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Description
Technical field

[0001] The present invention relates to a novel nitrogen-containing aromatic heterocyclyl compound or a pharmaco-
logically acceptable salt thereof useful as a pharmaceutical agent, a pharmaceutical composition comprising the same
as an active ingredient; or a compound for use in a method for the treatment or prophylaxis of a disease, which comprises
administering a pharmaceutically effective amount of such compound or salt thereof to a warm-blooded animal; and the
like.

Background art

[0002] Lipolysis in adipocytes has been known to cause an increase in the level of triglyceride (TG), low density
lipoprotein (LDL), and the like (for example, see Non Patent Literature 1). Such abnormality in blood lipid levels causes
hyperlipidemia, arteriosclerosis, diabetes, metabolic syndrome, and the like. Accordingly, suppression of lipolysis in
adipocytes is useful for regulation of blood lipid levels, such as (i) an increase in the level of high density lipoprotein
(HDL), or (ii) a decrease in the level of total cholesterol (TC), low density lipoprotein (LDL), very low density lipoprotein
(VLDL), nonesterified fatty acid (NEFA), or triglyceride (TG). Itis anticipated thata compound having lipolysis-suppressive
activity will be useful for the treatment or prophylaxis of dyslipidemia with low HDL cholesterol, hypercholesterolemia,
dyslipidemia with high LDL cholesterol, dyslipidemia with high VLDL cholesterol, dyslipidemia with high triglyceride
(hypertriglyceridemia), hyperlipidemia, dyslipidemia, lipid metabolism abnormality, arteriosclerosis, type | diabetes mel-
litus, type |l diabetes mellitus, metabolic syndrome, insulin resistance, cardiac failure, myocardial infarction, cardiovas-
cular disease, coronary, heart disease, apoplectic stroke, adiposity, angina, chronic renal failure, peripheral vascular
disorder, non-alcoholic steatohepatitis, anorexia nervosa, metabolic syndrome, Alzheimer’'s disease, schizophrenia,
amyotrophic lateral sclerosis, and the like, or for reduction in event occurrence or mortality due to cardiovascular disease
or coronary heart disease (for example, see Example E of Patent Literature 7, or Example 4 of Patent Literature 8).
[0003] There is known an anthranilic acid derivative having regulating action on blood lipids level (for example, see
Patent Literatures 1 to 7). In particular, the compounds of Patent Literature 5 contain a thiazole or thiophene ring attached
to the nitrogen atom of the amide group. However, the compound of the present invention differs from the above-described
anthranilic acid derivative in terms of the structure of a heterocyclyl ring to which an amide group is bound.

Prior art literature
Patent literature
[0004]

Patent literature 1: International publication pamphlet WO2006/052555 (US2007/0299101)
Patent literature 2: International publication pamphlet WO2006/057922 (US2007/0281969)
Patent literature 3: International publication pamphlet WO2007/002557 (US2006/0293364)
Patent literature 4: International publication pamphlet WO2007/092364 (US2009/0062269)
Patent literature 5: International publication pamphlet WO2007/120575

Patent literature 6: International publication pamphlet WO2006/085113 (US2008/0200468)
Patent literature 7: International publication pamphlet WO2007/015744

Patent literature 8: International publication pamphlet WO2006/052569 Non patent literature
Non patent literature 1: Havel RJ., Metabo Clin Exp, 1961, Vol. 10, pp. 1031-1036

Summary of the invention
Subject to be solved by the invention

[0005] The present inventors have conducted studies regarding compounds having excellent regulating action on
blood lipid levels. As a result, the inventors have found that a nitrogen-containing aromatic heterocyclyl-compound having
a specific structure or a pharmacologically acceptable salt thereof has excellent properties such as lipolysis-suppressive
activity, blood lipid level-regulating action (for example, reducing action on the level of NEFA or TG), in vivo activity,
solubility, oral absorption property, metabolic stability, blood concentration, bioavailability (BA), tissue transitivity, physical
stability, drug interaction, and safety [for example, flushing], and that such compound or salt thereof is useful as a
pharmaceutical agent (preferably, a pharmaceutical agent for the treatment or prophylaxis of dyslipidemia or lipid me-
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tabolism abnormality). Based on the above-described findings, the present invention has been completed.
Solution to the problem

[0006] The presentinvention provides: a novel nitrogen-containing aromatic heterocyclyl compound useful as a phar-
maceutical agent, or a pharmacologically acceptable salt thereof;

a pharmaceutical composition composing, as an active ingredient, the nitrogen-containing aromatic heterocyclyl com-
pound or a pharmacologically acceptable salt thereof, preferably, a pharmaceutical composition for the treatment or
prophylaxis of dyslipidemia with low HDL cholesterol, hypercholesterolemia, dyslipidemia with high LDL cholesterol,
dyslipidemia with high VLDL cholesterol, dyslipidemia with high triglyceride (hypertriglyceridemia), hyperlipidemia, dy-
slipidemia, lipid metabolism abnormality, arteriosclerosis, type diabetes mellitus, type |l diabetes mellitus, insulin resist-
ance, cardiac failure, myocardial infarction, cardiovascular disease, apoplectic stroke, adiposity, angina, chronic renal
failure, peripheral vascular disorder, non-alcoholic steatohepatitis, anorexia nervosa, metabolic syndrome, Alzheimer’s
disease, schizophrenia, or amyotrophic lateral sclerosis, or for reduction in event occurrence or mortality due to cardi-
ovascular disease or coronary heart disease, more preferably a pharmaceutical composition for the treatment or proph-
ylaxis of hyperlipidemia, dyslipidemia, lipid metabolism abnormality, arteriosclerosis, or type Il diabetes mellitus, and
even more preferably a pharmaceutical composition for the treatment or prophylaxis (preferably, treatment) of dyslipi-
demia or lipid metabolism abnormality;

use of the nitrogen-containing aromatic heterocyclyl compound or a pharmacologically acceptable salt thereof in the
manufacture of a pharmaceutical composition for the treatment or prophylaxis (preferably, treatment) of diseases (pref-
erably, the above-described diseases);

a compound for use in a method for the treatment or prophylaxis (preferably, treatment) of diseases (preferably, the
above-described diseases), which comprises administering a pharmaceutically effective amount of the nitrogen-con-
taining aromatic heterocyclyl compound or a pharmacologically acceptable salt thereof to a warm-blooded animal (pref-
erably, a human); and

a method for the production of the nitrogen-containing aromatic heterocyclyl compound or a pharmacologically acceptable
salt thereof.

[0007] In one aspect, the present invention provides the following.

(1) A compound represented by the following general formula (I) or a pharmacologically acceptable salt thereof

R‘ ' R4 RS

()

R® R’

o)
(sz)m '(Ra)n
wherein A including X represents a pyrrolyl group, and X represents a carbon atom; or A including X represents a
pyrazolyl group,
R' represents a carboxy group, a carboxymethyl group, or a tetrazolyl group,
each R2 independently represents a group selected from substituent group o,
each R3 independently represents a phenyl group, a substituted phenyl group wherein the substituent(s) represent
1 to 4 groups independently selected from substituent group o, a 5- or 6-membered aromatic heterocyclyl group, a
substituted 5- or 6-membered aromatic heterocyclyl group wherein the substituent(s) represent 1 to 4 groups inde-
pendently selected from substituent group o, a phenyl(C)4-Cg alkyl) group, a substituted phenyl(C4-Cg alkyl) group
wherein the substituent(s) represent 1 to 4 groups independently selected from substituent group o, a 5- or 6-
membered aromatic heterocyclyl(C4-Cgalkyl) group , or a substituted 5- or 6-membered aromatic heterocyclyl(C4-Cg
alkyl) group wherein the substituent(s) represent 1 to 4 groups independently selected from substituent group o,
m represents 0, 1, 2, or 3,
n represents 0 or 1, provided that when mis 3, nis O,
each of R4, R%, R8 and R” independently represents a hydrogen atom, a C4-Cg alkyl group, a halogeno(C4-Cg alkyl)
group, a hydroxy group, a C4-Cg alkoxy group, or a halogeno group,
B represents a naphthyl group, a substituted naphthyl group wherein the substituent(s) represent 1 to 4 groups
independently selected from substituent group o, a 9- or 10-membered aromatic heterocyclyl group, a substituted
9- or 10-membered aromatic heterocyclyl group wherein the substituent(s) represent 1 to 4 groups independently
selected from substituent group o, or a group represented by the following formula (I1)
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Q E (1)

wherein each of B! and B2 independently represents a phenyl group, a substituted phenyl group wherein the sub-
stituent(s) represent 1 to 4 groups independently selected from substituent group «, a 5- or 6-membered aromatic
heterocyclyl group, or a substituted 5- or 6-membered aromatic heterocyclyl group wherein the substituent(s) rep-
resent 1 to 4 groups independently selected from substituent group o, and

substituent group o represents the group consisting of a C4-Cg alkyl group, a hydroxy(C¢-Cg alkyl) group, a (C4-Cg
alkoxy)-(C4-Cg alkyl) group, a halogeno(C4-Cg alkyl) group, a (C3-Cg cycloalkyl)-(C4-Cg alkyl) group, a C5-Cg cy-
cloalkyl group, a C,-Cgq alkenyl group, a C,-Cg alkynyl group, a hydroxy group, a C4-Cg alkoxy group, a halog-
eno(C4-Cg alkoxy) group, a C4-Cg alkylthio group, a C4-Cg alkylsulfinyl group, a C4-Cg alkylsulfonyl group, an amino
group, a C4-Cg alkylamino group, a di(C4-Cg alkyl)amino group, a formylamino group, a (C4-Cg alkyl)carbonylamino
group, a (C4-Cg alkoxy)carbonylamino group, a (C-Cg alkyl)sulfonylamino group, a formyl group, a (C4-Cg alkyl)car-
bonyl group, a carboxy group, a (C4-Cg alkoxy)carbonyl group, a carbamoyl group, a (C4-Cg alkylamino)carbonyl
group, adi(C4-Cg alkyl)aminocarbonyl group, an aminosulfonyl group, a (C4-Cg alkylamino)sulfonyl group, a di(C4-Cg
alkyl)aminosulfonyl group, a cyano group, a nitro group, and a halogeno group.

(2) The compound according to (1) above or a pharmacologically acceptable salt thereof, which is represented by

the following general formula (I-1)
1 R4 R5
[ A (&)
, N
/ (I-1)
\ \/

2 ——— RG R7
(RO 0

(R%n

(3) The compound according to (1) above or a pharmacologically acceptable salt thereof, which is represented by
the following general formula (I-3)

PBPO
N

R\ |
/ |

o R® R’

Rsa

wherein R8 represents a hydrogen atom, a C4-Cg alkyl group, a hydroxy(C4-Cg alkyl) group, a (C4-Cg alkoxy)-(C4-Cg
alkyl) group, a halogeno(C-Cg alkyl) group, a (C3-Cg cycloalkyl)-(C4-Cg alkyl) group, a C5-Cg cycloalkyl group, a
C,-Cg alkenyl group, a C,-Cg alkynyl group, a C4-Cgq alkylsulfonyl group, a formyl group, a (C4-Cg alkyl)carbonyl
group, a (C4-Cg alkoxy)carbonylgroup, a carbamoyl group, a (C4-Cg alkylamino)carbonyl group, adi(C4-Cg alkyl)ami-
nocarbonyl group, an aminosulfonyl group, a (C4-Cg alkylamino)sulfonyl group, or a di(C4-Cg alkyl)aminosulfonyl
group,

each R2 independently represents a C4-C, alkyl group, a halogeno(C4-C,4 alkyl) group, a (C5-Cg cycloalkyl)-(C4-Cy4
alkyl) group, a C3-Cg cycloalkyl group, a C,-C, alkenyl group, a C,-C, alkynyl group, a hydroxy group, a C4-C4
alkoxy group, a formyl group, a (C4-C, alkyl)carbonyl group, a cyano group, or a halogeno group, and

k represents 0, 1, or 2.

(4) The compound according to (3) above or a pharmacologically acceptable salt thereof, wherein

R82 represents a hydrogen atom, a C4-C4 alkyl group, a (C4-C, alkoxy)-(C4-C4 alkyl) group, a (C3-Cg cy-
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cloalkyl)-(C4-C, alkyl) group, a halogeno(C{-C, alkyl) group, a C3-Cg cycloalkyl group, a C,-C, alkenyl group, or a
C,-C, alkenyl group,

each R2@represents a C4-C, alkyl group, a halogeno(C4-C, alkyl) group wherein the halogeno group(s) represent
1 to 5 groups selected from the group consisting of a fluoro group and a chloro group, a C3-C,4 cycloalkyl group, a
cyano group, a fluoro group, or a chloro group, and

k represents O or 1.

(5) The compound according to (3) above or a pharmacologically acceptable salt thereof, wherein

R8a represents a C4-C4 alkyl group, and

k represents 0.

(6) The compound according to (3) above or a pharmacologically acceptable salt thereof, wherein

R8a represents an ethyl group, and

k represents 0.

(7) The compound according to (1) above or a pharmacologically acceptable salt thereof, which is represented by
the following general formula (I-4)

R’ " R? RS
q O

7 ] (1-4)

R R’
N O |

/

Raa

wherein R32 represents a phenyl(C,-C, alkyl) group or a substituted phenyl(C4-C, alkyl) group (wherein the sub-
stituent(s) represent 1 to 3 groups independently selected from substituent group o1, and

substituent group o1 represents the group consisting of a C4-C, alkyl group, a halogeno(C4-C, alkyl) group wherein
the halogeno group(s) represent 1 to 5 groups selected from the group consisting of a fluoro group and a chloro
group, a fluoro group, and a chloro group.

(8) The compound according to (7) above or a pharmacologically acceptable salt thereof, wherein

R3a represents a phenylmethyl group or a substituted phenylmethyl group wherein the substituent(s) represent 1
to 3 groups independently selected from substituent group 2, and

substituent group a2 represents the group consisting of a methyl group, a trifluoromethyl group, and a fluoro group.
(9) The compound according to (1) above or a pharmacologically acceptable salt thereof, which is represented by

the following general formula (I-2)
4 5
R R? R
H

@ (-2)
RN 0 R R

(R%)n

=z

(10) The compound according to (1) above or a pharmacologically acceptable salt thereof, which is represented by
the following general formula (I-5)
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R! H RY RS
s ()

C
\—N 0 R° R’

/

R8b

(I-5)

wherein R8 represents a hydrogen atom, a C4-C, alkyl group, a (C4-C, alkoxy)-(C4-C,4 (alkyl) group, a halog-
eno(C4-C, alkyl) group, a C3-Cg cycloalkyl group, a C,-C,4 alkenyl group, or a C,-C,4 alkynyl group.

(11) The compound according to (10) above or a pharmacologically acceptable salt thereof, wherein R8P represents
a C4-C, alkyl group.

(12) The compound according to any one of (1) to (11) above or a pharmacologically acceptable salt thereof, wherein
R' represents a carboxy group.

(13) The compound according to any one of (1) to (12) above or a pharmacologically acceptable salt thereof, wherein
each of R4, R5, R®, and R” independently represents a hydrogen atom, a C4-C, alkyl group, a halogeno(C-C, alkyl)
group wherein the halogeno group(s) represent 1 to 5 groups selected from the group consisting of a fluoro group
and a chloro group, a fluoro group, or a chloro group.

(14) The compound according to any one of (1) to (12) above or a pharmacologically acceptable salt thereof, wherein
each of R4, RS, R6, and R7 independently represents a hydrogen atom or a fluoro group.

(15) The compound according to any one of (1) to (12) above or a pharmacologically acceptable salt thereof, wherein
each of R4 and R® independently represents a hydrogen atom or a fluoro group, and R8 and R” each represent a
hydrogen atom.

(16) The compound according to any one of (1) to (15) above or a pharmacologically acceptable salt thereof, wherein
B represents a naphthyl group or a substituted naphthyl group wherein the substituent(s) represent 1 to 3 groups
independently selected from substituent group 0.3, and

substituent group o.3 represents the group consisting of a C4-C, alkyl group, a halogeno(C4-C, alkyl) group wherein
the halogeno group(s) represent 1 to 5 groups selected from the group consisting of a fluoro group and a chloro
group, a hydroxy group, a C4-C, alkoxy group, a fluoro group, and a chloro group.

(17) The compound according to any one of (1) to (15) above or a pharmacologically acceptable salt thereof, wherein
B represents a group represented by the following formula (lla)

@ @ (Ha)

wherein B12 represents a phenyl group, a substituted phenyl group wherein the substituent(s) represent 1 to 3
groups independently selected from substituent group a4, a 5-membered aromatic heterocyclyl group, or a substi-
tuted 5-membered aromatic heterocyclyl group wherein the substituent(s) represent 1 to 3 groups independently
selected from substituent group o4,

B2a represents a phenyl group, a substituted phenyl group wherein the substituent(s) represent 1 to 3 groups
independently selected from substituent group o5, a pyridyl group, or a substituted pyridyl group wherein the sub-
stituent(s) represent 1 to 3 groups independently selected from substituent group o5,

substituent group a4 represents the group consisting of a C4-C, alkyl group, a halogeno(C-C, alkyl) group, a (C3-Cg
cycloalkyl)-(C4-C4 alkyl) group, a C3-Cg cycloalkyl group, a C4-C,4 alkoxy group, a formyl group, a (C4-C, alkyl)car-
bonyl group, a cyano group, a fluoro group, a chloro group, and a bromo group, and

substituent group a5 represents the group consisting of a C4-C, alkyl group, a halogeno(C4-C, alkyl) group, a
hydroxy group, a C4-C, alkoxy group, a fluoro group, a chloro group, and a bromo group.

(18) The compound according to any one of (1) to (15) above or a pharmacologically acceptable salt thereof, wherein
B represents a group represented by the following formula (Ilb)
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@ @ (lb)

wherein B1P represents a nitrogen-containing 5-membered aromatic heterocyclyl group or a substituted nitrogen-
containing 5-membered aromatic heterocyclylgroup wherein the substituent(s) represent 1 or 2groups independently
selected from substituent group o6,

B2b represents a phenyl group, a substituted phenyl group wherein the substituent(s) represent 1 or 2 groups
independently selected from substituent group o7, a pyridyl group, or a substituted pyridyl group wherein the sub-
stituent(s) represent 1 or 2 groups independently selected from substituent group a7,

substituent group o6 represents the group consisting of a C4-C, alkyl group, a halogeno(C4-C, alkyl) group wherein
the halogeno group(s) represent 1 to 5 groups selected from the group consisting of a fluoro group and a chloro
group, a (C3-C,4 cycloalkyl)-(C4-C, alkyl) group, a C3-C,4 cycloalkyl group, a (C4-C, alkyl)carbonyl group, a cyano
group, a fluoro group, and a chloro group, and

substituent group .7 represents the group consisting of a C4-C, alkyl group, a hydroxy group, a fluoro group, and
a chloro group.

(19) The compound according to any one of (1) to (15) above or a pharmacologically acceptable salt thereof, wherein
B represents a group represented by the following formula (lic)

@ @ (lic)

wherein B¢ represents a group selected from the following groups or a group which is selected from the following
groups and substituted wherein the substituent represents one group independently selected from substituent group

=N —N N N—O
/.N/\_)\ /Q\N\ /[; )\ [ V%
B G D T3

S

A3

S

BZc represents a phenyl group or a 4-hydroxyphenyl group, and

substituent group a8 represents the group consisting of a C4-C, alkyl group, a halogeno(C4-C, alkyl) group wherein
the halogeno group(s) represent 1 to 5 groups selected from the group consisting of a fluoro group and a chloro
group, a cyclopropyl group, a methylcarbonyl group, a cyano group, a fluoro group, and a chloro group.

(20) The compound according to any one of (1) to (15) above or a pharmacologically acceptable salt thereof, wherein
B represents a group represented by the following formula (lid)



&)

10

15

20

25

30

35

40

45

50

55

EP 2 308 838 B1

@ (ld)

OH

wherein B1d represents a group selected from the following groups or a group which is selected from the following
groups and substituted wherein the substituent represents one group selected from substituent group 0.9

N—O O—N~- N

and substituent group a9 represents the group consisting of a methyl group, an ethyl group, and a chloro group.
(21) The compound according to (1) above or a pharmacologically acceptable salt thereof, which is selected from
the group consisting of

4-{3-[2-(4-hydroxyphenyl)thiazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid;

4- {3-[2-(4-hydroxyphenyl)thiazol-5-yl]-2-fluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid;
4-{3-[3-(4-hydroxyphenyl)-4-ethylisoxazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid;

4- {3-[-4-chloro-(4-hydroxyphenyl)isoxazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid;
4-{3-[4-ethyl-(4-hydroxyphenyl)isoxazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid;
4-{3-[(4-hydroxyphenyl)-4-methylisoxazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid;
4-{3-[2-(4-hydroxyphenyl)thiazol-5-yl]-2,2-difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid;
4-{3-[4-ethyl-3-(4-hydroxyphenyl)isoxazol-5-yl]-2,2-difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid;
4-{3-[4-ethyl-5-(4-hydroxyphenyl)isoxazol-3-yl]-2,2-difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid;
4-{3-[4-chloro-5-(4-hydroxyphenyl)isoxazol-1-3-yl]-2,2-fluocropropanoyl}amino-1-ethylpyrrole-3-carboxylic ac-
id;

4- {3-[3-(4-hydroxyphenyl)isoxazol-5-yl]-2-fluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid; and
4-{3-[3-(4-hydroxyphenyl)isoxazol-5-yl]-2,2-difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid.

[0008] In the present invention, the compounds of Examples 13, 22, 25, 33, 35, 38, 39, 40, 41, 46, 62, and 63, which
are described in (21) above, are preferable.

[0009] In the general formula (l) of the present invention, any given combinations of the groups described in (1) to
(20) above are preferable. For example, the following combinations are preferable.

(22) A, R2a, R8a k: (3); R: (12); R4, RS, RS, R7: (13); B: (17).
(23) A, R2a, R8a k: (4); R: (12); R4, RS, RS, R7: (14); B: (18).
(24) A, R2a R8a k: (5); R: (12); R4, R5, RS, R7: (15); B: (19).
(25) A, R2a, R8a k: (6); R1: (12); R4, R5, RS, R7: (15); B: (20).
(26) A, R2a, R8a k: (6); R: (12); R4, R5, RS, R7: (15); B: (16).

[0010] In another aspect, the present invention provides the following.

(27) A pharmaceutical composition comprising, as an active ingredient, the compound according to any one of (1)
to (21) above or a pharmacologically acceptable salt thereof.

(28) The pharmaceutical composition according to (27) above, which is for the treatment or prophylaxis of hyperli-
pidemia, dyslipidemia, lipid metabolism abnormality, arteriosclerosis, or type |l diabetes mellitus.

(29) The pharmaceutical composition according to (27) above, which is for the treatment or prophylaxis of dyslipi-
demia.

(30) The pharmaceutical composition according to (27) above, which is for the treatment or prophylaxis of lipid
metabolism abnormality.

(31) Use of the compound according to any one of (1) to (21) above or a pharmacologically acceptable salt thereof
in the manufacture of a medicament for use in the treatment or prophylaxis of hyperlipidemia, dyslipidemia, lipid
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metabolism abnormality, arteriosclerosis, or type |l diabetes mellitus.

(32) The use according to (31) above, wherein the disease is dyslipidemia.

(33) The use according to (31) above, wherein the disease is lipid metabolism abnormality.

(34) The compound according to any one of (1) to (21) above or a pharmacologically acceptable salt thereof for use
in the treatment or prophylaxis of hyperlipidemia, dyslipidemia, lipid metabolism abnormality, arteriosclerosis, or
type Il diabetes mellitus.

(35) The compound described in any one of (1) to (21) above or a pharmacologically acceptable salt thereof for use
in the treatment or prophylaxis of dyslipidemia.

(36) The compound described in any one of (1) to (21) above or a pharmacologically acceptable salt thereof for use
in the treatment or prophylaxis of lipid metabolism abnormality.

[0011] In the general formula (I) of the present invention, the nitrogen-containing 5-membered heterocyclyl group
represented by A is a pyrrolyl group or a pyrazolyl group.

[0012] The "5- or 6-membered aromatic heterocyclyl group” means a 5- or 6-membered aromatic heterocyclic group
containing 1 to 4 atoms selected from the group consisting of a nitrogen atom, an oxygen atom, and a sulfur atom and
may be for example, a pyrrolyl group, a furyl group, a thienyl group, a pyrazolyl group, an imidazolyl group, an oxazolyl
group, an isoxazolyl group, a thiazolyl group, an isothiazolyl group, a triazolyl group, an oxadiazolyl group, a thiadiazolyl
group, a tetrazolyl group, a pyranyl group, a pyridyl group, a pyridazinyl group, a pyrimidinyl group, or a pyrazinyl group.
In the case of R3 and R32, the 5- or 6-membered aromatic heterocyclyl group is preferably a pyrrolyl group, an imidazolyl
group, an oxazolyl group, a thiazolyl group, a triazolyl group, or a pyridyl group, and more preferably a pyridyl group. In
the case of B!, the 5-or 6-membered aromatic heterocyclyl group is preferably a 5-membered aromatic heterocyclyl
group, more preferably a pyrrolyl group, a furyl group, a thienyl group, a pyrazolyl group, an imidazolyl group, an oxazolyl
group, an isoxazolyl group, a thiazolyl group, an isothiazolyl group, a triazolyl group, an oxadiazolyl group, or a thiadiazoly|
group, even more preferably a pyrazolyl group, an imidazolyl group, an oxazolyl group, an isoxazolyl group, a thiazolyl
group, an isothiazolyl group, an oxadiazolyl group, or a thiadiazolyl group, and still further preferably an isoxazolyl group
or a thiazolyl group. In the case of B2, the 5- or 6-membered aromatic heterocyclyl group is preferably a pyrrolyl group,
a furyl group, a thienyl group, an imidazolyl group, an oxazolyl group, a thiazolyl group, a triazolyl group, an oxadiazolyl
group, a thiadiazolyl group, or a pyridyl group, more preferably a furyl group, a thienyl group, or a pyridyl group, and
even more preferably a pyridyl group.

[0013] The "phenyl(C4-Cg alkyl) group” means the below-described C4-Cq alkyl group which is substituted with a
phenyl group and may be for example, a phenylmethyl group (benzyl group), a phenylethyl group, a phenylpropyl group,
a phenylbutyl group, a phenylpentyl group, or a phenylhexyl group, preferably a phenyl(C4-C, alkyl) group, more pref-
erably a phenyl(C4-C, alkyl) group, and most preferably a phenylmethyl group.

[0014] The "5-or 6-membered aromatic heterocyclyl(C4-Cg alkyl) group” means the below-described C4-Cg alkyl group
which is substituted with a 5- or 6-membered aromatic heterocyclyl group as described above and is preferably a 5- or
6-membered aromatic heterocyclyl(C 1-C, alkyl) group, more preferably a 5- or 6-membered aromatic heterocyclyl(C4-C,
alkyl) group, even more preferably a pyrrolylmethyl group, a pyrrolylethyl group, an imidazolylmethyl group, an imida-
zolylethyl group, an oxazolylmethyl group, an oxazolylethyl group, a thiazolylmethyl group, a thiazolylethyl group, a
triazolylmethyl group, a triazolylethyl group, a pyridylmethyl group, or a pyridylethyl group, and still further preferably a
pyrrolylmethyl group, an imidazolylmethyl group, an oxazolylmethyl group, a thiazolylmethyl group, a triazolylmethyl
group, or a pyridylmethyl group.

[0015] The "C4-Cg alkyl group" means a straight-chain or branched-chain alkyl group containing 1 to 6 carbon atoms
and may be for example, a methyl group, an ethyl group, a 1-propyl group, a 2-propyl group, a 1-butyl group, a 2-butyl
group, a 2-methyl-1-propyl group, a 2-methyl-2-propyl group, a 1-pentyl group, a 2-pentyl group, a 3-pentyl group, a 3-
methyl-1-butyl group, a 2-methyl-1-butyl group, a 2-methyl-2-butyl group, a 3-methyl-2-butyl group, a 2,2-dimethyl-1-
propyl group, a 1-hexyl group, a 2-hexyl group, a 3-hexyl group, a 2-methyl-1-pentyl group, a 3-methyl-1-pentyl group,
a 2-ethyl-1-butyl group, a 2,2-dimethyl-1-butyl group, or a 2,3-dimethyl-1-butyl group, preferably a C4-C, alkyl group,
more preferably a C4-C, alkyl group, and most preferably a methyl group. Moreover, in the case of one of the R2 groups,
R8a and R8P, the C4-Cg alkyl group is preferably a C4-Cs alkyl group, more preferably a C4-C,4 alkyl group, still further
preferably a C,-C,4 alkyl group, and most preferably an ethyl group.

[0016] The "halogpno(C¢-Cg alkyl) group" means the above-described C4-Cgq alkyl group which is substituted with the
same or different 1 to 7 halogeno groups as described below and may be, for example, a fluoromethyl group, a difluor-
omethyl group, a dichloromethyl group, a dibromomethyl group, a trifluoromethyl group, a trichloromethyl group, a 2-
fluoroethyl group, a 2-bromoethyl group, a 2-chloroethyl group, a 2-iodoethyl group, a 2,2-difluoroethyl group, a 2,2,2-
trifluoroethyl group, a trichloroethyl group, a pentafluoroethyl group, a 3-fluoropropyl group, a 3,3, 3-triflucropropyl group,
a 3-chloropropyl group, a 4-fluorobutyl group, a 4,4,4-trifluorobutyl group, a 5-fluoropentyl group, a 5,5,5-triflucropentyl
group, a 6-fluorohexyl group, or a 6,6,6-trifluorohexyl group, preferably a halogeno(C4-C, alkyl) group, more preferably
a halogeno(C-C, alkyl) group (wherein the halogeno group(s) represent 1 to 7 groups selected from the group consisting
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of a fluoro group and a chloro group), even more preferably a halogeno(C4-C, alkyl) group (wherein the halogeno
group(s) represent 1 to 5 groups selected from the group consisting of a fluoro group and a chloro group), still further
preferably a trifluoromethyl group, a 2,2,2-trifluoroethyl group, or a pentafluoroethyl group, and most preferably a trif-
luoromethyl group. Moreover, in the case of one of the R? groups, R82 and R8P, the halogeno(C4-Cg alkyl) group is
preferably a halogeno(C-Cy alkyl) group, more preferably a halogeno(C4-C, alkyl) group, even more preferably a
halogeno(C4-C, alkyl) group (wherein the halogeno group(s) represent 1 to 7 groups selected from the group consisting
of a fluoro group and a chloro group), and still further preferably a halogeno(C,-C, alkyl) group (wherein the halogeno
group(s) represent 1 to 7 groups selected from the group consisting of a fluoro group and a chloro group).

[0017] The "C4-Cg alkoxy group," means a hydroxy group which is substituted with a C4-Cg alkyl group as described
above and may be for example, a methoxy group, an ethoxy group, a 1-propoxy group, a 2-propoxy group, a 1-butoxy
group, a 2-butoxy group, a 2-methyl-1-propoxy group, a 2-methyl-2-propoxy group, a 1-pentyloxy group, a 2-pentyloxy
group, a 3-pentyloxy group, a 2-methyl-2-butoxy group, a 3-methyl-2-butoxy group, a 1-hexyloxy group, a 2-hexyloxy
group, a 3-hexyloxy group, a 2-methyl-1-pentyloxy group, a 3-methyl-1-pentyloxy group, a 2-ethyl-1 -butoxy group, a
2,2-dimethyl-1-butoxy group, or a 2,3-dimethyl-1-butoxy group, preferably a C4-C, alkoxy group, more preferably a C4-C,
alkoxy group, and most preferably a methoxy group. Moreover, in the case of one of the R2 groups, the C4-Cg alkoxy
group is preferably a C4-Cg alkoxy group, more preferably a C4-C, alkoxy group, and even more preferably a C»-Cy
alkoxy group.

[0018] The "halogeno group" may be a fluoro group, a chloro group, a bromo group, or an iodo group, preferably a
fluoro group, a chloro group, or a bromo group, more preferably a fluoro group or a chloro group, and most preferably
a fluoro group.

[0019] The "9-or 10-membered aromatic heterocyclyl group” means a 9- or 10-membered aromatic heterocyclyl group
containing 1 to 4 atoms selected from the group consisting of a nitrogen atom, an oxygen atom, and a sulfur atom and
may be for example, an indolyl group, a benzofuranyl group, a benzothienyl group, a benzimidazolyl group, a benzoxazolyl
group, a benzisoxazolyl group, a benzothiazolyl group, a benzisothiazolyl group, a quinolyl group, an isoquinolyl group,
a quinoxalinyl group, or a quinazolinyl group, preferably a quinolyl group, an isoquinolyl group, a quinoxalinyl group, or
a quinazolinyl group.

[0020] The "hydroxy(C4-Cg alkyl) group" means the above-described C4-Cg alkyl group which is substituted with a
hydroxy group and may be for example, a hydroxymethyl group, a hydroxyethyl group, a hydroxy(1-propyl) group, a
hydroxy(2-propyl) group, a hydroxy(1-butyl) group, a hydroxy(2-butyl) group; a hydroxy(2-methyl-1-propyl) group, a
hydroxy(2-methyl-2-propyl) group, a hydroxy(1-pentyl) group, or a hydroxy(1-hexyl) group, preferably a hydroxy(C4-C,4
alkyl) group, more preferably a hydroxy(C4-C, alkyl) group, and most preferably a hydroxymethyl group. Moreover, in
the case of one of the R2 groups, R82and R8P, the hydroxy(C 1-Cg alkyl) group is preferably a hydroxy(C¢-Cs alkyl) group,
more preferably a hydroxy(C4-C, alkyl) group, and even more preferably a hydroxy(C,-C, alkyl) group.

