Examples of the "hydroxy-C1-4 alkyl" include hydroxymethyl, 1- 10
hydroxyethyl, 2-hydroxyethyl, 1-hydroxypropyl, 2-hydroxypropyl, 3-
hydroxypropyl, 1-hydroxybutyl, 2-hydroxybutyl, 3-hydroxybutyl, 4-
hydroxybutyl, 1-hydroxy-1-methylethyl, 2-hydroxy-1-methylethyl, 1-
hydroxy-1-methylpropyl, 2-hydroxy-1-methylpropyl, 3-hydroxy-l- methylpropyl,
1-(hydroxymethyl)propyl, 1-hydroxy-2-methylpropyl, 2 15
hydroxy-2-methylpropyl, 3-hydroxy-2-methylpropyl, 2-hydroxy-1,1-
dimethylethyl, and the like. 



Examples of the "mono-C1.4 alkyl-carbamoyl" include  methylcarbamoyl,
etylcarbamoyl, propylcarbamoyl, isopropylcarbamoyl,  butylcarbamoyl,
isobutylcarbamoyl, sec-butylcarbamoyl, tert 2 0 . butylcarbamoyl, and the
like. Examples of the TI-4 alkylsulfonyl" include methylsulfonyl,
ethylsulfonyl, propylsulfonyl, isopropylsulfonyl, butylsulfonyl,
isobutylsulfonyl, sec-butylsulfonyl, tert-butylsulfonyl, and the like. As
R', methyl and ethyl are preferable, and especially methyl is  25
preferable. 



As R2, 5- to 7-membered nitrogen-containing heterocyclic group  which may
have a substituent selected from the group consisting of (1) a  halogen, (2)
a hydroxy group, (3) a Ci-4 alkyl and (4) a Cr4 alkoxy is  preferable. Among
them, pyridyl (pyridin-2-yl, pyridin-3-yl, pyridin-4 30 yl)which may have a
substituent selected from the group consisting of  (1) a halogen, (2) a
hydroxy group, (3) a Crr4 alkyl and (4) a Ci4 alkoxy is  more preferable.
Especially, unsubstituted pyridin-2-yl is preferable. 11  As R3, methyl and
ethyl are preferable. Especially, methyl is  



preferable. As Its, a Ci-4 alkoxy is preferable. Especially, methoxy and
ethoxy  are preferable. 5 As n, 1 or 2 is preferable. Especially, 2 is
preferable. Preferable examples of the combination of R3, R4 and n, includes
the case that R3 is methyl, R4 is a hydrogen atom and n is 1. Preferable
examples of Compound (I) include N-(4-(1-(2,6-
difluorobenzyl)-5-(((2-methoxyethyl)(methyl)amino)methyl)-2,4-dioxo-3- 10
(2-pyridinyl)-1,2,3,4-tetrahydrothieno[2,3-d]pyrimidin-6-yl)phenyl)-N'- 



methoxyurea, N-(4-(1-(2,6-difluorobenzyl)-5-(((2 ethoxyethyl)(methyl)
amino)methyl)-2,4-dioxo-3-(2-pyridinyl)-1,2,3,4-
tetrahydrothieno[2,3-d]pyrimidin-6-yl)phenyl)-N'-methoxyurea, N-(4-(1-
(2,6-difluorobenzyl)-5-((dimethylamino)methyl)-3-(6-methoxy-3 15
pyridazinyl)-2,4-dioxo-1,2,3,4-tetrahydrothieno[2,3-d]pyrimidin-6-
yl)phenyl)-N'-methoxyurea or N-(4-(1-(2,6-difluorobenzyl)-5-
((dimethylamino)methyl)-3-(6-methoxypyridin-3-yl)-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-d]pyrimidin-6-yl)phenyl)-N'-methoxyurea. Salts of
Compound (1) are preferably physiologically acceptable 



20 acid addition salts. Such salts include, for example, salts with
inorganic  acids (e.g., hydrochloric acid, hydrobromic acid, nitric acid,
sulfuric acid,  phosphoric acid, etc.), salts with organic acids (e.g.,
formic acid, acetic  acid, trifluoroacetic acid, fumaric acid, oxalic acid,
tartaric acid, maleic  acid, citric acid, succinic acid, malic acid,
methanesulfonic acid, 25 benzenesulfonic acid, p-toluenesulfonic acid,
etc.), and the like. When  Compound W has an acidic group, it may be formed
into a physiologically  acceptable salt with an inorganic base (e.g., alkali
metals and alkaline  earth metals such as sodium, potassium, calcium,
magnesium, etc.;  



ammonia, and the like) or an organic base (e.g., trimethylamine, 30
triethylamine, pyridine, picoline, ethanolamine, diethanolamine,
triethanolamine, dicyclohexylamine, N,N'-dibenzylethylenediamine, and  the
like). 12  For example, Compound (1) can be produced according to the
following production methods. Compounds illustrated in the following
reaction schemes include their salts. Examples of the salts include the
same salts as the salts of Compound (1), etc. Compounds (1)-UV) 



5 illustrated in the following reaction schemes may be formed into the
acceptable salts depending on the reaction conditions. (Production Method 1)
R-N 0 9 () "R4  2 RAN 0  R0-NxN /-\ S N0 R4-(CH2)"-L R'0-N N NR 0 S N 0  F
F F 



(I I) (I) In the above formula, L is a leaving group, and other symbols are
10 the same as defined above. Examples of "leaving group" represented by L
are a halogen atom,  CI-4 alkylsulfonyloxy which may have a halogen atom,
and the like.  Examples of "C1-4 alkylsulfonyloxy which may have a halogen
atom" are  methanesulfonyloxy, ethanesulfonyloxy,
trifluoromethanesulfonyloxy,  15 and the like. Compound (II) can be produced
in any per se known manner, for  



example, according to the methods disclosed in JP-A-2001-278884, WO
00/56739 or analogous methods thereto. For example, Compound (1) can be
produced by reacting Compound  20 (II) and a compound represented by the
formula: R4-(CH2). -L. This  reaction is preferably carried out in the
presence of a base. Examples of "base" are inorganic bases such as sodium
carbonate,  sodium hydrogen carbonate, potassium carbonate, potassium
hydrogen  carbonate, sodium hydroxide, potassium hydroxide, thallium
hydroxide,  25 and the like; and organic bases such as triethylamine, 



diisopropylethylamine, pyridine, and the like. 13  The amount of the
compound represented by the formula: R4 (CHao L in the reaction of Compound
(II) and the compound represented  by the formula: R4-(CH2). L is about 1 to
about 3 moles per 1 mole of  Compound (II). The amount of a base is about 1
to about 3 moles per 1  5 mole of Compound (U). This reaction is usually
carried out in a solvent inert to the  reaction. Examples of "solvent" are
an ether (e.g., diethyl ether, dioxane,  



dimethoxyethane, tetrahydrofuran, and the like), an aromatic  hydrocarbon
(e.g., benzene, toluene, and the like), an amide (e.g., 10
dimethylformamide, dimethylacetamide, and the like), a halogenated
hydrocarbon (e.g., chloroform, dichloromethane, and the like), and the
like. The reaction temperature is usually about 0 to about 150 C,
preferably about 50 to about 80 C. The reaction time is usually about 1  15
to about 24 hours. (Production method 2) 



(CH R4 RI (CHz)R4 R :N z z R0-N N I OR' Rz-NHz R'0 NxN ~ R_~ S NHR X S N-CO
R" o N COR"  0 IB F  (III) F (IV) 3 (CH2)R4  R'N 0 .Rz  Y H 



R'0-NN (_~ 3I 0 N'L  I~  F (I)  In the above formula, R' is a hydrogen atom
or a C1-4 alkyl; R" is a 14  CI-4 alkyl; and the other symbols are as
defined above. Examples of the CI-4 alkyl represented by R' and R" are a
linear C1-4  



alkyl (e.g., methyl, ethyl, propyl, butyl, and the like), a branched C34
alkyl (e.g., isopropyl, isobutyl, sec-butyl, tert-butyl, and the like), and
the  5 like. Compound (III) can be produced in any per se known manner, for
example, by reacting p-nitrophenylacetone with a cyanoacetic ester  compound
and sulphur [e.g., Chem. Ber., U, 94-100(1966)] followed by  subjecting the
obtained 2-amino-4-methyl-5-(4-nitrophenyl)thiophene to 10 the methods
disclosed in JP-A-9-169768, WO 96/24597 or analogous  methods thereto. 



1) When R' is hydrogen atom, Compound (1) can be produced by  reacting
Compound (III) with a compound represented by the formula:  R2-NHL or a salt
thereof in the presence of a condensing agent, to obtain  15 Compound (IV),
following by subjecting to cyclization. Examples of "condensing agent" are
WSC (1-ethyl-3-(3- dimethylamin opropyl)carbodiimide hydrochloride), DCC
(dicyclohexylcarbodiimide), diethyl cyanophosphate, benzotriazol-1-
yloxytripyrrolidinophosphonium hexafluorophosphate: PyBOP), and the  20
like. 



The amount of "condensing agent" is about 1 to about 3 moles per 1  mole of
Compound (III). This reaction is advantageously carried out in a solvent
inert to the  reaction. 25 Examples of the solvent are an alcohol (e.g.,
ethanol, methanol,  and the like), an aromatic hydrocarbon (e.g., benzene,
toluene, and the  like), an amide (e.g., dimethylformamide,
dimethylacetamide, and the  like), a halogenated hydrocarbon (e.g.,
chloroform, dichloromethane, and  the like), and so the like. 



30 The reaction temperature is usually about 0 to about 150 C,  preferably
about 0 to 25 C. The reaction time is usually about 1 to  about 36 hours. 15
The product as produced in the manner mentioned above may be applied to the
next reaction while it is still crude in the reaction mixture,  or may be
isolated from the reaction mixture in any ordinary manner.  Compound (IV) is
subjected to cyclization in the presence of a base. 5 Examples of "base" are
inorganic bases such as sodium methoxide,  



sodium carbonate, sodium hydrogen carbonate, potassium carbonate,  potassium
hydrogen carbonate, sodium hydroxide, potassium hydroxide,  thallium
hydroxide; and organic bases such as triethylamine, pyridine,  and the like;
and the like. 10 The amount of "base" is about 2 to about 20 moles,
preferably  about 5 to about 12 mole per 1 mole of Compound (TV). This
reaction is usually carried out in a solvent inert to the  reaction.
Examples of the solvent are an alcohol (e.g., ethanol, methanol,  



15 and the like), an aromatic hydrocarbon (e.g., benzene, toluene, and the
like), an amide (e.g., dimethylformamide, dimethylacetamide, and the  like),
a halogenated hydrocarbon (e.g., chloroform, dichloromethane, and  the
like), and the like. The reaction temperature is usually about 0 to 150 C,
preferably  20 room temperature (about 15 to 25 C). The reaction time is
usually  about 1 to 36 hours. 2) When R' is an alkyl group, Compound (I) can
be produced by  reacting Compound (III) with an activated R2-NH?. 