[0021] The "(C4-Cg alkoxy)-(C4-Cg.alkyl) group” means the above-described C4-Cg alkyl group which is substituted
with a C4-Cg alkoxy group as described above and may be for example, a methoxymethyl group, an ethoxymethyl group,
a propoxymethyl group, a butoxymethyl group, a pentyloxymethyl group, a hexyloxymethyl group, a methoxyethyl group,
a methoxypropyl group, a methoxybutyl group, a methoxypentyl group, or a methoxyhexy!l group, preferably a (C-C4
alkoxy)-(C4-C4 alkyl) group, and more preferably a (C4-C, alkoxy)-(C4-C, (alkyl) group. Moreover, in the case of one of
the R2 groups, R and R8b, the (C4-Cg alkoxy)-(C4-Cg alkyl) group is preferably a (C4-Cy4 alkoxy)-(C4-Cs alkyl) group,
more preferably a (C4-C, alkoxy)-(C4-C, alkyl) group, and even more preferably a (C4-C, alkoxy)-(C,-C, alkyl) group.
[0022] The "(C5-Cq cycloalkyl)-(C4-Cg alkyl) group” means the above-described C-Cg alkyl group which is substituted
with a C5-Cg cycloalkyl group as described below and may be for example, a cyclopropylmethyl group, a cyclobutylmethyl
group, a cyclopentylmethyl group, a cyclohexylmethyl group, a cycloheptylmethyl group, a cyclooctylmethyl group, a
cyclopropylethyl group, a cyclobutylethyl group, a cyclopentylethyl group, a cyclohexylethyl group, a cyclopropylpropyl
group, a cyclobutylpropyl group, a cyclopentylpropyl group, a cyclohexylpropyl group, a cyclopropylbutyl group, a cy-
clobutylbutyl group, a cyclopropylpentyl group, or a cyclopropylhexyl group, preferably a (C3-Cg cycloalkyl)-(C4-Cy4 alkyl)
group, and more preferably a (C5-C5 cycloalkyl)-(C4-C, alkyl) group. Moreover, in the case of one of the R2 groups and
R8a, the (C5-Cq cycloalkyl)-(C4-Cg alkyl) group is preferably a (C5-Cg cycloalkyl)-(C4-C5 alkyl) group, more preferably a
(C3-Cj5 cycloalkyl)-(C4-C,4 alkyl) group, and even more preferably a (C3-C4 cycloalkyl)-(C5-C, alkyl) group.

[0023] The "C3-Cg cycloalkyl group” means a cyclic alkyl group containing 3 to 8 carbon atoms and may be for example,
a cyclopropyl group, a cyclobutyl group, a cyclopentyl group, a cyclohexyl group, a cycloheptyl group, or a cyclooctyl
group, preferably a C3-Cg cycloalkyl group, more preferably a C3-Cg cycloalkyl group, even more preferably a C3-Cy
cycloalkyl group, and most preferably a cyclopropyl group.

[0024] The "C,-Cq alkenyl group” means a straight-chain or branched-chain alkenyl group containing 2 to 6 carbon
atoms, which may have one or more carbon-carbon double bonds and may be, for example, a vinyl group, a 2-propenyl
group (an allyl group), a 2-butenyl group, a 2-pentenyl group, a 3-methyl-2-butenyl group, a 2-hexenyl group, or a 3-
methyl-2-pentenyl group, preferably a C,-C, alkenyl group, and more preferably a C,-C5 alkenyl group. Moreover, in
the case of one of the R? groups R82 and R8b, the C,-Cg alkenyl group is preferably a C,-C5 alkenyl group, and more
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preferably a C,-C, alkenyl group.

[0025] The "C,-Cg alkynyl group" means a straight-chain or branched-chain alkynyl group containing 2 to 6 carbon
atoms which may have one or more carbon-carbon triple bonds and may be for example, an ethynyl group, a 1-propynyl
group, a 2-propynyl group, a 1-butynyl group, a 2-butynyl group, a 1-pentynyl group, a 2-pentynyl group, or a 1-hexynyl
group, preferably a C,-C, alkenyl group, and more preferably a C,-C4 alkynyl group. Moreover, in the case of one of
the R2 groups, R82 and R8b, the C,-Cg alkynyl group is preferably a C,-C5 alkynyl group, and more preferably a C,-C,
alkynyl group.

[0026] The "halogeno(C4-Cg alkoxy) group" means the above-described C4-Cg alkoxy group which is substituted with
1 to 7 halogenogroups as described above and may be for example, a fluoromethoxy group, a difluoromethoxy group,
adichloromethoxy group, a dibromomethoxy group, a trifluoromethoxy group, a trichloromethoxy group, a 2-fluoroethoxy
group, a 2-bromoethoxy group, a 2’-chloroethoxy group, a 2-iodoethoxy group, a 2,2-difluoroethoxy group, a 2,2,2-
trifluoroethoxy group, a trichloroethoxy group, a pentafluoroethoxy group, a 3-fluoropropoxy group, a 3,3,3-trifluoropro-
poxy group, a 3-chloropropoxy group, a 4-fluorobutoxy group, a 4,4,4-trifluorobutoxy group, a 5-fluoropentyloxy group,
a5,5,5-trifluoropentyloxy group, a 6-fluorohexyloxy group, or a 6,6,6-trifluorohexyloxy group, preferably a halogeno(C-C4
alkoxy) group, more preferably a halogeno(C4-C, alkoxy) group (wherein the halogeno group(s) represent 1 to 7 groups
selected from the group consisting of a fluoro group and a chloro group), even more preferably a halogeno(C4-C, alkoxy)
group (wherein the halogeno group(s) represent 1 to 5 groups selected from the group consisting of a fluoro group and
a chloro group), still further preferably a trifluoromethoxy group, a 2,2,2-triflucroethoxy group, or a pentafluoroethoxy
group, and most preferably a trifluoromethoxy group. Moreover, in the case of one of the R2 groups, the halog-
eno(C4-Cgalkoxy) group is preferably a halogeno(C4-Cs alkoxy) group, more preferably a halogeno(C4-C,4 alkoxy) group,
even more preferably a halogeno(C4-C, alkoxy)group (wherein the halogeno group(s) represent 1 to 7 groups selected
from the group consisting of a fluoro group and a chloro group), and still further preferably a halogeno(C,-C, alkoxy)
group (wherein the halogeno group(s) represent 1 to 7 groups selected from the group consisting of a fluoro group and
a chloro group).

[0027] The "C4-Cg alkylthio group" means a mercapto group which is substituted with a C4-Cg alkyl group as described
above and may be, for example, a methylthio group, an ethylthio group, a 1-propylthio group, a 2-propylthio group, a 1-
butylthio group, a 2-butylthio group, a 2-methyl-1-propylthio group, a 2-methyl-2-propylthio group, a 1-pentylthio group,
a 2-pentylthio group, a 3-pentylthio group, a 2-methyl-2-butylthio group, a 3-methyl-2-butylthio group, a 1-hexylthio group,
a 2-hexylthio group, a 3-hexylthio group, a 2-methyl-1-pentylthio group, a 3-methyl-1-pentylthio group, a 2-ethyl-1-
butylthio group, a 2,2-dimethyl-1-butylthio group, or a 2,3-dimethyl-1-butylthio group, preferably a C4-C,, alkylthio group,
more preferably a C4-C, alkylthio group, and most preferably a methylthio group. Moreover, in the case of one of the
R2 groups, the C1-Cg alkylthio group is preferably a C4-Cj5 alkylthio group, more preferably a C4-C, alkylthio group, and
even more preferably a C,-C, alkylthio group.

[0028] The "C4-Cg alkylsulfinyl group” means a sulfinyl group (-SO-) which is substituted with a C4-Cg alkyl group as
described above and may be, for example, a methylsulfinyl group, an ethylsulfinyl group, a 1-propylsulfinyl group, a 2-
propylsulfinyl group, a 1-butylsulfinyl group, a 2-butylsulfinyl group, a 2-methyl-1-propylsulfinyl group, a 2-methyl-2-
propylsulfinyl group, a 1-pentylsulfinyl-group, a 2-pentylsulfinyl group, a 3-pentylsulfinyl group, a 2-methyl-2-butylsulfinyl
group, a 3-methyl-2-butylsulfinyl group, a 1-hexylsulfinyl group, a 2-hexylsulfinyl group, a 3-hexylsulfinyl group, a 2-
methyl-1-pentylsulfinyl group, a 3-methyl-1-pentylsulfinyl group, a 2-ethyl-1-butylsulfinyl group, a 2,2-dimethyl-1-butyl-
sulfinyl group, or a 2,3-dimethyl-1-butylsulfinyl group, preferably a C4-C, alkylsulfinyl group, more preferably a C4-C,
alkysulfinyl group, and most preferably a methylsulfinyl group. Moreover, in the case of one of the R2 groups the C-Cg
alkylsulfinyl group is preferably a C4-Cs alkylsulfinyl group, more preferably a C,-C, alkylsulfinyl group, and even more
preferably a C,-C, alkylsulfnyl group.

[0029] The "C4-Cq alkylsulfonylgroup” means a sulfonyl group (-SO,-) which is substituted with a C4-Cg alkyl group
as described above and may be for example, a methanesulfonyl group, an ethanesulfonyl group, a 1-propanesulfonyl
group, a 2-propanesulfonyl group, a 1-butanesulfonyl group, a 2-butanesulfonyl group, a 2-methyl-1-propanesulfonyl
group, a 2-methyl-2-propanesulfonyl group, a 1-pentanesulfonyl group, a 2-pentanesulfonyl group, a 3-pentanesulfonyl
group, a 2-methyl-2-butanesulfonyl group, a 3-methyl-2-butanesulfonyl group, a 1-hexanesulfonyl group, a 2-hexanesul-
fonyl group, a 3-hexanesulfonyl group, a 2-methyl-1-pentanesulfonyl group, a 3-methyl-1-pentanesulfonyl group, a 2-
ethyl-1-butanesulfonyl group, a 2,2-dimethyl-1-butanesulfonyl group, or a 2,3-dimethyl-1-1-butanesulfonyl group, pref-
erably a C4-C, alkylsulfonyl group, more preferably a C4-C, alkylsulfonyl group, and most preferably a methanesulfonyl
group. Moreover, in the case of one of the R2 groups and R8a, the C4-Cg alkylsulfonyl group is preferably a C4-Cs
alkylsulfonyl group, more preferably a C4-C, alkylsulfonyl group, and even more preferably a C,-C, alkylsulfonyl group.
[0030] The "C4-Cqalkylamino group" means an amino group which is substituted with a C4-Cg alkyl group as described
above and may be for example, a methylamino group, an ethylamino group, a 1-propylamino group, a 2-propylamino
group, a 1-butylamino group, a 2-butylamino group, a 2-methyl-1-propylamino group, a 2-methyl-2-propylamino group,
a 1-pentylamino group, a 2-pentylamino group, a 3-pentylamino group, a 1-hexylamino group, a 2-hexylamino group,
or a 3-hexylamino group, preferably a C4-C, alkylamino group, more preferably a C4-C, alkylamino group, and most
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preferably a methylamino group. Moreover, in the case of one of the R2 groups, the C,-Cg alkylamino group is preferably
aC-Csalkylamino group, more preferably a C4-C,4 alkylamino group, and even more preferably a C,-C,4 alkylamino group.
[0031] The "di(C4-Cg alkyl)amino group” means an amino group which is substituted with the same or different two
C4-Cg alkyl groups as described above and may be for example, a dimethylamino group, a methylethylamino group, a
methylpropylamino group [for example, an N-methyl-N-(1-propyl)amino group, etc.], a methylbutylamino group [for ex-
ample, an N-(1-butyl)-N-methylamino group, etc.], a methylpentylamino group, a methylhexylamino group, a diethylamino
group, an ethylpropylamino group [for example, an N-ethyl-N-(1-propyl)amino group, etc.], an ethylbutylamino group, a
dipropylamino group, a propylbutylamino group, a dibutylamino group, a dipentylamino group, or a dihexylamino group,
preferably a di(C4-C,4 alkyl)amino group, more preferably a di(C4-C, alkyl)amino group, and most preferably a dimeth-
ylamino group. Moreover, in the case of one of the R2 groups the di(C4-Cg alkyl)amino group is preferably a di(C4-Cs
alkyl)amino group, more preferably a di(C4-C, alkyl)amino group, and even more preferably a di(C,-C, alkyl)amino group.
[0032] The (C4-Cgalkyl)carbonylamino group” means an amino group which is substituted with a (C4-Cg alkyl)carbonyl
group as described below and may be for example, a methylcarbonylamino group, an ethylcarbonylamino group, a 1-
propylcarbonylamino group, a 2-propylcarbonylamino group, a 1-butylcarbonylamino group, a 2-butylcarbonylamino
group, a 2-methyl-1-propylcarbonylamino group, a 2-methyl-2-propylcarbonylamino group, a 1-pentylcarbonylamino
group, a 2-pentylcarbonylamino group, a 3-pentylcarbonylamino group, a 2-methyl-2-butylcarbonylamino group, a 3-
methy-2-butylcarbonylamino group, a 1-hexylcarbonylamino group, a 2-hexylearbonylamino group, a 3-hexylcarbo-
nylamino group, a 2-methyl-1-pentylcarbonylamino group, a 3-methyl-1-pentylcarbonylamino group, a 2-ethyl-1-butyl-
carbonylamino group, a 2,2-dimethyl-1-butylcarbonylamino group, or a 2,3-dimethyl-1-butylcarbonylamino group, pref-
erably a (C4-C4 alkyl)carbonylamino group, more preferably a (C4-C, alkyl)carbonylamino group, and most preferably
a methylcarbonylamino group. Moreover, in the case of one of the R? groups, the (C4-Cg alkyl)carbonylamino group is
preferably a (C4-Cj5 alkyl)carbonylamino group, more preferably a (C4-C, alkyl)carbonylamino group, and even more
preferably a (C,-C, alkyl)carbonylamino group.

[0033] The "(C4-Cgalkoxy)carbonylamino group" means an amino group which is substituted with a (C4-Cg-alkoxy)car-
bonyl group as described below and may be for example, a methoxycarbonylamino group, an ethoxycarbonylamino
group, a 1-propoxycarbonylamino group, a 2-propoxycarbonylamino group, a 1-butoxycarbonylamino group, a 2-butox-
ycarbonylamino group, a 2-methyl-1-propoxycarbonylamino group, a 2-methyl-2-propoxycarbonylamino group, a 1-
pentyloxycarbonylamino group, a 2-pentyloxycarbonylamino group, a 3-pentyloxycarbonylamino group, a 2-methyl-2-
butoxycarbonylamino group, a 3-methyl-2-butoxycarbonylamino group, a 1-hexyloxycarbonylamino group, a 2-hexy-
loxycarbonylamino group, a 3-hexyloxycarbonylamino group, a 2-methyl-1-pentyloxycarbonylamino group, a 3-methyl-
1-pentyloxycarbonylamino group, a 2-ethyl-1-butoxycarbonylamino group, a 2,2-dimethyl-1-butoxycanbonylamino
group, or a 2,3-dimethyl-1-butoxycarbonylamino group, preferably a (C4-C, alkoxy)carbonylamino group, more preferably
a (C4-C, alkoxy)carbonylamino group, and most preferably a methoxycarbonylamino group. Moreover, in the case of
one of the R2 groups, the (C4-Cg-alkoxy)carbonylamino is preferably a (C4-Cs alkoxy)carbonylamino group, more pref-
erably a (C4-C, alkoxy)carbonylamino group, and even more preferably a (C,-C, alkoxy)carbonylamino group.

[0034] The "C4-Cq alkylsulfonylamino group” means an amino group which is substituted with a C4-Cg alkylsulfonyl
group as described above and may be for example, a methanesulfonylamino group, an ethanesulfonylamino group, a
1-propanesulfonylamino group, a 2-propanesulfonylamino group, a 1-butanesulfonylamino group, a 2-butanesulfo-
nylamino group, a 2-methyl-1-propanesulfonylamino group, a 2-methyl-2-propanesulfonylamino group, a 1-pentanesul-
fonylamino group, a 2-pentanesulfonylamino group, a 3-pentanesulfonylamino group, a 2-methyl-2-butanesulfonylamino
group, a 3-methyl-2-butanesulfonylamino group, a 1-hexanesulfonylamino group, a 2-hexanesulfonylamino group, a 3-
hexanesulfonylarnino group, a 2-methyl-1-pentanesulfonylamino group, a 3-methyl-1-pentanesulfonylamino group, a 2-
ethyl-1-butanesulfonylamino group, a 2,2-dimethyl-1-butanesulfonylamino group, or a 2,3-dimethyl-1-butanesulfo-
nylaminogroup, preferably a C4-C, alkylsulfonylamino group, more preferably a C4-C, alkylsulfonylamino group, and
most preferably a methanesulfonylamino group. Moreover, in the case of one of the R2 groups, the C4-Cg alkylsulfo-
nylamino group is preferably a C4-C5 alkylsulfonylamino group, more preferably a C4-C, alkylsulfonylamino group, and
even more preferably a C,-C, alkylsulfonylamino group.

[0035] The "(C4-Cg alkyl)carbonyl group” means a carbonyl group which is substituted with a C4-Cg alkyl group as
described above and may be for example, a methylcarbonyl group (an acetyl group), an ethylcarbonyl group, a 1-
propylcarbonyl group, a 2-propylcarbonyl group, a 1-butylcarbonyl group, a 2-butylcarbonyl group, a 2-methyl-1-propyl-
carbonyl group, a 2-methyl-2-propylcarbonyl group, a 1-pentylcarbonyl group, a 2-pentylcarbonyl group, a 3-pentylcar-
bonyl group, a 2-methyl-2-butylcarbonyl group, a 3-methyl-2-butylcarbonyl group, a 1-hexylcarbonyl group, a 2-hexyl-
carbonyl group, a 3-hexylcarbonyl group, a 2-methyl-1-pentylcarbonyl group, a 3-methyl-1-pentylcarbonyl group, a 2-
ethyl-1-butylcarbonyl group, a 2,2-dimethyl-1-butylcarbonyl group, or a 2,3-dimethyl-1-butylcarbonyl group, preferably
a (C4-C,4 alkylcarbonyl group, more preferably a (C4-C, alkyl)carbonyl group, and most preferably a methylcarbonyl
group. Moreover, in the case of one of the R2 groups and R82, the (C4-Cg alkyl)carbonyl group is preferably a (C4-Cs
alkyl)carbonyl group, more preferably a (C4-C, alkyl)carbonyl group, and even more preferably a (C5-C, alkyl)carbonyl
group.
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[0036] The "(C4-Cg alkoxy)carbonyl group" means a carbonyl group which is substituted with a C4-Cg alkoxy group
as described above and may be for example, a methoxycarbonyl group, an ethoxycarbonyl group, a 1-propoxycarbonyl
group, a 2-propoxycarbonyl group, a 1-butoxycarbonyl group, a 2-butoxycarbonyl group, a 2-methyl-1-propoxycarbonyl
group, a 2-methyl-2-propoxycarbonyl group, a 1-pentyloxycarbonyl group, a 2-pentyloxycarbonyl group, a 3-pentyloxy-
carbonyl group, a 2-methyl-2-butoxycarbonyl group, a 3-methyl-2-butoxycarbonyl group, a 1-hexyloxycarbonyl group,
a 2-hexyloxycarbonyl group, a 3-hexyloxycarbonyl group, a 2-methyl-1-pentyloxycarbonyl group, a 3-methyl-1-penty-
loxycarbonyl group, a 2-ethyl-1-butoxycarbonyl group, a 2,2-dimethyl-1-butoxycarbonyl group, or a 2,3-dimethyl-1-bu-
toxycarbonyl group, preferably a (C4-C,4 alkoxy)carbonyl group, more preferably a (C4-C, alkoxy)carbonyl group, and
most preferably a methoxycarbonyl group. Moreover, in the case of one of the R2 groups, and R82, the (C4-Cg alkoxy)car-
bonyl group is preferably a (C4-C5 alkoxy)carbonyl group, more preferably a (C4-C,4 alkoxy)carbonyl group, and even
more preferably a (C,-C, alkoxy)carbonyl group.

[0037] The "(C4-Cg4 alkylamino)carbonyl group” means a carbonyl group which is substituted with a C4-Cg alkylamino
group as described above and may be for example, a methylaminocarbonyl group, an ethylaminocarbonyl group, a 1-
propylaminocarbonyl group, a 2-propylaminocarbonyl group, a 1-butylaminocarbonyl group, a 2-butylaminocarbonyl
group, a 2-methyl-1-propylaminocarbonyl group, a 2-methyl-2-propylaminocarbonyl group, a 1-pentylaminocarbonyl
group, a 2-pentylaminocarbonyl group, a 3-pentylaminocarbonyl group, a 1-hexylaminocarbonyl group, a 2-hexylami-
nocarbonyl group, or a 3-hexylaminocarbonyl group, preferably a (C4-C,4 alkylamino)carbonyl group, more preferably a
(C4-C, alkylamino)carbonyl group, and most preferably a methylaminocarbonyl group. Moreover, in the case of one of
the R2 groups and R82, the (C4-Cg alkylamino)carbonyl group is preferably a (C4-Cg alkylamino)carbonyl group, more
preferably a (C4-C,4 alkylamino)carbonyl group, and even more preferably a (C,-C, alkylamino)carbonyl group.

[0038] The"di(C4-Cgalkyl)aminocarbonylgroup" means a carbonylgroup which is substituted with a di(C-Cg alkyl)ami-
no group as described above and may be for example, a dimethylaminocarbonyl group, a methylethylaminocarbonyl
group, a methylpropylaminocarbonyl group [for example, an N-methyl-N-(1-propyl)aminocarbonyl group, etc.], a meth-
ylbutylaminocarbonyl group [for example, an N-(1-butyl)-N-methylaminocarbonyl group, etc.], a methylpentylaminocar-
bonyl group, a methylhexylaminocarbonyl group, a diethylaminocarbonyl group, an ethylpropylaminocarbonyl group [for
example, an N-ethyl-N-(1-propyl)aminocarbonyl group, etc.], an ethylbutylaminocarbonyl group, adipropylaminocarbonyl
group, a propylbutylaminocarbonyl group, a dibutylaminocarbonyl group, a dipentylaminocarbonylgroup, or a dihexy-
laminocarbonyl group, preferably a di(C4-C4 alkyl)aminocarbonyl group, more preferably a di(C4-C, alkyl)aminocarbonyl
group, and most preferably a dimethylaminocarbonyl| group. Moreover, in the case of one of the R2 groups and R82, the
di(C4-Cg alkyl)aminocarbonyl group is preferably a di(C4-Cg alkyl)Jaminocarbonyl group, more preferably a
di(C4-C,alkyl)aminocarbonyl group, and even more preferably a di(C,-C4 alkyl)aminocarbonyl group.

[0039] The"(C4-Cgalkylamino)sulfonylgroup means a sulfonylgroup (-SO,-) which is substituted with a C4-Cg alkylami-
no group as described above and may be for example, a (methylamino)sulfonyl group, an (ethylamino)sulfonyl group,
a (1-propylamino)sulfonyl group, a (2-propylamino)sulfonyl group, a (1-butylamino)sulfonyl group, a (2-butylamino)sul-
fonyl group, a (2-methyl-1-propylamino)sulfonyl group, a (2-methyl-2-propylamino)sulfonyl group, a (1-pentylamino)sul-
fonyl group, a (2-pentylamino)sulfonyl group, a (3-pentylamino)sulfonyl group, a (1-hexylamino)sulfonyl group, a (2-
hexylamino)sulfonyl group, or a (3-hexylamino)sulfonyl group, preferably a (C4-C,4 alkylamino)sulfonyl group, more pref-
erably a (C4-C, alkylamino)sulfonyl group, and most preferably a (methylamino)sulfonyl group. Moreover, in the case
one of RZ groups and R82, the (C4-Cg alkylamino)sulfonyl group is preferably a (C4-Cg alkylamino)sulfonyl group, more
preferably a (C4-C, alkylamino)sulfonyl group, and even more preferably a (C,-C,4 alkylamino)sulfonyl group.

[0040] The "di(C4-Cg4 alkyl)aminosulfonyl group" means a sulfonyl group (-SO,-) which is substituted with a di(C4-Cg
alkyl)amino group as described above and may be for example, a (dimethylamino)sulfonyl group, a (methylethylami-
no)sulfonyl group, a (methylpropylamino)sulfonyl group [for example, an N-methyl-N-(1-propyl)amino]sulfonyl group,
etc.], a (methylbutylamino)sulfonyl, group [for example, an N-(1-butyl)-N-methylamino]sulfonyl group, etc.], a (methyl-
pentylamino)sulfonyl group, a (methylhexylamino)sulfonyl group, a (diethylamino)sulfonyl group, an (ethylpropylami-
no)sulfonyl group [for example, an N-ethyl-N-(1-propyl)amino]sulfonyl group, etc.], an (ethylbutylamino)sulfonyl group,
a (dipropylamino)sulfonylgroup, a (propylbutylamino)sulfonyl group, a (dibutylamino)sulfonyl group, a (dipentylamino)sul-
fonyl group, or a (dihexylamino)sulfonyl group, preferably a di(C4-C, alkyl)aminosulfonyl group, more preferably a
di(C4-C, alkyl)aminosulfonyl group, and most preferably a (dimethylamino)sulfonyl group. Moreover, in the case of one
of the R2 groups and R®2, the di(C4-Cg alkyl) aminosulfonyl group is preferably a di(C4-Cg alkyl)aminosulfonyl group,
more preferably a di(C4-C, alkyl)aminosulfonyl group, and even more preferably a di(C,-C, alkyl)aminosulfonyl group.
[0041] The symbols "m" and "n" indicate the number of R2 groups and the number of R3 groups, respectively The
symbol "m" represents 0, 1, 2, or 3, preferably 0, 1, or 2, more preferably 1 or 2, and most preferably 1. The symbol "n"
represents 0 or 1. Preferably, when mis 1 or 2, nis 0, and when mis 0, nis 1. When mis 3, nis O.

[0042] X is an atom that forms A. X represents a carbon atom or a nitrogen atom, and preferably represents a carbon
atom.

[0043] In general formula (l),

the group represented by the following formula (l11)
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(R¥:; R¥,

is preferably a group represented by the following formula (l11-1) or (l1I-2),

R R!
Vi .. ~
R pnAY R NN
R (R,
(M-1) | (1-2)

more preferably a group represented by the following formula (111-3), (l11-4), or (l1I-5),

R? R3
(1-3) (-4) (11-5)

even more preferably a group represented by formula (I11-3) or (l1I-4), and most preferably a group represented by formula
(N1-3).

[0044] Moreover, in general formula (1), the group represented by the above-described formula (lll) is preferably a
group represented by the following formula (l11-6), (111-7), or (111-8),

R! R?
By 77
(R22)— N- N—N

RBa/ Rsb/
(11-6) ‘ (-7) (111-8)

more preferably a group represented by formula (111-6) or (111-7), and most preferably a group represented by formula (111-6).
[0045] The compound represented by general formula (I) of the present invention has an acidic group, and it can be
combined with a base to form salts. Such salts are also included in the present invention. Examples of such salts may
include metal salts, inorganic amine salts, organic amine salts, and amino acid salts. Examples of such metal salts may
include alkali metal salts such as sodium salts, potassium salts, or lithium salts; alkaline-earth metal salts such as calcium
salts or magnesium salts; aluminum salts; iron salts; zinc salts; copper salts; nickel salts; and cobalt salts. Examples of

14



10

15

20

25

30

35

40

45

50

55

EP 2 308 838 B1

such inorganic amine salts may be ammonium salts. Examples of such organic amine salts may include morpholine
salts, glucosamine salts, ethylenediamine salts, guanidine salts, diethylamine salts, triethylamine salts, dicyclohexy-
lamine salts, diethanolamine salts, piperazine salts, and tetramethylammonium salts. Examples of such amino acid salts
may include glycine salts, lysine salts, arginine salts, ornithine salts, glutamic acid salts, and aspartic acid salts.
[0046] When the compound represented by general formula (l) of the present invention has a basic group, it can be
combined with an acid to form salts. Such salts are also included in the present invention. Examples of such salts may
include inorganic acid salts, organic acid salts, and sulfonic acid salts. Examples of such inorganic acid salts may include
hydrochloride, hydrobromide, sulfate, nitrate, and phosphate. Examples of such organic acid salts may include acetate,
oxalate, malonate, fumarate, maleate, phthalate, and trifluoroacetate. Examples of such sulfonic acid salts may include
methanesulfonate, benzenesulfonate, p-toluenesulfonate, 2,4-dimethylbenzenesulfonate, 2,4,6-trimethylbenzenesul-
fonate, 4-ethylbenzenesulfonate, and naphthalenesulfonate.

[0047] The compound represented by general formula (I) of the present invention or a pharmacologically acceptable
salt thereof can form a hydrate or a solvate. Such hydrates, solvates, and mixtures thereof are also included in the
present invention.

[0048] When the compound represented by general formula (l) of the present invention or a pharmacologically ac-
ceptable salt thereof has at least one asymmetric center, carbon-carbon double bond, and the like, optical isomers
(including enantiomers and diasterecisomers) or geometric isomers may exist. Such isomers and mixtures thereof are
represented by a single formula such as formula (l). The present invention also includes such isomers and mixtures
thereof that are mixed at any given ratios (including a racemate).

[0049] The compound represented by general formula (I) of the present invention or a pharmacologically acceptable
salt thereof can form an isotopic compounds in which one or more constituent atoms have been substituted with isotopic
atoms in a non-native ratio. Such isotopic atoms may be radioactive or nonradioactive atoms. Examples of such isotopic
atoms include deuterium (2H; D), tritium (3H; T), carbon-14 (14C), and iodine-125 (125). A compound labeled with
radioactive isotopic atoms can be used as an agent for the treatment or prophylaxis of diseases, a reagent used for
research (for example, a reagent used for an assay), a diagnostic agent (for example, a diagnostic imaging agent), or
the like. The present invention also includes a radioactive or nonradioactive, isotopic compound.

[0050] The compound represented by general formula (I) of the present invention can be produced according to the
following method A to method T. Hereinafter, the compound represented by general formula (l) is also referred to as
compound (l) at times. The same applies to cases of using other formulae.
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Method A
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Method E
) COOMe
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~Method F
COOEt - Rax?
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% NH,
HN—N StepF-1
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Method G
COOEt BnX?2
(36)
7 NH - .
HN—N Step G-1
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AMethodH
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Method | .
o)
/\)K/NHz
MeOOC ‘
: .HCI
(49)
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HOOC |
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— MeOOC

Step -1 ( 47)
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. Me OOC\/\[ Me
| Step I-2 : .

(48)
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(7b)

Method J
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Step J-1
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Method K
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Method N
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| NH,OHHCI  'NCS
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Method S _
R* R O—N .
MeOOC OMe
RS R’
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Step S-1 R® R" g
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e
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e
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Method T
Me,NCH(OMe), H2NNH
0]
' . (50) © EtOOC '
EtOOC s
_ (69) Step T-1- (92)
(1)
o Step T—2
AN " HO =~ o
EtO,C . ' .
22NN — N\ _-N
‘RS Step T-3 . R9 - ‘ .
h . ‘ R"
@3 A (e4)
’ Ri : ,
| . .EQIOOC \ \? ‘
T4 Step T-5
Step P » R9 \Q\
4 B ©5 SR
. >

StepT-6  Step T-7

COOEt
(6) '
— (]
Step T-8 /N
R?
Step T-9

()

[0051] In the structural formulae of the compounds in the above-described method A to method T, R4, RS R6, R7, and
B have the same meanings as those in formula (). In addition, B2 represents the group obtained by removing a hydroxy
group from a group B which has such a hydroxy group; and BP represents the group obtained by removing a hydroxy
group from a group B2 which has such a hydroxy group. R2 has the same meaning as those of R2 or R3 (wherein groups
incapable of binding to a nitrogen atom are excluded); RP and R¢ have the same meanings as those of R? or R3; and
Rd, together with a methylene group bound thereto, has the same meaning as those of R2 or R3. Re represents a
hydrogen atom or a lower alkyl group; Rf represents a group that is selected from substituent group o. and can be used
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in a carbon-carbon bond forming reaction in the presence of a palladium catalyst (for example, a vinyl group, a cyclopropy!
group, etc.); and each of R9 and RN independently represents a group selected from substituent group o.. Rirepresents
a hydrogen atom or a fluorine atom; X@ represents a chloro group, a bromo group, an iodo group, a methanesulfonyloxy
group, or a p-toluenesulfonyloxy group; and XP represents a bromo group, an iodo group, or a trifluoromethanesulfonyloxy
group. Aly represents an ally group; Bn represents a benzyl group; Boc represents a tert-butoxycarbonyl group; tBu
represents a 2-methyl-2-propyl group; and PMB represents a p-methoxybenzyl group.