The activated R2-NH2 can be produced in any per se known 25 manner, for
example, by reacting an organo-aluminum reagent with R2- NHz in a solvent
inert to the reaction. Examples of "organo-aluminum reagent" are trimethyl
aluminum,  dimethyl aluminum chloride, and the like; and a solution
including them,  and the like. 30 The amount of "organo-aluminum reagent" is
about 1 to about 5  moles, preferably about 1 mole per 1 mole of R2-NH2.
Examples of the solvent are a halogenated hydrocarbon (e.g., 



16  chloroform, dichloromethane, and the like). The reaction temperature is
usually about 0 to about 150 C,  preferably about 0 to 25 C. The reaction
time is usually about 1 to  about 6 hours. 5 The cyclization can be carried
out by reacting Compound (III) with  an activated R2-NH2 to obtain Compound
(1). The amount of "Compound (III)" is about 1/5 volume of a mixture of
R2-NH2 and the organo-aluminum reagent. 



This reaction is usually carried out in a solvent inert to the  10 reaction.
Such solvent is the same as those used in the reaction to obtain an
activated R2-NH2. The reaction temperature is usually about 0 to about 150
C,  preferably about 0 to 25 C. The reaction time is usually about 1 to  15
about 48 hours. Compound (1) can also be produced by a known hydrolysis
reaction,  deprotection reaction, acylation reaction, alkylation reaction,
oxidation  



reaction, cyclization reaction, carbon bond expanding reaction,  substituent
exchanging reaction, or a combination thereof. 20 Compound (1) maybe
isolated and purified by per se known means  of separation such as
recrystallization, distillation and chromatography,  and the like. When
Compound (I) is obtained in free form, it can be converted to  a salt by per
se known methods or methods analogous thereto. When 25 Compound (1) is
obtained in salt form, it can be converted to the free form  or another salt
by per se known methods or methods analogous thereto.  



Compound (I) may be a hydrate or a non-hydrate. The hydrate is  exemplified
by monohydrate, sesquihydrate and dihydrate. When Compound (I) is obtained
as a mixture of optically active  30 configurations, it can be resolved into
the (R)- and (S)-forms by the  conventional optical resolution techniques.
Compound (1) can be used as a prodrug. The prodrug of 17  Compound (I) or a
salt thereof means a compound which is converted to  Compound (I) of the
present invention under physiological conditions or  



with a reaction due to an enzyme, an gastric add, and the like in the
living body, that is, a compound which is converted to Compound (1) of 5 the
present invention with oxidation, reduction, hydrolysis, and the like
according to an enzyme; a compound which is converted to Compound (I)  of
the present invention with gastric acid, etc. The prodrug for  Compound U)
may for example be a compound obtained by subjecting an  amino group in
Compound (I) to an acylation, alkylation or 10 phosphorylation (e.g., a
compound obtained by subjecting an amino group  in Compound (I) or to an
eicosanoylation, alanylation,  



pentylaminocarbonylation, (5-methyl-2-oxo-1,3-dioxolen-4-
yl)methoxycarbonylation, tetrahydrofuranylation, pyrrolidyhnethylation,
pivaloyloxymethylation and tert-butylation, etc.); a compound obtained 15 by
subjecting a hydroxy group in Compound (I) to an acylation,  alkylation,
phosphorylation or boration (e.g., a compound obtained by  subjecting an
hydroxy in Compound (I) to an acetylation, palmitoylation,  propanoylation,
pivaloylation, succinylation, fumarylation, alanylation,
dimethylaminomethylcarbonylation, etc.). Any of these compounds can 20 be
produced from Compound (1) by a method known per se. 



A prodrug of Compound (I) may also be one which is converted into  Compound
(I) under a physiological condition, such as those described in  "IYAKUHIN
no KAIHATSU (Development of Pharmaceuticals)", Vol.7,  Design of Molecules,
p.163-198, Published by HIROKAWA SHOTEN 25 (1990). Compound (1) may be
labeled with an isotope (e.g., 311, 14C, 95S) and  the like. In the reaction
described above, a starting compound having an  amino group, a carboxy group
or a hydroxy group as its substituent may  



30 be present as a compound in which a protective group employed ordinarily
in a peptide chemistry has been introduced into such a  substituent, and an
intended compound can be obtained by deprotection 18  if necessary after the
reaction. A protective group for an amino group may for example be an
optionally substituted C1-6 alkyl-carbonyl (e.g., acetyl, propionyl, and the
like), formyl, phenylcarbonyl, a Cie alkyloxycarbonyl (e.g., 5
methoxycarbonyl, ethoxycarbonyl, tert-butoxycarbonyl, and the like),  



phenyloxycarbonyl, a C7.14 aralkyloxy-carbonyl (e.g., benzyloxycarbonyl,
9-fluorenylmethoxycarbonyl, and the like), trityl, phthaloyl and the like.
Its substituent may for example be a halogen atom (e.g., fluorine, chlorine,
bromine and iodine), a Ci-s alkylcarbonyl (e.g., acetyl, propionyl,  10
butyryl, and the like), nitro and the like, and the number of the
substituents may be 1 to 3. A protective group for a carboxy may for example
be an optionally  substituted Ci-6 alkyl (e.g., methyl, ethyl, propyl,
isopropyl, butyl, tert- butyl, and the like), phenyl, trityl, silyl and the
like. Its substituent 



15 may for example be a halogen atom (e.g., fluorine, chlorine, bromine and
iodine), a Ci.s alkylcarbonyl (e.g., acetyl, propionyl, butyryl, and the
like),  formyl, nitro, and the number of the substituents may be 1 to 3. A
protective group for a hydroxy group may for example be an  optionally
substituted Ci-s alkyl (e.g., methyl, ethyl, propyl, isopropyl,  20 butyl,
tert-butyl, and the like), phenyl, a C7-io aralkyl (e.g., benzyl, and the
like), a Cis alkylcarbonyl (e.g., acetyl, propionyl, and the like), formyl,
phenyloxycarbonyl, a C7-io aralkyloxycarbonyl (e.g., benzyloxycarbonyl,  and
the like), tetrahydropyranyl, tetrahydropuranyl, silyl and the like. 



Its substituent may for example be a halogen atom (e.g., fluorine, 25
chlorine, bromine and iodine), a Ci.6 alkyl, phenyl, a C7a1 aralkyl, nitro,
and the like, and the number of the substituents may be 1 to 4. The method
for introducing and removing the protective group is  demonstrated in
accordance with a known method or analogous method  thereof (e.g., the
method described in Protective Groups in Organic 30 Chemistry (J.F.W.McOmie
et al, Plenum Press). A deprotection method  may be a treatment with an
acid, base, reduction, UV, hydrazine,  phenylhydrazine, sodium
N-methyldithiocarbamate, 



19  tetrabutylammonium fluoride, palladium acetate and the like. Compound
(I) of the present invention or a salt thereof (hereinafter  also referred
to as "the compound of the present invention") possesses  excellent
GnRH-antagonizing activity and low toxicity (for example, acute 5 toxicity,
chronic toxicity, genetic toxicity, reproduction toxicity,  cardiotoxicity,
drug interaction, carcinogenicity). In addition, it is  excellent in oral
absorbability, action sustainability, stability and  pharmacokinetics. Also,
it is scarcely influenced by plasma ingredients. 



The compound of the present invention can therefore be safely used in a  10
mammal (e.g., human, monkey, bovine, horse, dog, cat, rabbit, rat,  mouse,
etc.) for the preventing and/or treating diseases depending on  male or
female hormones, diseases due to excess of these hormones, etc.,  by
suppressing gonadotropin secretion with its GnRH receptor- antagonizing
action to control plasma sex hormone concentrations. 15 For example, the
compound of the present invention is useful for  preventing and/or treating
sex hormone- dependent cancers (e.g., prostatic  cancer, uterine cancer,
breast cancer, pituitary tumor, etc.), bone  



metastasis of sex hormone- dependent cancer, prostatic hypertrophy,
hysteromyoma, endometriosis, metrofibroma, precocious puberty, 20
amenorrhea, premenstrual syndrome, dysmenorrhea, multilocular ovary
syndrome, polycystic ovary syndrome, acne, alopecia, Alzheimer's disease
(Alzheimer's disease, senile dementia of Alzheimer type and a mixed type
thereof), and the like. The compound of the present invention is also
useful for the regulation of reproduction in males and females (e.g., 25
pregnancy regulators, menstruation cycle regulators, etc.). The  compound of
the present invention can be also used as a male or female  



contraceptive, or as a female ovulation inducer. Based on its rebound
effect after withdrawal, the compound of the present invention can be  used
to treat infertility. And the compound of this invention can be used 30 as
an agent for preventing and/or treating benign or malignant tumor  which is
hormone independent and LH-RH sensitive. And the  compound of the present
invention can be used as an agent for 20  preventing and/or treating
irritable bowel syndrome and for preventing  postoperative recurrence of sex
hormone-dependent cancer (an agent for  



preventing postoperative recurrence of prostatic cancer; an agent for
preventing postoperative recurrence of breast cancer or ovarian cancer in 5
the condition before or after menopause; especially, an agent for
preventing postoperative recurrence of breast cancer or ovarian cancer in
the condition before menopause). In addition, the compound of the present
invention is useful for  regulation of animal estrus, improvement of meat
quality and promotion  10 of animal growth in the field of animal husbandry.
The compound of the present invention is also useful as a fish spawning
promoter.  



The compound of the present invention can be also used to  suppress the
transient rise in plasma testosterone concentration (flare  phenomenon)
observed in administration of a GnRH super-agonist such 15 as leuprorelin
acetate. The compound of the present invention can be  used in combination
with a GnRH super-agonist such as leuprorelin  acetate, gonadorelin,
buserelin, triptorelin, goserelin, nafarelin, histrelin,  deslorelin,
meterelin, lecirelin, and the like. Among others, preferred is  leuprorelin
acetate. 20 It is also beneficial to use the compound of the present
invention in  



conjunction with at least one member selected from the steroidal or
nonsteroidal antiandrogen agent or antiestrogen agent, chemotherapeutic
agent, GnRH antagonistic peptide, a-reductase inhibitor, a-receptor
inhibitor, aromatase inhibitor, 17f3-hydroxysteroid dehydrogenase 25
inhibitor, adrenal androgen production inhibitor, kinase inhibitor, drug
for hormone therapy, and drug inhibiting cell growth factor or its
receptor, among others. The "chemotherapeutic agent" mentioned above
includes  ifosfamide, adriamycin, peplomycin, cisplatin, cyclophosphamide,
5-FU,  



30 UFT, methotrexate, mitomycin C, mitoxantrone, etc. The "GnRH antagonistic
peptide" mentioned above includes non- oral GnRH antagonistic peptides such
as cetrorelix, ganirelix, abarelix, 21  etc. The "adrenal androgen
production inhibitor" mentioned above  includes lyase (C17, 2o-lyase)
inhibitors, etc. The "kinase inhibitor" mentioned above includes tyrosine
kinase  5 inhibitor, etc. 