[0052] In the reactions in each step of methods A to T as described below, when a compound serving as a reaction
substrate has a group that inhibits the reaction, such as an amino group, a hydroxy group, or a carboxy group, introduction
of a protecting group into such group, and the subsequent removal of the introduced protecting group, may be carried
out, as necessary. Such protecting group is not particularly limited as long as it is a commonly used protecting group
and may be, for example, protecting groups described in T. W. Greene, P. G. Wuts, Protective Groups in Organic
Synthesis. Third Edition, 1999, John Wiley & Sons, Inc. Reactions for introducing and removing such protecting groups
can be carried out according to well known methods, such as those described in the above-described reference.
[0053] The solvent(s) used in the reactions in each step of methods A to T as described below is not particularly limited,
as long as it does not inhibit the reaction and dissolves a starting material in part, and is, for example, selected from the
following group of solvents. The group of solvents consists of aliphatic hydrocarbons such as hexane, pentane, petroleum
ether, or cyclohexane; aromatic hydrocarbons such as benzene, toluene, or xylene; halogenated hydrocarbons such as
methylene chloride, chloroform, carbon tetrachloride, dichloroethane, chlorobenzene, or dichlorobenzene; ethers such
as diethyl ether, diisopropyl ether, tetrahydrofuran, dioxane, dimethoxyethane, or diethylene glycol dimethyl ether; ke-
tones such as acetone, methyl ethyl ketone, methyl isobutyl ketone, or cyclohexanone; esters such as ethyl acetate,
propyl acetate, or butyl acetate; nitriles such as acetonitrile, propionitrile, butyronitrile, or isobutyronitrile; carboxylic acids
such as acetic acid or propionic acid; alcohols such as methanol, ethanol, 1-propanol, 2-propanol, 1-butanol, 2-butanol,
2-methyl-1-propanol, or 2-methyl-2-propanol; amides such as formamide, dimethylformamide, dimethylacetamide, N-
methyl-2-pyrrolidone, or hexamethylphosphorotriamide; sulfoxides such as dimethyl sulfoxide or sulfolane; water; and
mixtures thereof.

[0054] The acid(s) used in the reactions in each step of methods A to T as described below is not particularly limited
as long as it does not inhibit the reaction and is selected from the following groups of acids. The group of acids consists
of inorganic acids such as hydrochloric acid, hydrobromic acid, hydriodic acid, phosphoric acid, sulfuric acid, or nitric
acid; organic acids such as acetic acid, propionic acid, trifluoroacetic acid, or pentafluoropropionic acid; and organic
sulfonic acids such as methanesulfonic acid, trifluoromethane sulfonic acid, p-toluenesulfonic acid, or camphorsulfonic
acid.

[0055] The base(s) used in the reactions in each step of methods A to T as described below is not particularly limited
as long as it does not inhibit the reaction and is selected from the following group of bases. The group of bases consists
of alkali metal carbonates such as lithium carbonate, sodium carbonate, potassium carbonate, or cesium carbonate;
alkali metal hydrogencarbonates such as lithium hydrogencarbonate, sodium hydrogencarbonate, or potassium hydro-
gencarbonate; alkali metal hydroxides such as lithium hydroxide, sodium hydroxide, or potassium hydroxide; alkaline-
earth metal hydroxides such as calcium hydroxide or barium hydroxide; alkali metal hydrides such as lithium hydride,
sodium hydride, or potassium hydride; alkali metal amides such as lithium amide, sodium amide, or potassium amide;
alkali metal alkoxides such as lithium methoxide, sodium methoxide, sodium ethoxide, sodium tert-butoxide, or potassium
tert-butoxide; lithium alkyl amides such as lithium diisopropyl amide; silylamides such as lithium bis(trimethylsilylyamide
or sodium bis(trimethylsilyl)amide; alkyllithiums such as n-butyl lithium, sec-butyl lithium, or tert-butyl lithium; and organic
amines such as triethylamine, tributylamine, diisopropylethylamine, N-methyl piperidine, N-methyl morpholine, N-ethyl
morpholine, pyridine, picoline, 4-(N,N-dimethylamino)pyridine, 4-pyrrolidinopyridine, 2,6-di(tert-butyl)-4-methylpyridine,
quinoline, N, N-dimethylaniline, N,N-diethylaniline, 1,5-diazabicyclo[4,3,0]non-5-ene (DBN), 1,4-diazabicyclo[2,2,2]oc-
tane (DABCO), or 1,8-diazabicyclo[5,4,0]lundec-7-ene (DBU).

[0056] In the reactions in each step of methods A to T as described below, the reaction temperature differs depending
on the solvent(s), the starting material(s), the reagent(s), and the like, and the reaction times differ depending on the
solvent(s), the starting material(s), the reagent(s), the reaction temperature, and the like.

[0057] In the reactions in each step of methods A to T as described below, the desired compound in each step may
be isolated from the reaction mixture according to a well known method after completion of the reaction. The desired
compound may be obtained, for example, by (i) removing insoluble materials such as a catalyst by filtration, as necessary,
(ii) adding water and a water-immiscible solvent (for example, ethyl acetate, etc.) to the reaction mixture to extract the
desired compound, (iii) washing an organic layer with water and drying it over a drying agent such as anhydrous mag-
nesium sulfate, and (iv) distilling away the solvent. The desired compound obtained above may be purified, as necessary,
according to a well known method such as recrystallization, reprecipitation, or silica gel column chromatography. In
addition, the desired compound obtained in each step may be directly used in the subsequent reaction without being
purified.
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(Method A)
[0058] Method A is a method for producing compound (Ia) or (Ib) included in compound ().
(Step A-1)

[0059] Step A-1is a step of allowing compound (1) to react with compound (2) in the presence of a base. Compound
(1) and compound (2) are publicly known or can be easily produced from publicly known compounds.

[0060] The base used is preferably an organic amine, and most preferably triethylamine. In step A-1, an excess of
compound (2) can be used instead of a base.

[0061] The solvent used is preferably an ether, and more preferably diethyl ether or t-butyl methyl ether.

[0062] The reaction temperature is preferably between -20°C and 50°C.

[0063] The reaction time is preferably between 30 minutes and 24 hours.

(Step A-2)

[0064] Step A-2 is a step of allowing compound (3) to react with compound (4). Compound (4) is publicly known or
can be easily produced from a publicly known compound.

[0065] The solvent used is preferably an ether, and more preferably tetrahydrofuran.

[0066] The reaction temperature is preferably between -20°C and 100°C.

[0067] The reaction time is preferably between 30 minutes and 24 hours.

(Step A-3)

[0068] Step A-3 is a step of treating the compound obtained in step A-2 with a base.

[0069] The base used is preferably an alkali metal hydride, and most preferably sodium hydride.
[0070] The solvent used is preferably an ether, and most preferably tetrahydrofuran.

[0071] The reaction temperature is preferably between -20°C and 100°C.

[0072] The reaction time is preferably between 30 minutes and 12 hours.

(Step A-4)

[0073] Step A-4 is a step of treating compound (5) with an acid.

[0074] The acid used is preferably hydrochloric acid.

[0075] The solvent used is preferably an ether, and most preferably 1,4-dioxane.
[0076] The reaction temperature is preferably between -20°C and 150°C.

[0077] The reaction time is preferably between 30 minutes and 12 hours.

(Step A-5)

[0078] Step A-5 is a step of allowing compound (6) to react with compound (7a) in the presence of a condensing
reagent and a base. Compound (7a) is publicly known or can be easily produced from a publicly known compound.
Otherwise, compound (7a) can be produced by method |, method J, or method K.

[0079] The condensing reagent used is not limited as long as it can be used in an amidation reaction of a carboxy
group and is preferably a tetramethyluronium compound such as O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluro-
nium hexafluorophosphate (HATU), or O-(benzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexafluorophosphate (HB-
TU), and most preferably O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hex-afluorophosphate.

[0080] The base used is preferably an organic amine, and most preferably triethylamine.

[0081] The solvent used is preferably an amide, and most preferably dimethylformamide.

[0082] The reaction temperature is preferably between -20°C and 100°C.

[0083] The reaction time is preferably between 5 minutes and 6 hours.

(Step A-6)
[0084] Step A-6 is a step of hydrolyzing compound (8) in the presence of a base.
[0085] The base used is preferably an alkali metal hydroxide, and more preferably lithium hydroxide or sodium hy-

droxide.
[0086] The solvent used is preferably an ether, an alcohol, or a mixture thereof, more preferably tetrahydrofuran,
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methanol, or a mixture thereof, and most preferably a mixture of tetrahydrofuran and methanol. Step A-6 is carried out
in the presence of water.

[0087] The reaction temperature is preferably between -20°C and 100°C.

[0088] The reaction time is preferably between 30 minutes and 12 hours.

(Step A-7)

[0089] Step A-7 is a step of converting a methoxy group in compound (la) to a hydroxy group.

[0090] The reagent used is not limited as long as it can convert a methoxy group to a hydroxy group and is preferably
a halogenated boron such as boron trifluoride, boron trichloride or boron tribromide, or trimethylsilyl iodide, and most
preferably boron tribromide.

[0091] The solvent used is preferably a halogenated hydrocarbon, and most preferably methylene chloride.

[0092] The reaction temperature is preferably between -20°C and 100°C.

[0093] The reaction time is preferably between 30 minutes and 12 hours.

[0094] In method A, compound (Im) included in compound (l), which is represented by the following formula

(Im)

can be produced by using compound (7) represented by the following formula

instead of compound (7a).

(Method B)

[0095] Method B is a method for producing compound (Ib) included in compound (1).
(Step B-1)

[0096] Step B-1 is a step of allowing compound (5) to react with compound (9) in the presence of a base. Compound
(9) is publicly known or can be easily produced from a publicly known compound.
[0097] Step B-1 can be carried out according to a method similar to the method applied in step A-5.

(Step B-2)

[0098] Step B-2 is a step of treating compound (10) with a silane compound in the presence of an acid, so as to remove
the p-methoxybenzyl group in the compound (10).

[0099] The silane compound used is not limited as long as it can remove a p-methoxybenzyl group and is preferably
a trialkylsilane, and most preferably triethylsilane.

[0100] The acid used is preferably an organic acid, and most preferably trifluoroacetic acid.

[0101] The solvent used is preferably a halogenated hydrocarbon, and most preferably methylene chloride.

[0102] The reaction temperature is preferably between -20°C and 50°C.
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[0103] The reaction time is preferably between 30 minutes and 12 hours.
(Step B-3)

[0104] Step B-3 is a step of hydrolyzing the compound obtained in step B-2 in the presence of a base.
[0105] Step B-3 can be carried out according to a method similar to the method applied in step A-6.

(Method C)
[0106] Method C is a method for producing compound (Ic) or (Id) included in compound (I).
(Step C-1)

[0107] Step C-1isastep of allowing compound (11) to reactwith aminoacetonitrile in the presence of abase. Compound
(11) is publicly known or can be easily produced from a publicly known compound.

[0108] The base used is preferably an organic amine, and most preferably triethylamine.

[0109] The solvent used is preferably an alcohol, and most preferably ethanol.

[0110] The reaction temperature is preferably between 0°C and 150°C.

[0111] The reaction time is preferably between 30 minutes and 6 hours.

(Step C-2)

[0112] Step C-2 is a step of treating compound (12) with a base.

[0113] The base used is preferably an alkali metal alkoxide, and most preferably sodium ethoxide.
[0114] The solvent used is preferably an alcohol, and most preferably ethanol.

[0115] The reaction temperature is preferably between 0°C and 100°C.

[0116] The reaction time is preferably between 6 hours and 3 days.

[0117] In step C-2, compound (13) may be obtained in the form of free amine.

(Step C-3)

[0118] Step C-3 is a step of allowing compound (13) to react with di-tert-butyl dicarbonate in the presence of a base.
[0119] The base used is preferably an organic amine, and most preferably a mixture of triethylamine and 4-(N,N-
dimethylamino)pyridine.

[0120] The solvent used is preferably a halogenated hydrocarbon, and most preferably methylene chloride.

[0121] The reaction temperature is preferably between -20°C and 50°C.

[0122] The reaction time is preferably between 30 minutes and 24 hours.

(Step C-4)

[0123] Step C-4is astep of allowing compound (14) to react with compound (15) in the presence of a base. Compound
(15) is publicly known or can be easily produced from a publicly known compound.

[0124] The base used is preferably an alkali metal hydride, and most preferably Sodium hydride.

[0125] The solvent used is preferably a nitrile or an amide, and more preferably acetonitrile or dimethylformamide.
[0126] The reaction temperature is preferably between -20°C and 100°C.

[0127] The reaction time is preferably between 5 minutes and 2 hours.

(Step C-5)

[0128] Step C-5 is a step of treating compound (16) with an acid to remove a tert-butoxycarbonyl group in compound
(16).

[0129] The acid used is preferably an organic solvent solution of hydrogen chloride, and most preferably a hydrogen
chloride-ethyl acetate solution.

[0130] The solvent used is preferably an ester, and most preferably ethyl acetate.

[0131] The reaction temperature is preferably between 0°C and 50°C.

[0132] The reaction time is preferably between 30 minutes and 12 hours.

[0133] In step C-5, compound (17) may be obtained in the form of free amine.
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(Step C-6)

[0134] Step C-6 is a step of allowing compound (17) to react with compound (7a) in the presence of a base.
[0135] Step C-6 can be carried out according to a method similar to the method applied in step A-5.

(Step C-7)

[0136] Step C-7 is a step of hydrolyzing compound (18) in the presence of a base.
[0137] Step C-7 can be carried out according to a method similar to the method applied in step A-6.

(Step C-8)

[0138] Step C-8 is a step of converting a methoxy group in compound (Ic) to a hydroxy group.

[0139] Step C-8 can be carried out according to a method similar to the method applied in step A-7.

[0140] Production of compound (Id) from compound (17) in method C can also be carried out according to a method
similar to method B using compound (9).

[0141] In method C, compound (In) included in compound (1), which is represented by the following formula

(In)

can be produced by using compound (7) instead of compound (7a).

(Method D)
[0142] Method D is a method for producing compound (le) or (If) included in compound (1).
(Step D-1)

[0143] Step D-1is a step of allowing compound (19) to react with compound (2) in the presence of an acid. Compound
(19) is publicly known or can be easily produced from a publicly known compound.

[0144] The acid used is preferably an organic acid, and most preferably acetic acid.

[0145] The solvent used is preferably an aromatic hydrocarbon, and most preferably toluene.

[0146] The reaction temperature is preferably between 0°C and 150°C.

[0147] The reaction time is preferably between 30 minutes and 12 hours.

(Step D-2)

[0148] Step D-2 is a step of allowing compound (20) to react with compound (21). Compound (21) can be produced
by allowing vinyl acetate to react with bromine.

[0149] The solvent used is preferably an aromatic hydrocarbon, and most preferably toluene.

[0150] The reaction temperature is preferably between 0°C and 150°C.

[0151] The reaction time is preferably between 30 minutes and 12 hours.

(Step D-3)
[0152] Step D-3 is a step of treating compound (22) with nitric acid in the presence of acetic anhydride.
[0153] The solvent used is preferably acetic anhydride.

[0154] The reaction temperature is preferably between -20°C and 50°C.
[0155] The reaction time is preferably between 30 minutes and 6 hours.
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(Step D-4)

[0156] Step D-4 is a step of reducing compound (23) in the presence of a Palladium catalyst under a hydrogen
atmosphere.

[0157] The palladium catalyst used is not limited as long as it can be used in a reduction reaction under a hydrogen
atmosphere and is preferably a palladium compound such as palladium-carbon, palladium black, palladium hydroxide,
palladium hydroxide-carbon or palladium-barium sulfate, or a platinum compound such as platinum oxide or platinum
black, and more preferably palladium-carbon or palladium hydroxide-carbon.

[0158] The solvent used is preferably an alcohol, and most preferably ethanol.

[0159] The reaction temperature is preferably between 0°C and 100°C.

[0160] The reaction time is preferably between 30 minutes and 12 hours.

(Step D-5)

[0161] Step D-5 is a step of allowing compound (24) to react with compound (7a) in the presence of a base.
[0162] Step D-5 can be carried out according to a method similar to the method applied in step A-5.

(Step D-6)

[0163] Step D-6 is a step of hydrolyzing compound (25) in the presence of a base.
[0164] Step D-6 can be carried out according to a method similar to the method applied in step A-6.

(Step D-7)

[0165] Step D-7 is a step of converting a methoxy group in compound (le) to a hydroxy group.

[0166] Step D-7 can be carried out according to a method similar to the method applied in step A-7.

[0167] Production of compound (If) from compound (24) in method D can also be carried out according to a method
similar to method B using compound (9).

(Method E)
[0168] Method E is a method for producing compound (Ig) or (Ih) included in compound (1).
(Step E-1)

[0169] Step E-1 is a step of allowing compound (26) to react with compound (27) in the presence of an aluminum
compound. Compound (26) and compound (27) are publicly known or can be easily produced from publicly known
compounds.

[0170] The aluminum compound used is not limited as long as it can be used in a Friedel-Crafts reaction and is
preferably a halogenated aluminum such as aluminum chloride or aluminum bromide, and most preferably aluminum
chloride.

[0171] The solvent used is preferably a halogenated hydrocarbon, and most preferably 1,2-dichloroethane.

[0172] The reaction temperature is preferably between -20°C and 150°C.

[0173] The reaction time is preferably between 30 minutes and 12 hours.

(Step E-2)

[0174] Step E-2 is a step of reducing compound (28) with a silane compound in the presence of an acid.

[0175] The silane compound used is not limited as long as it can reduce a carbonyl group and is preferably a trialkyl-
silane, and most preferably triethylsilane.

[0176] The acid used is preferably an organic acid, and most preferably trifluoroacetic acid.

[0177] The solvent used is preferably trifluoroacetic acid.

[0178] The reaction temperature is preferably between -20°C and 50°C.

[0179] The reaction time is preferably between 30 minutes and 24hours.

(Step E-3)

[0180] Step E-3is a step of allowing compound (29) to react with compound (30) in the presence of a base. Compound
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(30) can be produced by allowing N-(tert-butoxycarbonyl)hydroxylamine to react with 2,4,6-trimethylbenzene sulfonyl
chloride and removing the tert-butoxycarbonyl group.

[0181] The base used is preferably an alkali metal hydride, and most preferably sodium hydride.

[0182] The solvent used is preferably an amide, and most preferably dimethylformamide.

[0183] The reaction temperature is preferably between -20°C and 50°C.

[0184] The reaction time is preferably between 30 minutes and 12 hours.

(Step E-4)

[0185] Step E-4 is a step of hydrolyzing compound (31) in the presence of a base.

[0186] The base used is preferably an alkali metal hydroxide, and most preferably sodium hydroxide.

[0187] The solventused is preferably an alcohol, and most preferably methanol. Step E-4 is carried out in the presence
of water.

[0188] The reaction temperature is preferably between 0°C and 100°C.

[0189] The reaction time is preferably between 30 minutes and 24 hours.

(Step E-5)

[0190] Step E-5 is a step of allowing compound (32) to react with compound (9) in the presence of a base.
[0191] Step E-5 can be carried out according to a method similar to the method applied in step A-5.

(Step E-6)

[0192] Step E-6 is a step of treating compound (Ig) with a silane compound in the presence of an acid to remove the
p-methoxybenzyl group in the compound (lg).
[0193] Step E-6 can be carried out according to a method similar to the method applied in step B-2.

(Method F)
[0194] Method F is a method for producing compound (li) or compound (lj) included in compound (I).

(Step F-1)

[0195] Step F-1is a step of allowing compound (33) to react with compound (15) in the presence of a base. Compound

(33) is publicly known or can be easily produced from a publicly known compound.
[0196] Step F-1 can be carried out according to a method similar to the method applied in step C-4.

(Step F-2)

[0197] Step F-2 is a step of allowing compound (34) to react with compound (7a) in the presence of a base.
[0198] Step F-2 can be carried out according to a method similar to the method applied in step A-5.

(Step F-3)

[0199] Step F-3 is a step of hydrolyzing compound (35) in the presence of a base.
[0200] Step F-3 can be carried out according to a method similar to the method applied in step A-6.

(Step F-4)

[0201] Step F-4 is a step of converting a methoxy group in compound (li) to a hydroxy group.

[0202] Step F-4 can be carried out according to a method similar to the method applied in step A-7.

[0203] Production of compound (lj) from compound (34) in method F can also be carried out according to a method
similar to method B using compound (9).

[0204] Accordingto a method similar to method F, compound (I) can be produced by using compound (33) represented
by the following formula
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R!

RO7

and compound (7) instead of compound (33a) and compound (7a), respectively.
(Method G)

[0205] Method G is a method for producing compound (lj) included in compound (l).
(Step G-1)

[0206] Step G-1is a step of allowing compound (33) to react with compound (36) in the presence of a base. Compound
(36) is known or can be easily produced from a known compound.
[0207] Step G-1 can be carried out according to a method similar to the method applied in step C-4.

(Step G-2)

[0208] Step G-2 is a step of allowing compound (37) to react with compound (7a) in the presence of a base.
[0209] Step G-2 can be carried out according to a method similar to the method applied in step A-5.

(Step G-3)

[0210] Step G-3 is a step of removing a benzyl group in compound (38) in the presence of a palladium catalyst under
a hydrogen atmosphere.

[0211] The palladium catalyst used is not limited as long as it can be used in a reaction of removing a benzyl group
under a hydrogen atmosphere and is preferably a palladium compound such as palladium-carbon, palladium black,
palladium hydroxide or palladium-barium sulfate, or a platinum compound such as platinum oxide or platinum black,
and most preferably palladium hydroxide.

[0212] The solvent used is preferably acetic acid.

[0213] The reaction temperature is preferably between 0°C and 100°C.

[0214] The reaction time is preferably between 30 minutes and 12 hours.

(Step G-4)

[0215] Step G-4 is a step of allowing compound (39) to react with compound (15) in the presence of a base.
[0216] Step G-4 can be carried out according to a method similar to the method applied in step C-4.

(Step G-5)

[0217] Step G-5 is a step of hydrolyzing compound (35) in the presence of a base.
[0218] Step G-5 can be carried out according to a method similar to the method applied in step A-6.

(Step G-6)
[0219] Step G-6 is a step of converting a methoxy group in the compound obtained in step G-5 to a hydroxy group.
[0220] Step G-6 can be carried out according to a method similar to the method applied in step A-7.

[0221] In step G-5 and step G-6, there may be a case in which compound (lj) is obtained by reacting compound (35)
according to a method similar to the method applied in step A-7.
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(Method H)
[0222] Method H is a method for producing compound (lk) included in compound (I).
(Step H-1)

[0223] Step H-1 is a step of esterifying compound (40) in the presence of an acid. Compound (40) is publicly known
or can be easily produced from a publicly known compound.

[0224] The acid used is not limited as long as it can be used in a reaction of esterifying a carboxy group and is preferably
an inorganic acid, and most preferably sulfuric acid.

[0225] The solvent used is preferably methanol.

[0226] The reaction temperature is preferably between 0°C and 150°C.

[0227] The reaction time is preferably between 30 minutes and 12 hours.

(Step H-2)

[0228] Step H-2 is a step of allowing compound (41) to react with compound (15) in the presence of a base.
[0229] Step H-2 can be carried out according to a method similar to the method applied in step C-4.

(Step H-3)

[0230] Step H-3 is a step of reducing compound (42) in the presence of a palladium catalyst under a hydrogen
atmosphere.

[0231] Step H-3 can be carried out according to a method similar to the method applied in step D-4.

[0232] In step H-3, compound (43) may be obtained in the form of free amine.

(Step H-4)

[0233] Step H-4 is a step of allowing compound (43) to react with compound (7a) in the presence of a base.
[0234] Step H-4 can be carried out according to a method similar to the method applied in step A-5.

(Step H-5)

[0235] Step H-5 is a step of converting the methoxycarbonyl group and the methoxy group in compound (44) to a
carboxy group and a hydroxy group, respectively.

[0236] Step H-5 can be carried out according to a method similar to the method applied in step A-7.

[0237] Production of compound (Ik) from compound (43) in method H can also be carried out according to a method
similar to method B using compound (9).

[0238] In method H, compound (lo) included in compound (1), which is represented by the following formula

)

can be produced by using compound (7) instead of compound (7a).
(Method 1)

[0239] Method | is a method for producing compound (7b) included compound (7).
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(Step I-1)

[0240] Step I-1 is a step of treating compound (45) with a halogenating reagent and then allowing the obtained acid
halide compound to react with compound (46) in the presence of a base. Compound (45) and compound (46) are publicly
known or can be easily produced from publicly known compounds.

[0241] The halogenating reagent used is not limited as long as it can convert a carboxylic acid to an acid halide and
is preferably oxalyl chloride, or a thionyl halide such as thionyl chloride or thionyl bromide, and is most preferably oxalyl
chloride. When oxalyl chloride is used as the halogenating reagent, a catalytic amount of dimethylformamide is preferably
used.

[0242] The base used is preferably an organic amine, and most preferably triethylamine.

[0243] The solvent used is preferably a halogenated hydrocarbon, and most preferably methylene chloride.

[0244] The reaction temperature is preferably between -20°C and 100°C.

[0245] The reaction time is preferably between 30 minutes and 12 hours.

(Step 1-2)

[0246] Step I-2is a step of treating compound (47) with Burgess Reagent in the presence of a base. Burgess Reagent
indicates methyl N-(trimethylammoniumsulfonyl)carbamate (J. Am. Chem. Soc., 1968, Vol. 90, pp. 4744-4745).
[0247] The base used is preferably an organic amine, and most preferably triethylamine.

[0248] The solvent used is preferably a nitrile, and most preferably acetonitrile.

[0249] The reaction temperature is preferably between 0°C and 150°C.

[0250] The reaction time is preferably between 30 minutes and 24 hours.

(Step I-3)
[0251] Step I-3 is a step of hydrolyzing compound (48) in the presence of a base.

[0252] Step I-3 can be carried out according to a method similar to the method applied in step A-6.
[0253] In method I, compound (7€) included in compound (7), which is represented by the following formula

HOOC

can be produced by using compound (46) represented by the following formula

instead of compound (46a).

(Method J)

[0254] Method J is a method for producing compound (7c) included in compound (7).

(Step J-1)

[0255] Step J-1is a step of treating compound (47) with Lawesson Reagent in the presence of a base. The Lawesson
Reagent indicates 2,4-bis(4-methoxyphenyl)-1,3-dithia-2,4-diphosphetan-2,4-disulfide.

[0256] The base used is preferably an organic amine, and most preferably pyridine.
[0257] The solvent used is preferably an aromatic hydrocarbon, and most preferably toluene.
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[0258] The reaction temperature is preferably between 0°C and 150°C.
[0259] The reaction time is preferably between 30 minutes and 24 hours.

(Step J-2)
[0260] Step J-2 is a step of hydrolyzing compound (49) in the presence of a base.

[0261] Step J-2 can be carried out according to a method similar to the method applied in step A-6.
[0262] In method J, compound (7f) included in compound (7), which is represented by the following formula

HOOC.

(7

can be produced by using compound (47) represented by the following formula

o) A
/\/u\/ N e
N
MeOOC .
O ' ’

(47)

instead of compound (47a).

(Method K)

[0263] Method K is a method for producing compound (7d) included in compound (7).
(Step K-1)

[0264] Step K-1isa step of allowing compound (50) to react with compound (51) in the presence of a palladium reagent
and a base. Compound (50) and compound (51) are publicly known or can be easily produced from publicly known
compounds.

[0265] The palladium reagent used is not limited as long as it can be used in a carbon-carbon bond forming reaction
and may be for example, a palladium catalyst described in J. Tsuji, Palladium Reagents and Catalysis: New Perspectives
for the 21st Century, 2004, John Wiley & Sons, Inc., etc. The palladium catalyst used is preferably tetrakis(triphenyl-
phosphine)palladium(0), palladium(ll) chloride, palladium(ll) acetate or dichlorobis(triphenylphosphine)palladium(ll), and
most preferably tetrakis(triphenylphosphine)palladium(0).

[0266] The base used is preferably an alkali metal carbonate, and most preferably sodium carbonate.

[0267] The solvent used is preferably an amide, water or a mixture thereof, and most preferably a mixture of dimeth-
ylformamide and water.

[0268] The reaction temperature is preferably between 20°C and 100°C.

[0269] The reaction time is preferably between 30 minutes and 24 hours.

[0270] When B! in compound (50) is a thiazolyl group, compound (50) may be treated with N-halogenosuccinimide
(preferably N-chlorosuccinimide) so that a halogeno group (preferably a chloro group) can be introduced into the 4-
position of the thiazolyl group.

(Step K-2)
[0271] Step K-2 is a step of hydrolyzing compound (52) in the presence of a base.

[0272] Step K-2 can be carried out according to a method similar to the method applied in step A-6.
[0273] In method K, compound (7g) included in compound (7), which is represented by the following formula

43



10

15

20

25

30

35

40

45

50

55

EP 2 308 838 B1

can be produced by using compound (51) represented by the following formula

(51)

instead of compound (51a).

(Method L)

[0274] Method L is a method for producing compound (55) which is used in step M-1.
(Step L-1)

[0275] Step L-1is a step of allowing compound (53) to react with diethyl oxalate in the presence of a base. Compound
(53) is publicly known or can be easily produced from a publicly known compound.

[0276] The base used is preferably an alkali metal alkoxide, and most preferably sodium ethoxide.

[0277] The solvent used is preferably an alcohol, and most preferably ethanol.

[0278] The reaction temperature is preferably between 0°C and 150°C.

[0279] The reaction time is preferably between 2 and 24 hours.

(Step L-2)

[0280] Step L-2 is a step of allowing the compound obtained in step L-2 to react with hydroxylamine.
[0281] The solvent used is preferably an alcohol, and most preferably ethanol.

[0282] The reaction temperature is preferably between 0°C and 150°C.

[0283] The reaction time is preferably between 30 minutes and 12 hours.

(Step L-3)

[0284] Step L-3 is a step of reducing compound (54).

[0285] The reducing reagent used is not limited as long as it can be used in a reaction of reducing an ester group to
a hydroxymethyl group and is preferably an aluminum hydride compound, and more preferably lithium aluminum hydride.
[0286] The solvent used is preferably an ether, and most preferably tetrahydrofuran.

[0287] The reaction temperature is preferably between -20°C and 60°C.

[0288] The reaction time is preferably between 10 minutes and 24 hours.

(Step L-4)

[0289] Step L-4 is a step of oxidizing the compound obtained in step L-3.

[0290] The oxidizing reagent used is not limited as long as it can be used in a reaction of oxidizing a hydroxymethyl
group to a formyl group and is preferably manganese dioxide.

[0291] The solvent used is preferably a halogenated hydrocarbon, and most preferably methylene chloride.

[0292] The reaction temperature is preferably between 0°C and 50°C.

[0293] The reaction time is preferably between 30 minutes and 24 hours.
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(Method M)
[0294] Method M is a method for producing compound (Ip) included in compound (l).
(Step M-1)

[0295] Step M-1 is a step of allowing compound (56) to react with compound (57) in the presence of zinc and 1,2-
dibromoethane. Compound (56) can be produced by method L, for example. Compound (57) is publicly known or can
be easily produced from a publicly known compound.

[0296] The solvent used is preferably an ether, and most preferably tetrahydrofuran.

[0297] The reaction temperature is preferably between 0°C and 100°C.

[0298] The reaction time is preferably between 30 minutes and 12 hours.

(Step M-2)

[0299] Step M-2 is a step of allowing compound (58) to successively react with carbon disulfide and then with methyl
jodide in the presence of a base.

[0300] The base used is preferably an organic amine, and most preferably DBU.

[0301] The solvent used is preferably an amide, and most preferably dimethylformamide.

[0302] The reaction temperature is preferably between 0°C and 150°C.

[0303] The reaction time is preferably between 10 minutes and 12 hours.

(Step M-3)

[0304] Step M-3is a step of reducing the compound obtained in step M-2 with a tin reagent in the presence of a radical
initiator.

[0305] The tin reagent and radical initiator used are not limited as long as they can be used in the desired reduction
reaction. A preferred combination of such tin reagent and radical initiator is a combination of tributyl tin hydride and 2,2’-
azobisisobutyronitrile.

[0306] The solvent used is preferably an aromatic hydrocarbon, and most preferably benzene.

[0307] The reaction temperature is preferably between 0°C and 150°C.
[0308] The reaction time is preferably between 30 minutes and 12 hours.

(Step M-4)

[0309] Step M-4 is a step of hydrolyzing compound (59) in the presence of a base.
[0310] Step M-4 can be carried out according to a method similar to the method applied in step A-6.

(Step M-5)

[0311] Step M-5 is a step of allowing compound (60) to react with compound (61) in the presence of a condensing
reagent and a base. Compound (61) can be produced by a method similar to that in step A-4.

[0312] Step M-5 can be carried out according to a method similar to the method applied in step A-5.

(Step M-6)

[0313] Step M-6 is a step of removing two benzyl groups in compound (62) in the presence of a palladium catalyst
under a hydrogen atmosphere.

[0314] Step M-6 can be carried out according to a method similar to the methods applied in step G-3.

(Method N)

[0315] Method N is a method for producing compound (67) which can be used in step P-1, step Q-1, step R-1, or other
steps.

(Step N-1)

[0316] Step N-1 is a step of allowing compound (63) to react with hydroxylamine. Compound (63) is publicly known
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or can be easily produced from a publicly known compound.

[0317] The solvent used is preferably an alcohol, water or a mixture thereof, and most preferably a mixture of ethanol
and water.

[0318] The reaction temperature is preferably between 0°C and 100°C.

[0319] The reaction time is preferably between 30 minutes and 12 hours.

(Step N-2)

[0320] Step N-2 is a step of treating the compound obtained in step N-1 with N-chlorosuccinimide.
[0321] The solvent used is preferably an amide, and most preferably dimethylformamide.

[0322] The reaction temperature is preferably between 0°C and 100°C.

[0323] The reaction time is preferably between 30 minutes and 12 hours.

(Step N-3)

[0324] Step N-3is astep of allowing compound (64) to react with compound (65) in the presence of a base. Compound
(65) is publicly known or can be easily produced from a publicly known compound.

[0325] The base used is preferably an organic amine, and most preferably triethylamine.

[0326] The solvent used is preferably a halogenated hydrocarbon, and most preferably methylene chloride.

[0327] The reaction temperature is preferably between 0°C and 100°C.

[0328] The reaction time is preferably between 30 minutes and 12 hours.

(Step N-4)
[0329] Step N-4 is a step of treating compound (66) with carbon tetrabromide in the presence of triphenylphosphine.
[0330] The solvent used is preferably a halogenated hydrocarbon, and most preferably methylene chloride.

[0331] The reaction temperature is preferably between 0°C and 100°C.
[0332] The reaction time is preferably between 30 minutes and 24 hours.

(Method 0)

[0333] Method O is a method for producing compound (70) which can be used in step P-1, step Q-1, step R-1, or other
steps.

(Step O-1)

[0334] Step O-1is a step of allowing compound (68) to react with diethyl oxalate in the presence of a base. Compound
(68) is publicly known or can be easily produced from a publicly known compound.

[0335] Step O-1 can be carried out according to a method similar to the method applied in step L-1.

(Step 0-2)

[0336] Step 0-2 is a step of allowing the compound obtained in step O-1 to react with hydroxylamine.
[0337] Step O-2 can be carried out according to a method similar to the method applied in step L-2.

(Step 0-3)

[0338] Step O-3 is a step of reducing compound (69).
[0339] Step O-3 can be carried out according to a method similar to the method applied in step L-3.

(Step O-4)
[0340] Step O-4 is a step of treating the compound obtained in step O-3 with carbon tetrabromide in the presence of

triphenylphosphine.
[0341] Step O-4 can be carried out according to a method similar to the methods applied in step N-4.
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(Method P)
[0342] Method P is a method for producing compound (Ip) included in compound (I).
(Step P-1)

[0343] Step P-1is a step of allowing compound (71) to react with compound (72) in the presence of copper. Compound
(71) can be produced by method N or method O, for example. Compound (72) is publicly known or can be easily produced
from a publicly known compound.

[0344] The solvent used is preferably a sulfoxide, and most preferably dimethyl sulfoxide.

[0345] The reaction temperature is preferably between 0°C and 100°C.

[0346] The reaction time is preferably between 15 minutes and 12 hours.

(Step P-2)

[0347] Step P-2 is a step of hydrolyzing compound (73) in the presence of a base.
[0348] Step P-2 can be carried out according to a method similar to the method applied in step A-6.

(Step P-3)

[0349] Step P-3 is a step of allowing compound (74) to react with compound (75) in the presence of a condensing
reagent and a base. Compound (75) can be produced by a method similar to that in step A-4.
[0350] Step P-3 can be carried out according to a method similar to the method applied in step A-5.

(Step P-4)

[0351] Step P-4 is a step of removing the allyl group in compound (76).

[0352] Thereagentused is notlimited as long as it can be used in a reaction of removing an allyl group and is preferably
a combination of tetrakis(triphenylphosphine)palladium(0) and morpholine.

[0353] The solvent used is preferably a nitrile, and most preferably acetonitrile.

[0354] The reaction temperature is preferably between 0°C and 100°C.

[0355] The reaction time is preferably between 30 minutes and 24 hours.

(Step P-5)

[0356] Step P-5is a step of converting the methoxy group in the compound obtained in step P-4 to a hydroxy group.
[0357] Step P-5 can be carried out according to a method similar to the method applied in step A-7.

(Method Q)
[0358] Method Q is a method for producing compound (Iq) included in compound (1).
(Step Q-1)

[0359] Step Q-1is astep of allowing compound (71) to react with compound (77) in the presence of a base. Compound
(71) can be produced by method N or method O, for example. Compound (77) is publicly known or can be easily produced
from a publicly known compound.

[0360] The base used is preferably an alkali metal alkoxide, and most preferably potassium tert-butoxide.

[0361] The solvent used is preferably an ether, and most preferably tetrahydrofuran.

[0362] The reaction temperature is preferably between -20°C and 100°C

[0363] The reaction time is preferably between 30 minutes and 12 hours.

(Step Q-2)
[0364] StepQ-2isa stepofhydrolyzingcompound (78)in the presence of abase and then carrying out a decarboxylation
reaction.

[0365] The base used in the hydrolysis is preferably an alkali metal hydroxide, and most preferably sodium hydroxide.
[0366] The solvent used is preferably a mixture of an alcohol and water, and most preferably a mixture of ethanol and
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water.

[0367] The reaction temperature is preferably between 0°C and 100°C.

[0368] The reaction time is preferably between 30 minutes and 12 hours.

[0369] After the reaction solution obtained by the hydrolysis is acidified by addition of an acid such as acetic acid, the
decarboxylation reaction is carried out by heating in a solvent. The solvent used is preferably a mixture of dioxane and
xylene. The reaction temperature is preferably between 50°C and 150°C. The reaction time is preferably between 1 and
48 hours.

(Step Q-3)

[0370] Step Q-3 is a step of allowing compound (79) to react with compound (75) in the presence of a condensing
reagent and a base. Compound (75) can be produced by a method similar to that in step A-4.
[0371] Step Q-3 can be carried out according to a method similar to the method applied in step A-5.

(Step Q-4)

[0372] Step Q-4 is a step of removing the allyl group in compound (80).
[0373] Step Q-4 can be carried out according to a method similar to the method applied in step P-4.

(Step Q-5)

[0374] Step Q-5 is a step of converting the methoxy group in the compound obtained in step Q-4 to a hydroxy group.
[0375] Step Q-5 can be carried out according to a method similar to the method applied in step A-7.

(Method R)
[0376] Method R is a method for producing compound (Ir) included in compound (l).
(Step R-1)

[0377] Step R-1isastep of allowing compound (71) to react with compound (81) in the presence of a base. Compound
(71) can be produced by method N or method O, for example. Compound (81) is publicly known or can be easily produced
from a publicly known compound.

[0378] The base used is preferably an alkali metal carbonate, and most preferably potassium carbonate.

[0379] The solvent used is preferably a nitrile, and most preferably acetonitrile. The reaction temperature is preferably
between 0°C and 100°C.

[0380] The reaction time is preferably between 1 and 48 hours.

(Step R-2)

[0381] StepR-2isastepof hydrolyzing compound (82) in the presence of a base and then carrying outa decarboxylation
reaction.

[0382] The base used in the hydrolysis is preferably an alkali metal hydroxide, and most preferably sodium hydroxide.
[0383] The solvent used is preferably a mixture of an alcohol and water, and most preferably a mixture of ethanol and
water.

[0384] The reaction temperature is preferably between 0°C and 100°C.

[0385] The reaction time is preferably between 30 minutes and 48 hours.

[0386] After the reaction solution obtained by the hydrolysis is acidified by addition of an acid such as acetic acid, the
decarboxylation reaction is carried out by heating in a solvent. The solvent used is preferably the same solvent as used
in the hydrolysis. The reaction temperature is preferably between 50°C and 150°C. The reaction time is preferably
between 1 and 24 hours.

(Step R-3)
[0387] Step R-3 is a step of allowing compound (7d) to react with compound (61) in the presence of a condensing

reagent and a base. Compound (61) can be prepared by a method similar to that in step A-4.
[0388] Step R-3 can be carried out according to a method similar to the method applied in step A-5.
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(Step R-4)

[0389] Step R-4 is the step of removing the benzyl group in compound (83) in the presence of a palladium catalyst
under a hydrogen atmosphere.
[0390] Step R-4 can be carried out according to a method similar to the method applied in step G-3.

(Step R-5)

[0391] Step R-5 is a step of converting the methoxy group in the compound obtained in step R-4 to a hydroxy group.
[0392] Step R-5 can be carried out according to a method similar to the method applied in step A-7.

(Method S)
[0393] Method S is a method for producing compound (Is) included in compound (I).
(Step S-1)

[0394] Step S-1is a step of treating compound (84) with a brominating reagent. Compound (84) can be produced, for
example, by step M-3, step P-1, step Q-2, step R-2, or a method similar to the methods in these steps.

[0395] The brominating reagent used is not limited as long as it can be used in a bromination reaction at the 4-position
of an isoxazole ring and is preferably N-bromosuccinimide.

[0396] The solvent used is preferably an amide, and most preferably dimethylformamide.

[0397] The reaction temperature is preferably between 0°C and 100°C

[0398] The reaction time is preferably between 30 minutes and 48 hours.

(Step S-2)

[0399] Step S-2 is a step of allowing compound (85) to react with a compound represented by the formula R'B(ORI),
[wherein each Ri independently represents a C4-Cg alkyl group, or two Ri taken together represent a C4-Cg alkylene
group (preferably, a 1,2,3,4-tetramethylethylene group; -CMe,CMe,-)] in the presence of a palladium catalystand a base.
[0400] The palladium catalyst and base used are not limited as long as they can be used in carbon-carbon bond
forming reactions. The palladium catalyst used is preferably tetrakis(triphenylphosphine)palladium(0). The base used
is preferably an alkali metal carbonate, and most preferably sodium carbonate.

[0401] The solvent used is preferably a mixture of an amide and water, and most preferably a mixture of dimethyla-
cetamide and water.

[0402] The reaction temperature is preferably between 50°C and 150°C.

[0403] The reaction time is preferably between 30 minutes and 12 hours.

[0404] There may be a case in which compound (87) is obtained in step S-2. In such case, the subsequent step S-3
may be omitted.

(Step S-3)

[0405] Step S-3 is a step of hydrolyzing compound (86) in the presence of a base.
[0406] Step S-3 can be carried out according to a method similar to the method applied in step A-6.

(Step S-4)

[0407] Step S-4 is a step of allowing compound (87) to react with compound (61) in the presence of a condensing
reagent and a base. Compound (61) can be produced by a method similar to that in step A-4.

[0408] Step S-4 can be carried out according to a method similar to the method applied in step A-5.

(StepS-5)

[0409] Step S-5is a step of removing the benzyl group in compound (88) in the presence of a palladium catalyst under

a hydrogen atmosphere.
[0410] Step S-5 can be carried out according to a method similar to the method applied in step G-3.
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(Step S-6)

[0411] Step S-6 is a step of converting the methoxy group in the compound obtained in step S-5 to a hydroxy group.
[0412] Step S-6 can be carried out according to a method similar to the method applied in step A-7.

(Method T)
[0413] Method T is a method for producing compound (It) included in compound (l).
(Step T-1)

[0414] Step T-1is a step of allowing compound (89) to react with compound (90). Compound (89) and compound (90)
are publicly known or can be easily produced from publicly known compounds.

[0415] Step T-1 is preferably carried out in the absence of a solvent.

[0416] The reaction temperature is preferably between 0°C and 150°C.

[0417] The reaction time is preferably between 30 minutes and 24 hours.

(Step T-2)

[0418] Step T-2 is a step of allowing compound (21) to react with compound (92). Compound (92) is publicly known
or can be easily produced from a publicly known compound.

[0419] The solvent used is preferably an alcohol, and most preferably ethanol.

[0420] The reaction temperature is preferably between 0°C and 100°C.

[0421] The reaction time is preferably between 30 minutes and 24 hours.

(Step T-3)

[0422] Step T-3 is a step of reducing compound (93).
[0423] Step T-3 can be carried out according to a method similar to the method applied in step L-3.

(Step T-4)

[0424] Step T-4 is a step of oxidizing compound (94).
[0425] Step T-4 can be carried out according to a method similar to the method applied in step L-4.

(Step T-5)

[0426] Step T-5 is a step of subjecting the compound obtained in step T-4 to a Horner-Wadsworth-Emmons reaction
(hereinafter referred to as a HWE reaction) in the presence of a base.

[0427] The HWE reaction reagent used is not limited as long as it can be used in such HWE reaction and is preferably
a compound represented by the formula (EtO),P(O)CH,COOEt or (EtO),P(O)CH(F)COOEL.

[0428] The base used is preferably an alkali metal hydride, and most preferably sodium hydride.

[0429] The solvent used is preferably an ether, and most preferably tetrahydrofuran.

[0430] The reaction temperature is preferably between 0°C and 100°C.

[0431] The reaction time is preferably between 30 minutes and 24 hours.

(Step T-6)

[0432] Step T-6 is a step of reducing compound (95) in the presence of a palladium catalyst under a hydrogen atmos-
phere.

[0433] The palladium catalyst used is not limited, as long as it can be used in a reduction reaction under a hydrogen
atmosphere and is preferably a palladium compound such as palladium-carbon, palladium black, palladium hydroxide,
or palladium-barium sulfate, or a platinum compound such as platinum oxide or platinum black, and most preferably
palladium-carbon.

[0434] The solvent used is preferably an alcohol, acetic acid or a mixture thereof, and most preferably ethanol, acetic
acid or a mixture thereof.

[0435] The reaction temperature is preferably between 0°C and 100°C.

[0436] The reaction time is preferably between 30 minutes and 12 hours.
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(Step T-7)

[0437] Step T-7 is a step of hydrolyzing the compound obtained in step T-6 in the presence of a base.
[0438] Step T-7 can be carried out according to a method similar to the method applied in step A-6.

(Step T-8)

[0439] Step T-8 is a step of allowing compound (96) to react with compound (6) in the presence of a condensing
reagent and a base. Compound (6) can be produced by step A-4.
[0440] Step T-8 can be carried out according to a method similar to the method applied in step A-5.

(Step T-9)

[0441] Step T-9 is a step of hydrolyzing compound (97) in the presence of a base.

[0442] Step T-9 can be carried out according to a method similar to the method applied in step A-6.

[0443] When RMof compound (It) is amethoxy group, the methoxy group can be converted to a hydroxy group according
to a method similar to the method applied in step A-7, as necessary.

[0444] When the compound represented by general formula (1) of the present invention or a pharmacologically ac-
ceptable salt thereof is used as a pharmaceutical agent, it can be directly administered as is. Otherwise, it can be mixed
with pharmacologically acceptable additives, as appropriate, so that it can be orally administered in the form of a for-
mulation such as a tablet, a capsule or a granule, or it can be parenterally administered in the form of a formulation such
as an injection or a suppository.

[0445] The above-described formulations are produced by well known methods using additives such as an excipient,
a binder, a disintegrator, a lubricant, an emulsifier, a stabilizer, a diluent, a solvent used for injection, and the like.
[0446] An excipient may be, for example, an organic excipient or an inorganic excipient. An organic excipient may be,
for example, sugar derivatives such as lactose or saccharose; starch derivatives such as corn starch or potato starch;
cellulose derivatives such as crystalline cellulose; or gum Arabic. An inorganic excipient may be, for example, sulfates
such as calcium sulfate.

[0447] A binder may be, for example, the above-described excipients; gelatin; polyvinylpyrrolidone; or polyethylene
glycol.

[0448] A disintegrator may be, for example, the above-described excipients; chemically modified starch or cellulose
derivatives such as croscarmellose sodium or carboxymethyl starch sodium; or crosslinked polyvinylpyrrolidone.
[0449] Alubricant may be for example, talc; stearic acid; colloidal silica; waxes such as beeswax or spermaceti; sulfates
such as sodium sulfate; lauryl sulfates such as sodium lauryl sulfate; or the starch derivatives described above as
excipients.

[0450] An emulsifier may be, for example, colloidal clay such as bentonite or veegum; anionic surfactants such as
sodium lauryl sulfate; cationic surfactants such as benzalkonium chloride; or nonionic surfactants such as polyoxyethylene
alkyl ether.

[0451] A stabilizer may be, for example, parahydroxy benzoic acid esters such as methylparaben or propylparaben;
alcohols such as chlorobutanol; or phenols such as phenol or cresol.

[0452] A diluent may be, for example, water, ethanol, or propylene glycol.

[0453] A solvent used for injection may be, for example, water, ethanol, or glycerin.

[0454] The compound represented by general formula (I) of the present invention or a pharmacologically acceptable
salt thereof can be administered at a dosage of from 0.02 mg/kg as a lower limit (preferably, 0.1 mg/kg) to 100 mg/kg
as an upper limit (preferably, 20 mg/kg) per adult human per administration in the case of oral administration, or at a
dosage of from 0.002 mg/kg as a lower limit (preferably, 0.01 mg/kg) to 10 mg/kg as an upper limit (preferably, 2 mg/kg)
per adult human per administration in the case of parenteral administration, one to six times per day, depending on the
symptoms, age, and the like of a patient.

Effects of the invention

[0455] The compound represented by general formula (I) of the present invention or a pharmacologically acceptable
salt thereof has excellent properties such as lipolysis-suppressive activity, blood lipid level-regulating action (for example,
reducing action on the level of NEFA or TG), in vivo activity, solubility, oral absorption properly, metabolic stability, blood
concentration, bioavailability (BA), tissue transitivity, physical stability, drug interaction, and safety [for example, flushing];
and it is useful as a pharmaceutical agent, preferably a pharmaceutical agent for the treatment or prophylaxis of dysli-
pidemia with low HDL cholesterol, hypercholesterolemia, dyslipidemia with high LDL cholesterol, dyslipidemia with high
VLDL cholesterol, dyslipidemia with high triglyceride (hypertriglyceridemia), hyperlipidemia, dyslipidemia, lipid metabo-
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lism abnormality, arteriosclerosis, type | diabetes mellitus, type Il diabetes mellitus, insulin resistance, cardiac failure,
myocardial infarction, cardiovascular disease, apoplectic stroke, adiposity, angina, chronic renal failure, peripheral vas-
cular disorder, non-alcoholic, steatohepatitis, anorexia nervosa, metabolic syndrome, Alzheimer’s disease, schizophre-
nia, or amyotrophic lateral sclerosis, or for reduction in event occurrence or mortality due to cardiovascular disease or
coronary heart disease, more preferably a pharmaceutical agent for the treatment or prophylaxis of hyperlipidemia,
dyslipidemia, lipid metabolism abnormality, arteriosclerosis, or type |l diabetes mellitus, and even more preferably a
pharmaceutical agent for the treatment or prophylaxis (preferably, treatment) of dyslipidemia or lipid metabolism abnor-
mality.

Mode for carrying out the invention

[0456] Hereinafter, the present invention is explained in more detail, exemplifying Examples, Test Examples, and
Formulation Examples. However, the scope of the present invention is not limited to these..
[0457] The following abbreviated symbols are used in the Examples.

Burgess reagent: methyl N-(trimethylammoniumsulfonyl)carbamate

DMF: dimethylformamide

DMSO: dimethylsulfoxide

HATU: O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexafluorophosphate
Lawesson reagent: 2,4-bis(4-methoxyphenyl)-1,3-dithia-2,4-diphosphetan-2,4-disulfide
THF: tetrahydrofuran

Boc,O: di-t-butyl dicarbonate

DBU: 1,8-diazabicyclo[5,4,0]Jundec-7-ene

DMA: dimethylacetamide

dppf: 1,1’-bis(diphenylphosphino)ferrocene

HOBt: 1-hydroxybenzotriazole

WSCI: 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide

Examples
(Example 1)
4-{3-[4-(4-Hydroxyphenyl)phenyl]propanoyl}amino-1-methylpyrrole-3-carboxylic acid

[0458]

(a) 4-Amino-1-methylpyrrole-3-carboxylic acid ethyl ester hydrochloride (a)-1

[0459] Sarcosine tert-butyl ester hydrochloride (7.19 g, 38.4 mmol) was added to a mixture of methylene chloride
(50mL) and a 2 N sodium hydroxide aqueous solution (20 mL), and the obtained mixture was stirred at room temperature
for 1 hour. The reaction solution was extracted with methylene chloride (150 mL), and it was dried over sodium sulfate
and was then concentrated.

[0460] The obtained residue was dissolved in THF (30 mL), and ethyl 2-(ethoxymethylene)-2-cyanoacetate (6.50 g,
38.4 mmol) was then added to the solution. The obtained mixture was stirred at room temperature for 18 hours, and
then at 90°C for 4 hours. The reaction solution was concentrated, and was then subjected to azeotropy with toluene.
The residue was dissolved in THF (30 mL), and sodium hydride (1.46 g, 38.4 mmol) was then added to the solution at
0°C. The obtained mixture was stirred at room temperature for 1.5 hours. Thereafter, water (10 mL) was added to the
reaction solution, and the solvent was distilled away. The residue was dissolved in ethyl acetate (100 mL) and water
(30 mL) and the two layers were separated. The organic layer was washed with a saturated saline (30 mL), and it was
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dried over sodium sulfate and was then concentrated. The residue was purified by silica gel column chromatography
(hexane/ethyl acetate) to obtain a pyrrole compound (6.78 g, yield: 66%).

(a)-2

[0461] The pyrrole compound (6.78 g, 25.3 mmol) obtained in Example 1(a)-1 was dissolved in 4N hydrochloric, acid-
dioxane (25 mL), and the obtained solution was then stirred at room temperature for 15 hours. The reaction solution
was concentrated, so as to obtain the title compound (4.67 g, yield: 90%). "H NMR (500 MHz, DMSO-dg): & (ppm) =
9.80 (2H, brs), 7.47 (1H, d, J = 2.5 Hz), 6.99 (1H, brs), 4.22 (2H, q,J =7.1 H), 3.66 (3H, s), 1.28 (3H, t, J = 7.1 Hz). MS
m/z: 169 (M + H)*.

(b) 3-[4-(4-Methoxyphenyl)phenyl]propionic acid

[0462] A 2 M-sodium carbonate aqueous solution (3.4 mL, 6.75 mmol) and tetrakistriphenylphosphine palladium (130
mg, 0.113 mmol) were added to a solution of 4-methoxybromobenzene (421 mg, 2.25 mmol) and 4-(2-ethoxycarbonyle-
thyl)phenylboronic acid (500 mg, 2.25 mmol) in DMF (10 mL). The obtained mixture was stirred at 80°C for 8 hours.
Thereafter, water was added to the reaction solution, and it was extracted with ethyl acetate. The organic layer was
washed with 1 M-hydrochloric acid, a saturated sodium bicarbonate solution, and a saturated saline. The organic layer
was dried over sodium sulfate, and the solvent was then distilled away. The obtained residue was purified by silica gel
column chromatography to obtain an ester compound. A 1 M-sodium hydroxide aqueous solution (5 mL, 5.00 mmol)
was added to a solution of the obtained ester compound in ethanol (20 mL), and the obtained mixture was then stirred
atroom temperature for 2 hours. Thereafter, 1 M-hydrochloric acid (10 mL, 10.0 mmol) was added to the reaction solution,
and the precipitated crystals were then collected by filtration followed by being washed with water, so as to obtain the
titte compound (453 mg, yield in two steps: 79%).

TH NMR (400 MHz, CDCly): § (ppm) = 7.53-7.47 (4H, m), 7.28 (2H,d, J = 8.2 Hz), 6.98 (2H, d, J = 9.0 Hz), 3.86 (3H, s),
3.01(2H,t,J=7.6 Hz), 2.73 (2H, t, J = 7.8 Hz).

(c) 4-{3-[4-(4-Hydroxyphenyl)phenyl]propanoyl}amino-1-methylpyrrole-3-carboxylic acid
(e)-1

[0463] Thecompound (100 mg, 0.50 mmol) obtained in Example 1(a) and the compound (115 mg, 0.45 mmol) obtained
in Example 1(b) were dissolved in dimethylformamide (3 mL), and HATU (240 mg, 0.59 mmol) was then added to the
solution. The obtained mixture was cooled on ice under a nitrogen atmosphere. Triethylamine (0.2 mL, 0.90 mmol) was
added to the reaction solution, and the obtained mixture was then stirred under ice cooling for 30 minutes. Thereafter,
water (15 mL) was added to the reaction solution, and the generated precipitate was then collected by filtration, washed
with water and then dried under reduced pressure, so as to obtain an ester compound (130 mg, yield: 71%) in the form
of a colorless powder.

(c)-2

[0464] The compound (129 mg, 0.32 mmol) obtained in Example 1(c)-1 was dissolved in a mixture of THF (3 mL) and
methanol (1 mL), and a 1 N lithium hydroxide aqueous solution (1 mL) was then added to the solution. The obtained
mixture was stirred at 70°C for 3 hours. The reaction solution was concentrated and was then neutralized with 2 N
hydrochloric acid (0.6 mL). The generated precipitate was collected by filtration and was then washed with water. The
obtained solid was dried under reduced pressure, so as to obtain the title compound (110 mg, yield: 91%).

(d) 4-{3-[4-(4-Hydroxyphenyl)phenyl]propanoyl}amino-1-methylpyrrole-3-carboxylic acid

[0465] Methylene chloride (2 mL) was added to the compound (105 mg, 0.28 mmol) obtained in Example 1(c), and
the obtained mixture was then cooled to 78°C under a nitrogen atmosphere. Thereafter, a 1 N boron tribromide-methylene
chloride solution (1.4 mL) was added to the reaction solution, and the obtained mixture was then stirred at room tem-
perature for 1 hour. After completion of the reaction had been confirmed, the reaction solution was cooled to -78°C
Thereafter, water was added to the reaction solution, the temperature of the reaction mixture was raised to room tem-
perature, and the obtained mixture was then stirred. The generated precipitate was collected by filtration and was then
washed with water and methylene chloride and dried under reduced pressure, so as to obtain the title compound (94
mg, yield: 93%) in the form of a colorless powder.

TH NMR (400 MHz, DMSO-dg): & (ppm) = 12.2 (1H, brs), 9.50 (1H, brs), 9.34 (1H, brs), 7.46 (4H, dd, J = 10.9 and 8.5
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Hz), 7.28 (2H,d, J = 8.3 Hz), 7.25 (1H, d, J = 2.4 Hz), 7.21 (1H, d, J = 2.5 Hz), 6.82 (2H, d, J = 8.8 Hz), 3.60 (3H, s),
290 (2H,t,J=7.5Hz), 2.68 (2H, t, J = 7.6 Hz).
MS m/z: 363 (M - H)".
(Example 2)

4-[3-(5-Chloro-6-hydroxy-2-naphthyl)propanoyllamino-1-methylpyrrole-3-carboxylic acid

[0466]

[0467] Reactions were carried out in the same manner as in Examples 1(c) and 1(d) using the compound obtained in
Example 1(a) and 3-(5-chloro-6-hydroxy-2-naphthyl)propionic acid synthesized by a method similar to the method de-
scribed in WO2007/120575, so as to obtain the title compound in the form of a colorless powder.

H NMR (400 MHz, DMSO-dg): 6 (ppm) = 12.2 (1H, brs), 10.3 (1H, s), 9.33 (1H, ), 7.93 (1H, d, J = 8.6 Hz), 7.72-7.68
(2H, m), 7.52 (1H, dd, J = 8.6, 1.5 Hz), 7.26-7.21 (3H, m), 3.60 (3H, s), 3.03 (2H,t, J=7.6 Hz), 2.76 (2H, t, J = 7.6 Hz).
MS m/z: 371 (M - H)".

(Example 3)
4-{3-[(5-Hydroxypyridin-2-yl)-1,2,4-oxadiazol-5-yl]propanoyl}amino-1-methylpyrrole-3-carboxylic acid

[0468]

(a) 2-Cyano-5-(4-methoxybenzyloxy)pyridine

[0469] Sodium hydride (1.44 g, 33 mmol) was dissolved in DMF (20 mL), and 4-methoxybenzyl alcohol (3.74 mL, 33
mmol) was then added to the solution under a nitrogen atmosphere and under ice cooling. The obtained mixture was
stirred at room temperature for 30 minutes. Thereafter, 5-bromo-2-cyanopyridine (4.58 g, 25 mmol) was added to the
reaction solution, and the obtained mixture was further stirred at room temperature for 30 minutes. Thereafter, water
was added to the reaction solution, and it was then extracted with ethyl acetate and washed with water. The water layers
were combined and extracted with methylene chloride. The organic layers were combined, were dried over sodium
sulfate, and were then concentrated. The obtained residue was recrystallized from ethyl acetate, so as to obtain the title
compound (3.57 g, yield: 60%) in the form of yellow crystals.

(b) 3-{[5-(4-Methoxybenyloxy)pyridin-2-yl]-1,2,4-oxadiazol-5-yl}propionic acid

[0470] The compound (3.57 g, 15 mmol) obtained in Example 2(a) and hydroxylamine hydrochloride (1.24 g, 18 mmol)
were dissolved in ethanol (70 mL), and a mixture of sodium hydroxide (0.7 g, 16 mmol) and water (7 mL) was then added
to the solution at room temperature. The obtained mixture was left at room temperature overnight. The generated
precipitate was collected by filtration, washed with ethanol and then dried under reduced pressure to obtain a desired
compound (4.52 g, yield: 100%). The obtained compound was dissolved in pyridine (10 mL), and ethyl malonyl chloride
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(2.5 mL, 2.0 mmol) was then added to the solution. The obtained mixture was stirred at 130°C for 4 hours The reaction
solution was concentrated under reduced pressure. Thereafter, water was added to the concentrate, and it was then
extracted with methylene chloride. The organic layer was washed with water, and it was dried over sodium sulfate and
was then concentrated. The generated precipitate was collected by filtration and was then washed with methanol to
obtain a desired compound (2.89 g, yield: 51%) in the form of pale red crystals. The obtained compound (2.89 g, 7.5
mmol) was dissolved in a mixture of THF (50 mL) and methanol (20 mL), and a 1 N lithium hydroxide aqueous solution
(30 mL) was then added to the solution. The obtained mixture was stirred at room temperature for 3 hours. The reaction
solution was concentrated under reduced pressure, and 2 N hydrochloric acid (15 mL) was then added to the concentrate
for neutralization. The generated precipitate was collected by filtration, washed with water and then dried under reduced
pressure, so as to obtain the title compound (2.23 g, yield: 83%) in the form of pale yellow crystals. TH NMR (400 MHz,
CDCl,): 8 (ppm) = 8.54 (1H, d, J = 2.7 Hz), 8.05 (1H, d, J = 8.6 Hz), 7.39-7.35 (3H, m), 6.94 (2H, d, J = 8.6 Hz), 5.11
(2H, s), 3.83 (3H, s), 3.29 (2H, t,J = 7.2 Hz), 3.06 (2H, t, J = 7.2 Hz).

(c) 4-{3-[(5-(4-Methoxybenzyloxy)pyridin-2-yl)-1 ,2,4-oxadiazol-5-yl]propanoyl}amino-1-methylpyrrole-3-carboxylic acid
ethyl ester

[0471] A reaction was carried out in the same manner as in Example 1-(c)-1 using the compound obtained in Example
1(a) and the carboxylic acid obtained in Example 3(b), so as to obtain the title compound in the form of a colorless powder.

(d) 4-{3-[(5-Hydroxypyridin-2-yl)-1,2,4-oxadiazol-5-yl]propanoylyamino}-1-methylpyrrole-3-carboxylic acid

[0472] The compound (126 mg, 0.25 mmol) obtained in Example 3(c) was dissolved in methylene chloride (2.0 mL),
and triisopropylsilane (0.51 mL, 2.50 mmol) and trifluoroacetic acid (1.0 mL) were then added to the solution at 0°C. The
reaction solution was stirred for 2 hours, and it was then concentrated. Ethanol (5.0 mL) and a 1 N lithium hydroxide
aqueous solution (2.5 mL) were added to the residue, and the obtained mixture was then stirred at 100°C for 3 hours.
The reaction solution was concentrated, and 1 N hydrochloric acid (3 mL) and methylene chloride (3 mL) were then
added thereto. The precipitated solid was collected by filtration and was then washed with water (10 mL). The obtained
solid was purified by reverse-phase liquid chromatography (acetonitrile/water), so as to obtain the title compound (24
mg, yield: 27%) in the form of a white powder.

1H NMR (500 MHz, MeOH-d4): & (ppm) = 8.21 (1H, d, J =2.4 Hz), 7.99 (1H, d, J = 8.6 Hz), 7.31 (1H, dd, J = 8.6, 2.4
Hz), 7.22 (1H,d, J = 2.4 Hz), 7.16 (1H, d, J = 2.4 Hz), 3.64 (3H, s), 3.33 (2H, t, J = 7.1 Hz), 3.05 (2H, t, J = 6.9 Hz).
MS m/z: 358 (M + H)*,

(Example 4)
4-{3-[2-(4-Hydroxyphenyl)oxazol-5-yl]propanoyl}amino-1-methylpyrrole-3-carboxylic acid

[0473]

(a) 5-(4-Methoxybenzoyl)aminolevulinic acid methyl ester

[0474] Under a nitrogen atmosphere, a catalytic amount of dimethylformamide was added to a solution of p-methoxy-
benzoic acid (5 g, 33.0 mmol) in dichloromethane (50 mL), and the obtained mixture was then cooled to 0°C. Thereafter,
oxalyl chloride (5.8 mL, 66.1 mmol) was added to the reaction solution, and the obtained mixture was then stirred at
room temperature for 30 minutes. Thereafter, the solvent was distilled away, and the obtained residue was then added
to a solution of 5-aminolevulinic acid methyl hydrochloride (1.0 g, 5.50 mmol) and triethylamine (2.3 mL, 16.5 mmol) in
dichloromethane (80 mL) that had been cooled to 0°C under a nitrogen atmosphere. The obtained mixture was stirred
at room temperature for 3 hours. Thereafter, the solvent was distilled away, and the obtained residue was then purified
by silica gel column chromatography (hexane/ethyl acetate), so as to obtain the title compound (6.46 g, yield: 84%).
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(b) 3-[2-(4-Methoxyphenyl)oxazol-5-yl]propionic acid

[0475] Under a nitrogen atmosphere, a Burgess reagent (6.65 g, 27.9 mmol) was added to a solution of 5-(4-meth-
oxybenzoyl)aminolevulinic acid methyl ester (4.46 g, 18.6 mmol) and triethylamine (3.41 mL, 24.2 mmol) in acetonittile
(50 mL). The obtained mixture was stirred at 80°C for 5 hours. The solvent was distilled away, and the obtained residue
was then purified by silica gel column chromatography (hexane/ethyl acetate) to obtain a cyclized compound (3.7 g,
yield: 76%). A 1 M sodium hydroxide aqueous solution (50 mL, 50 mmol) was added to a solution of the obtained cyclized
compound (3.7 g, 14.2 mmol) in methanol (100 mL), and the obtained mixture was then stirred at room temperature for
3 hours. Whereafter, 1 M hydrochloric acid (55 mL, 55 mmol) was added to the reaction solution, and the generated
solid was then collected by filtration, washed with water and then washed with a mixture of n-hexane and dichloromethane,
so as to obtain the title compound, (3.5 mg, yield: 99%).