The "drugs for hormone therapy" includes antiestrogens,  progesterons (e.g.,
MPA, etc.), androgens, estrogens and androgen  antagonists, among others.
The "cell growth factor" may be any substance that promotes  10
proliferation of cells and generally includes peptides with molecular
weights not over 20,000 which express the action at low concentrations
through binding to receptors. Specifically, there can be mentioned (1)  EGF
(epidermal growth factor) or substances having the substantially the  same
activity (e.g., EGF, heregulin (HER2 ligand), etc.), (2) insulin or 



15 substances having substantially the same activity (e.g., insulin, IGF
(insulin-like growth factor)-l, IGF-2, etc.), (3) FGF (fibroblast growth
factor) or substances having substantially the same activity (aFGF,  bFGF,
KGF (keratinocyte growth factor), HGF (hepatocyte growth factor),  FGF-10,
etc.), and (4) other growth factors (e.g., CSF (colony stimulating 20
factor), EPO (erythropoietin), IL-2 (interleukin-2), NGF (nerve growth
factor), PDGF (platelet-derived growth factor) and TGFR (transforming
growth factor p), etc.), among others. The "cell growth factor receptor" may
be any receptor capable of  



binding said cell growth factor, including EGF receptor, heregulin 25
receptor (HER2), insulin receptor-1, insulin receptor-2, IGF receptor,  FGF
receptor-1, FGF receptor-2, etc. The drug inhibiting the cell growth factor
mentioned above  includes herceptin (anti-HER2 receptor antibody), among
others.  The drug inhibiting the growth factor mentioned above or its 30
receptor includes herbimycin, PD153035 [e.g., Science, 265 (5175) p1093,
(1994)], etc. As a further class of drugs inhibiting the cell growth factor
or its 



22  receptor includes HER2 inhibitors. The HER2 inhibitor may be any
substance that inhibits the activity of HER2 (e.g., phosphorylating
activity), thus including an antibody, a low-molecular weight compound
(synthetic or natural product), an antisense, an HER2 ligand, heregulin, 5
and any of them as partially modified or mutated in structure.  Moreover, it
may be a substance which inhibits HER2 activity by  inhibiting HER2 receptor
(e.g. HER2 receptor antibody). The low  molecular weight compound having
HER2 inhibiting activity includes, for 



example, the compounds described in WO 98/03505, namely 1-[3-[4-[2- 10
((E)-2-phenylethenyl)-4-oxazolylmethoxy)phenyl)propyl]-1,2,4-triazole  and
the like. For prostatic hypertrophy, examples of such combination includes
the compound of the present invention in combination with the GnRH
super-agonist, androgen antagonist, antiestrogen, GnRH antagonistic 15
peptide, a-reductase inhibitor, a-receptor inhibitor, aromatase inhibitor,
17f3-hydroxysteroid dehydrogenase inhibitor, adrenal androgen  production
inhibitor, kinase inhibitor, or the like. 



For prostatic cancer, examples of such combination includes the  compound of
the present invention in combination with the GnRH super- 20 agonist,
androgen antagonist, antiestrogen, chemotherapeutic agent (e.g.,
ifosfamide, UFT, adriamycin, peplomycin, cisplatin, etc.), GnRH antagonistic
peptide, aromatase inhibitor, 170-hydroxysteroid  dehydrogenase inhibitor,
adrenal androgen production inhibitor, kinase  inhibitor, drug for hormone
therapy such as estrogenes (e.g., DSB, EMP, 25 etc.), androgen antagonist
(e.g., CMA etc.), drug antagonizing growth  factor or its receptor, and so
forth. 



For breast cancer, examples of such combination includes the  compound of
the present invention in combination with the GnRH super- agonist,
antiestrogen, chemotherapeutic agent (e.g., cyclophosphamide, 5 30 FU, UFT,
methotrexate, adriamycin, mitomycin C, mitoxantrone, etc.),  GnRH
antagonistic peptide, aromatase inhibitor, adrenal androgen  production
inhibitor, kinase inhibitor, drug for hormone therapy such as 23
antiestrogen (e.g., tamoxifen, etc.), progesterons (e.g., MPA, etc.),
androgens, estrogens, etc., drug antagonizing growth factor or its  



receptor, or the like. The administration mode of the compound of the
present invention  5 and a concomitant medicament are not particularly
limited, provided that  the compound of the present invention and the
concomitant medicament  are combined upon administration. Such an
administration mode may  for example be (1) an administration of a single
formulation obtained by  formulating the compound of the present invention
and a concomitant 10 medicament simultaneously, (2) a simultaneous
administration via an  identical route of two formulations obtained by
formulating the  



compound of the present invention and a concomitant medicament  separately,
(3) a sequential and intermittent administration via an  identical route of
two formulations obtained by formulating the 15 compound of the present
invention and a concomitant medicament  separately, (4) a simultaneous
administration via different routes of two  formulations obtained by
formulating the compound of the present  invention and a concomitant
medicament separately, (5) a sequential and  intermittent administration via
different routes of two formulations 20 obtained by formulating the compound
of the present invention and a  



concomitant medicament separately (for example, the compound of the  present
invention followed by concomitant medicament, or inverse  order) and the
like. When the compound of the present invention is used as a 25 preventing
and/or treating agent for the above-mentioned diseases or  used in the field
of animal husbandry or fishery, it can be administered  orally or
non-orally, as formulated with a pharmaceutically acceptable  carrier,
normally in the form of solid preparations such as tablets,  capsules,
granules and powders for oral administration, or in the form of 



30 intravenous, subcutaneous, intramuscular or other injections,
suppositories or sublingual tablets for non-oral administration. It may
also be sublingually, subcutaneously, intramuscularly or otherwise 24
administered in the form of sustained-release preparations of sublingual
tablets, microcapsules, etc. Depending on symptom severity; subject  age,
sex, weight and sensitivity; duration and intervals of administration;
property, dispensing and kind of pharmaceutical preparation; kind of 5
active ingredient etc., daily dose is not subject to limitation. For use in



the treatment of the above-described sex hormone- dependent cancers  (e.g.,
prostatic cancer, uterine cancer, breast cancer, pituitary tumor,  etc.),
prostatic hypertrophy, hysteromyoma, endometriosis, precocious  puberty
etc., daily dose is normally about 0.01 to 30 mg, preferably about 10 0.02
to 10 mg, and more preferably 0.1 to 10 mg, especially preferably 0.1  to 5
mg per kg weight of mammal, normally in 1 to 4 divided dosages.  The above
doses of the active ingredient (the compound of the present invention) for
oral administration are applicable to the use of the  compound of the
present invention in the field of animal husbandry or 



15 fishery. Daily dose is about 0.01 to 30 mg, preferably about 0.1 to 10
mg,  per kg weight of subject organism, normally in 1 to 3 divided dosages.
In the pharmaceutical composition of the present invention, the  amount of
Compound (I) is 0.01 to 100 % by weight or so of the total  weight of the
composition. 20 The above pharmaceutically acceptable carriers are various
organic or inorganic carrier substances in common use as pharmaceutical
materials, including excipients, lubricants, binders and disintegrants for
solid preparations; solvents, dissolution aids, suspending agents,  



isotonizing agents, buffers and soothing agents for liquid preparations; 25
and the like. Other pharmaceutical additives such as preservatives,
antioxidants, coloring agents and sweetening agents may be used as
necessary. Preferable examples of excipients include, for example, lactose,
sucrose, D-mannitol, starch, crystalline cellulose, light silicic anhydride,
30 and the like. Preferable examples of lubricants include, for example,
magnesium stearate, calcium stearate, talc, colloidal silica, and the like.
Preferable examples of binders include, for example, crystalline cellulose, 



25  sucrose, D-mannitol, dextrin, hydroxypropyl cellulose,
hydroxypropylmethyl cellulose, polyvinylpyrrolidone, and the like.
Preferable examples of disintegrants include, for example, starch,
carboxymethyl cellulose, carboxymethyl cellulose calcium, crosslinked 5
carmellose sodium, carboxymethyl starch sodium, and the like.  Preferable
examples of solvents include, for example, water for injection,  alcohol,
propylene glycol, macrogol, sesame oil, corn oil, and the like.  Preferable
examples of dissolution aids examples of include, for example,  



polyethylene glycol, propylene glycol, D-mannitol, benzyl benzoate, 10
ethanol, trisaminomethane, cholesterol, triethanolamine, sodium  carbonate,
sodium citrate, and the like. Preferable examples of  suspending agents
include, for example, surfactants such as  stearyltriethanolamine, sodium
lauryl sulfate, laurylaminopropionic acid,  lecithin, benzalkonium chloride,
benzethonium chloride, monostearic 15 glycerol, and the like; and
hydrophilic polymers such as polyvinyl alcohol,  polyvinylpyrrolidone,
carboxymethyl cellulose sodium, methyl cellulose,  hydroxymethyl cellulose,
hydroxyethyl cellulose, hydroxypropyl cellulose,  



and the like. Preferable examples of isotonizing agents include, for
example, sodium chloride, glycerol, D-mannitol, and the like. Preferable 20
examples of buffers include, for example, buffer solutions of phosphates,
acetates, carbonates, citrates, and the like. Preferable examples of
soothing agents include, for example, benzyl alcohol, and the like.
Preferable examples of preservatives include, for example,  paraoxybenzoic
acid esters, chlorobutanol, benzyl alcohol, phenethyl 25 alcohol,
dehydroacetic acid, sorbic acid, and the like. Preferable  examples of
antioxidants include, for example, sulfites, ascorbic acid, and  



the like. By adding suspending agents, dissolution aids, stabilizers,
isotonizing agents, preservatives, and the like, the compound of the 30
present invention can be prepared as an intravenous, subcutaneous or
intramuscular injection by a commonly known method. In such cases,  the
compound of the present invention can be freeze-dried as necessary 26  by a
commonly known method. In administration to humans, for  example, the
compound of the present invention can be safely  



administered orally or non-orally as such or as a pharmaceutical
composition prepared by mixing it with a pharmacologically acceptable 5
carrier, excipient and diluent selected as appropriate. Such pharmaceutical
compositions include oral preparations (e.g.,  powders, granules, capsules,
tablets), parenteral preparations [e.g.,  injections, drip infusions,
external preparations (e.g., nasal preparations,  transdermal preparations,
and the like), suppositories (e.g., rectal 10 suppositories, vaginal
suppositories, and the like), and the like]. These preparations can be
produced by commonly known methods  



in common use for pharmaceutical making processes. An injection can be
produced by, for example, preparing the  compound of the present invention
as an aqueous injection along with a  15 dispersing agent (e.g., Tween 80
(produced by Atlas Powder Company, USA), HCO 60 (produced by Nikko Chemicals
Co., Ltd.), polyethylene  glycol, carboxymethyl cellulose, sodium alginate,
and the like), a  preservative (e.g., methyl paraben, propyl paraben, benzyl
alcohol, and  the like), an isotonizing agent (e.g., sodium chloride,
mannitol, sorbitol, 20 glucose, and the like), and the like, or as an oily
injection in solution,  



suspension or emulsion in a vegetable oil such as olive oil, sesame oil,
cottonseed oil or corn oil; propylene glycol and the like. An oral
preparation can be produced by formulating the  compound of the present
invention by a compression molding after  25 addition of an excipient (e.g.,
lactose, sucrose, starch, and the like), a disintegrant (e.g., starch,
calcium carbonate, and the like), a binder (e.g.,  starch, gum arabic,
carboxymethyl cellulose, polyvinylpyrrolidone,  hydroxypropyl cellulose, and
the like), a lubricant (e.g., talc, magnesium  stearate, polyethylene glycol
6000, and the like) and other additives, and, 



30 where necessary, coating the formulated product for the purpose of taste
masking, enteric dissolution or sustained release by a commonly known
method. Coating agents for this purpose include, for example, 27
hydroxypropylmethyl cellulose, ethyl cellulose, hydroxymethyl cellulose,
hydroxypropyl cellulose, polyoxyethylene glycol, Tween 80, Prulonic F68,
cellulose acetate phthalate, hydroxypropylmethyl cellulose phthalate,
hydroxymethyl cellulose acetate succinate, Eudragit (produced by Rohm 5
Company, Germany; methacrylic acid/acrylic acid copolymer), dyes (e.g.,  



iron oxide, titanium dioxide), and the like. For an enteric preparation,  an
intermediate phase may be provided between the enteric phase and  the
drug-containing phase for the purpose of separation of the two phases  by a
commonly known method. 10 An external preparation can be produced by
converting the  compound of the present invention as a solid, semisolid or
liquid  composition by a commonly known method. Such a solid composition is
produced by, for example, powdering the compound of the present  invention
as such or in mixture with an excipient (e.g., glycol, mannitol,  



15 starch, microcrystalline cellulose, and the like), a thickening agent
(e.g., natural rubber, cellulose derivative, acrylic acid polymer, and the
like)  and other additives. Such a liquid composition is produced by
preparing  the compound of the present invention as an oily or aqueous
suspension  in almost the same manner as the injection. The semi-solid
composition  20 is preferably an aqueous or oily gel, or an ointment. All
these compositions may contain pH regulators (e.g., carbonic acid,
phosphoric  acid, citric acid, hydrochloric acid, sodium hydroxide, and the
like),  preservatives (e.g., paraoxybenzoic acid esters, chlorobutanol,  



benzalkonium chloride, and the like) and other additives. 25 A suppository
is produced by preparing the compound of the  present invention as an oily
or aqueous solid, semi-solid or liquid  composition by a commonly known
method. Useful oily bases for such  compositions include glycerides of
higher fatty acids (e.g., cacao fat,  witepsols (produced by Dynamite Nobel
Company, Germany) and the 30 like; medium fatty acids (e.g., MIGLIOL,
produced by Dynamite Nobel  Company, Germany); and vegetable oils (e.g.,
sesame oil, soybean oil,  cottonseed oil, and the like). Aqueous bases
include, for example, 



28  polyethylene glycols and propylene glycol. Bases for aqueous gels
include, for example, natural rubbers, cellulose derivatives, vinyl
polymers and acrylic acid polymers. A compound of the formula: 13 (CH2) mR14
OMe  R -N 0 5 R11O_N N O S N 0 N)  



F wherein R11 and R13 each is a C1-4 alkyl, R14 is a hydrogen atom or a C1.4
alkoxy and m is an integer of 1 to 4 (hereinafter briefly referred to as
Compound (v)) or a salt thereof also has an excellent GnRH antagonizing
activity, especially a strong antagonistic activity though the compound 10
falls outside the scope of Compound (1). Examples of the "C1.4 alkyl"
represented by Rh or R13 include  methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, tert-butyl, etc.  Examples of the "C1-4 alkoxy"
represented by R14 include methoxy, 



ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy,  15
etc. As R", methyl is preferable.  As R13, methyl is preferable. As R14, a
hydrogen atom and methoxy are preferable.  Preferable examples of m are 1
and 2. 20 Preferable examples of Compound (V) are N-(4-(5-((2-
methoxyethyl)methylamino)methyl)-1-(2,6-difluorobenzyl)-1,2,3, 4-
tetrahydro-2,4-dioxo-3-(4-methoxyphenyl)thieno[2,3-d]pyrimidin-6- 



yl)phenyl)-N'-methoxyurea or N-(4-(1-(2,6-difluorobenzyl)-5
((dimethylamino)methyl)-3-(4-methoxyphenyl)-2,4-dioxo-1,2,3,4- 25
tetrahydrothieno[2,3-d]pyrimidin-6yl)phenyl)-N'-methoxyurea and a salt 29
thereof. Salts of Compound (V) are preferably physiologically acceptable
acid addition salts. Such salts include, for example, salts with inorganic
acids (e.g., hydrochloric acid, hydrobromic acid, nitric acid, sulfuric
acid,  phosphoric acid), salts with organic acids (e.g., formic add, acetic
acid,  



trifluoroacetic acid, fumaric add, oxalic add, tartaric acid, maleic acid,
citric add, succinic acid, malic acid, methanesulfonic acid,
benzenesulfonic acid, p-toluenesulfonic acid, etc.), and the like. When
Compound (V) has an acidic group, it may form a physiologically 10
acceptable salt with an inorganic base (e.g., alkali metals and alkaline
earth metals such as sodium, potassium, calcium and magnesium,  ammonia, and
the like) or an organic base (e.g., trimethylamine,  triethylamine,
pyridine, picoline, ethanolamine, diethanolamine,  triethanolamine,
dicyclohexylamine, N,N'-dibenzylethylenediamine, and 



15 the like). Compound (V) can be produced by the method described in
JP-A-9- 169768 (WO 96/24597) and JP-A-2001-278884 (WO 00/56739) and its
analogous method. Compound (V) may be a hydrate or a non-hydrate. The
hydrate is  20 exemplified by monohydrate, sesquihydrate and dihydrate.
Compound (V) can be used as a prodrug. The prodrug means a  compound which
is converted to Compound (V) by a reaction due to an  enzyme, an gastric
acid, or the like under physiological conditions in the  



living body, that is, a compound which is converted to Compound (V) with 25
oxidation, reduction, hydrolysis, or the like according to an enzyme, or a
compound which is converted to Compound (V) with gastric acid, etc.  The
prodrug for Compound (V) may for example be a compound obtained  by
subjecting an amino group in Compound (V) to an acylation,  alkylation or
phosphorylation (e.g., a compound obtained by subjecting an 30 amino group
in Compound (V) to an eicosanoylation, alanylation,
pentylaminocarbonylation, (5-methyl-2-oxo-1,3-dioxolen-4-
yl)methoxycarbonylation, tetrahydrofuranylation, pyrrolidylmethylation, 



30  pivaloyloxymethylation and tert-butylation, etc.). These compounds can
be produced from the compound of the present invention. A prodrug of
Compound (V) may also be one which is converted  into Compound (V) under a
physiological condition, such as those 5 described in "1YAKUHIN no KAIHATSU
(Development of  Pharmaceuticals)", Vol.7, Design of Molecules, p.163-198,
Published by  HIROKAWA SHOTEN (1990). Compound (V) may be labeled with an
isotope (e.g., 9H, 14C, 35S)  



and the like. 10 And the compound represented by the formula: Rc (CH2) q 0 n
d ~R  R S NBC (A) (CH2) pRa wherein Ra is (1) a hydrogen atom, (2) an aryl
group which may have 1 to  5 substituent(s) selected from the group
consisting of (i) a halogen, (ii) a  nitro, (iii) a cyano, (iv) an amino,
(v) a carboxyl group which may be 



15 esterified or amidated, (vi) an alkylenedioxy, (vii) an alkyl, (viii) an
alkoxy, (ix) an alkylthio, (x) an alkylsulfinyl and (xi) an alkylsulfonyl,
(3)  a cycloalkyl group which may have a substituent or (4) a heterocyclic
group which may have a substituent; Rb is a nitrogen-containing
heterocyclic group which may have a substituent; Rc is an amino group 20
which may have a substituent; Rd is an aryl group which may have a
substituent; p is an integer of 0 to 3; and q is an integer of 0 to 3
(hereinafter as abbreviated as Compound (A)) or a salt thereof, which
contains a part of the Compound (I) of the present invention, has an  



excellent GnRH antagonizing activity, especially strong antagonistic 25
activity similar to Compound (1). The definitions of the substituents of
Compound (A) are shown  below. 31  Examples of "aryl" of "aryl group which
may have 1 to 5 substituent(s) selected from the group consisting of (1) a
halogen, (ii) a  nitro, (iii) a cyano, (iv) an amino, (v) a carboxyl group
which may be  esterified or amidated, (vi) an alkylenedioxy, (vii) an alkyl,
(viii) an 



5 alkoxy, (ix) an alkylthio, (x) an alkylsulfinyl and (xi) an alkylsulfonyl"
represented by Ra are C6-14 aryl such as phenyl, 1-naphthyl, 2-naphthyl,
anthryl, phenanthryl, acenaphthylenyl, and the like. Examples of "halogen"
of "aryl group which may have 1 to 5  substituent(s) selected from the group
consisting of (i) a halogen, (ii) a  10 nitro, (iii) a cyano, (iv) an amino,
(v) a carboxyl group which may be esterified or amidated, (vi) an
alkylenedioxy, (vii) an alkyl, (viii) an  alkoxy, (ix) an alkylthio, (x) an
alkylsulfinyl and (xi) an alkylsulfonyl"  represented by Ra are fluorine,
chlorine, bromine and iodine. 