TH NMR (400 MHz, CDCly): § (ppm) = 7.94 (2H, dt, J = 9.4 and 2.5 Hz), 6.97 (2H, dt, J = 9.4 and 2.4 Hz), 6.88 (1H, s),
3.86 (3H, s), 3.08 (2H, t, J = 7.8 Hz), 2.79 (2H, t, J = 7.4Hz).

(c) 4-{3-[2-(4-Hydroxyphenyl)oxazol-5-yl]propanoyl}amino-1-methylpyirole-3-carboxylic acrid

[0476] Reactions were carried out in the same manner as in Examples 1(c) and 1(d) using the compound obtained in
Example 1(a) and the compound obtained in Example 4(b), so as to obtain the title compound in the form of a colorless
powder.

TH NMR (400 MHz, DMSO-dg): § (ppm) = 12.2 (1H, brs), 10.0 (1H, s), 9.39 (1H, s), 7.74 (2H, d, J = 8.6 Hz), 7.28 (1H,
d,J=2.7Hz),7.24 (1H,d, J =2.7 Hz), 6.93 (1H, s), 6.85 (2H, d, J = 8.6 Hz), 3.62 (3H, s), 3.01 (2H, t, J = 7.4 Hz), 2.76
(2H,t,J =7.4 Hz).

MS m/z: 356 (M + H)*.

(Example 5)
4-{3-(2-Phenylthiazol-5-yl)propanoyl}amino-1-methylpyrrole-3-carboxylic acid

[0477]

(a) 5-Benzoylaminolevulinic acid methyl ester

[0478] Under a nitrogen atmosphere, a solution of 5-aminolevulinic acid methyl hydrochloride (1.0 g, 5.5 mmol) and
triethylamine (2.3 mL, 16.5 mmol) in dichloromethane (50 mL) was cooled to 0°C, and benzoyl chloride (0.7 mL, 6.1
mmol) was then added to the solution. The obtained mixture was stirred at room temperature for 3 hours. Thereafter,
water was added to the reaction solution, and it was then extracted with ethyl acetate. The organic layer was washed
with a saturated saline and was then dried over sodium sulfate. The solvent was distillled away, and the obtained residue
was then purified by silica gel column chromatography (hexane/ethyl acetate), so as to obtain the title compound (1.29
g, yield: 94%).

(b) 3-(2-Phenylthiazol-5-yl)propionic acid

[0479] The compound (500 mg, 2.0 mmol) obtained in Example 5(a) was added to a solution of pyridine (0.3 mL, 4.012
mmol) in toluene (5 mL) under a nitrogen atmosphere, and a Lawesson reagent (1.1 g, 2.6 mmol) was then added to
the solution. The reaction solution was stirred at 80°C for 7 hours. Thereafter water was added to the reaction solution,
and it was extracted with ethyl acetate. The organic layer was washed with a saturated saline and was then dried over
sodium sulfate. The solvent was distilled away, and the obtained residue was then purified by silica gel column chro-
matography (hexand/ethyl acetate) to obtain a desired compound (310 mg, yield: 62%). A 1 N sodium hydroxide aqueous
solution (6.3 mL, 6.3 mmol) was added to a solution of the obtained compound (310 mg, 1.3 mmol) in methanol (15 mL),
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and the obtained mixture was then stirred at room temperature for 1 hour. Thereafter, 1 N hydrochloric acid (10 mL, 10
mmol) was added to the reaction solution, and the generated solid was collected by filtration, followed by being washed
with water, so as to obtain the title compound (271 mg, yield: 93%).

TH NMR (400 MHz, CDCl3): § (ppm) =7.90 (2H, dd, J = 7.8 and 1.9 Hz), 7.61 (1H, s), 7.45-7.40 (3H, m), 3.22 (2H, t, J
=7.1Hz),2.78 (2H, t, J =7.2 Hz).

(c) 4-[3-(2-Phenylthiazol-5-yl)propanoyl]amino-1-methylpyrrole-3-carboxylic acid

[0480] A reaction was carried out in the same manner as in Example 1(c) using the compound obtained in Example
1(a) and the compound obtained in Example 5(b), so as to obtain the title compound in the form of a colorless powder.
TH NMR (400 MHz, DMSO-dg): § (ppm) = 9.42, (1H, brs), 7.87 (2H, dd, J = 7.2 and 1.8 H), 7.68 (1H, d, J = 0.8 Hz),
7.51-7.45 (3H, m), 7.28 (1H, d, J =2.0Hz), 7.21 (1H, d, J = 2.4 Hz), 3.61 (3H, s), 3.17 (2H, t, J = 7.0 Hz), 2.78 (2H, t, J
=7.0 Hz). MS m/z: 356 (M + H)*.

(Example 6)

4-{3-[2-(4-Hydroxyphenyl)thiaxol-5-yl]propanoyl}amino-1-methylpyrrole-3-carboxylic acid

[0481]

(a) 3-[2-(4-Methoxyphenyl)thiazol-5-yl]propionic acid

[0482] A reaction was carried out in the same manner as in Example 5(b) using the compound obtained in Example
4(a), so as to obtain the title compound in the form of a colorless powder.

TH NMR (400 MHz, CDCly): & (ppm) = 7.70 (2H, dt, J = 47.3 and 29.2 Hz), 7.54 (1H, s), 6.95 (2H, dt, J = 9.3 and 2.5
Hz), 3.86 (3H, s), 3.20 2H, t, J = 7.5 Hz), 2.77 (2H, t, J = 7.5 Hz).

(b) 4-{3-[2-(4-Hydroxyphenyl)thiazol-5-yl]propanoyl}ami-no-1-methylpyrrole-3-carboxylic acid

[0483] Reactions were carried out in the same manner as in Examples 1(c) and 1(d) using the compound obtained in
Example 1 (a) and the compound obtained in Example 6(a), so as to obtain the title compound in the form of a colorless
powder.

TH NMR (400 MHz, DMSO-dg): 8 (ppm) = 12.2 (1H, s), 9.94 (1H, s), 9.35 (1H, s), 7.68 (2H, d, J = 8.6 Hz), 7.55 (1H, s),
7.28 (1H,d, J =2.3 Hz), 7.23 (1H,d, J = 2.3 Hz), 6.84 (2H, d, J = 8.6 Hz), 3.61 (3H, s), 3.13 (2H, t, J = 7.0 Hz), 2.75
(2H, t,J =7.0 Hz).

MS m/z: 372 :(M + H)*.

(Example 7)

4-[3-(4-Chloro-2-phenylthiazol-5-yl)propanoyl]Jamino-1-methylpyrrole-3-carboxylic acid

[0484]
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(a) 3-(4-Chloro-2-bromothiazol-5-yl)propionic acid ethyl ester

[0485] N-Chlorosuccinimide (2.83 g, 21.3 mmol) was added to a solution of 3-(2-bromothiazol-5-yl)propionic acid ethyl
ester synthesized by a method similar.to the method described in J. Med. Chem., 2007, 50, p. 6303 in DMF (50 mL)
under a nitrogen atmosphere. The obtained mixture was stirred at room temperature overnight, and then at 80°C for 5
hours. Thereafter, the solvent was distilled away, and the obtained residue was then purified by silica gel column
chromatography (hexane/ethyl acetate) to obtain a chloro compound (2.63 g, yield: 62%). N-bromosuccinimide (4.2 g,
23.7 mmol) was added to a DMF (30 mL) solution of the obtained chloro compound (2.6 g, 11.9 mmol) in DMF (30 mL)
under a nitrogen atmosphere, and the obtained mixture was then stirred at 80°C for 2 days. Thereafter, the solvent was
distilled away, and the obtained residue was then purified by silica gel column chromatography (hexane/ethyl acetate),
so as to obtain the title compound (886 mg, yield: 28%).

(b) 3-(4-Chloro-2-phenylthiazol-5-yl)propionic acid ethyl ester

[0486] A 2 M sodium carbonate aqueous solution (2.2 mL, 4.42 mmol) and tetrakistriphenylphosphine palladium (85
mg, 0.074 mmol) were added to a solution of the compound (440 mg, 1.47 mmol) obtained in Example 7(a) and phe-
nylboronic acid (180 mg, 1.47 mmol) in DMF (7 mL). The obtained mixture was stirred at 80°C for 3 hours. Thereafter,
water was added to the reaction solution, and it was then extracted with ethyl acetate. The organic layer was washed
with 1 N hydrochloric acid, a sodium bicarbonate aqueous solution, and a saturated saline. It was then dried over sodium
sulfate. The solvent was distilled away, and the obtained residue was then purified by silica gel column chromatography
(hexanelethyl acetate), so as to obtain the title compound (224 mg, yield: 51%). TH NMR (400 MHz, CDCly): § (ppm) =
7.90-7.86 (2H, m), 7.44-7.4.1 (3H, m), 417 (2H, q, J = 7.0 Hz), 3.16 (2H, t, J = 7.3 Hz), 2.69 (2H, t, J = 7.4 Hz), 1.27
(3H,t,J =7.4 Hz).

(c) 4-[3-(4-Chloro-2-phenylthiazol-5-yl)propanoyllamino-1-methylpyrrole-3-carboxylic acid

[0487] A | M sodium hydroxide aqueous solution (3.8 mL, 5.3 mmol) was added to a solution of the compound (344
mg, 1.06 mmol) obtained in Example 7(b) in ethanol (15 mL). The obtained mixture was stirred at room temperature
oversight. Thereafter, 1 M hydrochloric acid (5.0 mL, 7.0 mmol) was added to the reaction solution, and the generated
solid was collected by filtration, followed by being washed with water, so as to obtain a carboxylic acid compound (178
mg, yield: 88%).

[0488] Areaction was carried outin the same manner as in Example 1(c) using the obtained carboxylic acid compound
and the compound obtained in Example 1(a), so as to obtain the title compound in the form of a colorless powder.

TH NMR (400 MHz, DMSO-dg): 8 (ppm) = 9.36 (1H, s), 7.84 (2H, dd, J = 6.5 and 3.0 Hz), 7.49 (3H, t, J = 3.1 Hz), 7.25
(MH,d, J =2.3 Hz), 7.20 (1H, d, J = 2.8 Hz), 3.59 (3H, s), 3.10 (2H, t, J = 7.0 Hz), 2.76 (2H, t, J = 7.0 Hz).

MS m/z: 390 (M + H)*.

(Example 8)
4-{3-[4-Chloro-2-(4-hydroxyphenyl)thiazol-5-yl]propanoyl}amino-1-methylpyrrole-3-carboxylic acid

[0489]
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(a) 3-[4-Chloro-2-(4-methoxyphenyl)thiazol-5-yl]propionic acid ethyl ester

[0490] A reaction was carried out in the same manner as in Example 7(b) using the compound obtained in Example
7(a) and p-methoxyphenylboronic acid, so as to obtain the title compound.

TH NMR (400 MHz, C.DCly): § (ppm) = 7.81 (2H, dt, J = 9.5 and 2.5 Hz), 6.93 (2H, dt, J = 9.4 and 2.4 Hz), 4.17 (2H, q,
J=7.0Hz),3.85(3H,s),3.13 (2H,t,J =7.1 Hz),2.67 (2H,t, J=7.4 Hz), 1.27 (3H, t, J = 7.1 Hz).

(b) 4-{3-[4-Chloro-2-(4-hydroxyphenyl)thiazol-5-yl]propanoyl}amino-1-methylpyrrole-3-carboxylic acid

[0491] Reactions were carried out in the same manner as in Examples 7(c) 1(d) using the compound obtained in
Example 8(a) and the compound obtained in Example 1 (a), so as to obtain the title compound in the form of a colorless
powder.

TH NMR (400 MHz, DMSO-dg): § (ppm) = 10.1 (1H, brs), 9.36 (1H, brs), 7.69 (2H, d, J = 8.6 Hz), 7.27 (1H, d, J = 2.4 H),
7.23(1H,d,J =2.7 Hz), 6.86 (2H,dd, J = 8.6 and 1.1 Hz), 3.61 (3H, s), 3.08 (2H, t, J =6.9 Hz), 2.75 (2H, t, J = 7.0 Hz).
MS m/z: 404 (M - H).

(Example 9)

4-{3-[2-(4-Hydroxy-3-fluorophenyl)thiazol-5-yl]propanoyl}amino-1-methylpyrrole-3-carboxylic acid

[0492]

[0493] A reaction was carried out in the same manner as in Example 7(b) using the compound obtained in Example
7(a) and 3-fluoro-4-methoxyphenylboronic acid to obtain an ester compound. Thereafter, reactions were carried out in
the same manner as in Examples 7(c) and 1(d) using the obtained ester compound and the compound obtained in
Example 1(a), so as to obtain the title compound in the form of a colorless powder.

TH NMR (400 MHz, DMSO-dg): § (ppm) = 12.2 (1H, brs), 10.4 (1H, s), 9.34 (1H, s), 7.61 (1H, d, J = 8.3 Hz), 7.59 (1H,
s), 7.50 (1H,d, J = 8.3 Hz), 7.28 (1H, d, J =2.3 Hz), 7.23 (1H, d, J =2.3 Hz), 7.03 (1H, t, J = 8.8 Hz), 3.61 (3H, s), 3.14
(2H,t,J =7.0Hz),2.76 (2H, t, J = 7.0 Hz).

MS m/z: 388 (M - H)".

(Example 10)
4-{3-[2-(3-Chloro-4-hydroxyphenyl)thiazol-5-yl]propanoyl}amino-1-methylpyrrole-3-carbdxylic acid

[0494]
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[0495] A reaction was carried out in the same manner as in Example 7(b) using the compound obtained in Example
7(a) and 3-chloro-4-methoxyphenylboronic acid to obtain an ester compound. Thereafter, reactions were carried out in
the same manner as in Examples 7(c) and 1(d) using the obtained ester compound and the compound obtained in
Example 1 (a), so as to obtain the title compound in the form of a colorless powder.

TH NMR (400 MHz, DMSO-dg): & (ppm) = 12.2 (1H, brs), 10.8 (1H, s), 9.34 (1H, s), 7.80 (1H, d, J = 1.9 Hz), 7.64 (1H,
dd, J = 8.6,1.9 Hz), 7.60 (1H, s), 7.28 (1H, d, d = 2.3 Hz), 7.23 (1H, d, J = 2.3 Hz), 7.05 (1H, d, J = 8.6 Hz), 3.61 (3H,
s), 3.14 (2H,t,J=7.0Hz),2.7.6 (2H, t, J = 7.0 H2).

MS m/z: 404 (M - H)".

(Example 11)
4-{3-[2-(5-Hydroxyridin-2-yl)oxazol-5-yl]propanoyl}amino-1-butylpyrrole-3-carboxylic acid

[0496]

(a) N-Butylglycine-t-butyl ester

[0497] N-Butylamine (5 mL, 51 mmol) was dissolved in t-butyl methyl ether (100 mL), and bromoacetic acid t-butyl
ester (3.7 mL, 25 mmol) was then added to the solution. The obtained mixture was stirred at room temperature overnight.
The generated precipitate was filtered, and the filtrate was then concentrated under reduced pressure, so as to obtain
the title compound (4.67 g, yield: 100%) in the form of a colorless oily substance.

(b) 4-Amino-1-butylpyrrole-3-carboxylic acid ethyl ester hydrochloride

[0498] A reaction was carried out in the same manner as in Example 1(a) using the compound obtained in Example
11 (a), so as to obtain the title compound in the form of a yellow powder.

TH NMR (400 MHz, DMSO-dg): 8 (ppm) = 7.55 (1H, d, J = 2.3 Hz), 7.04 (1H, d, J = 2.3 H), 4.22 (2H, q, J = 7.1 Hz), 3.95
(2H, t,J =7.3 Hz), 1.70-1.63 (2H, m), 1.29 (3H, t, J = 7.1 Hz), 1.19 (2H, q, J = 7.5 Hz), 0.88 (3H, t, = 7.5 Hz).

(c) 3-[2-(5-methoxypyridin-2-yl)oxazol-5-yl]propionic acid

[0499] Reactions were carried out in the same manner as in Examples 4(a) and 4(b) using 5-methoxypicolinic acid,
so as to obtain the title compound.

TH NMR (400 MHz, CDCls): § (ppm) = 8.42 (1H, d, J = 2.3 Hz), 8.08 (1H, d, J = 9.0 Hz), 7.33 (1H, t, J = 4.1 Hz), 6.96
(1H, s), 3.93 (3H, s), 3.13 (2H, t, J = 7.8 Hz), 2.88 (2H, t, J = 7.6 Hz).

(d) 4-{3-[2-(5-Hydroxypyridin-2-yl)oxaxol-5-yl]propanoyl}amino-1-butylpyrrole-3-carboxylic acid
[0500] Reactions were carried out in the same manner as in Examples 1 (c) and 1(d) using the compound obtained
in Example 11(b) and the compound obtained in Example 11(c), so as to obtain the title compound in the form of a

colorless powder.
TH NMR (400 MHz, DMSO-dg): § (ppm) = 10.5 (1H, brs), 9.41 (1H, s), 8.21 (1H, d, J =2.7 Hz), 7.89 (1H, d, J = 8.9 Hz),
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7.31-7.25 (3H, m), 7.03 (1H, s), 3.88 (2H,t, J = 7.0 Hz), 3.03 (2H, t, J = 7.6 Hz), 2.77 (2H, t, J = 7.4 Hz), 1.65 (2H, t, J
=7.2Hz),1.20(2H, q, J=7.8 Hz), 0.87 (3H, t, J = 7.4 Hz).
MS m/z: 397 (M - H)".
(Example 12)

4-{3-[3-(4-Hydroxyphenyl)-1,2,4-oxadiazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0501]

(a) 4-Amino-1-ethylpyrrole-3-carboxylic acid ethyl ester hydrochloride

[0502] Reactions were carried out in the same manner as in Examples 11(a) and 1(a) using a 2 N-THF solution of
ethylamine, so as to obtain the title compound in the form of a pale yellow powder.

TH NMR (400 MHz, DMSO-dg): 6 (ppm) = 9.81 (2H, brs), 7.58 (1H, d, J =2.3 Hz), 7.05 (1H, s), 4.23 (2H, 9, J = 7.0 Hz),
3.98(2H,q,J=7.0Hz),1.32 (3H,t,J=7.0 Hz), 1.28 (3H, t, J = 7.0 Hz).

(b) 3-[3-(4-Methoxyphenyl)-1,2,4-oxadiazol-5-yl]propionic acid

[0503] A reaction was carried out in the same manner as in Example 3(b) using 4-methoxybenzamidoxime, so as to
obtain the title compound in the form of a colorless powder.

TH NMR (500 MHz, CDCl3): § (ppm) = 7.99 (2H, d, J = 9.0 Hz), 6.98 (2H, d, J = 9.0 Hz), 3.86 (3H, s), 3.24 (2H, t, J =
7.4 Hz),3.00 2H, t, J = 7.4 Hz).

(c) 4-{3-[3-(4-Hydroxyphenyl)-1,2,4-oxadiazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0504] Reactions were carried out in the same manner as in Examples 1(c) and 1(d) using the compound obtained in
Example 12(a) and the compound obtained in Example 12(b), so as to obtain the title compound in the form of a colorless
powder.

TH NMR (400 MHz, DMSO-dg): § (ppm) = 12.3 (1H, brs), 10.1 (1H, s), 9.50 (1H, s), 7.82 (2H, d, J = 8.6 Hz), 7.28 (2H,
s),6.90(2H,d,J=8.6Hz),3.89(2H,q,J=7.2Hz),3.22 (2H,t,J=6.9Hz),2.97 (2H,t,J=6.9 Hz), 1.28 (3H, t,J = 7.2 HZ).
MS m/z: 371 (M + H)*,

(Example 13)

4-{3-[2-(4-Hydroxyphenyl)thiazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0505]

[0506] Reactions were carried out in the same manner as in Examples 1(c) and 1(d) using the compound obtained in
Example 12(a) and the compound obtained in Example 6(a), so as to obtain the title compound in the form of a colorless
powder.
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TH NMR (400 MHz, DMSO-dg): § (ppm) = 9.36 (1H, s), 7.70 (2H, d, J = 8.6 Hz), 7.58 (1H, s), 7.34 (1H, d, J = 2.3 Hz),
7.30 (1H;d, J = 2.3 Hz), 6.85 (2H, d, J = 8.6 Hz), 3.92 2H, q,J=7.0 Hz), 3.13 2H, t, J = 7.0 Hz), 2.76 (2H, t, J=7.0
Hz), 1.31 (3H, t, J = 7.0 Hz).
MS m/z: 386 (M + H)*.
(Example 14)
4-[3-(2-Phenylthiazol-5-yl)propanoyllamino-1-(2-flucroethyl)pyrrole-3-carboxylic acid

[0507]

(a) 4-Amino-1-(2-fluoroethyl)pyrrole-3-carboxylic acid ethyl ester hydrochloride

[0508] Reactions were carried out in the same manner as in Examples 11 (a) and 1(a) using 2-fluoroethylamine, so
as to obtain the title compound in the form of a pale yellow powder.

TH NMR (400 MHz, DMSO-dg): & (ppm) = 9.79 (2H , brs), 7.58 (1H, d, J = 2.4 Hz), 7.08 (1H, s), 4.75 (1H, t, J = 4.5 Hz),
463 (1H,t,J=45Hz),4.34 (1H,t,J =4.5Hz),4.27 (1H, t, J =45 Hz),4.24 2H,q,J =7.1 Hz), 1.29 (3H, t, J = 7.1 Hz).

(b) 4-[3-(2-Phenylthiazol-5-yl)propanoyllamino-1-(2-fluoroethyl)pyrrole-3-carboxylic acid

[0509] A reaction was carried out in the same manner as in Example 1(c) using the compound obtained in Example
14(a) and the compound obtained in Example 5(a), so as to obtain the title compound in the form of a colorless powder.
TH NMR (400 MHz, DMSO-dg): § (ppm) = 12.3 (1H, brs), 9.37 (1H, s), 7.87 (2H, dd, J = 7.8; 1.6 Hz), 7.69 (1H, s),
7.51-7.46 (3H, m), 7.40 (1H, d, J =2.3 Hz), 7.32 (1H,d, J =24 Hz), 4.72 (1H, t, J = 4.5 Hz), 4.61 (1H, t, J = 4.7 HZz),
426 (1H,t,J=4.5Hz),419 (1H, t,J =4.7 Hz), 3.17 (2H,t, J=7.1 Hz), 2.80 (2H, t, J = 7.1 Hz).

MS m/z: 388 (M + H)*.

(Example 15)
4-{3-[(5-Hydroxypyridin-2-yl)-1,2,4-oxadiazol-5-yl]propanoyl}amino-1-(3,5-diflucrobenzyl)pyrrole-3-carboxylic acid

[0510]

(a) 4-Amino-1-(3,5-difluorobenzyl)pyrrole-3-carboxylic acid ethyl ester hydrochloride

[0511] Reactions were carried out in the same manner as in Examples 11(a) and (1a) using 3,5-difluorobenzylamine,
so as to obtain the title compound in the form of a pale yellow powder.

TH NMR (400 MHz, DMSO-dg): § (ppm) = 9.86 (2H, brs), 7.74 (1H, d, J = 2.4 Hz), 7.27-7.21 (1H, m), 7.18 (1H, d, J =
2.4 Hz), 7.11-7.07 (2H, m), 5.20 (2H, s), 4.23 (2H, q,J = 7.1 Hz), 1.29 (3H, t, J = 7.1 Hz).
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(b) 4-{3-[(5-Hydroxypyridin-2-yl)-1,2,4-oxadiazol-5-yl]propanoyl}amino-1-(3,5-difluorobenzyl)pyrrole-3-carboxylic acid

[0512] Reactions were carried out in the same manner as in Examples 1(c) and 3(d) using the compound obtained in
Example 15(a) and the compound obtained in Example 3(b), so as to obtain the title compound in the form of a colorless
powder.

TH NMR (400 MHz, DMSO-dg): § (ppm) = 12.4 (1H, brs), 10.6 (1H, s), 9.45 (1H, s), 8.27 (1H, d, J = 2.8 Hz), 7.90 (1H,
d,J=8.6Hz),748 (1H,d,J=2.3 Hz), 7.36 (1H,d, J =2.3 Hz), 7.31 (1H, dd, J = 8.7, 2.8 Hz), 7.20-7.15 (1H, m), 7.01
(2H,d, J=6.7 Hz), 5.11 (2H, s), 3.23 (2H, t, J = 6.9 Hz), 2.99 (2H, t, J = 6.9 Hz).

MS m/z: 470 (M + H)*,

(Example 16)
4-{3-[(4-Hydroxyphenyl)-1,2,4-oxadiazol-5-yl]propanoyl}amino-1-(3,5-difluorobenzyl)pyrrole-3-carboxylic acid

[0513]

[0514] Reactions were carried out in the same manner as in Examples 1(c) and 1(d) using the compound obtained in
Example 15(a) and the compound obtained in Example 12(b), so as to obtain the title compound in the form of a colorless
powder.

TH NMR (400 MHz, DMSO-dg): & (ppm) = 12.4 (1H, s), 10.1 (1H, s), 9.45 (1H, s), 7.81 (2H, d, J = 8.6 Hz), 7.48 (1H, d,
J=24Hz),736(1H,d,J =24 Hz),7.21-7.16 (1H, m), 7.02 (2H, d, J = 6.2 Hz), 6.90 (2H, d, J = 8.6 Hz), 5.12 (2H, s),
3.21(2H,t,J=7.0Hz), 2.97 (2H, t, J = 7.0 Hz).

MS m/z: 469 (M + H)*.

(Example 17)
5-{3-[(5-Hydroxypyridin-2-yl)-1,2,4-oxadiazol-5-yl]propanoyl}amino-2-butylpyrazol-4-carboxylic acid

[0515]

(a) 5-Amino-2-butylpyrazol-3-carboxylic acid ethyl ester

[0516] Sodium hydride (920 mg, 21 mmol) was added to a solution of 5-aminopyrazol-3-carboxylic acid ethyl ester
(3.10 g, 20 mmol) in acetonitrile (100 mL) under a nitrogen atmosphere, and the obtained mixture was then stirred at
room temperature for 30 minutes. The reaction solution was cooled on ice, and butyl iodide (2.3 mL, 20 mmol) was then
added thereto. The obtained mixture was stirred at room temperature for 1 hour, and then at 60°C for 1 hour. The reaction
solution was left at room temperature overnight. Thereafter, the solvent was distilled away, and water was then added
to the residue, followed by extraction with ethyl acetate. The organic layer was washed with water and a saturated saline,
and it was dried over sodium sulfate and was then concentrated. The residue was purified by silica gel column chroma-
tography (hexane/ethyl acetate), so as to obtain the title compound (1.60 g, yield: 38%) in the form of a pale yellow oily
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substance.
H NMR (400 MHz, CDCl3): 8 (ppm) = 7.58 (1H, s), 4.66 (2H, brs), 4.27 (2H, q, J = 7.1 Hz), 3.90 (2H, t, J = 7.1 Hz),
1.84-1.76 (2H, m), 1.37-1.24 (5H, m), 0.94 (3H, t, J = 7.4 Hz).

(b) 5-{3-[(5-Hydroxypyridin-2-yl)-1,2,4-oxadiazol-5-yl]propanoyl}amino-2-butylpyrazol-4-carboxylic acid

[0517] Reactions were carried out in the same manner as in Examples 1(c) and 3(d) using the compound obtained in
Example 17(a) and the compound obtained in Example 3(b), so as to obtain the title compound in the form of a colorless
powder.

TH NMR (400 MHz, DMSO-dg): & (ppm) = 10.6 (1H, s), 8.28 (1H, d, J = 2.8 Hz), 8.19 (1H, s), 7.92 (1H, d, J = 8.6 Hz),
7.32(1H,dd, J =8.4 and 3.0 Hz), 4.04 (2H,t,J = 7.0 Hz), 3.45-3.34 (2H, m), 3.22 (2H, t, J =6.9 Hz), 1.74-1.71 (2H, m),
1.24-1.17 (2H, m), 0.87 (3H, t, J = 7.4 Hz).

(Example 18)

4-{3-[2-(4-Hydroxyphenyl)thiazol-5-yl]propanoyl}amino-1-(3-methoxypropyl)pyrrole-3-carboxylic acid

[0518]

(a) 4-Amino-1-(3-methoxypropyl)pyrrole-3-carboxylic acid ethyl ester hydrochloride

[0519] Reactions were carried out in the same manner as in Examples 11(a) and 11 (b) using 3-methoxypropylamine,
so as to obtain the title compound.

TH NMR (500 MHz, DMSO-dg): 8 (ppm) = 9.95 (2H, brs), 7.51 (1H, s), 7.07 (1H, s), 421 (2H, q, J = 7.1 Hz), 3.99 (2H, t,
J=7.1Hz),3.24 (2H,t, J =6.3 Hz), 3.22 (3H, s), 1.95-1.90 (2H, m), 1.28 (3H, t, J =7.1 H).

(b) 4-{3-[2-(4-Hydroxyphenyl)thiazol-5-yl]propanoyl}amino-1-(3-methoxypropyl)pyrrole-3-carboxylic acid

[0520] Reactions were carried out in the same manner as in Examples 1(c) and 1(d) using the compound obtained in
Example 18(a) and the compound obtained in Example 6(a), so as to obtain the title compound in the form of a colorless
powder.

TH NMR (500 MHz, DMSO-dg): § (ppm) = 9.35 (1H, s), 7.68 (2H, d, J = 8.7 Hz), 7.55 (1H, s), 7.30 (1H, d, J = 2.4 Hz),
7.25(1H,d,J=2.4Hz),6.84 (2H,d,J =8.7 Hz), 3.92 (2H, t, J = 6.8 Hz), 3.23 (2H, t, J = 6.1 Hz), 3.22 (3H, s), 3.12 (2H,
t,J=7.1Hz),2.75(2H, t,J = 7.1 Hz), 1.93-1.88 (2H, m)

MS m/z: 430 (M + H)*.

(Example 19)
4-{3-[2-(4-Hydroxy-2-methylphenyl)thiazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0521]

[0522] Using 3-(2-bromothiazol-5-yl)propionic acid ethyl ester synthesized by a method similar to the method described
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in J. Med. Chem., 2007, 50, p. 6303 and the compound obtained in Example 12(b), a reaction was carried out in the
same manner as in Example 1(c)-1 to obtain an amide compound. Using the obtained amide compound and 2-methyl-
4-methoxyphenylboronic acid, a reaction was carried out in the same manner as in Example 7(b). Using the obtained
compound, reactions were carried out in the same manner as in Examples 1(c)-2 and 1(d), so as to obtain the title
compound in the form of a powder.

TH NMR (400 MHz, DMSO=dg): § (ppm) = 12.2 (1H, brs), 9.79 (1H, s), 9.36 (1H, s), 7.61 (1H, s), 7.50 (1H, d, J = 8.6
Hz), 7.34 (1H,d, J = 2.4 Hz), 7.30 (1H,d, J = 2.4 Hz), 6.71 (1H,d, J = 2.7 Hz), 6.68 (1H, dd, J = 8.6, 2.7 Hz), 3.92 (2H,
q,J=7.2Hz),3.15(2H,t, J=7.2Hz),2.76 (2H,t, J =7.3 Hz), 2.44 (3H, s), 1.31 (3H, t, J = 7.2 Hz).

MS m/z: 398 (M - H).

(Example 20)
4-{3-[4-Chloro-2-(4-hydroxy-2,5-difluorophenyl)thiazol-5-ylJpropanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0523]

[0524] Using the compound obtained in Example 7(a) and the compound obtained in Example 12(b), a reaction was
carried out in the same manner as in Example 1(c)-1 to obtain an amide compound. Using the obtained amide compound
and 2,5-difluoro-4-methoxyphenylboronic acid, a reaction was carried out in the same manner as in Example 7(b). Using
the obtained compound, reactions were carried out in the same manner as in Examples 1(c)-2 and 1(d), so as to obtain
the title compound in the form of a colorless powder.

TH NMR (400 MHz, DMSO-dg): § (ppm) = 12.2 (1H, brs), 11.0 (1H, s), 9.37 (1H, s), 7.33 (1H, d, J = 2.4 Hz), 7.30 (1H,
d,J=2.4Hz), 664 (2H,d,J=10.6 Hz),3.92(2H, q,J=7.2 Hz), 3.12 (2H,t,J =7.0 Hz), 2.78 (2H, t, J = 7.0 Hz), 1.30
(3H, t,J =7.2 Hz).

MS m/z: 456 (M + H)*.

(Example 21)
4-{3-[4-Chloro-2-(2,4-dihydroxyphenyl)thiazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0525]

(a) 2,4-Bis(methoxymethoxy)phenylboronic acid

[0526] Sodium hydride (10.64 g, 279 mmol) was added to DMF (200 mL), and to the reaction mixture above a sus-
pension of 4-bromoresorcinol (24.74 g, 127 mmol) in DMF (50 mL) was then added dropwise under ice cooling. The
obtained mixture was stirred for 1 hour, and chloromethyl methyl ether (22.2 mL, 292 mmol) was then added to the
reaction solution. The obtained mixture was stirred at room temperature for 13 hours. Thereafter, water was added to
the reaction solution, and it was then extracted with ethyl acetate. The organic layer was washed with water and a
saturated saline, and it was then dried over anhydrous sodium sulfate. Thereafter, the solvent was distilled away. The
obtained residue was purified by column chromatography (hexane/ethyl acetate) to obtain a colorless oily substance
(33.5 g, yield: 95%). The obtained compound (33.5 g, 121 mmol) was dissolved in 1,4-dioxane (450 mL), and bis(pina-
colato)diboron (61.4 g, 242 mmol), potassium acetate (35.6 g, 367 mmol) and PdCl,(dppf)-CH,Cl, (14.8 g, 18.13 mmol)
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were then added to the solution. The obtained mixture was stirred at 95°C for 4 days. Thereafter, the reaction solution
was concentrated, and water was then added thereto, followed by extraction with ethyl acetate. The organic layer was
washed with a saturated saline, and it was then dried over anhydrous sodium sulfate. Thereafter, the solvent was distilled
away. The obtained residue was purified by column chromatography (hexane/ethyl acetate), so as to obtain the title
compound (26.3 g, yield: 67%) in the form of a yellow oily substance.