Examples of "carboxyl group which may be esterified or amidated"  15 of
"aryl group which may have 1 to 5 substituent(s) selected from the  group
consisting of (i) a halogen, (ii) a nitro, (iii) a cyano, (iv) an amino,
(v) a carboxyl group which may be esterified or amidated, (vi) an
alkylenedioxy, (vii) an alkyl, (viii) an alkoxy, (ix) an alkylthio, (x) an
alkylsulfinyl and (xi) an alkylsulfonyl" represented by Ra are carboxyl, a
20 Ci.6alkoxy-carbonyl (e.g., methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl,
sec-butoxycarbonyl, tert-butoxycarbonyl, pentyloxycarbonyl,  



hexyloxycarbonyl, and the like), a Ca.6 cycloalkyloxy-carbonyl (e.g.,
cyclopropyloxycarbonyl, cyclobutyloxycarbonyl, cydopentyloxycarbonyl, 25
cyclohexyloxycarbonyl, and the like), a C6-i4 aryloxy-carbonyl (e.g.,
phenoxycarbonyl, 1-naphthyloxycarbonyl, 2-naphthyloxycarbonyl,
anthryloxycarbonyl, phenanthryloxycarbonyl,  acenaphthylenyloxycarbonyl, and
the like), a Crlo aralkyloxy-carbonyl  (e.g., benzyloxycarbonyl, and the
like), carbamoyl, a N-mono-Ci-6 alkyl 30 carbamoyl (e.g., methylcarbamoyl,
ethylcarbamoyl, propylcarbamoyl,  isopropylcarbamoyl, butylcarbamoyl,
isobutylcarbamoyl, sec- 



butylcarbamoyl, tert-butylcarbamoyl, pentylcarbamoyl, hexylcarbamoyl, 32
and the like), a N-mono-C3 a cydoalkyl-carbamoyl (e.g.,
cydopropylcarbamoyl, cydobutylcarbamoyl, cyclopentylcarbamoyl,
cyclohexylcarbamoyl, and the like), a N-mono-C6.14 aryl-carbamoyl (e.g.,
phenylcarbamoyl, 1-naphthylcarbamoyl, 2-naphthylcarbamoyl, 5
anthrylcarbamoyl, phenanthryloxycarbamoyl,  acenaphthylenyloxycarbamoyl, and
the like), N-mono-Cn-io aralkyl- carbamoyl (e.g., benzylcarbamoyl, and the
like), and the like. 



Examples of "alkylenedioxy" of "aryl group which may have 1 to 5
substituent(s) selected from the group consisting of (i) a halogen, (ii) a
10 nitro, (iii) a cyano, (iv) an amino, (v) a carboxyl group which may be
esterified or amidated, (vi) an alkylenedioxy, (vii) an alkyl, (viii) an
alkoxy, (ix) an alkylthio, (x) an alkylsulfinyl and (xi) an alkylsulfonyl"
represented by Ra are a Ci.e alkylenedioxy (e.g., -OCH2O-, -O(CHa)20-, -
O(CHa 3O-, -O(CH2)40-, -O(CH2)50-, -O(CH2)6O-). 15 Examples of "alkyl" of
"aryl group which may have 1 to 5  substituent(s) selected from the group
consisting of (i) a halogen, (ii) a  



nitro, (iii) a cyano, (iv) an amino, (v) a carboxyl group which may be
esterified or amidated, (vi) an alkylenedioxy, (vii) an alkyl, (viii) an
alkoxy, (ix) an alkylthio, (x) an alkylsulfinyl and (xi) an alkylsulfonyl"
20 represented by Ra are a Ci-e alkyl (e.g., methyl, ethyl, propyl,
isopropyl,  butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, and the
like), and the  like. Examples of "alkoxy" of "aryl group which may have 1
to 5  substituent(s) selected from the group consisting of (i) a halogen,
(ii) a  25 nitro, (iii) a cyano, (iv) an amino, (v) a carboxyl group which
may be 



esterified or amidated, (vi) an alkylenedioxy, (vii) an alkyl, (viii) an
alkoxy, (ix) an alkylthio, (x) an alkylsulfinyl and (xi) an alkylsulfonyl"
represented by Ra are a Ci.e alkoxy (e.g., methoxy, ethoxy, propoxy,
isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentyloxy, 30
hexyloxy, and the like), and the like. Examples of "alkylthio" of "aryl
group which may have 1 to 5  substituent(s) selected from the group
consisting of (i) a halogen, (ii) a 33  nitro, (iii) a cyano, (iv) an amino,
(v) a carboxyl group which may be  



esterified or amidated, (vi) an alkylenedioxy, (vii) an alkyl, (viii) an
alkoxy, (ix) an alkylthio, (x) an alkylsulfinyl and (xi) an alkylsulfonyl"
represented by R are a C1-s alkylthio (e.g., methylthio, ethylthio, 5
propylthio, isopropylthio, butylthio, isobutylthio, sec-butylthio, tert-
butylthio, pentylthio, hexylthio, and the like), and the like. Examples of
"alkylsulfinyl" of "aryl group which may have 1 to 5  substituent(s)
selected from the group consisting of (i) a halogen, (ii) a  nitro, (iii) a
cyano, (iv) an amino, (v) a carboxyl group which may be 10 esterified or
amidated, (vi) an alkylenedioxy, (vii) an alkyl, (viii) an  



alkoxy, (ix) an alkylthio, (x) an alkylsulfinyl and (xi) an alkylsulfonyl"
represented by Ra are a Ci.s alkylsulfinyl (e.g., methylsulfinyl,
ethylsulfinyl, propylsulfinyl, isopropylsulfinyl, butylsulfinyl,
isobutylsulfinyl, sec-butylsulfinyl, tert-butylsulfinyl, pentylsulfinyl, 15
hexylsulfinyl, and the like), and the like. Examples of "alkylsulfonyl" of
"aryl group which may have 1 to 5  substituent(s) selected from the group
consisting of (i) a halogen, (ii) a  nitro, (iii) a cyano, (iv) an amino,
(v) a carboxyl group which may be  esterified or amidated, (vi) an
alkylenedioxy, (vii) an alkyl, (viii) an 



20 alkoxy, (ix) an alkylthio, G) an alkylsulfinyl and (xi) an alkylsulfonyl"
represented by Re are a Ci-s alkylsulfonyl (e.g., methylsulfonyl,
ethylsulfonyl, propylsulfonyl, isopropylsulfonyl, butylsulfonyl,
isobutylsulfonyl, sec-butylsulfonyl, tert-butylsulfonyl, pentylsulfonyl,
hexylsulfonyl, and the like), and the like. 25 Examples of "cycloalkyl
group" of "cycloalkyl group which may  have a substituent" represented by Re
are a C3-6 cycloalkyl (e.g.,  cyclopropyl, cydobutyl, cyclopentyl,
cyclohexyl, and the like), and the  like. 



Examples of "heterocyclic group" of "heterocyclic group which may  30 have a
substituent" represented by Ra are (1) a 5-membered cyclic group  which
contains 1 to 4 heteroatom(s) selected from an oxygen atom, a  sulfur atom,
a nitrogen atom and the like in addition to a carbon atom 34  (e.g.,
2-thienyl, 3-thienyl, 2-furyl, 3-furyl, 2-pyrrolyl, 3-pyrrolyl, 2- oxazolyl,
4-oxazolyl, 5-oxazolyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 3- pyrazolyl,
4-pyrazolyl, 5-pyrazolyl, 2-imidazolyl, 4-imidazolyl, 5- imidazolyl,
3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 3-isothiazolyl, 4 



5 isothiazolyl, 5-isothiazolyl, 3-(1,2,4-oxadiazolyl),
5-(1,2,4-oxadiazolyl),  1,3,4-oxadiazolyl, 3-(1,2,4-thiadiazolyl),
5-(1,2,4-thiadiazolyl), 1,3,4- thiadiazolyl, 4-(1,2,3-thiadiazolyl),
5-(1,2,3-thiadiazolyl), 1,2,5- thiadiazolyl, 1,2,3-triazolyl,
1,2,4-triazolyl, 1H-tetrazolyl, 2H-tetrazolyl,  oxoimidazinyl,
dioxotriazinyl, pyrrolidinyl, and the like), (2) a 6 10 membered cyclic
group which contains 1 to 4 heteroatom(s) selected from  an oxygen atom, a
sulfur atom, a nitrogen atom and the like in addition  to a carbon atom
(e.g., 2-pyridyl, 3-pyridyl, 4-pyridyl, N-oxido-2-pyridyl,
N-oxido-3-pyridyl, N-oxido-4-pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, 5- 



pyrimidinyl, N-oxido-2-pyrimidinyl, N-oxido-4-pyrimidinyl, N-oxido-5 15
pyrimidinyl, 2-thiomorpholinyl, 3-thiomorpholinyl, 2-morpholinyl, 3-
morpholinyl, piperidinyl, pyranyl, thiopyranyl, 1,4-oxazinyl, 1,4-
thiazinyl, 1,3-thiazinyl, 2-piperazinyl, 3-piperazinyl, triazinyl,
oxotriazinyl, 3-pyridazinyl, 4-pyridazinyl, pyrazinyl, N-oxido-3-
pyridazinyl, N-oxido-4-pyridazinyl, and the like), and (3) a bicyclic or 20
tricyclic condensed cyclic group which contains 1 to 4 heteroatom(s)
selected from an oxygen atom, a sulfur atom, a nitrogen atom and the like
in addition to a carbon atom (e.g., benzofuryl, benzothiazolyl,  



benzoxazolyl, tetrazolo[1,5-b]pyridazinyl, triazolo[4,5-b]pyridazinyl,
benzoimidazolyl, quinolyl, isoquinolyl, cinnolinyl, phthalazinyl, 25
quinazolinyl, quinoxalinyl, indolizinyl, quinolizinyl, 1,8-naphthylidinyl,
purinyl, pteridinyl, dibenzofuranyl, carbazolyl, acridinyl,
phenanthrydinyl, chromanyl, benzoxazinyl, phenazinyl, phenothiazinyl,
phenoxazinyl, and the like). Examples of "substituent" of "cycloalkyl group
which may have a  30 substituent" and "heterocyclic group which may have a
substituent"  represented by R are (1) a Ci-6 alkyl (e.g., methyl, ethyl,
propyl, isopropyl,  



butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, and the like), (ii) a
Cs-6 35  alkenyl (e.g., vinyl, allyl, 1-butenyl, 2-butenyl, and the like),
(iii) a C2-6  alkynyl (e.g., ethynyl, propargyl, 2-butynyl, 5-hexynyl, and
the like), (iv)  a Cs-scycloalkyl (e.g., cydopropyl, cyclobutyl, cydopentyl,
cydohexyl, and  the like), (v) a Cs.14 aryl (e.g., phenyl, 1-naphthyl,
2-naphthyl, and the 5 like), (vi) a Cria aralkyl (e.g., benzyl, phenethyl,
and the like), (vii) a  nitro, (viii) a hydroxy, (ix) a mercapto, (x) a
cyano, (xi) a carbamoyl, (xii) a  carboxyl, (xiii) a Ci.s alkoxy-carbonyl
(e.g., methoxycarbonyl,  



ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl,
isobutoxycarbonyl, sec-butoxycarbonyl, tert-butoxycarbonyl, 10
pentyloxycarbonyl, hexyloxycarbonyl, and the like), (xdv) a sulfo, (xv) a
halogen (e.g., fluorine, chlorine, bromine and iodine), (xvi) a Ch.s alkoxy
(e.g., methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy,
tert-butoxy, pentyloxy, hexyloxy, and the like), which may have a CI-s
alkoxy (e.g., methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec
15 butoxy, tert-butoxy, pentyloxy, hexyloxy, and the like), (xvii) a Cs.ho
aryloxy (e.g., phenoxy, 1-naphthyloxy, 2-naphthyloxy, and the like),  