TH NMR (400 MHz, CDCl,): § (ppm) = 7.65 (1H, d, J = 7.8 Hz), 6.72 (1H, dd, J = 7.8,2.3 Hz), 6.70 (1H, d, J = 2.3 Hz),
5.19 (2H, s), 5.18 (2H, s), 3.52 (3H, s), 3.47 (3H, s), 1.33 (12H, s).

(b) 4-{3-[4-Chloro-2-(2,4-bis(methoxymethoxy)phenyl)thiazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0527] Using the compound obtained in Example 7(a) and the compound obtained in Example 12(a), a reaction was
carried outin the same manner as in Example 1(c)-1 to obtain an amide compound. Using the obtained amide compound
and the compound obtained in Example 21(a), a reaction was carried out in the same manner as in Example 7(b), so
as to obtain the title compound in the form of powder.

TH NMR (400 MHz, CDCly): § (ppm) = 9.34 (1H, brs), 8.25 (1H, d, J = 8.6 Hz), 7.44 (1H, d, J = 2.4 Hz), 7.09 (1H, d, J
=2.4Hz),6.89(1H,d,J=2.4Hz),6.79 (1H, dd, J =8.6,2.4 Hz), 5.34 (2H, s), 5.21 (2H, s), 4.27 (2H, q, J = 7.0 Hz), 3.90
(2H,q,J=7.5Hz),3.50(6H,s),3.24(2H,t,J=7.6Hz),2.75(2H,t,J=7.6 Hz),1.44 (3H,t,J=7.4Hz),1.34 (3H,t, J=7.1Hz).

(c) 4- {3-[4-Chloro-2-(2,4-dihydroxyphenyl)thiazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0528] Using the compound obtained in Example 22(b), a reaction was carried out in the same manner as in Example
1(c)-1. The obtained carboxylic acid compound (1.06 g, 2.03 mmol) was dissolved in methanol (15 mL), and a 4 N
hydrochloric acid-dioxane solution (4.5 mL) was then added to the solution. The obtained mixture was stirred at room
temperature for 2 hours, and the reaction solution was then concentrated. The residue was purified by silica gel column
chromatography (dichloromethane/methanol), so as to obtain the title compound (490 mg, yield: 55%) in the form of a
white solid.

TH NMR (400 MHz, DMSO-dg): § (ppm) = 12.2 (1H, brs), 10.9 (1H, brs), 9.93 (1H, s), 9.37 (1H, s), 7.85 (1H, d, J = 8.6
Hz), 7.33 (1H,d, J = 2.3 Hz), 7.30 (1H,d, J = 2.3 Hz), 6.43 (1H, d, J = 2.4 Hz), 6.37 (1H, dd, J = 8.6, 2.4 Hz), 3.92 (2H,
q,J =7.0Hz),3.06 (2H,t,J=7.2Hz),2.73 (2H,t,J =7.2Hz), 1.31 (3H, t, J = 7.2 Hz).

MS m/z: 436 (M + H)*.

(Example 22)
4- {3-[2-(4-Hydroxyphenyl)thiazol-5-yl]-2-fluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0529]
Coi- s F =N .
b b ) '

(a) 4-Amino-1-ethylpyrrole-3-carboxylic acid allyl ester hydrochloride.

[0530] Using the compound obtained in Example 12(a) and allyl 2-(ethoxymethylene)-2-cyanoacetate synthesized
from allyl cyanoacetate and triethyl orthoformate according to a method similar to the method described in J. Chem.
Soc. section C, 1971, 1501, a reaction was carried out in the same manner as in Example 12(b), so as to obtain the title
compound in the form of a pale yellow powder.

TH NMR (400 MHz, MeOH-d4): § (ppm) =7.51 (1H,d, J =2.4 Hz), 7.02 (1H, d, J = 2.4 Hz), 6.09-6.01 (1H, m), 5.41-5.36
(1H, m), 5.28-5,25 (1H, m), 4.78-4.76 (2H, m), 4.03 (2H, q, J =7.2 Hz), 1.43 (3H, t, J = 7.4 Hz).

(b) 5-Hydroxymethyl-2-(4-methoxyphenyl)thiazole
(b)-1

[0531] Palladium acetate (0.82 g, 3.66 mmol), triphenylphosphine (4.80 g, 18.29 mmol), and a 2 M-sodium carbonate
aqueous solution (183.0 mL, 366.0 mmol) were added to a solution of 2-bromothiazole (20.00 g, 121.94 mmol) and 4-
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methoxyphenylboric acid (2.5.94 g, 170.71 mmol) in DMF (400 mL). The obtained mixture was stirred at 100°C for 3
hours. Thereafter, water was added to the reaction solution, and it was then extracted with a mixture of ethyl acetate
and toluene (1 : 1). The extract was washed with water and a saturated saline, and it was then dried over anhydrous
sodium sulfate, followed by concentration. The residue was purified by silica gel column chromatography (hexane/ethyl
acetate) to obtain a thiazole compound (20.40 g, yield: 88%) in the form of a yellow oily substance.

[0532] Thereafter, n-butyl lithium (2.64 M hexane solution, 52.5 mL, 138.67 mmol) was added dropwise to a solution
of the obtained thiazole compound (20.40 g, 106.67 mmol) in THF (500 mL) at -78°C. After stirring for 2 hours, DMF
(16.4 mL, 213.33 mmol) was added dropwise to the reaction solution, and the reaction temperature was then raised to
0°C. The solution was stirred for 2 hours. Thereafter, acetic acid (7.9 mL, 138.67 mmol) was added dropwise to the
reaction solution, and the solvent was then distilled away. The residue was dissolved in ethyl acetate, and water was
then added to the solution and the two layers were separated. The water layer was extracted with ethyl acetate. The
combined organic layer was washed with water and a saturated saline, and it was then dried over anhydrous sodium
sulfate, followed by concentration. The residue was recrystallized from diisopropyl ether to obtain an aldehyde compound
(18.31 g, yield: 78%) in the form of a yellow powder.

(b)-2

[0533] The aldehyde compound (18.31 g, 83.51 mmol) obtained in Example 22(b)-1 was dissolved in a mixture of
THF (150 mL) and methanol (100 mL), and sodium borohydride (3.16 g, 83.51 mmol) was then added to the solution at
0°C. The obtained mixture was stirred for 15 minutes. Thereafter, a 10% citric acid aqueous solution was added to the
reaction solution, and the solvent was then distilled away, followed by extraction twice with ethyl acetate. The combined
organic layer was washed with water and a saturated saline, and it was then dried over anhydrous sodium sulfate,
followed by concentration, so as to obtain the title compound (18.2 g, yield: 99%) in the form of a white solid.

TH NMR (400 MHz, CDCl3): & (ppm) =7.87 (2H, d, J =9.0 Hz), 7.65 (1H, s), 6.96 (2H, d, 9.0 Hz), 4.88 (2H, s), 3.86 (3H, s).

(c) 5-Bromomethyl-2-(4-methoxyphenyl) thiazole

[0534] Carbon tetrabromide (21.8,6 g, 83.35 mmol) and triphenylphosphine (27.64 g, 83.53 mmol) were added to a
solution of the compound (18.20 g, 82.25 mmol) obtained in Example 22(b) in dichloromethane (500 mL) at room
temperature. The obtained mixture was stirred for 15 minutes. Thereafter, the solvent was distilled away, and the residue
was then purified by silica gel column chromatograph (hexane/ethyl acetate), so as to obtain the title compound (21.53
g, yield: 100%) in the form of a pale yellow solid.

TH NMR (400 MHz, CDCl,): 8 (ppm) =7.86 (2H,d, J=9.0Hz),7.73 (1H, s),6.95(2H,d, J =9.0Hz),4.75 (2H, s),3.86 (3H, s).

(d) 3-[2-(4-Methoxyphenyl)thiazol-5-yl]-2-fluoropropionic acid

[0535] Potassium t-butoxide was added to a solution of fluoromalonic acid diethyl ester (14.18 g, 79.57 mmol) in THF
(250 mL) at room temperature, and the obtained mixture was then stirred for 10 minutes. The reaction solution was
cooled to 0°C. A solution of the compound (21.53 g, 75.78 mmol) obtained in Example 22(c) in THF (50 mL) was added
thereto, and the reaction temperature was then raised to room temperature. The reaction mixture was stirred at room
temperature for 2 hours, and acetic acid (0.87 mL, 15.16 mmol) was then added to the reaction solution. Thereafter, the
solvent was distilled away, and water was then added to the residue, followed by extraction twice with ethyl acetate.
The combined organic layer was washed with a saturated saline, and it was then dried over anhydrous sodium sulfate,
followed by concentration. The residue was purified by silica gel column chromatography (hexane/ethyl acetate) to obtain
a diester compound (21.50 g, yield: 74%) in the form of a yellow oily substance.

[0536] 1 M-Sodium hydroxide aqueous solution (140 mL, 140 mmol) was added to a solution of the obtained diester
compound (21.50 g, 56.37 mmol) in ethanol (400 mL), and the obtained mixture was then stirred at room temperature
for 1 hour. Thereafter, 5 M-hydrochloric acid was added to the reaction solution to make it acidic, and the solvent was
then distilled away until the volume of the reaction solution became half of the original volume. The generated precipitate
was collected by filtration. The filtrate was extracted with ethyl acetate twice. The combined organic layer was washed
with a saturated saline, and it was then dried over anhydrous sodium sulfate, followed by concentration. The residue
was combined with the precipitate collected by filtration, and the obtained product was then dissolved in a mixture of
1,4-dioxane (250 mL) and xylene (250 mL). The obtained mixture was stirred at 130°C for 20 hours. Thereafter, the
solvent was distilled away, and the residue was then washed with acetonitrile, so as to obtain the title compound (14.18
g, yield: 89%) in the form of a colorless powder.

1H NMR (400 MHz, CD30D): § (ppm) = 7.82 (2H, d, J = 9.0 Hz), 7.59 (1H, s), 7.01 (2H, d, J = 9.0 Hz), 5.23 (1H, ddd,
3.9, 6.3 and 48.1 Hz), 3.85 (3H, s), 3.60-3.40 (2H, m).
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(e) 4- {3-[2-(4-Methoxyphenyl)thiazol-5-yl]-2-fluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0537] HATU (23.00 g, 60.49 mmol) and triethylamine (21.1 mL, 151.23 mmol) were added at 0°C to a solution of the
compound (14.18 g, 50.41 mmol) obtained in Example 22(d) and the compound (11.62 g, 50.41 mmol) obtained in
Example 22(a) in DMF (300 mL). The temperature of the obtained mixture was raised to room temperature, and the
mixture was then stirred for 1 hour. Thereafter, water was added to the reaction solution, followed by extraction twice
with ethyl acetate. The combined organic layer was washed with a saturated saline, and it was then dried over anhydrous
sodium sulfate, followed by concentration. The residue was purified by silica gel column chromatography (hexane/ethyl
acetate) to obtain an amide compound (19.91 g, yield: 86%) in the form of a yellow syrupy substance.

[0538] Morpholine (7.9 mL, 90.97 mmol) and tetrakistriphenylphosphine palladium (2.50 g, 2.17 mmol) were added
to a solution of the obtained amide compound (19.82 g, 43.32 mmol) in acetonitrile (250 mL) at room temperature, and
the obtained mixture was then stirred for 6.5 hours. Thereafter, 5 M-hydrochloric, acid was added to the reaction solution
to make it acidic, and the generated precipitate was then collected by filtration. The precipitate was washed with dichlo-
romethane, so as to obtain the title compound (17.43 g, yield: 96%) in the form of a pale yellow powder.

TH NMR (400 MHz, DMSO-dg): & (ppm) = 10.0 (1H, brs), 7.81 (2H, d, J =9.0 Hz), 7.65 (1H, s) 7.38 (1H, d, J = 2.4 Hz),
7.34 (1H,d, J = 2.4 Hz), 7.03 (2H, d, J = 9.0 Hz), 5.49 (1H, ddd, J = 3.9, 6.7 and 48.5 Hz), 3.94 (2H, q, 7.0 Hz), 3.81
(3H, s), 3.63-3.42 (2H, m), 1.32 (3H, t, = 7.0 Hz).

(f) 4-{3-[2-(4-hydroxyphenyl)thiazol-5 -yl]-2-fluoropropanoyl}amine-1-ethylpyrrole-3-carboxylic acid

[0539] The compound obtained in Example 22(d) was treated in the same manner as in Example 1(d), so as to obtain
the title compound in the form of a pale yellow powder.

TH NMR (400 MHz, DMSO-dg): 6 (ppm) = 10.0 (1H, brs), 7.70 (2H, d, J =8.6 Hz), 7.60 {1H, s) 7.37 (1H, d, J = 2.7 Hz),
7.33(1H,d,J=2.7Hz),6.84 (2H,d, J =8.6 Hz), 5.48 (1H, ddd, J =3.1,6.3 and 47.3 Hz), 3.94 (2H, q, 7.0 Hz), 3.61-3.40
(2H, m), 1.31 (3H, t,J =7.0 Hz)

MS m/z: 403 (M + H)*,

(Example 23)
(-)-4-{3-[2-(4-Hydroxyphenyl)thiazol-5-yl]-2-fluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid and
(+)-4-{3-[2-(4-hydroxyphenyl)thiazol-5-yl]-2-flucropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0540] The (*)-4-{3-[2-(4-hydroxyphenyl)thiazol-5-yl]-2-fluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid ob-
tained in Example 22 was subjected to high performance liquid chromatography (HPLC), so as to obtain the title com-
pound.

[0541] HPLC conditions for fractionation and analysis were as described below.

Conditions (1) (for fractionation)
[0542]

Column: CHIRALPAK IC, 2.5 cm¢ X 25 cm

Mobile phase: hexane/ethanol/trifluoroacetic acid (70/30/0.1) (V/IVIV)

Flow rate: 15 mL/min

Detector: UV (254 nm)

Column temperature: 25°C

Sample concentration: 100 mg of racemic form / 10 mL of a mixture of (hexane : ethanol (1 : 1) (V/V))
Amount of sample poured: 1 mL

Conditions (2) (for analysis)
[0543]
Column: CHIRALPAK IC, 0.46 cm¢ X 25 cm
Mobile phase: hexane/ethanol/trifluoroacetic acid (70/30/0.1) (VNN)

Flow rate: 1.0 mL/min
Detector: UV (254 nm)
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Column temperature: 25°C
(a) (-)-4-{3-[2-(4-Hydroxyphenyl)thiazol-5-yl]-2-fluoropropanoyl}amino-1 ethylpyrrole-3-carboxylic acid
[0544]

Property: pale yellow solid

Retention time under conditions (2): 6.1 min

[(x]Dzo: -135.6° (¢ = 1.00, ethanol)

TH NMR: It is identical to the (+)-4-[3-{2-(4-hydroxyphenyl)thiazol-5-yI}-2-fluoropropanoyllamino-1-ethylpyrrole-3-
carboxylic acid in Example 22.

(b) (+)-4-{3-[2-(4-Hydroxyphenyl)thiazol-5-yl]-2-fluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid
[0545]
Property: pale yellow solid
Retention time under conditions (2): 7.2 min
[(x]D20: +140,6° (c = 1.00, ethanol)
TH NMR: It is identical to the (*)-4-[3-{2-(4-hydroxyphenyl)thiazol-5-y}-2-fluoropropanoyllamino-1-ethylpyrrole-3-
carboxylic acid in Example 22.
(Example 24)
4-{3-(4-Phenyl-5-methylimidazol-1-yl)propanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0546]

(a) 4-[3-(4-Phenyl-5-methylimidazol-1-yl)propanoyllamino-1-ethylpyrrole-3-carboxylic acid ethyl ester

[0547] Ethyl acrylate (242 pL, 2.24 mmol) and polystyrene-1,5,7-triazabicyclo[4,4,0]dec-5-ene (72 mg, 0.12 mmol)
were added to a solution of 4-bromo-5-methylimidazole (300 mg, 1.86 mmol) in acetonitrile (3 mL). The obtained mixture
was stirred at room temperature for 16 hours, and then at 60°C for 8 hours. The reaction solution was filtered and was
then concentrated so as to obtain an adduct as an isometric mixture (6 : 1).

[0548] Tetrakistriphenylphosphine palladium (56.0 mg, 0.05 mmol) and a 2 M-sodium carbonate aqueous solution
(1.5 mL, 3.0 mmol) were added to a solution of the obtained adduct (253.2 mg, 0.97 mmol) and phenylboric acid (141.9
mg, 1.16 mmol) in 1,4-dioxane (4 mL), and then a reaction was carried out using a microwave reactor (140°C, 30
minutes). Thereafter, 5 M hydrochloric acid was added to the reaction solution to make it acidic, and it was then con-
centrated.

[0549] HATU (479.5 mg, 1.26 mmol) and triethylamine (540 pL, 3.88 mmol) were added at 0°C to a solution of the
obtained residue and the compound (212.1 mg, 0.97 mmol) obtained in Example 12(b) in DMF (6 mL). The temperature
of the obtained mixture was raised to room temperature, and the mixture was then stirred for 1 hour. Thereafter, water
was added to the reaction solution, and it was then extracted with ethyl acetate twice. The combined organic layer was
washed with a saturated saline, and it was then dried over anhydrous sodium sulfate, followed by concentration. The
obtained residue was purified by silica gel column chromatography (NH, hexane/ethyl acetate), so as to obtain the title
compound (140.0 mg, yield in three steps: 37%) in the form of a yellow syrupy substance.

TH NMR (400 MHz, CDCly): § (ppm) = 9.35 (1H, brs), 7.63 (2H, dd, J = 1,2 and 8.2 Hz), 7.56 (1H, s), 7.39 (2H, dd, J =
7.4 and 8.2 Hz), 7.38 (1H,d, J = 2.4 Hz), 7.24 (1H, tt, J=1.2and 7.4 Hz), 7.08 (1H,d, J =24 Hz), 4.33 (2H,t,J =7.0
Hz)4.25(2H, q,J=7.4 Hz),3.90 (2H, q,J =7.4 Hz),2.82 (2H,t,J =7.0 Hz), 2.43 (3H, s), 1.44 (3H, t, J = 7.4 Hz), 1.32
(3H,t,J =7.4 Hz).
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(b) 4-[3-(4-Phenyl-5-methylimidazol-1-yl)propanoyllamino-1-ethylpyrrole-3-carboxylic acid

[0550] 1 M-Lithium hydroxide aqueous solution (1.14 mL, 1.14 mmol) was added to a solution of the compound (140.0
mg, 0.38 mmol) obtained in Example 24(a) in ethanol (2.0 mL), and the obtained mixture was then stirred at 70°C for 3
hours. Thereafter, the reaction solution was neutralized with 5 M-hydrochloric acid, and the solvent was then distilled
away. The residue was purified by reverse-phase liquid chromatography (acetonitrile/water), so as to obtain the title
compound (68.2 mg, yield: 45%) in the form of a colorless powder.

TH NMR (400 MHz, DMSO-dg): 8 (ppm) = 9.35 (1H, brs), 7.61 (1H, s), 7.58 (2H, dd, J = 1,2 and 8.6 Hz), 7.36 (1H, dd,
J=74and 8.6 Hz),7.33 (1H,d,J=2.4Hz),7.29 (1H,d,J=2.4 Hz), 7.20 (1H, tt, J=1.2and 7.4 Hz), 4.22 (2H, t, J =
6.7 Hz), 3.91 (2H, q, J = 7.0 Hz), 2.90 (2H, t, J = 6.7 Hz), 2.39 (3H, s), 1.30 (3H, t, J = 7.0 Hz).

MS m/z: 367 (M + H)*.

(Example 25)
4-{3-[3-(4-Hydroxyphenyl)-4-ethylisoxazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0551]

(a) 4-Amino-1-ethylpyrrole-3-carboxylic acid benzyl ester hydrochloride

[0552] Using the compound obtained in Example 11(a) and benzyl 2-(ethoxymethylene)-2-cyanoacetate synthesized
from benzyl cyanoacetate and triethyl orthoformate according to a method similar to the method described in J. Chem.
Soc. section C, 1971, 1501, a reaction was carried out in the same manner as in Example 11(b), so as to obtain the title
compound in the form of a pale yellow powder. TH NMR (500 MHz, MeOH-d4): § (ppm) =7.51 (1H, d, J = 2.4 Hz), 7.44
(2H,d,J=6.9Hz),7.38-7.31 (3H, m), 7.02 (1H,d,J=2.4 Hz),5.31 (2H, s),4.02 (2H,t,J =7.4 Hz),1.42 (3H,t,J = 7.4 Hz).

(b) 3-[3-(4-Benzyloxyphenyl)-4-bromoisoxazol-5-yl]propionic acid

[0553] 1,4-Phenylenediisocyanate (19.95 g, 124.56 mmol) and triethylamine (26.0 mL, 186.73 mmol) were added to
a solution of 1-(benzyloxy)-4-ethynylbenzene (12.97 g, 62.28 mmol) and 4-nitrobutanoic acid methyl ester (13.74 g,
93.42 mmol) in toluene (700 mL). The obtained mixture was stirred at 110°C for 6 hours. The reaction solution was
filtered with celite, and the solvent was then distilled away. The residue was washed with diisopropyl ether to obtain an
isoxazole compound (14.50 g, yield: 69%) in the form of a colorless powder.

[0554] N-Bromosuccinimide (15.37 g, 86.33 mmol) was added to a solution of the obtained isoxazole compound (27.73
g,82.22 mmol) in DMF (220 mL) atroom temperature, and the obtained mixture was then stirred for 5.5 hours. Thereafter,
water (70 mL) was added to the reaction solution, and the precipitated crude crystals were collected by filtration, so as
to obtain a bromo compound in the form of a grayish powder.

[0555] The obtained bromo compound was dissolved in a mixture of methanol (400 mL) and THF (100 mL), and a 3
M-sodium hydroxide aqueous solution (55 mL, 165 mmol) was then added to the solution. The obtained mixture was
stirred at 60°C for 1.5 hours. Thereafter, 5 M hydrochloric acid was added to the reaction solution to make it acidic, and
the precipitated crude crystals were collected by filtration, so as to obtain the title compound (32.20 g, yield in two steps:
97%) in the form of a colorless powder.

TH NMR (400 MHz, CDCls): 8 (ppm) = 7.97 (2H, d, J = 8.8 Hz), 7.45-7.33 (5H, m), 7.08 (2H, d, J = 8.8 Hz), 5.13 (2H,
s), 3.03 (2H, t, J = 8.3 Hz), 2.91 (2H, t, = 8.3 Hz).

(c) 4-{3-[3-(4-Benzyloxyphenyl)-4-vinylisoxazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid benzyl ester
[0556] HATU (23.00 g, 60.49 mmol) and triethylamine (21.1 mL, 151.23 mmol) were added at 0°C to a solution of the
compound (19.06 g, 47.37 mmol) obtained in Example 25(b) and the compound (13.30 g, 47.37 mmol) obtained in

Example 25(a) in DMF (250 mL). The temperature of the obtained mixture was raised to room temperature, and the
mixture was then stirred for 2 hours. Thereafter, water and ethyl acetate were added to the reaction solution, and the
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precipitated crude crystals were then collected by filtration followed by being washed with water and acetonitrile, so as
to obtain an amide compound (27.34 g, yield: 92%) in the form of a grayish powder.

[0557] Tetrakistriphenylphosphine palladium (0.99 g, 0.86 mmol) and a 2 M-sodium carbonate aqueous solution (64
mL, 128 mmol) were added to a solution of the obtained amide compound (27.00 g, 42.96 mmol) and vinyl boric acid
pinacol ester (9.92 g, 64.44 mmol) in DMA (270 mL). The obtained mixture was stirred at 130°C for 1 hour. Thereafter,
water was added to the reaction solution, and it was then extracted with ethyl acetate twice. The combined organic layer
was washed with water and a saturated saline, and it was then dried over anhydrous sodium sulfate, followed by
concentration. The residue was purified by silica gel column chromatography (hexane/ethyl acetate), so as to obtain the
title compound (20.43 g, yield: 83%) in the form of a colorless solid.

TH NMR (400 MHz, CDCly): § (ppm) = 9.33 (1H, brs), 7.65 (2H, d, J = 8.8 Hz), 7.45-7.31 (6H, m), 7.12 (1H,d, J = 2.9
Hz), 7.06 (2H, d, J = 8.8 Hz), 6.60 (1H, dd, J = 11.7 and 18.1 Hz), 5.58 (1H, d, J = 18.1 Hz), 5.41 (1H, d, J = 11.7 Hz),
5.27 (2H,s),5.12(2H, s), 3.88 (2H, q, J=7.3Hz),3.19 (2H,t,J=7.8 Hz),2.90 2H, t, J=7.8 Hz), 1.42 (3H, t, J = 7.3 HZz).

(d) 4-{3-[3-(4-Hydroxyphenyl)-4-ethylisoxazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0558] The compound (18.52 g, 32.17 mmol) obtained in Example 25(c) was dissolved in a mixture of ethanol (145
mL) and THF (145 mL), and 20% palladium hydroxide-carbon (1.85 g) was then added to the solution. The obtained
mixture was stirred at room temperature under a hydrogen atmosphere for 5 hours. Thereafter, the reaction solution
was filtered with celite and Empore (registered trademark) and was then concentrated. The obtained crude crystals were
washed with acetonitrile, so as to obtain the title compound (11.51 g, yield: 90%) in the form of a colorless powder.

TH NMR (400 MHz, DMSO-dg): & (ppm) = 12.23 (1H, s), 9.98 (1H, s), 9.39 (1H, s), 7.50 (2H, d, J = 9.0 Hz), 7.30 (1H,
d,J=24Hz),7.29(1H,d,J =24 Hz),6.91 (2H,d, J =9.0 Hz),3.91 (2H, q,J=7.4 Hz), 2.93 (2H, t, J = 7.4 Hz), 2.79
(2H,t,J =7.4Hz),2.56 (2H, q,J =7.4 Hz),1.30 (3H, t, J =7.4 Hz), 1.14 (3H, t, J = 7.4 Hz).

MS m/z: 398 (M + H)*.

(Example 26)
4-[2-Fluoro-3-(5-methyl-1-phenylpyrazol-5-yl)propanoyllamino-1-ethylpyrrole-3-carboxylic acid

[0559]

(a) Ethyl 5-methyl-1-phenylpyrazol-4-carboxylate

[0560] A mixture of ethyl acetoacetate (1.5 g, 11.5 mmol) and dimethylformamide dimethyl acetal (1.68 mL, 12.7 mmol)
was stirred at 120°C for 2 hours. The reaction solution was cooled to room temperature, and a solution of phenyl hydrazine
hydrochloride (1.67 g, 11.5 mmol) in ethanol (30 mL) was then added thereto. The obtained mixture was stirred at 80°C
for 2.5 hours. The reaction solution was cooled to room temperature, and it was then concentrated under reduced
pressure. The residue was purified with a fractionation purification apparatus (Biotage, ethyl acetate : hexane = 1: 19
- 3:7), so as to obtain the title compound (2.32 g, 87%) in the form of a yellow oily product.

TH NMR (400 MHz, CDCly): § (ppm) = 8.06 (1H, s), 7.57-7.42 (5H, m), 4.36 (2H, q, J = 7.3 Hz), 2.60 (3H, s), 1.41 (3H,
t, J =7.3 Hz).

(b) (5-Methyl-1-phenylpyrazol-4-yl)methanol

[0561] The compound (2.32 g, 10 mmol) obtained in Example 26(a) was dissolved in THF (25 mL), and the obtained
mixture was then stirred under ice cooling. Lithium aluminum hydride (0.38 g, 10 mmol) was gradually added to the
reaction solution, and the obtained mixture was then stirred for 1.5 hours, while raising the temperature of the reaction
mixture to room temperature. Thereafter, water was added to the reaction solution, and insoluble materials were then
removed by filtration with celite. The filtrate was extracted with ethyl acetate three times. The organic layer was washed
with a saturated saline, and it was then dried over anhydrous sodium sulfate, followed by concentration under reduced
pressure. The residue was purified with a fractionation purification apparatus (Biotage, ethyl acetate : hexane =1: 1 -
4 : 1), so as to obtain the title compound (1.46 g, 77%) in the form of a colorless solid.

TH NMR (400 MHz, CDCl3): § (ppm) = 7.62 (1H, s), 7.50-7.34 (5H, m), 4.59 (2H, s), 2.33 (3H, s), 1.45 (1H, brs).
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MS m/z: 189 (M + H)*.
(c) 5-Methyl-1-phenylpyrazol-4-carbaldehyde

[0562] The compound (700 mg, 3.7 mmol) obtained in Example 26(b) was dissolved in THF (15 mL), and manganese
dioxide (1102 mg, 11.2 mmol) was then added to the solution. The obtained mixture was stirred at 70°C for 3 hours.
Thereafter, insoluble materials were removed by filtration, and the filtrate was then concentrated under reduced pressure.
The residue was purified with a fractionation purification apparatus (Biotage, ethyl acetate : hexane=1:9-3:7), so
as to obtain the title compound (575 mg, 83%) in the form of a colorless oily product.

TH NMR (400 MHz, CDCl3): § (ppm) = 9.97 (1H, s), 8.04 (1H, s), 7.55-7.40 (5H, m), 2.58 (3H, s).

(d) Ethyl 2-fluoro-3-(5-methyl-1-phenylpyrazol-4-yl)acrylate

[0563] Sodium hydride (32 mg, 0.83 mmol) was suspended in THF (3 mL), and under ice cooling, triethyl 2-fluoro-2-
phosphonoacetate (0.17 mL, 0.83 mmol) was added dropwise to the suspension. Fifteen minutes later, a solution of the
compound (140 mg, 0.75 mmol) obtained in Example 26(c) in THF (3 mL) was added dropwise to the reaction solution,
and the obtained mixture was then stirred for 2 hours, while raising the temperature of the reaction solution to room
temperature. Thereafter, a sodium bicarbonate aqueous solution was added to the reaction solution, followed by extrac-
tion three times with ethyl acetate. The organic layer was washed with a saturated saline, and it was then dried over
anhydrous sodium sulfate, followed by concentration under reduced pressure. The residue was purified with a fraction-
ation purification apparatus (Biotage, ethyl acetate : hexane =1 :9- 3 :7), so as to obtain the title compound (123 mg,
60%, E/Z mixture) in the form of a colorless solid.

MS m/z: 275 (M + H)*.

(e) Ethyl 2-fluoro-3-(5-methyl-1-phenylpyrazol-4-yl)propionate

[0564] The compound (120 mg, 0.44 mmol) obtained in Example 26(d) was dissolved in a mixture of ethanol (5 mL)
and THF (5 mL), and 10% palladium-carbon (24 mg) was then added to the solution. The obtained mixture was stirred
under a hydrogen atmosphere at room temperature for 10 hours. Thereafter, 10% palladium-carbon (24 mg) was added
to the reaction solution, and the obtained mixture was further stirred for 10 hours. Thereafter, the catalyst was removed
by filtration, and the filtrate was then concentrated under reduced pressure. The residue was purified with a fractionation
purification apparatus (Biotage, ethyl acetate : hexane =1 :9 - 3 : 7), so as to obtain the title compound (67 mg, 55%)
in the form of a colorless oily product.

TH NMR (400 MHz, CDCl3): 8 (ppm) = 7.51 (1H, s), 7.48-7.33 (5H, m), 5.04 (1H, ddd, J = 49, 6.7, 4.7 Hz), 4.29-4.20
(2H, m), 3.10 (1H, t, J = 5.9 Hz), 3.04 (1H, t, J = 5.9 Hz), 2.26 (3H, s), 1.28 (3H, t, J = 7.0 Hz).

MS m/z: 277 (M + H)*.

(f) 4-[2-Fluoro-3-(5-methyl-1-phenylpyrazol-5-yl)propanoyllamino-1-ethylpyrrole-3-carboxylic acid

[0565] Using a 5 N-sodium hydroxide aqueous solution, the compound obtained in Example 26(e) was converted to
a carboxylic acid compound. The reaction was carried out in the same manner as in Example 1(c) using the obtained
carboxylic acid compound and the compound obtained in Example 12(b), so as to obtain the title compound in the form
of a colorless powder.

TH NMR (400 MHz, DMSO-dg): § (ppm) = 12.3 (1H, brs), 9.92 (1H, brs), 7.52-7.31 (8H, m), 5.36 (1H, ddd, J = 48, 6.7,
3.9 Hz),3.93 (2H, q, J =7.4 Hz), 3.19-2.93 (2H, m), 2.21 (3H, s), 1.30 (3H, t, J = 7.4 Hz).

MS m/z: 383 (M - H)".