(xviii) a C1-6 alkylthio (e.g., methylthio, ethylthio, propylthio,
isopropylthio, butylthio, isobutylthio, sec-butylthio, tert-butylthio,
pentylthio, hexylthio, and the like), (xix) a Cs.io arylthio (e.g.,
phenylthio, 20 1-naphthylthio, 2-naphthylthio, and the like), (xx) a Ci.s
alkylsulfinyl  (e.g., methylsulfinyl, ethylsulfinyl, propylsulfinyl,
isopropylsulfinyl,  butylsulfinyl, isobutylsulfinyl, sec-butylsulfinyl,
tert-butylsulfnyl,  pentylsulfinyl, hexylsulfinyl, and the like), (xxi) a
Csao arylsulfinyl (e.g.,  phenylsulfinyl, 1-naphthylsulfinyl,
2-naphthylsulfnyl, and the like), 25 (xxii) a C1-6 alkylsulfonyl (e.g.,
methylsulfonyl, ethylsulfonyl,  



propylsulfonyl, isopropylsulfonyl, butylsulfonyl, isobutylsulfonyl, sec-
butylsulfonyl, tert-butylsulfonyl, pentylsulfonyl, hexylsulfonyl, and the
like), (xxiii) a Csho arylsulfinyl (e.g., phenylsulfonyl,
1-naphthylsulfonyl,  2-naphthylsulfonyl, and the like), (xxiv) an amino,
(xxv) a Chs acylamino, 30 (e.g., formylamino, acetylamino, propionylamino,
butyrylamino,  isobutyrylamino, valerylamino, and the like), (xxvi) a
mono-Cis  alkylamino (e.g., methylamino, ethylamino, propylamino, 36
isopropylamino, butylamino, and the like), (xxvii) a di-Ci6 alkylamino  



(e.g., dimethylamino, diethylamino, dipropylamino, diisopropylamino,
dibutylamino, and the like), (xxviii) a C3-6 cycloalkylamino (e.g.,
cyclopropylamino, cyclobutylamino, cyclopentylamino, cyclohexylamino, 5 and
the like), (xxix) a Ceio arylamino (e.g., anilino, 1-naphthylamino, 2-
naphthylamino, and the like), (xxx) a Ci-s acyl (e.g., formyl, acetyl,
propionyl, butyryl, isobutyryl, valeryl, and the like), (xxxi) a C6-io
arylcarbonyl (e.g., benzoyl, 1-naphthylcarbonyl, 2-naphthylcarbonyl, and the
like), (xxxii) a Ciro alkylenedioxy (e.g., -OCH20-, -O(CH2)2O-, - 10
O(CH2)3O- and -O(CH2)40-), (xxxiii) a 5- or 6-membered heterocyclic  



group which contains 1 to 4 heteroatom(s) selected from an oxygen atom,  a
sulfur atom, a nitrogen atom and the like in addition to a carbon atom
(e.g., 2-thienyl, 3-thienyl, 2-furyl, 3-furyl, 2-pyrrolyl, 3-pyrrolyl, 2-
oxazolyl, 4-oxazolyl, 5-oxazolyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 3
15 pyrazolyl, 4-pyrazolyl, 5-pyrazolyl, 2-imidazolyl, 4-imidazolyl, 5-
imidazolyl, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 3-isothiazolyl, 4-
isothiazolyl, 5-isothiazolyl, 3-(1,2,4-oxadiazolyl), 5-(1,2,4-oxadiazolyl),
1,3,4-oxadiazolyl, 3-(1,2,4-thiadiazolyl), 5-(1,2,4-thiadiazolyl), 1,3,4-
thiadiazolyl, 4-(1,2,3-thiadiazolyf), 5-(1,2,3-thiadiazolyl), 1,2,5 



20 thiadiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1H-tetrazolyl,
2H-tetrazolyl,  oxoimidazinyl, dioxotriazinyl, pyrrolidinyl, 2-pyridyl,
3-pyridyl, 4-pyridyl,  2pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl,
2-thiomorpholinyl, 3- thiomorpholinyl, 2-morpholinyl, 3-morpholinyl,
piperidinyl, pyranyl,  thiopyranyl, 1,4-oxazinyl, 1,4-thiazinyl,
1,3-thiazinyl, 2-piperazinyl, 3 25 piperazinyl, triazinyl, oxotriazinyl,
3-pyridazinyl, 4-pyridazinyl,  pyrazinyl, and the like), (xxxiv) oxo, (xxxv)
thioxo, and the like. The  number of substituent is 1 to 6, preferably 1 to
3, and the substitution  position may be any place on which the substitution
is possible. 



Examples of "nitrogen-containing heterocyclic group" of "nitrogen- 30
containing heterocyclic group which may have a substituent" represented  by
Rb are a 5- to 7-membered nitrogen-containing heterocyclic group (e.g.,
pyrrolidin-1-yl, pyrrolidin-2-yl, pyrrolidin-3-yl, oxazolidin-3-yl, 37
thiazolidin-3-yl,isoxazolidin-2-yl,isothiazolidin-2-yl,imidazolidin-1-yl,
imidazolidin-2-yl, imidazolidin-4-yl, pyrazolidin-2-yl, pyrazolidin-3-yl,
pyrazolidin-4-yl, pyrrol-l-yl, pyrrol-2-yl, pyrrol-3-yl, imidazol-1-yl,
imidazol-2-yl, imidazol-4-yl, pyrazol-1-yl, pyrazol-3-yl, pyrazol-4-yl,
1,2,3 



5 triazol-l-yl, 1,2,5-triazol-l-yl, tetrazol-l-yl, tetrazol2-yl,
tetrazol-5-yl,  oxazol-2-yl, oxazol-4-yl, oxazol-5-yl, isoxazol-3-yl,
isoxazol-4-yl, isoxazol- 5-yl, thiazol-2-yl, thiazol-4-yl, thiazol-5-yl,
isothiazol-3-yl, isothiazol-4-yl,  isothiazol-5-yl, piperidin-1-yl,
piperidin-2-yl, piperidin-3-yl, piperidin-4- yl, piperazin-l-yl,
piperazin-2-yl, morpholin-2-yl, morpholin-3-yl, 10 morpholin-4-yl,
pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, pyrazin-2-yl,  pyrimidin-2-yl,
pyrimidin-4-yl, pyrimidin-5-yl, pyridazin-3-yl, pyridazin- 4-yl,
1,2,3-triazin-4-yl, 1,2,3-triazin-5-yl, 1,2,4-triazin-3-yl, 1,2,4-triazin-
5-yl, l,2,4-triazin-6-yl, 1,3,5-triazin-2-yl, 1,2,3,4-tetrazin-5-yl,
1,2,3,5- 



tetrazin-4-yl, azepan-1-yl, azepan-2-yl, 1,2-diazepan-3-yl, 1,2-diazepan-4
15 yl, 1,2-diazepan-5-yl, 1,3-diazepan-2-yl, 1,3-diazepan-4-yl,
1,3-diazepan- 5-yl, 1,4-diazepan-2-yl, 1,4-diazepan-3-yl, 1,4-diazepan-5-yl,
1,2,3- triazepan-4-yl, 1,2,3-triazepan-5-yl, 1,2,4-triazepan-3-yl,
1,2,4-triazepan- 5-yl, and the like), and the like. Examples of
"substituent" of "nitrogen-containing heterocyclic 20 group which may have a
substituent" represented by Rb are same number  and same kind as
"substituent" of "cycloalkyl group which may have a  substituent" and
"heterocyclic group which may have a substituent"  



represented by Re. Example of "amino group which may have a substituent" 25
represented by Re is a group of the formula: -NReRf wherein Re is (1) a
hydrogen atom, (2) a Ci-s alkyl which may have a substituent, (3) a C3-6
cydoalkyl which may have a substituent, (4) a C6-14 aryl which may have  a
substituent, (5) a C7-2o aralkyl which may have a substituent, (6) a
carbamoyl which may have a substituent or (7) a heterocyclic group; and 30
Rf is a hydrogen atom or a Cis alkyl whish may have a substituent.  Examples
of "01.6 alkyl." of "C1-6 alkyl which may have a  



substituent" represented by Re and Rf are methyl, ethyl, propyl, isopropyl,
38  butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, and the like.
Examples of the substituent of Ti-6 alkyl which may have a  substituent"
represented by Re and RI are (1) a Ci-e alkyl (e.g., methyl,  ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl,  hexyl, and the
like), (2) a C2e alkenyl (e.g., vinyl, 1-methylvinyl, 1- propenyl, allyl,
and the like), (3) a C2-6 alkynyl (e.g., ethynyl, 1-propynyl,  propargyl and
the like), (4) a Ca.s cycloalkyl (e.g., cyclopropyl, cyclobutyl,  



cyclopentyl, cyclohexyl, and the like), (5) a C5.7 cycloalkenyl (e.g.,
cyclopentenyl, cycloheenyl, and the like), (6) a Cris aralkyl (e.g., benzyl,
10 a-methylbenzyl, phenethyl, and the like), (7) a C6-14 aryl (e.g., phenyl,
naphthyl, and the like), (8) a Ci6 alkoxy (e.g., methoxy, ethoxy, propoxy,
isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy, and the like), (9) a
C6.14 aryloxy (e.g., phenoxy, 1-naphthoxy, 2-naphthoxy, and the like), (10)
a C1.6 alkanoyl (e.g., formyl, acetyl, propionyl, butyryl, isobutyryl, and
the 15 like), (11) a C5.14 aryl-carbonyl (e.g., benzoyl, 1-naphthylcarbonyl,
2- naphthylcarbonyl, and the like), (12) a CI-6 alkanoyloxy (e.g.,
formyloxy,  



acetoxy, propionyloxy, butyryloxy, isobutyryloxy, and the like), (13) a
Ce-14  aryl-carbonyloxy (e.g., benzoyloxy, 1-naphthylcarbonyloxy, 2-
naphthylcarbonyloxy, and the like), (14) a carboxy, (15) a Ci-a alkoxy 20
carbonyl (e.g., methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,
isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl, tert- butoxycarbonyl,
and the like), (16) a carbamoyl, (17) a N-mono-Cl.4  alkylcarbamoyl (e.g.,
N-methylcarbamoyl, N-ethylcarbamoyl, N- propylcarbamoyl,
N-isopropylcarbamoyl, N-butylcarbamoyl, and the like), 25 (18) a N,N-di-C1-4
alkylcarbamoyl (e.g., N,N-dimethylcarbamoyl, N,N- 



diethylcarbamoyl, N,N-dipropylcarbamoyl, N,N-dibutylcarbamoyl, and  the
like), (19) a cyclic aminocarbonyl (e.g., 1-aziridinylcarbonyl, 1-
azetidinylcarbonyl, 1-pyrrolidinylcarbonyl, 1-piperidinylcarbonyl, N-
methylpiperazinylcarbonyl, morpholinocarbonyl, and the like), (20) a 30
halogen (e.g., fluorine, chlorine, bromine, iodine), (21) a C1-4 alkyl
substituted by 1 to 3 halogen(s) (e.g., chloromethyl, dichloromethyl,
trifluoromethyl, trifluoroethyl, and the like), (22) an oxo, (23) an
amidino, 39  (24) an imino, (25) an amino, (26) a mono- or di-CIa alkylamino
(e.g.,  