(Example 27)
4-[3-(5-Ethyl-1-phenylpyrazol-5-yl)-2-fluoropropanoyllamino-1-ethylpyrrole-3-carboxylic acid

[0566]
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[0567] Using methylpropanoyl acetate instead of methyl acetoacetate, a reaction was carried out in the same manner
as in Example 26 to obtain the title compound. TH NMR (400 MHz, DMSO-dg): & (ppm) = 12.3 (1H, brs), 9.94 (1H, brs),
7.52-7.31 (8H, m), 5.35 (1H, ddd, J = 48, 7.0, 3.9 Hz), 3.91 (2H, q, J = 7.0 Hz), 3.19-2.93 (2H, m), 2.63 (2H, dq J = 7.4,
3.1 Hz), 1.28 (3H, t, J = 7.4 Hz), 0.89 (3H, t, J = 7.4 Hz). MS m/z: 397 (M - H)".
(Example 28)
4-{3-(4-Phenyl-5-ethylimidazol-1-yl)propanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0568]

(a) 5-Ethyl-4-phenylimidazole

[0569] An aqueous solution (5 mL) of concentrated hydrochloric acid (0.6 mL) and sodium thiocyanate (1.62 g, 20.03
mmol) was added to a solution of 2-aminopropiophenone hydrochloride (2.00 g, 10.02 mmol) in ethanol (20 mL). The
obtained mixture was stirred at 70°C for 1 hour. The solvent was distilled away, and acetic acid (20 mL) was then added
to the residue. The obtained mixture was stirred at 100°C for 3 hours. Thereafter, water was added to the reaction
solution, and the precipitated crude crystals were collected by filtration. Raney Ni was added to a solution of the obtained
crude crystals in ethanol (40 mL), and the obtained mixture was then stirred at 70°C for 2 hours. The reaction solution
was filtered with celite, and the filtrate was then concentrated. The residue was washed with acetonitrile, so as to obtain
the title compound (0.88 g, yield in two steps: 45%).

(b) 4-{3-(4-Phenyl-5-ethylimidazol-1-yl)propanoyl}amino-1-ethylpyrrole-3-carboxylic acid benzyl ester

[0570] The compound (774.2 mg, 3.83 mmol) obtained in Example 28(a) was suspended in acetonitrile (15 mL), and
potassium carbonate (1058.1 mg, 7.66 mmol), ethyl 3-bromopropionate (736 pL, 5.74 mmol) and tetrabutylammonium
iodide (28.3 mg, 0.08 mmol) were then added to the suspension. The obtained mixture was stirred at 70°C for 5.5 hours.
Thereafter, potassium carbonate (525.0 mg, 3.80 mmol) and ethyl 3-bromopropionate (370 u.L, 2.81 mmol) were further
added to the reaction solution, and the obtained mixture was then stirred for 2.5 hours. Thereafter, the reaction solution
was filtered with celite, and the filtrate was then concentrated. The residue was purified by silica gel column chromatog-
raphy (hexane/ethyl acetate) to obtain an ester compound in the form of a yellow syrupy substance.

[0571] A 1 M-sodium hydroxide aqueous solution (5.2 mL, 5.2 mmol) was added to a solution of the obtained ester
compound in ethanol (10 mL), and the obtained mixture was then stirred for 1 hour. The reaction solution was neutralized
with 5 M-hydrochloric acid and was then concentrated.

[0572] HATU (988.6 mg, 2.60 mmol) and triethylamine (557 pL, 4.00 mmol) were added at 0°C to a solution of the
obtained residue and the compound (437.4 mg, 2.00 mmol) obtained in Example 25(a) in DMF (10 mL). The temperature
of the obtained mixture was raised to room temperature, and the mixture was then stirred for 1 hour. Thereafter, water
was added to the reaction solution, and it was then extracted with ethyl acetate twice. The combined organic layer was
washed with a saturated saline, and it was then dried over anhydrous sodium sulfate, followed by concentration. The
obtained residue was purified by silica gel column chromatography (NH, hexane/ethyl acetate), so as to obtain the title
compound (654.4 mg, yield in three steps: 56%) in the form of a yellow syrupy substance.

TH NMR (400 MHz, CDCl3): § (ppm) = 9.28 (1H, br.s), 7.65 (2H, dd, J = 8.2 and 1.2 Hz), 7.54 (1H, s), 7.41-7.32 (9H,
m), 7.25 (1H, m), 7.13 (1H, d, J = 2.4 Hz), 5.25 (2H, s), 4.32 (2H, t, J = 7.0 Hz), 3.89 (2H, q, J=7.4 Hz), 2.84 (2H, q, J
=7.4Hz),2.81(2H,t,J=7.Hz),1.44 3H,t,J =7.4 Hz), 1.26 (3H, t, J =7.4 HZ).

(c) 4-{3-(4-Phenyl-5-ethylimidazol-1-yl)propanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0573] 10% Palladium-carbon (59.0 mg) was added to a solution of the compound (590.0 mg, 1.25 mmol) obtained
in Example 28(b) in ethanol (10 mL), and the obtained mixture was then stirred under a hydrogen atmosphere at room
temperature for 5 hours. Thereafter, methanol was added to the reaction solution, and the mixture was then heated.
The reaction solution was filtered with celite, and the filtrate was then concentrated. The residue was washed with
methanol, so as to obtain the title compound (380.2 mg, yield: 80%) in the form of a colorless powder.

TH NMR (400 MHz, DMSO-dg): § (ppm) = 12.21 (1H, br.s), 9.39 (1H, s), 7.64 (1H, s), 7.59 (2H, dd, J = 1.2 and 7.8 Hz),
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7.37 (2H,t,J=7.8Hz), 7.33 (1H,d, J =24 Hz),7.29 (1H, d, J = 2.4 Hz), 7.21 (1H, tt, 1.2 and 7.8, Hz), 4.21 (2H, t,J =
7.0 Hz), 3.91 (2H, q, J = 7.0 Hz), 2.94 2H, t, J = 7.0 Hz), 2.82 (2H, q, J = 7.4 Hz), 1.30 (3H, t, J = 7.0 Hz), 1.21 (3H, t,
J =7.4Hz).
MS m/z: 381 (M + H)*.
(Example 29)
4-[3-(5-Cyclopropyl-1-phenylpyrazol-5-yl)propanoylamin]-1-ethylpyrrole-3-carboxylic acid

[0574]

(a) 5-Cyclopropyl-1-phenylpyrazol-4-carbaldehyde

[0575] Reactions were carried out in the same manner as in Examples 26(a) to (¢) using methyl 3-cyclopropyl-3-
oxopropionate, so as to obtain the title compound in the form of a colorless solid.

TH NMR (400 MHz, CDCl,): § (ppm) = 10.0 (1H, s), 8.04 (1H, s), 7.55-7.41 (5H, m), 2.03-1.95 (1H, m), 1.03-0.97 (2H,
m), 0.81-0.76 (2H, m).

(b) Ethyl (5-cyclopropyl-1-phenylpyrazol-4-yl)acrylate

[0576] Reactions were carried out in the same manner as in Examples 26(d) and 26(e) using the compound obtained
in Example 29(a) and triethyl phosphonoacetate, so as to obtain the title compound in the form of a colorless oily product.
TH NMR (400 MHz, CDCly): § (ppm) = 7.54-7.49 (2H, m), 7.45-7.39 (3H, m), 7.35-7.30 (1H, m), 4.15 (2H, g, J = 7.0 Hz),
2.86 (2H,t,J=7.4 Hz), 2.62 (2H, t,J =7.4 Hz), 1.82-1.73 (1H, m), 1.25 (3H, t, = 7.0 Hz), 0.86-0.80 (2H, m), 0.45-0.39
(2H, m).

MS m/z: 285 (M + H)*.

(c) 4-[3-(5-Cyclopropyl-1-phenylpyrazol-5-yl)propanoyl]lamino-1-ethylpyrrole-3-carboxylic acid

[0577] A reaction was carried out in the same manner as in Examples 26(f) using the compound obtained in Example
29(b), so as to obtain the title compound in the form of a colorless oily product.

TH NMR (400 MHz, DMSO-dg): § (ppm) = 12.2 (1H, brs), 9.34 (1H, brs), 7.57-7.52 (2H, m), 7.49-7.44 (3H, m), 7.38-7.33
(MH, m), 7.31 (1H,d, J =24 Hz),7.27 (1H,d, J=2.4 Hz),3.90 (2H, q,J =7.4 Hz), 2.79 (2H, t J = 7.8 Hz), 2.65 (2H, t,
J=7.8Hz), 1.99-1.90 (1H, m), 1.29 (3H, t, J = 7.4 Hz), 0.83-0.76 (2H, m), 0.36-0.30 (2H, m).

MS m/z: 391 (M - H)".

(Example 30)

4-[3-(5-Cyclopropyl-1-phenylpyrazol-5-yl)-2-fluoropropanoylamino]-1-ethylpyrrole-3-carboxylic acid

mgnr\ﬁO
N

[0579] Reactions were carried out in the same manner as in Examples 26(d) to (f) using the compound obtained in
Example 29(a), so as to obtain the title compound in the form of a colorless solid.

TH NMR (400 MHz, DMSO-dg): § (ppm) = 12.4 (1H, brs), 9.99 (1H, brs), 7.58-7.51 (2H, m), 7.50-7.44 (3H, m), 7.40-7.32
(3H, m), 5.40 (1H, ddd, J =48, 7.4, 3.1 Hz), 3.93 (2H, q, J = 7.4 Hz), 3.22 (1H, ddd, J = 27, 16, 3.1 Hz), 3.06 (1H, ddd
J=27,16,7.4 Hz), 1.98-1.89 (1H, m), 1.31 (3H, t, J = 7.4 Hz), 0.82-0.75 (2H, m), 0.37-0.26 (2H,m).

MS m/z: 409 (M - H)~.

[0578]
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(Example 31)
4-{3-[3-(4-Hydroxyphenyl)-4-cyclopropylisoxazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0580]
Cozl‘h N-Q ’
@ 7 OH
¢ X

Q

(a) 4-{3-[3-(4-Methoxyphenyl)-4-cyclopropylisoxazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid ethyl ester

[0581] A reaction was carried out in the same manner as in Example 25(b) using 1-methoxy-4-propanoylbenzene.
Using the compound obtained from the above-described reaction, the compound obtained in Example 12(b) and cyclo-
propylboric acid, a reaction was carried out in the same manner as in Example 25(c), so as to obtain the title compound.
TH NMR (400 MHz, CDCl3): § (ppm) = 9.38 (1H, br.s), 7.80 (2H, d, J = 9.0 Hz), 7.43 (1H, d, J = 2.4 Hz), 7.09 (1H, d, J
=24 Hz), 6.98 (2H, d, J =9.0 Hz), 4.28 (2H, q, J =7.0 Hz), 3.89 (2H, q,J = 7.0 Hz), 3.87 (3H, s), 3.17 (2H,dd, J =74
and 8.2 Hz), 2.93 (2H, dd, J = 7.4 and 8.2 Hz), 1.66 (1H, m), 1.43 (3H, t, J = 7.0 Hz), 1.35 (3H, t, J =7.0 Hz), 0.97 (2H,
m), 0.43 (2H, m).

(b) 4-{3-[3-(4-Hydroxyphenyl)-4-cyclopropylisoxazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0582] Reactions were carried out in the same manner as in Examples 1 (¢)-2 and 1(d) using the compound obtained
in Example 31(a), so as to obtain the title compound in the form of a pale yellow powder.

TH NMR (400 MHz, DMSO-dg): & (ppm) = 12.21 (1H, br.s), 9.97 (1H, s), 9.30 (1H, br.s), 7.66 (2H, d, J = 8.8 Hz), 7.30
(1H,d,J =24 Hz), 7.29 (1H, d, J = 2.4 Hz), 6.90 (2H, d, J = 8.8 Hz), 3.91 (2H, q, = 7.3 Hz), 3.00 (2H, t, J = 7.3 Hz),
2.83(2H,t,J =7.3 Hz), 1.74 (1H, m), 1.30 (3H, t, J = 7.3 Hz), 0.94 (2H, m), 0.35 (2H, m).

MS m/z: 410 (M + H)*.

(Example 32)

4-{3-[3-(4-Hydroxyphenyl)-4-ethylisoxazol-5-yl]-2-fluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid

(a) 3-(4-Methoxyphenyl)-5-hydroxymethylisoxazole

[0583]

i Vi

(a)-1

[0584] 20% Sodium ethoxide (28.3 mL, 73.3 mmol) was added to a solution of 4-methoxyacetophenone (10.0 g, 66.6
mmol) and diethyl oxalate (10.0 mL, 73.6 mmol) in ethanol (125 mL), and the obtained mixture was then stirred at 80°C
for 6 hours. Thereafter, diethyl oxalate (4.0 mL, 29.4 mmol) and 20% sodium ethoxide (10.0 mL, 25.9 mmol) were further
added to the reaction solution, and the obtained mixture was then stirred at 80°C for 2 hours. Thereafter, the precipitated
crude crystals were collected by filtration and were then washed with ethanol to obtain a yellowish brown powder.
[0585] The obtained yellowish brown powder was suspended in ethanol, and hydroxylamine hydrochloride (4.63 g,
66.6 mmol) was then added to the suspension. The obtained mixture was stirred at 80°C for 1.5 hours. Thereafter, the
solvent was distilled away, and water was then added to the residue, followed by extraction twice with ethyl acetate.
The combined organic layer was washed with a saturated saline, and it was then dried over anhydrous sodium sulfate,
followed by concentration. The residue was purified by silica gel column chromatography (hexane/ethyl acetate) to obtain
an isoxazole compound (8.4 g, yield in two steps: 51%) in the form of a colorless powder.
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(a)-2

[0586] Lithium aluminum hydride (1.29 g, 33.97 mmol) was added at 0°C to a solution of the isoxazole compound
(8.40 g, 33.97 mmol) obtained in Example 32(a)-1 in THF (170 mL). The temperature of the obtained mixture was raised
to room temperature, and the mixture was then stirred for 2 hours. Thereafter, water (1.3 mL), a 3 M-sodium hydroxide
aqueous solution (1.3 mL) and water (3.6 mL) were successively added to the reaction solution, and the obtained mixture
was then stirred. The reaction mixture was filtered with celite, and the filtrate was then concentrated, so as to obtain the
title compound (6.09 g, yield: 87%) in the form of a colorless solid. TH NMR (400 MHz, CDCl3): 8 (ppm) =7.72 (2H, d,
J=8.8Hz),6.98(2H,d, J =8.8 Hz), 6.46 (1H, s), 4.79 (2H, s), 3.86 (3H, s).

(b) 3-(4-Methoxyphenyl)-5-bromomethylisoxazole

[0587] A reaction was carried out in the same manner as in Example 22(c) using the compound obtained in Example
32(a) to obtain the title compound. ™H NMR (400 MHz, CDClg): § (ppm) = 7.72 (2H, d, J = 9.0 Hz), 6.99 (2H, d, J =9.0
Hz), 6.50 (1H, s), 4.46 (2H,s), 3.87 (3H, s).

(c) 3-[3-(4-Methoxyphenyl)-4-bromoisoxazol-5-yl]-2-fluoropropionic acid

[0588] Potassium t-butoxide (3.62 g, 32.23 mmol) was added to a solution of fluoromalonic acid diethyl ester (5.02 g,
28.20 mmol) in DMF (70 mL) at room temperature, and the obtained mixture was then stirred for 10 minutes. Thereafter,
a solution of the compound obtained in Example 32(b) (7.20 g, 26.85 mmol) in DMF solution (10 mL) was added to the
reaction solution, and the temperature of the obtained mixture was then raised to room temperature. The mixture was
stirred at room temperature for 1 hour. Thereafter, ethyl acetate (80 mL), toluene (80 mL) and water (80 mL) were added
to the reaction solution and the two layers were separated. The obtained organic layer was washed with water and a
saturated saline, and it was then dried over anhydrous sodium sulfate, followed by concentration. The residue was
purified by silica gel column chromatography (hexane/ethyl acetate) to obtain a diester compound (9.48 g, yield: 97%)
in the form of a colorless oily substance.

[0589] N-Bromosuccinimide (5.08 g, 28.54 mmol) was added to a solution of the obtained diester compound (9.48 g,
25.95 mmol) in DMF (80 mL), and the obtained mixture was then stirred at room temperature for 13 hours. Thereafter,
ethyl acetate (80 mL), toluene (80 mL) and water (80 mL) were added to the reaction solution and the two layers were
separated. The obtained organic layer was washed with water and a saturated saline, and itwas then dried over anhydrous
sodium sulfate, followed by concentration. The residue was purified by silica gel column chromatography (hexane/ethyl
acetate) to obtain a bromo compound (11.53 g, yield: 100%) in the form of a colorless oily substance.

[0590] A 1 M-sodium hydroxide aqueous solution (80 mL, 80 mmol) was added to a solution of the obtained bromo
compound (11.53 g, 25.95 mmol) in ethanol (120 mL), and the obtained mixture was then stirred at room temperature
for 1 hour. Thereafter, 5 M-hydrochloric acid was added to the reaction solution to make it acidic, and it was then extracted
with ethyl acetate twice. The combined organic layer was washed with a saturated saline, and it was then dried over
anhydrous sodium sulfate, followed by concentration. The obtained residue was dissolved in 1,4-dioxane (100 mL) and
xylene (100 mL), and the obtained mixture was then stirred at 130°C for 8 hours. Thereafter, the reaction solution was
concentrated, so as to obtain the title compound (8.68 g, yield: 99%) in the form of a colorless powder. TH NMR (400
MHz, CDCly): 8 (ppm) = 7.98 (2H, d, J = 9.0 Hz), 7.01 (2H, d, J = 9.0 Hz), 6.07 (1H, br.s), 5.45 (1H, ddd, J =5.1,7.8
and 48.1 Hz), 3.88 (3H, s), 3.50-3.33 (2H, m).

(d) 4-[3-{3-(4-Hydroxyphenyl)-4-ethylisoxazol-5-yl}-2-fluoropropanoyl]lamino-1-ethylpyrrole-3-carboxylic acid

[0591] HATU (2.65 g, 6.97 mmol) and triethylamine (2.43 mL, 17.44 mmol) were added at 0°C to a solution of the
compound (2.00 g, 5.81 mmol) obtained in Example 32(c) and the compound (1.63 g, 5.81 mmol) obtained in Example
25(a) in DMF (25 mL). The temperature of the obtained mixture was raised to room temperature, and the mixture was
then stirred for 1 hour. Thereafter, water was added to the reaction solution, and it was then extracted with ethyl acetate
twice. The combined organic layer was washed with a saturated saline, and it was then dried over anhydrous sodium
sulfate, followed by concentration. The obtained residue was purified by silica gel column chromatography (NH, hex-
ane/ethyl acetate) to obtain an amide compound (3.18 g, yield: 96%) in the form of a yellow syrupy substance.

[0592] Tributyl(vinyl)tin (1.45 mL, 4.96 mmol) and tetrakistriphenylphosphine palladium (0.14 g, 0.12 mmol) were
added to a solution of the obtained amide compound (2.36 g, 4.14 mmol) in toluene (25 mL). The obtained mixture was
stirred at 110°C for 3 hours. Thereafter, an aqueous solution (10 mL) of potassium fluoride dihydrate (1.87 g, 19.86
mmol) was added to the reaction solution, and the obtained mixture was then stirred at room temperature for 1 hour,
and then the two layers were separated. The organic layer was washed with water, and it was then filtered with celite,
followed by concentration. The residue was purified by silica gel column chromatography (hexane/ethyl acetate) to obtain
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a vinyl isoxazole compound (1.80g, yield: 84%).

[0593] The obtained vinyl isoxazole compound (1.25 g, 2.43 mmol) was dissolved in a mixture of ethanol (20 mL) and
ethyl acetate (20 mL), and 20% palladium hydroxide-carbon (125 mg) was then added to the solution. The obtained
mixture was stirred under a hydrogen atmosphere at room temperature for 3 hours. The reaction solution was filtered
with celite, and the filtrate was then concentrated. The residue was washed with ethyl acetate, so as to obtain the title
compound (1.00 g, yield: 94%) in the form of a colorless powder.

TH NMR (400 MHz, DMSO-dg): § (ppm) = 12.39 (1H, s), 10.06 (1H, d, J = 3.5 Hz), 9.99 (1H, s), 7.64 (2H, d, J = 9.0 Hz),
7.39 (1H,d, J=2.7Hz), 7.36 (1H, d, J = 2.7 Hz),6.92 (2H, d, J = 9.0 Hz), 5.55 (1H, ddd, J = 3.5, 7.8 and 48.1 Hz), 3.95
(2H, q,J =7.4 Hz), 3.43-3.21 (2H, m), 2.57 (2H,q,J=7.4 Hz), 1.32 (3H, t, J = 7.4 Hz), 1.12 (3H, t, J = 7.4 Hz).

MS m/z: 430 (M + H)*.

(Example 33)
4-{3-[4-Chloro-(4-hydroxyphenyl)isoxazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0594]

(a) [3-(4-Methoxyphenyl)isoxazol-5-ylJmethanol

[0595] p-Anisaldehyde (3.0 g, 22 mol) was dissolved in ethanol (30 mL), and sodium bicarbonate (2.2 g, 26 mmol)
was then added to the solution. The obtained mixture was stirred at room temperature, and an aqueous solution (15
mL) of hydroxylamine hydrochloride (1.7 g, 24 mmol) was then added to the reaction solution. The obtained mixture
was stirred at room temperature for 1 hour. Thereafter, the reaction solution was concentrated under reduced pressure,
and a sodium bicarbonate aqueous solution was then added to the residue, followed by extraction three times with ethyl
acetate. The organic layer was washed with a saturated saline, and it was then dried over anhydrous sodium sulfate,
followed by concentration under reduced pressure. The residue was dissolved in dimethylformamide (40 mL), and the
mixture was then stirred under ice cooling. Subsequently, N-chlorosuccinimide (2.9 g, 22 mmol) was added to the reaction
solution The obtained mixture was stirred for 2.5 hours, while raising the temperature of the reaction mixture to room
temperature. Thereafter, water was added to the reaction solution, and it was then extracted with ethyl acetate three
times. The organic layer was washed with a saturated saline, and it was then dried over anhydrous sodium sulfate,
followed by concentration under reduced pressure. The residue was purified with a fractionation purification apparatus
(Biotage, ethyl acetate : hexane = 2: 98 - 2: 3). The obtained chloro compound (2.5g, 13.5 mmol) was dissolved in
dichloromethane (30 mL), and propargyl alcohol (1.2 mL, 20.2 mmol) and triethylamine (2.3 mL, 16.2 mmol) were then
added to the solution. The obtained mixture was stirred at room temperature for 2 hours. The reaction solution was
concentrated under reduced pressure, and the residue was purified with a fractionation purification apparatus (Biotage,
ethyl acetate : hexane =1:3 -3 : 1), so as to obtain the title compound (1.8 g, 65%) in the form of a yellow solid.

TH NMR (400 MHz, CDCly): § (ppm) = 7.71 (2H, d, J = 8.6 Hz), 6.95 (2H, d, J = 8.6 Hz), 6.49 (1H, s), 4.79 (2H, d, J =
5.1 Hz), 3.84 (3H, s), 2.23 (1H, t, J = 5.1 Hz).

MS m/z: 206 (M + H)*.

(b) 5-Bromomethyl-3-(4-methoxyphenyl)isoxazole

[0596] The compound (1.4 g, 6.8 mmol) obtained in Example 33(a) was dissolved in dichloromethane (30 mL), and
triphenylphosphine (2.0 g, 7.5 mmol) and carbon tetrabromide (2.5 g, 7.5 mmol) were added to the solution under ice
cooling. The obtained mixture was stirred for 1 hour. The reaction solution was concentrated under reduced pressure,
and the residue was then purified with a fractionation purification apparatus (Biotage, ethyl acetate : hexane =2 : 98 -
1:3), so as to obtain the title compound (1.66 g, 97%) in the form of a colorless solid.

TH NMR (400 MHz, CDCl5): 8 (ppm)=7.71(2H,d, J=8.6 Hz),6.96 (2H,d, J=8.6 Hz), 6.56 (1H, s),4.48 (2H, s), 3.84 (3H, 5).

(c) Methyl 3-[3-(4-methoxyphenyl)isoxazol-5-yl]propionate

[0597] The compound (0.80 g, 2.98 mmol) obtained in Example 33(b) was dissolved in acetonitrile (12 mL), and triethyl
methanetricarboxylate (0.70 mL), 3.3 mmol) and potassium carbonate (0.49 g, 3.6, mmol) were then added to the
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solution. The obtained mixture was stirred at room temperature overnight. Thereafter, insoluble materials were removed
by filtration, and the filtrate was then concentrated under reduced pressure. The residue was purified with a fractionation
purification apparatus (Biotage, ethyl acetate : hexane =1 :9 -3 : 7) to obtain a triester compound (1.25 g, quantitative)
in the form of a colorless oily product. The obtained triester compound was dissolved in a mixture of ethanol (1.0 mL)
and THF (10 mL), and a 5 N-sodium hydroxide aqueous solution (4.5 mL, 22 mmol) was then added to the solution. The
obtained mixture was stirred at room temperature for 3 days. Thereafter, the reaction solution was concentrated under
reduced pressure, and acetic acid (30 mL) was then added to the residue. The obtained mixture was stirred at 120°C
for 6.5 hours. The reaction solution was cooled to room temperature, and it was then concentrated under reduced
pressure. Thereafter, water was added to the residue, and insoluble materials were then collected by filtration. These
were then dissolved in a mixture of methanol (6 mL) and THF (6 mL), and a 2 N-trimethylsilyldiazomethane solution (3
mL) was then added to the solution. The obtained mixture was stirred at room temperature for 2 days. Thereafter, the
reaction solution was concentrated under reduced pressure, and the residue was then purified with a fractionation
purification apparatus (Biotage, ethyl acetate : hexane = 1:19 - 2 : 3), so as to obtain the title compound (0.71g, 91%)
in the form of a colorless solid.

TH NMR (400 MHz, CDClg): § (ppm) =7.70 (2H, d, J = 9.0 Hz), 6.94 (2H, d, J = 9.0 Hz), 6.27 (1H, s), 3.83 (3H, s), 3.70
(3H, s), 311 (2H, t. J =7.4 Hz), 2.76 (2H, t, J = 7.4 Hz).

MS m/z: 262 (M + H)*.

(d) Methyl 3-[4-chloro-3-(4-methoxyphenyl)isoxazol-5-yl]propinate

[0598] The compound (0.68 g, 2.6 mmol) obtained in Example 33(c) was dissolved in acetic acid (10 mL), and N-
chlorosuccinimide (0.38 g, 2.9 mmol) was then added to the solution. The obtained mixture was stirred at 70°C for 2
hours. The reaction solution was concentrated under reduced pressure, and a 1 N-sodium hydroxide aqueous solution
was then added to the residue, followed by extraction three times with ethyl acetate. The organic layer was successively
washed with a 10% citric acid aqueous solution and a saturated saline, and it was then dried over anhydrous sodium
sulfate, followed by concentration under reduced pressure. The residue was purified with a fractionation purification
apparatus (ethyl acetate : hexane = 1:19-1: 3), so as to obtain the title compound (0.23 g, 29%) in the form of a colorless
solid.

TH NMR (400 MHz, CDClg): § (ppm) = 7.80 (2H, d, J = 8.6 Hz), 6.98 (2H, d, J = 8.6 Hz), 3.85 (3H, s), 3.71 (3H, s), 3.14
(2H,t.J=7.4Hz),2.79 (2H, t, J = 7.4 Hz).

(e) 4-{3-[-4-Chloro-(4-hydroxyphenyl)isoxazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0599] Reactions were carried out in the same manner as in Examples 26(f) and 1(d) using the compound obtained
in Example 33(d), so as to obtain the title compound in the form of a pale yellow solid.

TH NMR (400-MHz, DMSO-dg): § (ppm) = 12.2 (1H, brs), 9.99 (1H, brs), 9.36 (1H, brs), 7.62 (2H, d, J = 8.6 Hz), 7.29
(1H,d,J =2.4 Hz), 7.27 (1H, d, J = 2.4 Hz), 6.90 (2H, d, J = 8.6 Hz), 3.89 (2H, q, J = 7.4 Hz), 3.10 (2H, t, J = 7.4 Hz),
2.84 (2H,t,J =7.4 Hz),1.28 (3H, t, J = 7.4 Hz).

MS m/z: 402 (M - H)".

(Example 34)

4-{3-[5-(4-Hydroxyphenyl)-4-chloroisoxazol-3-yllpropanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0600]

[0601] Areaction was carried out in the same manner as in Example 25(b) using 1-methoxy-4-propanoylbenzene and
N-chlorosuccinimide to obtain a carboxylic acid compound. Using the obtained carboxylic acid compound and the com-
pound obtained in Example 12(b), reactions were carried out in the same manner as in Examples 1(c) and 1(d), so as
to obtain the title compound.

TH NMR (400 MHz, DMSO-dg): § (ppm) = 12.21 (1H, br.s), 10.23 (1H, br.s), 9.41 (1H, s), 7.79 (2H, d, J = 9.0 Hz), 7.30
(MH,d,J=2.7 Hz), 7.29 (1H, d, J = 2.7 Hz), 6.96 (2H, d, J = 9.0 Hz), 3.91 (2H, q, J = 7.4 Hz), 2.97 (2H, t, J = 7.0 Hz),
2.83(2H,t,J=7.0H), 1.30 (3H, t, J = 7.4 Hz).
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MS m/z: 404 (M + H)*,
(Example 35)
4-{3-[4-Ethyl-(4-hydroxyphenyl)isoxazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0602]

(a) Methyl 3-[4-bromo-3-(4-methoxyphenyl)isoxazol-5-yl]propionate

[0603] The compound (0.71 g, 2.7 mmol) obtained in Example 33(c) was dissolved in acetic acid (14 mL), and N-
bromosuccinimide (0.53 g, 3.0 mmol) was then added to the solution. The obtained mixture was stirred at 70°C for 4
hours. Thereafter, the reaction solution was concentrated underreduced pressure, and a 1 N-sodium hydroxide aqueous
solution was then added to the residue, followed by extraction three times with ethyl acetate. The organic layer was
washed with a saturated saline, and it was then dried over anhydrous sodium sulfates, followed by concentration under
reduced pressure. The residue was purified with a fractionation purification apparatus (ethyl acetate : hexane =1 :19 -
3:7), so as to obtain the title compound (0.65g, 70%) in the form of a colorless oily product.

TH NMR (400 MHz, CDClg): & (ppm) = 7.79 (2H, d, J = 9.0 Hz), 6.98 (2H, d, J = 9.0 Hz), 3.85 (3H, s), 3.71 (3H, s), 3.15
(2H,t.J=7.4Hz),2.79 (2H, t, J = 7.4 Hz).

MS m/z: 340 (M + H)*.

(b) Ethyl 4-{3-[4-bromo-3-(4-methoxyphenyl)isoxazol-5-ylJpropanoylamino}-1-ethylpyrrole-3-carboxylate

[0604] The compound (0.65 g, 1.9 mmol) obtained in Example 35(a) was dissolved in a mixture of methanol (6 mL)
and THF (6 mL), and a 5 N-sodium hydroxide aqueous solution (1.1 mL, 5.6 mmol) was then added to the solution. The
obtained mixture was stirred at room temperature for 1 hour. Thereafter, concentrated hydrochloric acid (0.47 mL) was
added to the reaction solution, and the mixture was then concentrated under reduced pressure. The residue was dissolved
in dimethylformamide (12 mL). To this solution, ethyl 4-amino-1-ethylpyrrole-3-carboxylate hydrochloride (0.42 g, 1.9
mmol), HATU (0.79 g, 2.1 mmol), and diisopropylethylamine (0.66 mL, 3.8 mmol) were added, and the obtained mixture
was then stirred at room temperature overnight. Thereafter, a sodium bicarbonate aqueous solution was added to the
reaction solution, and it was then extracted with ethyl acetate three times. The organic layer was washed with a saturated
saline, and it was then dried over anhydrous sodium sulfate, followed by concentration under reduced pressure. The
residue was purified with a fractionation purification apparatus (Biotage, ethyl acetate : hexane =3 :7-3:2), so as to
obtain the title compound (0.93 g, quantitative) in the form of a yellow solid.

TH NMR (400 MHz, CDClg): & (ppm) = 9.35 (1H, brs), 7.85 (2H, d, J = 8.8 Hz), 7.44 (1H, d, J = 2.4 Hz), 7.11 (1H, d, J
=24 Hz), 7.02 (2H, d, J = 8.8 Hz), 4.31 (2H, q, J = 7.3 Hz), 3.92 (2H, q, J = 7.3 Hz), 3.89 (3H, s), 3.28 (2H,t. J =7.8
Hz), 2.89 (2H, t, J=7.8 Hz), 1.47 (3H, t,J = 7.3 Hz), 1.37 (3H, t, J = 7.3 Hz).

MS m/z: 446 (M + H)*.

(c) Ethyl 4-{3-[4-ethyl-3-(4-methoxyphenyl)isoxazol-5-yl]propanoylamino}-1-ethylpyrrole-3-carboxylate

[0605] The compound (150 mg, 0.31 mmol) obtained in Example 35(b) was dissolved in dioxane (3 mL) Thereafter,
vinyl boronic acid pinacol ester (0.10 mL, 0.61 mmol), tetrakistriphenylphosphine palladium (35 mg, 0.03 mmol), and a
2 N sodium carbonate aqueous solution (0.93 mL) were added to the solution, and the obtained mixture was then stirred
at 110°C for 4 hours. Thereafter, vinyl boronic acid pinacol ester (0.11 mL) and tetrakistriphenylphosphine palladium
(35 mg) were added to the reaction solution, and the obtained mixture was further stirred for 3 hours. The reaction
solution was cooled to room temperature, and a Sodium bicarbonate aqueous solution was then added thereto, followed
by extraction three times with ethyl acetate. The organic layer was washed with a saturated saline, and it was then dried
over anhydrous sodium sulfate, followed by concentration under reduced pressure. The residue was purified with a
fractionation purification apparatus (Biotage, ethyl acetate : hexane =1: 9 - 2 : 3) to obtain a vinyl compound (87 mg,
65%). The obtained vinyl compound was dissolved in a mixture of ethanol (5 mL) and THF (5 mL), and 20% palladium
hydroxide (17 mg) was then added to the solution. The obtained mixture was stirred under a hydrogen atmosphere at
room temperature for 2 hours. Thereafter, the catalyst was removed by filtration, and the filtrate was then concentrated
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under reduced pressure. The residue was purified with a fractionation purification apparatus (ethyl acetate : hexane =1 :
4 -1 :1), so as to obtain the title compound (75 mg, 86%) in the form of a colorless oily product.