methylamino, ethylamino, propylamino, isopropylamino, butylamino,
isobutylamino, sec-butylamino, tert-butylamino, pentylamino,  hexylamino,
dimethylamino, diethylamino, dipropylamino, and the like), 5 (27) a 3- to
6-membered cyclic amino which may contain 1 to 3  heteroatom(s) selected
from an oxygen atom, a sulfur atom, a nitrogen  atom, and the like in
addition to carbon atom (e.g., azitidinyl, azetidinyl,  pyrrolidinyl,
pyrrolinyl, pyrrolyl, imidazolyl, pyrazolyl, imidazolidinyl,  piperidino,
morpholino, dihydropyridyl, pyridyl, N-methylpiperazinyl, N 10
ethylpiperazinyl, and the like), (28) a CI-6 alkanoylamino (e.g.,  



formylamino, acetylamino, trifluoroacetylamino, propionylamino,
butyrylamino, isobutyrylamino, and the like), (29) a benzamido, (30)
carbamoylamino, (31) a (N-Cra alkylcarbamoyl)amino (e.g., (N-
methylcarbamoyDamino, (N-ethylcarbamoyl)amino, (N 15 propylcarbamoyl)amino,
(N-isopropylcarbamoyl)amino, (N- butylcarbamoyl)amino, and the like), (32) a
(N,N-di-Ci.a  alkylcarbamoyl)amino (e.g., (N,N-dimethylcarbamoyl)amino,
(N,N- diethylcarbamoyl)amino, (N,N-dipropylcarbamoyl)amino, (N,N-
dibutylcarbamoyl)amino, and the like), (33) a C1.6 alkylenedioxy (e.g.,  



20 OCH2O-, -O(CH2)20-, -O(CH2)30-, -O(CHa)4O-, -O(CHa5O-, -O(CH2)60-),  (34)
a dihydroboryl, (35) a hydroxy, (36) an epoxy, (37) a nitro, (38) a  cyano,
(39) a mercapto, (40) a sulfo, (41) a sulfino, (42) a phosphono, (43)  a
sulfamoyl, (44) a N-Crs alkylsulfamoyl (e.g., N-methylsulfamoyl, N-
ethylsulfamoyl, N-propylsulfamoyl, N-isopropylsulfamoyl, N 25
butylsulfamoyl, and the like), (45) a N,N-di-Cl-6 alkylsulfamoyl (e.g., N,N-
dimethylsulfamoyl, N,N-diethylsulfamoyl, N,N-dipropylsulfamoyl, N,N-
dibutylsulfamoyl, and the like), (46) a Cie alkylthio (e.g., methylthio,
ethylthio, propylthio, isopropylthio, butylthio, sec-butylthio, tert- 



butylthio, and the like), (47) a phenylthio, (48) a Crs alkylsulfinyl (e.g.,
30 methylsulfinyl, ethylsulfinyl, propylsulfinyl, butylsulfinyl, and the
like),  (49) a phenylsulfinyl, (50) a Crs alkylsulfonyl (e.g.,
methylsulfonyl,  ethylsulfonyl, propylsulfonyl, butylsulfonyl, and the
like), (51) a 40  phenylsulfonyl, and the like. The number of substituent is
1 to 6,  preferably 1 to 3, and the substitution position may be any place
on  which the substitution is possible. Examples of "C3-E; cycloalkyl" of
"C3-6 cycloalkyl which may have a  



substituent" represented by Re are cyclopropyl, cyclobutyl, cyclopentyl,
cydohexyl, and the like. Examples of the substituent of "C3-6 cycloalkyl
which may have a  substituent" represented by Re are the same as the
substituent of "Cl-6  alkyl which may have a substituent" represented by Re
and Rf above.  10 The number of substituents is 1 to 6, preferably 1 to 3,
and the substitution position may be any place on which the substitution is
possible. Examples of Cs-14 aryl of "Cs-14 aryl which may have a
substituent"  



represented by Re are phenyl, naphthyl, anthracenyl, and the like. 15
Examples of the substituent of "CB-14 aryl which may have a  substituent"
are the same as the substituent of "C1.6 alkyl which may  have a
substituenf' represented by Re and Rf above except for oxo and  epoxy. The
number of substituents is 1 to 6, preferably 1 to 3, and the  substitution
position may be any place on which the substitution is 20 possible. Examples
of C7-2o aralkyl of "C7-2o aralkyl which may have a  substituent"
represented by Re are benzyl, phenethyl, phenylpropyl,  



benzhydoryl, trityl and the like. Examples of the substituent of "C7-2o
aralkyl which may have a  25 substituent" are the same as the substituent of
"C,-6 alkyl which may  have a substituent" represented by Re and Rf above.
The number of  substituent is 1 to 6, preferably 1 to 3, and the
substitution position may  be any place on which the substitution is
possible. Examples of the substituent of "carbamoyl which may have a  30
substituent" represented by Re are (1) a CI-6 alkyl which may have a
substituent, (2) a C3-6 cydoalkyl which may have a substituent, (3) a C6-i4



aryl which may have a substituent, (4) a C-l-2o aralkyl which may have a 41
substituent, (5) a hydroxy, (6) a CI-s alkoxy which may have a substituent,
(7) a Ci-s alkoxy-carbonyl which may have a substituent, and the like.  The
number of the substituent may be 1 or 2. Examples of "C1-6 alkyl which may
have a substituent" as a 5 substituent of "carbamoyl which may have a
substituent" represented by  Re are the same as "Ci-e alkyl which may have a
substituent" represented  by Re and Rf above. 



Examples of "C3-s cycloalkyl which may have a substituent", "C6-14  aryl
which may have a substituent" and "C7-2o aralkyl which may have a  10
substituent" as a substituent of "carbamoyl which may have a substituent"
represented by Re are the same as "C3-e cycloalkyl which may  have a
substituent", "C6-14 aryl which may have a substituent" and "C7-2o  aralkyl
which may have a substituent" represented by Re above. Examples of the CI-s
alkoxy of Ti-s alkoxy which may have a  15 substituent" as a substituent of
"carbamoyl which may have a  substituent" represented by Re are methoxy,
ethoxy, propoxy, isopropoxy,  



butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentyloxy, hexyloxy, and the
like. Examples of the substituent of "Ci-s alkoxy which may have a
substituent" are the same as the substituent of "Ci-s alkyl which may 20
have a substituent" represented by Re above. The number of  substituents is
1 to 6, preferably 1 to 3, and the substitution position may  be any place
on which the substitution is possible. Example of "Ci-e alkoxy-carbonyl
which may have a substituent" as  a substituent of "carbamoyl which may have
a substituent" represented  25 by Reis a group comprising combining Ti-s
alkoxy which may have a 



substituent" as a substituent of "carbamoyl which may have a  substituent"
represented by Re above with carbonyl. Examples of "heterocyclic group"
represented by Re are (1) a 5- membered cyclic group containing 1 to 4
heteroatom(s) selected from an  30 oxygen atom, a sulfur atom, a nitrogen
atom, and the like in addition to carbon atom (e.g., 2-thienyl, 3-thienyl,
2-furyl, 3-furyl, 2-pyrrolyl, 3- pyrrolyl, 2-oxazolyl, 4-oxazolyl,
5-oxazolyl, 2-thiazolyl, 4-thiazolyl, 5 42  thiazolyl, 3-pyrazolyl,
4-pyrazolyl, 5-pyrazolyl, 2-imidazolyl, 4-imidazolyl,  



5-imidazolyl, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 3-isothiazolyl, 4-
isothiazolyl, 5-isothiazolyl, 3-(1,2,4-oxadiazolyl), 5-(1,2,4-oxadiazolyl),
1,3,4-oxadiazolyl, 3-(1,2,4-thiadiazolyl), 5-(1,2,4-thiadiazolyl), 1,3,4 5
thiadiazolyl, 4-(1,2,3-thiadiazolyl), 5-(1,2,3-thiadiazolyl), 1,2,5-
thiadiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1H-tetrazolyl,
2H-tetrazolyl,  oxoimidazinyl, dioxotriazinyl, pyrrolidinyl, and the like),
(2) a 6- membered cyclic group containing 1 to 4 heteroatom(s) selected from
an  oxygen atom, a sulfur atom, a nitrogen atom, and the like in addition to
10 carbon atom (e.g., 2-pyridyl, 3-pyridyl, 4-pyridyl, N-oxido-2-pyridyl, N-



oxido-3-pyridyl, N-oxido-4-pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-
pyrimidinyl, N-oxido-2-pyrimidinyl, N-oxido-4-pyrimidinyl, N-oxido-5-
pyrimidinyl, 2-thiomorpholinyl, 3-thiomorpholinyl, 2-morpholinyl, 3-
morpholinyl, piperidinyl, pyranyl, thiopyranyl, 1,4-oxazinyl, 1,4 15
thiazinyl, 1,3-thiazinyl, 2-piperazinyl, 3-piperazinyl, triazinyl,
oxotriazinyl, 3-pyridazinyl, 4-pyridazinyl, pyrazinyl, N-oxido-3-
pyridazinyl, N-oxido-4-pyridazinyl, and the like), and (3) a bicyclic or
tricyclic condensed cyclic group which contains 1 to 4 heteroatom(s)
selected from an oxygen atom, a sulfur atom, a nitrogen atom and the like 



20 in addition to a carbon atom (e.g., benzofuryl, benzothiazolyl,
benzoxazolyl, tetrazolo[1,5-b]pyridazinyl, triazolo[4,5-b]pyridazinyl,
benzoimidazolyl, quinolyl, isoquinolyl, cinnolinyl, phthalazinyl,
quinazolinyl, quinoxalinyl, indolizinyl, quinolizinyl, 1,8-naphthylidinyl,
purinyl, pteridinyl, dibenzofuranyl, carbazolyl, acridinyl, 25
phenanthrydinyl, chromanyl, benzoxazinyl, phenazinyl, phenothiazinyl,
phenoxazinyl, and the like). Examples of the aryl of "aryl which may have a
substituent"  represented by Rd are phenyl, naphthyl, anthracenyl, and the
like.  



Examples of the substituent of "aryl which may have a 30 substituent"
represented by Rd are (1) a Ca-i4 aryl (e.g., phenyl, naphthyl,  and the
like) which may have 1 to 4 substituent(s) selected from the  group
consisting of (i) a hydroxy, (ii) an amino, (iii) a mono- or di-CI-a 43
alkylamino (e.g., methylamino, ethylamino, propylamino, dimethylamino,
dethylamino, and the like), (iv) a Cis alkoxy (e.g., methoxy, ethoxy,
propoxy, butoxy, pentyloxy, hexyloxy, and the like), and (v) a halogen
(e.g., fluorine, chlorine, bromine and iodine), (2) a hydroxy, (3) a
carboxy, 



5 (4) a nitro, (5) a Ci.6 alkoxy (e.g., methoxy, ethoxy, propoxy,
isopropoxy,  butoxy, pentyloxy, hexyloxy, and the like), (6) a Ci 6
alkyl-carbonyloxy  (e.g., acetoxy, propionyloxy, butyryloxy, isobutyryloxy,
valeryloxy,  isovaleryloxy, pivaloyloxy, pentylcarbonyloxy,
hexylcarbonyloxy, and the  like), (7) a Cue alkylthio (e.g., methylthio,
ethylthio, propylthio, 10 isopropylthio, butylthio, isobutylthio,
sec-butylthio, tert-butylthio,  pentylthio, hexylthio, and the like), (8) a
Cis alkylsulfinyl (e.g.,  methylsulfinyl, ethylsulfinyl, propylsulfinyl,
isopropylsulfinyl,  butylsulfnyl, isobutylsulfinyl, sec-butylsulfinyl,
tert-butylsulfinyl,  



pentylsulfinyl, hexylsulfinyl, and the like), (9) a Cue alkylsulfonyl (e.g.,
15 methylsulfonyl, ethylsulfonyl, propylsulfonyl, isopropylsulfonyl,
butylsulfonyl, isobutylsulfonyl, sec-butylsulfonyl, tert-butylsulfonyl,
pentylsulfonyl, hexylsulfonyl, and the like), (10) a halogen (e.g.,
fluorine,  chlorine, bromine and iodine), (11) a group of the formula:
-NRgRh  wherein Rg is (a) a hydrogen atom, (b) a Ci-s alkyl which may have a
20 substituent, (c) a Cs-6 cycloalkyl which may have a substituent, (d) a
Cs-14  aryl which may have a substituent, (e) a C7-2o aralkyl which may have
a  substituent, (0 a carbamoyl which may have 1 or 2 substituent(s) selected



from the group consisting of U) a C3 a cycloalkyl which may have a
substituent, (ii) a Ce-i4 aryl which may have a substituent, Gii) a C7-20 25
aralkyl which may have a substituent, (iv) hydroxy, (v) a Cue alkoxy  which
may have a substituent and (vi) a Ci-e alkoxy-carbonyl which may  have a
substituent, (g) a heterocyclic group; and Rh is a hydrogen atom or  a Cue
alkyl which may have a substituent, (12) a 5-membered cyclic group
containing 1 to 4 heteroatom(s) selected from an oxygen atom, a sulfur 30
atom, a nitrogen atom, and the like in addition to carbon atom (e.g., 2-
thienyl, 3-thienyl, 2-furyl, 3-furyl, 2-pyrrolyl, 3-pyrrolyl, 2-oxazolyl, 4-



oxazolyl, 5-oxazolyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 3-pyrazolyl, 4
44  pyrazolyl, 5-pyrazolyl, 2-imidazolyl, 4-imidazolyl, 5-imidazolyl, 3-
isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 3-isothiazolyl, 4-isothiazolyl, 5-
isothiazolyl, 3-(1,2,4-oxadiazolyl), 5-(1,2,4-oxadiazolyl),
1,3,4-oxadiazolyl,  3-(1,2,4-thiadiazolyl), 5-(1,2,4-thiadiazolyl),
1,3,4-thiadiazolyl, 4-(1,2,3 5 thiadiazolyl), 5-(1,2,3-thiadiazolyl),
1,2,5-thiadiazolyl, 1,2,3-triazolyl,  1,2,4-triazolyl, 1H-tetrazolyl,
2H-tetrazolyl, oxoimidazinyl, dioxotriazinyl,  pyrrolidinyl, and the like),
(13) a 6-membered cyclic group containing 1 to  



4 heteroatom(s) selected from an oxygen atom, a sulfur atom, a nitrogen
atom, and the like in addition to carbon atom (e.g., 2-pyridyl, 3-pyridyl,
4- 10 pyridyl, N-oxido-2-pyridyl, N-oxido-3-pyridyl, N-oxido-4-pyridyl, 2
pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, N-oxido-2-pyrimidinyl, N-
oxido-4-pyrimidinyl, N-oxido-5-pyrimidinyl, 2-thiomorpholinyl, 3-
thiomorpholinyl, 2-morpholinyl, 3-morpholinyl, piperidinyl, pyranyl,
thiopyranyl, 1,4-oxazinyl, 1,4-thiazinyl, 1,3-thiazinyl, 2-piperazinyl, 3 15
piperazinyl, triazinyl, oxotriazinyl, 3-pyridazinyl, 4-pyridazinyl,
pyrazinyl, N-oxido-3-pyridazinyl, N-oxido-4-pyridazinyl, and the like),  



(14) a bicyclic or tricyclic condensed cyclic group which contains 1 to 4
heteroatom(s) selected from an oxygen atom, a sulfur atom, a nitrogen  atom
and the like in addition to a carbon atom (e.g., benzofuryl, 20
benzothiazolyl, benzoxazolyl, tetrazolo[1,5-b]pyridazinyl, triazolo[4,5-
b]pyridazinyl, benzoimidazolyl, quinolyl, isoquinolyl, cinnolinyl,
phthalazinyl, quinazolinyl, quinoxalinyl, indolizinyl, quinolizinyl, 1,8-
naphthylidinyl, purinyl, pteridinyl, dibenzofuranyl, carbazolyl, acridinyl,
phenanthrydinyl, chromanyl, benzoxazinyl, phenazinyl, phenothiazinyl, 25
phenoxazinyl, and the like), (15) a Cis alkoxycarbonyl (e.g.,  



methoxycarbonyl,etoxycarbonyl,propoxycarbonyl,isopropoxycarbonyl,
butoxycarbonyl,isobutoxycarbonyl,sec-butoxycarbonyl,tert- butoxycarbonyl,
pentyloxycarbonyl, hexyloxycarbonyl, and the like), (16)  a carbamoyl, (17)
a N-mono-Cre alkylcarbamoyl (e.g., N 30 methylcarbamoyl, N-ethylcarbamoyl,
N-propylcarbamoyl, N- isopropylcarbamoyl, and the like), (18) a N,N-di-Ci-c
alkylcarbamoyl (e.g.,  N,N-dimethylcarbamoyl, N,N-diethylcarbamoyl,
N,N-dipropylcarbamoyl, 45  and the like), and the like. The number of
substituent is 1 to 6,  



preferably 1 to 3, and the substitution position may be any place on  which
the substitution is possible. The definitions of Rg and Rf utilized in the
group of the formula:  5 -NRgRh wherein Rg and Rh have the same meanings
defined above as a  substituent of "aryl which may have a substituent"
represented by Rd are  shown below. Examples of "C1.6 alkyl which may have a
substituent" represented  by Rg and Rh are the same as Ti-6 alkyl which may
have a substituent"  10 represented by Re and Rf described above. 



Examples of "Ca-6 cycloalkyl which may have a substituent", "Cs-i4  aryl
which may have a substituent", "C7.2o aralkyl which may have a  substituent"
and "heterocyclic group" represented by Rg are the same as  "C3.6 cycloalkyl
which may have a substituent", "Cs-14 aryl which may have 15 a substituent",
T7-2o aralkyl which may have a substituent" and  "heterocyclic group"
represented by Re described above. Examples of "Ca-6 cycloalkyl which may
have a substituent", "C6-i4  aryl which may have a substituent" and "C7.2o
aralkyl which may have a  substituent" of "carbamoyl which may have 1 or 2
substituent(s) selected  



20 from the group consisting of (i) a Cs-scycloalkyl which may have a
substituent, (ii) a Cs-14 aryl which may have a substituent, (iii) a C7-20
aralkyl which may have a substituent, (iv) a hydroxy, (v) a CI-s alkoxy
which may have a substituent and (vi) a C1-s alkoxycarbonyl which may  have
a substituent" represented by Rg are the same as "Ca-s cycloalkyl 25 which
may have a substituent", "Cs-i4 aryl which may have a substituent"  and
"C7.2o aralkyl which may have a substituent" represented by R.  described
above. Examples of "Ci-s alkoxy which may have a substituent" of  



"carbamoyl which may have 1 or 2 substituent(s) selected from the group  30
consisting of (i) a Cs s cycloalkyl which may have a substituent, (ii) a
Cs-14 aryl which may have a substituent, (iii) a C7-29 aralkyl which may
have a  substituent, (iv) a hydroxy, (v) a Ci-6 alkoxy which may have a
substituent 46  and (vi) a Ci.s alkoxy-carbonyl which may have a
substituent" represented  by Rg are methoxy, ethoxy, propoxy, isopropoxy,
butoxy, isobutoxy, sec- butoxy, tert-butoxy, pentyloxy, hexyloxy, and the
like. Examples of the  substituent of said "C1-s alkoxy which may have a
substituent" are the 



5 same as the substituent of "C1-6 alkyl which may have a substituent"
represented by Re described above. The number of substituents is 1 to 6,
preferably 1 to 3, and the substitution position may be any place on  which
the substitution is possible. Example of "Cis alkoxy-carbonyl which may have
a substituent" of  10 "carbamoyl which may have 1 or 2 substituent(s)
selected from the group  consisting of (i) a Caps cycloalkyl which may have
a substituent, (ii) a C6-14  aryl which may have a substituent, (iii) a
C7-2o aralkyl which may have a  substituent, (iv) a hydroxy, (v) a Ci-6
alkoxy which may have a substituent  



and (vi) a Cis alkoxy-carbonyl which may have a substituent" represented 15
by Rg is a group comprising combining "Cis alkoxy which may have a
substituent" as a substituent of "carbamoyl which may have a  substituent"
represented by Rg above with carbonyl. Preferable examples of Re are an aryl
group which may have 1 to 5  substituent(s) selected from the group
consisting of (i) a halogen, (ii) a 20 nitro, (iii) a cyano, (iv) an amino,
(v) a carboxyl group which may be  esterified or amidated, (vi) an
alkylenedioxy, (vii) an alkyl, (viii) an  alkoxy, (ix) an alkylthio, (x) an
alkylsulfinyl and (xi) an alkylsulfonyl.  



Among them, a phenyl which is mono- or di- substituted by a halogen,
especially 2,6-difluorophenyl, are preferable. 25 Preferable examples of Rb
are pyrrolidin-1-yl, pyrrolidin-2-yl,  imidazol-1-yl, imidazol-2-yl,
1,2,3-triazol-1-yl, 1,2,5-triazol-1-yl, tetrazol- 1-yl, tetrazol-2-yl,
pyridin-2-yl, pyridin-4-yl. Among them, pyridin-2-yl  is preferable.
Preferable example of R is a group represented by the formula: - 30 NReRf
wherein Reis (1) a C1-6 alkyl which may have a substituent or (2) a  C720
aralkyl;; Rf is a Ci 6 alkyl. Among them, a group of the formula: - 



N(Me)Ra" wherein Re" is a Cie alkyl which is substituted by a Ci.6 alkoxy; 




