TH NMR (400 MHz, CDCly): § (ppm) = 9.31 (1H, brs), 7.54 (2H, d, J = 8.6 Hz), 739 (1H, d, J = 2.4 Hz), 7.07 (1H, d, J =
2.4 Hz), 6:96 (2H, d, J =8.6 Hz), 4.26 (2H, q, J = 7.4 Hz), 3.87 (2H, q, J = 7.4 Hz), 3.84 (3H, s), 3.15 (2H, t. J = 7.4 Hz),
2.81(2H,t,J=7.4Hz),2.51 (2H,q,J=7.4 Hz),1.42 (3H,t,J =7.4 Hz), 1.3.3(3H, t,J=7.4 Hz), 1.05 (3H, t, J = 7.4 Hz).
MS m/z: 440 (M + H)*.

(d) 4-{3-[4-Ethyl-(4-hydroxyphenyl)isoxazol-5-yl]propanoylamino}-1-ethylpyrrole-3-carboxylic acid

[0606] The compound (125 mg, 0.28 mmol) obtained in Example 35(c) was dissolved in a mixture of ethanol (5 mL)
and THF (5 mL), and a 1 N-lithium hydroxide aqueous solution (11.14 mL) was then added to the solution. The obtained
mixture was stirred at 85°C for 7 hours. Thereafter, concentrated hydrochloric acid (0.095 mL) was added to the reaction
solution, and the mixture was then concentrated under reduced pressure. The residue was purified with a fractionation
purification apparatus (dichloromethane, and then, dichloromethane : methanol = 85 : 15) to obtain a carboxylic acid
compound (77 mg, 66%) in the form of a colorless solid. The obtained carboxylic acid compound (134 mg, 0.33 mmol)
was suspended in dichloromethane (4 mL), and 1 N-boron tribromide (1.3 mL) was added to the suspension under ice
cooling. While gradually raising the temperature of the obtained mixture to room temperature, the mixture was stirred
overnight. Thereafter, water was added to the reaction solution, and it was then extracted with a mixture of ethyl acetate
and THF three times. The organic layer was washed with a saturated saline, and it was then dried over anhydrous
sodium sulfate, followed by concentration under reduced pressure. The residue was purified with a fractionation purifi-
cation apparatus (Biotage, dichloromethane, and then, dichloromethane: methanol = 80 : 20), so as to obtain the title
compound (80 mg, 53%) in the form of a pale yellow solid.

TH NMR (400 MHz, DMSO-dg): & (ppm) = 9.50 (1H, brs), 7.40 (2H, d, J = 8.6 Hz), 7.27 (1H, d, J = 2.4 Hz), 7.24 (1H, d,
J=24Hz),6.86 (2H,d,J=86Hz),3.88 (2H,q,J =7.4 Hz),3.03 (2H,t,J=7.0Hz),2.74 (2H,t,J = 7.0 Hz), 1.28 (3H,
t,J=7.4Hz), 097 (3H,t, J=7.4 Hz).

(Example 36)
4-{3-(3-(4-Hydroxyphenyl)-4-ethylisoxazol-5-yl]propanoyl}amino-1-methylpyrrole-3-carboxylic acid

[0607]

CO,I-‘h N-Q

iy~ o
/

/N . O

[0608] Using the compound obtained in Example 1(a) and the carboxylic acid compound obtained in Example 25(b),
a reaction was carried out in the same manner as in Example 25(c). The obtained vinyl isoxazole compound (363.5 mg,
0.65 mmol) was dissolved in a mixture of ethanol (7 mL) and dichloromethane (3 mL), and 20% palladium hydroxide-
carbon (36.0 mg) was then added to the solution. The obtained mixture was stirred under a hydrogen atmosphere at
room temperature for 2 hours. The reaction solution was filtered with celite and Empore (registered trademark), and was
then concentrated.

[0609] A 1 M-lithium hydroxide aqueous solution (2 mL, 2.0 mmol) was added to a solution of the obtained crude
crystals in ethanol (5 mL), and the obtained mixture was then stirred at 70°C for 7 hours. The reaction solution was made
acidic by addition of 5 M-hydrochloric acid. The precipitated crude crystals were collected by filtration and were then
washed with acetonitrile, so as to obtain the title compound (235.8 mg, yield in two steps: 83%) in the form of a colorless
powder.

TH NMR (400 MHz, DMSO-dg): § (ppm) = 12.22 (1H, s), 9.96 (1H, s), 9.37 (1H, s), 7.49 (2H, d, J = 8.8 Hz), 7.24 (1H,
d,J=24Hz),7.22(1H,d,J =24 Hz),6.91(2H,d, J=8.8 Hz), 3.60 (3H s),2.93 (2H,t,J=7.3 Hz),2.79 (2H,t,J=7.3
Hz), 2.56 (2H, q, J = 7.3 Hz), 1.14 (3H, t, J = 7.3 H2).

MS m/z: 384 (M + H)*.

(Example 37)
4-{3-[4-Chloro-2-(4-hydroxyphenyl)thiazol-5-yl]-2-fluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0610]
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(a) 3-[4-Chloro-2-(4-hydroxyphenyl)thiazol-5-yl]-2-fluoropropionic acid

[0611] Using 4-chlorothiazol-5-carbaldehyde synthesized by a method similar to the method described in J. C. S.
Perkin Trans. 1, 1992, 8, p.973, a reaction was carried out in the same manner as in Example 22(c) to obtain a bromo
compound. Using the obtained bromo compound, a reaction was carried out in the same manner as in Example 22(d),
so as to obtain the title compound.

TH NMR (400 MHz, CDCl3): § (ppm) = 5.18 (1H, ddd, J = 48.1, 7.0 and 4.3 Hz), 3.55-3.36 (2H, m).

(b) 4-{3-[4-Chloro-2-(4-hydroxyphenyl)thiazol-5-yl]-2-fluoropropanocl}amino-1-ethylpyrrole-3-carboxylic acid

[0612] Using the compound obtained in Example 37(a) and the compound obtained in Example 22(a), a reaction was
carried out in the same manner as in Example 1(c)-1. The obtained amide compound was reacted with 4-methoxyboronic
acid in the same manner as in Example 1(b) to obtain an ester compound. Using the obtained ester compound, reactions
were carried out in the same manner as in Examples 1(c)-2 and 1(d), so as to obtain the title compound in the form of a solid.
TH NMR (400 MHz, DMSO-dg): 8 (ppm) = 10.1 (1H, brs), 7.71 (2H, d, J = 8.6 Hz), 7.37 (1H, d, J = 2.0 Hz), 7.33 (1H,
brs), 6.86 (2H, d, J = 8.6 Hz), 5.57-5.44 (1H, m), 4.03 (2H, q, J = 7.0 Hz), 3.94 (2H, q, J = 7.2 Hz), 3.55-3.43 (2H, m),
1.31(3H,t,J=7.2Hz),1.18 3H, t, J = 7.2 Hz)

MS 438 (M+H)*.

(Example 38)

4-{3-[(4-Hydroxyphenyl)-4-methylisoxazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid

o-N
7 ‘
N (o]

(a) [3-(4-Benzyloxyphenyl)-4-methylisoxazol-5-ylJmethanol

[0613]

[0614] 4-Benzyloxybenzaldehyde (5.0 g, 23.6 mmol) was dissolved in a mixture of ethanol (40 mL) and THF (10 mL),
and sodium bicarbonate (2.4 g, 28.3 mmol) was then added to the solution. While stirring the mixture at room temperature,
an aqueous solution (25 mL) of hydroxylamine hydrochloride (1.86 g, 25.9 mmol) was added thereto. The obtained
mixture was stirred for 1.5 hours. The reaction solution was concentrated under reduced pressure, and water was then
added to the residue, followed by extraction three times with ethyl acetate. The organic layer was washed with a saturated
saline, and it was then dried over anhydrous sodium sulfate, followed by concentration under reduced pressure. The
residue was dissolved in dimethylformamide (40 mL), and N-chlorosuccinimide (3.15 g, 23.6 mmol) was then added to
the solution. The obtained mixture was stirred at room temperature overnight. Thereafter, water was added to the reaction
solution, and it was then extracted with ethyl acetate three times. The organic layer was washed with a saturated saline,
and it was then dried over anhydrous sodium sulfate, followed by concentration under reduced pressure. The residue
was purified with a fractionation purification apparatus (Biotage, ethyl acetate : hexane =2 : 98 - 3 : 7). The obtained
compound (3.0 g, 11.5 mmol) was dissolved in dichloroethane (30 mL), and 2-butyn-1-ol (2.6 mL, 34.4 mmol) and
triethylamine (1.9 mL, 13.8 mmol) were then added to the solution. The obtained mixture was stirred at 90°C for 4 hours.
Thereafter, the reaction solution was concentrated under reduced pressure, and the residue was then purified with a
fractionation purification apparatus (Biotage, ethyl acetate : hexane =1 :4 -4 : 1), so as to obtain the title compound
(0.88 g, 26%) in the form of an isometric mixture.

MS m/z: 296 (M + H)*,
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(b) 3-(4-Benzyloxyphenyl)-5-bromomethyl-4-methylisoxazole

[0615] A reaction was carried out in the same manner as in Example 22(c) using the compound obtained in Example
38(a), so as to obtain an isometric mixture of the title compound in the form of a colorless solid.

(c) Methyl 3-[3-(4-benzyloxyphenyl)-4-methylisoxazol-5-yl]propionate

[0616] A reaction was carried out in the same manner as in Example 33(b) using the compound obtained in Example
38(b), so as to obtain the title compound in the form of a colorless oily product.

(d) 1-Ethyl-4-{3-[3-(4-hydroxyphenyl)-4-methylisoxazol-5-yl]propanoyl}aminopyrrole-3-carboxylic acid ethyl ester

[0617] The compound (200 mg, 0.57 mmol) obtained in Example 38(c) was dissolved in a mixture of methanol (3 mL)
and THF (3 mL), and a 5 N-sodium hydroxide aqueous solution (0.34 mL) was then added to the solution. The obtained
mixture was stirred at room temperature for 1.5 hours. Thereafter, concentrated hydrochloric acid (0.14 mL) was added
to the reaction solution, and the mixture was then concentrated under reduced pressure. The residue was suspended
in dimethylformamide (3 mL), and the compound (124 mg, 0.57 mmol)) obtained in Example 12(b), HATU (238 mg, 0.63
mmol) and diisopropylethylamine (0.20 mL, 1.14 mmol) were then added to the suspension. The obtained mixture was
stirred at room temperature overnight. Thereafter, sodium bicarbonate aqueous solution was added to the reaction
solution, and the mixture was then extracted with ethyl acetate three times. The organic layer was washed with a saturated
saline, and it was then dried over anhydrous sodium sulfate, followed by concentration under reduced pressure. The
residue was purified with a fractionation purification apparatus (ethyl acetate : hexane =1 :4 - 1: 1). The obtained
compound was dissolved in a mixture of ethanol (5 mL) and THF (5 mL), and 20% palladium hydroxide (53 mg) was
then added to the solution. The obtained mixture was stirred under a hydrogen atmosphere at room temperature for 2
hours. Thereafter, the catalyst was removed by filtration, and the filtrate was then concentrated under reduced pressure.
The residue was purified with a fractionation purification apparatus (Biotage, ethyl acetate : hexane =3 :7-7: 3), and
was then purified by thin-layer chromatography for separation (diisopropyl ether : ethyl acetate = 1 : 4), so as to obtain
the title compound (52 mg, 24%) in the form of a colorless oily product.

TH NMR (400 MHz, CDCly): § (ppm) = 9.38 (1H, brs), 7.54 (2H, d, J = 8.8 Hz), 7.43 (1H, d, J = 2.4 Hz), 7.11 (1H, d, J
=2.4Hz),6.92 (2H,d,J=8.8Hz),4.31 (2H, q, J=7.3 Hz),3.91 (2H, q,J =7.4 Hz), 3.18 (2H, t. J = 7.3 Hz), 2.85 (2H,
t, J =73 Hz), 2.09 (3H, s), 1.46 (3H, t,J =7.3 Hz), 1.37 (3H, t, J=7.3 Hz).

(e) 4-{3-[(4-Hydroxyphenyl)-4-methylisoxazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0618] Areaction was carried out in the same manner as in Example 1 (¢)-2 using the compound obtained in Example
38(d), so as to obtain the title compound in the form of a colorless solid.

TH NMR (400 MHz, DMSO-dg): & (ppm) = 12.2 (1H, brs), 9.79 (1H, brs), 9.34 (1H, brs), 7.44 (2H, d, J = 8.6 Hz), 7.29
(MH,d,J =24 Hz), 7.27 (1H,d, J = 2.4 Hz), 6.85 (2H, d, J = 8.6 Hz), 3.89 (2H, q, J = 7.0 Hz), 3.02 (2H, t, J = 7.4 HZz),
2.74 (2H,t,J =7.4 Hz), 2.02 (3H, s), 1.28 (3H, t, J = 7.0 Hz).

MS m/z: 382 (M - H)".

(Example 39)

4-{3-[2-(4-Hydroxyphenyl)thiazol-5-yl]-2,2-difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0619]
OH, £ E N :
nd LT 7

¢

(a) 3-[2-(4-Methoxyphenyl)thiazol-5-yl]-2,2-difluoropropionic acid
[0620] Copperpowder (447 mg, 7.04 mmol) was suspended in DMSO (8 mL), and a solution of ethyl iododifluoroacetate

in DMSO (2 mL) was then added to the suspension. The obtained mixture was stirred at room temperature for 30 minutes.
Thereafter, the bromo compound (500.0 mg, 1.76 mmol) obtained in Example 22(c) was further added to the reaction
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solution, and the obtained mixture was then stirred for 15 minutes. Thereafter, water was added to the reaction solution,
and it was then extracted with ethyl acetate. The resulant was washed with a saturated saline, and it was then dried
over anhydrous sodium sulfate, followed by concentration. The obtained residue was purified by silica gel column
chromatography (hexane/ethyl acetate) to obtain a difluoroester compound (339.3 mg, yield: 59%) in the form of a yellow
oily substance.

[0621] A 1 M-sodium hydroxide aqueous solution was added to a solution of the obtained difluoroester compound
(339.3 mg, 1.04 mmol) in ethanol (6 mL), and the obtained mixture was then stirred at room temperature for 15 minutes.
Thereafter, the reaction solution was made acidic by addition of 5 M-hydrochloric acid, and it was then extracted with
ethyl acetate twice. The combined organic layer was washed with a saturated saline, and it was then dried over anhydrous
sodium sulfate, followed by concentration, so as to obtain the title compound (310.2 mg, yield: 100%) in the form of a
pale yellow solid.

TH NMR (400 MHz, CDCly): § (ppm) =7.78 (2H, d, J = 9.0 Hz), 7.64 (1H, s), 6.97 (2H, d, J = 9.0 Hz), 3.86 (3H, s), 3.65
(2H, t, J = 13.3 Hz).

(b) 4-{3-[2-(4-Hydroxyphenyl)thiazol-5-yl]-2,2-difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0622] Reactions were carried out in the same manner as in Examples 22(e) and 22(f) using the compound obtained
in Example 30(a), so as to obtain the title compound in the form of a pale yellow powder.

TH NMR (400 MHz, DMSO-dg): 8 (ppm) = 10.32 (1H, br.s), 7.72 (2H, d, J = 8.6 Hz), 7.68 (1H, s), 7.40 (2H, s), 6.85 (2H,
d,J=8.6Hz),3.96 (2H, q, J =7.0 Hz), 3.89 (2H, t, J = 17.2 Hz), 1.32 (3H, t, J = 7.0 Hz).

MS m/z: 422 (M + H)*.

(Example 40)

4-{3-[4-Ethyl-3-(4-hydroxyphenyl)isoxazol-5-yl]-2,2-difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0623]

'COZ'h FF NQ

ﬁ

(a) 4-Vinyl-3-(4-benzyloxyphenyl)isoxazol-5-carbaldehyde

o)

[0624] N-Bromosuccinimide (1.99 g, 11.20 mmol) was added to a solution of the compound (3.00 g, 8.61 mmol)
obtained in Example 32(a)-1 in DMF (30 mL), and the obtained mixture was then stirred at room temperature for 8 hours.
Thereafter, water (30 mL) was added to the reaction solution, and the precipitated crude crystals were collected by
filtration to obtain a bromo isoxazole compound (3.46 g, yield: 100%) in the form of a colorless powder.

[0625] Tributyl(vinyl)tin (2.66 mL, 9.10 mmol) and tetrakistriphenylphosphine palladium (0.26 g, 0.23 mmol) were
added to a solution of the obtained promo isoxazole compound (3.05 g, 7.58 mmol) in toluene (40 mL). The obtained
mixture was stirred at 110°C for 5.5 hours. Thereafter, an aqueous solution (20 mL) of potassium fluoride dihydrate (3.43
g, 36.40 mmol) was added to the reaction solution, and the obtained mixture was then stirred at room temperature for
1 hour, and then the two layers were separated. The organic layer was washed with water, and it was filtered with celite,
followed by concentration. The residue was purified by silica gel column chromatography (hexane/ethyl acetate) to obtain
a vinyl isoxazole compound (1.75g, yield: 45%).

[0626] 10% Palladium hydroxide-carbon (200.0 mg) was added to a solution of the obtained vinyl isoxazole compound
(1.75 g, 5.01 mmol) in ethanol (35 mL), and the obtained mixture was then stirred under a hydrogen atmosphere at room
temperature for 2 hours. The reaction solution was filtered with celite, and it was then concentrated. Potassium carbonate
(415.4 mg, 3.01 mmol) and benzyl bromide (238 p.L, 2.00 mmol) were added to a solution of the residue in acetone (35
mL), and the obtained mixture was then stirred at 60°C for 3.5 hours. The reaction solution was filtered with celite, and
it was then concentrated. The residue was purified by silica gel column chromatography (hexane/ethyl acetate) to obtain
an ethyl isoxazole compound (1.27 g, yield: 72%).

[0627] Lithium aluminum hydride (137.6 mg, 3.61 mmol) was added at 0°C to a solution of the obtained ethyl isoxazole
compound (1.27 g, 3.61 mmol) in THF (25 mL). The temperature of the obtained mixture was raised to room temperature,
and the mixture was then stirred for 15 minutes. Thereafter, water (0.14 mL), a 3 M-sodium hydroxide aqueous solution
(0.14 mL), and water (0.42 mL) were successively added to the reaction solution at 0°C, and the obtained mixture was
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then stirred for 30 minutes. Thereafter, the reaction mixture was filtered with celite, and the filtrate was then concentrated.
The residue was purified by silica gel column chromatography (hexane/ethyl acetate) to obtain an alcohol compound
(1.05 g, yield: 94%).

[0628] Manganese dioxide (843.1 mg, 9.70 mmol) was added to a solution of the obtained alcohol compound (500
mg, 1.62 mmol) in dichloromethane (10 mL), and the obtained mixture was then stirred at room temperature for 18 hours.
The reaction solution was filtered with celite, followed by concentration, so as to obtain the title compound (475.3 mg,
yield: 96%).

TH NMR (400 MHz, CDCly): § (ppm) = 10.24 (1H, s), 7.65 (2H, d, J = 9.0 Hz), 7.46-7.54 (5H, m), 7.10 (2H, d, J = 9.0
Hz), 5.15 (2H, s), 2.85 (2H, q, J = 7.4 Hz), 1.25 (3h, t, J = 7.4 Hz).

(b) 3-[4-Vinyl-3-(4-benzyloxyphenyl)isoxazol-5-yl]-2,2-difluoropropionic acid

[0629] Zinc powder (225.2 mg, 3.44 mmol) was suspended in THF (7 mL), and 1,2-dibromoethane(10 p.L) and ethyl
bromodifluoroacetate were then added to the suspension. The obtained mixture was stirred at 60°C for 15 minutes. A
solution of the compound obtained in Example 40(a) in THF (5 mL) was added to the reaction solution, and the obtained
mixture was then stirred at 60°C for 1.5 hours. The reaction solution was poured into a potassium hydrogensulfate
aqueous solution, and it was then extracted with ethyl acetate twice. The combined organic layer was washed with a
saturated saline, and it was dried over anhydrous sodium sulfate, followed by concentration. The residue was purified
by silica gel column chromatography (hexane/ethyl acetate) to obtain an alcohol compound (244.2 mg, yield: 49%) in
the form of a colorless oily substance.

[0630] Carbon disulfide (292.1 pL, 5.66 mmol) and DBU (338 p.L, 2.26 mmol) were added to a solution of the obtained
alcohol compound (244.0 mg, 0.57 mmol) in DMF (4 mL), and the obtained mixture was then stirred at room temperature
for 30 minutes. Subsequently, methyl iodide (352 pL, 5.66 mmol) was added to the reaction solution, and the obtained
mixture was then stirred for 15 minutes. Thereafter, the reaction solution was poured into water, and it was then extracted
with ethyl acetate twice. The combined organic layer was washed with a saturated saline, and it was then dried over
anhydrous sodium sulfate, followed by concentration. The residue was purified by silica gel column chromatography
(hexane/ethyl acetate) to obtain a xanthate compound (244.2 mg, yield: 83%) in the form of a yellow oily substance.
[0631] Tributyl(vinyl)tin hydride (138 pL, 0.51 mmol) and azobisisobutyronitrile (7.7 mg, 0.05 mmol) were added to a
solution of the obtained xanthate compound (244.2 mg, 0.47 mmol) in benzene (2.5 mL), and the obtained mixture was
then stirred at 70°C for 2 hours. The reaction solution was concentrated, and the residue was then purified by silica gel
column chromatography (hexane/ethyl acetate) to obtain a difluoroester compound (140.0 mg, yield: 72%) in the form
of a colorless solid.

[0632] The obtained difluoroester compound (156.0 mg, 0.38 mmol) was dissolved in a mixture of ethanol (2 mL) and
THF (0.5 mL), and a 1 M-sodium hydroxide aqueous solution (570 pL, 0.57 mmol) was then added to the solution at
0°C. The obtained mixture was stirred for 5 minutes. Thereafter, the reaction solution was made acidic by addition of 5
M-hydrochloric acid, and it was then extracted with ethyl acetate, washed with a saturated saline, and then dried over
anhydrous sodium sulfate, followed by concentration, so as to obtain the title compound (142.1 mg, 98%) in the form of
a colorless solid.

TH NMR (400 MHz, CHCl3): § (ppm) = 7.65 (2H, d, J = 9.0 Hz), 7.46-7.36 (5H, m), 7.08 (2H, d, J = 8.6 Hz), 5.13 (2H,
s), 3.61 (2H,t,J =14.2 Hz), 2.67 (2H, q,J =7.4 Hz), 1.22 (3H, t, J = 7.6. HZ).

(c) 4-{3-[4-Ethyl-3-(4-hydroxyphenyl)isoxazol-5-yl]-2,2-difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0633] HATU (179.6mg, 0.47 mmol) and triethylamine (152 pL, 1.09 mmol) were added at 0°C to a solution of the
compound (140.7 mg, 0.36 mmol) obtained in Example 40(b) and the compound (102.0 mg, 0.36 mmol) obtained in
Example 25(a) in DMF (3 mL). The temperature of the obtained mixture was raised to room temperature, and the mixture
was then stirred for 1 hour. Thereafter, water was added to the reaction solution, and it was then extracted with ethyl
acetate twice. The combined organic layer was washed with a saturated saline, and it was then dried over anhydrous
sodium sulfate, followed by concentration. The obtained residue was purified by silica gel column chromatography
(hexane/ethyl acetate) to obtain an amide compound (141.1 mg, yield: 63%) in the form of a pale yellow syrupy substance.
[0634] The obtained amide compound (141.1 mg, 0.23 mmol) was dissolved in a mixture of ethanol (2 mL) and THF
(1 mL), and 20% palladium hydroxide-carbon (14.0 mg) was then added to the solution. The obtained mixture was stirred
under a hydrogen atmosphere at room temperature for 3 hours. Thereafter, the reaction solution was filtered with celite
and Empore (registered trademark), and it was then concentrated. The obtained crude crystals were washed with
acetonitrile, so as to obtain the title compound (68.5 mg, yield: 69%) in the form of a colorless powder.

TH NMR (400 MHz, DMSO-dg): & (ppm) = 12.6 (1H, brs), 10.4 (1H, brs), 10.0 (1H, s), 7.53 (2H, d, J = 8.6 Hz), 7.42 (1H,
d,J=2.3Hz),7.40(1H,d,J=24Hz),6.93(2H,d, J=8.6 Hz), 3.97 (2H, q, J =7.4 Hz), 3.71 (2H, t, J = 17.0 Hz), 2.60
(2H,q,J=7.9Hz),1.32 (3H,t,J =7.2Hz),1.11 (3H, t, J = 7.2 Hz).
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MS m/z: 432 (M + H)*,
(Example 41)
4-{3-[4-Ethyl-5-(4-hydroxyphenyl)isoxazol-3-yl]-2,2-difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0635]
Z
& e

(a) 3-Hydroxymethyl-5-(4-benzyloxyphenyl)isoxazole

[0636] Anaqueous solution (50 mL) of sodium carbonate (4.75 g, 56.54 mmol) and hydroxylamine hydrochloride (3.71
g, 51.83 mmol) was added to a solution of p-benzyloxy benzaldehyde (10.00 g, 41.12 mmol) in ethanol (100 mL). The
obtained mixture was stirred at room temperature for 1 hour. Thereafter, the solvent was distilled away, water was then
added to the residue, and crude crystals were then collected by filtration.

[0637] A 10% sodium hypochlorite aqueous solution (56 mL, 75.4 mmol) was added at 0°C to a solution of the obtained
crude crystals in dichloromethane (120 mL), and the obtained mixture was then stirred for 1 hour. Thereafter, propargyl
alcohol (3.96 g, 50.68 mmol) was added to the reaction solution, and the obtained mixture was then stirred at 55°C for
2 hours. Thereafter, the solvent was distilled away, water was then added to the residue, and crude crystals were then
collected by filtration. The obtained crude crystals were dissolved in ethyl acetate, and insoluble materials were removed
by filtration. The obtained filtrate was concentrated to obtain crude crystals. The obtained crude cyrstals were recrys-
tallized with ethyl acetate to obtain an isoxazole compound (6.43 g, yield in two steps: 49%) in the form of a colorless
powder.

TH NMR (400 MHz, CDCl3): § (ppm) = 7.75 (2H, d, J = 9.0 Hz), 7.47-7.33 (5H, m), 7.06 (2H, d, J = 9.0 Hz), 6.52 (1H,
s), 5.13 (2H, s), 4.82 (2H, d, J =5.8 Hz), 1.97 (1H, t, J = 5.8 HZ).

(b) 4-Ethyl-5-(4-benzyloxyphenyl)isoxazol-3-carbaldehyde
(b)-1

[0638] N-Bromosuccinimide (2.82 g, 15.84 mmol) was added to a solution of the isoxazole compound (3.00 g, 13.20
mmol) obtained in Example 40(a) in DMF (30 mL), and the obtained mixture was then stirred at 60°C for 2 hours.
Thereafter, water was added to the reaction solution, and it was then extracted with a mixture of ethyl acetate and toluene
twice, washed with water and a saturated saline, and then dried over anhydrous sodium sulfate, followed by concentration.
The residue was purified by silica gel column chromatography (hexane/ethyl acetate) to obtain a bromo compound (3.02
g, yield: 81%) in the form of a pale yellow oily substance.

[0639] Vinylboronic acid pinacol ester (1.90 g, 12.37 mmol), tetrakistriphenylphosphine palladium (0.19 g, 0.16 mmol),
and a 2 M-sodium carbonate aqueous solution (12 mL, 24.0 mmol) were added a solution of the obtained bromo
compound (2.97 g, 8.25 mmol) in DMA (40 mL). The obtained mixture was stirred at 130°C for 2 hours. Thereafter, water
was added to the reaction solution, and it was then extracted with a mixture of ethyl acetate and toluene twice, washed
with water and a saturated saline, and then dried over anhydrous sodium sulfate, followed by concentration. The residue
was purified by silica gel column chromatography (hexane/ethyl acetate) to obtain a vinyl isoxazole compound (1.93 g,
yield: 76%) in the form of a colorless solid.

[0640] 10% Palladium-carbon (0.13 g) was added to a solution of the obtained vinyl isoxazole compound (1.80 g, 5.86
mmol) in ethyl acetate (40 mL), and the obtained mixture was then stirred under a hydrogen atmosphere at room
temperature for 30 minutes. The reaction solution was filtered with celite, and the filtrate was then concentrated. The
residue was purified by silica gel column chromatography (hexane/ethyl acetate) to obtain an ethyl isoxazole compound
(1.59 g, yield: 82%) in the form of a colorless solid.

(b)-2

[0641] Manganese dioxide (1.29 g, 14.84 mmol) was added to a solution of the ethyl isoxazole compound (570.0 mg,
1.85 mmol) obtained in Example 41(b)-1 in dichloromethane (12 mL), and the obtained mixture was then stirred at room
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temperature for 4.5 hours. The reaction solution was filtered with celite, and the filtrate was then concentrated. The
residue was purified by silica gel column chromatography (hexane/ethyl acetate) to obtain an aldehyde compound (387.0
mg, yield: 68%) in the form of a colorless solid.

TH NMR (400 MHz, CDCl3): 8 (ppm) = 10.1 (1H, s), 7.59 (2H, d, J = 9.0 Hz), 7.47-7.34 (5H, m), 7.11 (2H, d, J = 9.0 Hz),
5.14 (2H, s), 2.88 (2H, q, J = 7.6 Hz), 1.20 (3H, t, J = 7.6 Hz).

(c) 3-[4-Ethyl-5-(4-hydroxyphenyl)isoxazol-3-yl]-2,2-difluoropropionic acid

[0642] A reaction was carried out in the same manner as in Example 40(b) using the compound obtained in Example
41(b) to obtain a carboxylic acid compound in the form of a colorless solid.

TH NMR (500 MHz, CDCls): 8 (ppm) = 7.58 (2H, d, J = 8.8 Hz), 7.46-7.33 (5H, m), 7.08 (2H, d, J = 8.8 Hz), 5.12 (2H,
s),4.12(2H,q,J=7.4Hz),3.64 (2H,t,J=14.2Hz),2.58 (2H,q,J=7.4 Hz),1.26 (3H, t,J =7.4Hz), 1.09 (3H,t,J =7.4 Hz).
(d) 4-{3-[4-ethyl-5-(4-hydroxyphenyl)isoxazol-3-yl]-2,2-difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0643] A reaction was carried out in the same manner as in Example 40(c) using the compound obtained in Example
41(c) to obtain the title compound in the form of a colorless powder.

TH NMR (400 MHz, DMSO-dg): § (ppm) = 12.6 (1H, brs), 10.3 (1H, brs), 9.86 (1H, s), 7.45 (2H, d, J = 8.7 Hz), 7.42 (1H,
d,J=2.3Hz),741(1H,d, J=2.3 H), 6.89 (2H, d, J =8.7 Hz), 3.97 (2H, q,J =7.4 Hz), 3.88 (2H, t, J =17.4 Hz), 2.55
(2H,q,J=7.4Hz),1.32(3H,t,J =7.4 Hz),0.95 (3H, t, = 7.4 Hz).

MS m/z: 432 (M + H)*.

(Example 42)

4-{3-[4-Chloro-5-(4-hydroxyphenyl)isoxazol-3-yl]-2,2-diflucropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid

-COH, Fg ON. —
f/fhmm
O -

(a) 4-Chloro-3-bromomethyl-5-(4-methoxypheriyl)isoxazole

[0644]

[0645] Areactionwas carried outin the same manneras in Example 41 (a) using p-anisaldehyde to obtain an isoxazole
compound (2.50 g, 8.89 mmol). To a solution of the thus obtained isoxazole compound in DMF (25 mL), N-chlorosuc-
cinimide was added, and the obtained mixture was then stirred at 60°C for 2 hours. Thereafter, water was added to the
reaction solution, and it was then extracted with a mixture of ethyl acetate and toluene twice, washed with water and a
saturated saline, and then dried over anhydrous sodium sulfate, followed by concentration. The residue was purified by
silica gel column chromatography (hexane/ethyl acetate) to obtain a chloroisoxazole compound (1.44 g, yield: 51%) in
the form of a pale yellow syrupy substance.

[0646] Carbon tetrabromide (2.39 g, 7.21 mmol) and triphenylphosphine (1.73 g, 6.61 mmol) were added to a solution
of the obtained chloroisoxazole compound (1.44 g, 6.01 mmol) in dichloromethane (20 mL) at room temperature. The
obtained mixture was stirred for 30 minutes. Thereafter, the solvent was distilled away, and the residue was then purified
by silica gel column chromatography (hexane/ethyl acetate), so as to obtain the title compound (0.75 g, yield: 41 %) in
the form of a colorless solid.

TH NMR (400 MHz, COCly): § (ppm) = 7.85 (2H, d, J = 9.0 Hz), 7.02 (2H, d, J = 9.0 H), 4.53 (2H, s), 3.88 (3H, s).

(b) 3-[4-Chloro-5-(4-methoxyphenyl)isoxazol-3-yl]-2,2-difluoropropionic acid
[0647] A reaction was carried out in the same manner as in Example 39(a) using the compound obtained in Example

42(a) to obtain the title compound in the form of a colorless syrupy substance.
TH NMR (400 MHz, CDCl5): § (ppm) =7.84 (2H,d,J=9.0H), 7.02 (2H,d, J=9.0Hz), 3.88 (3H, s),3.73 (2H, t,J = 14.6 Hz).
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(c) 4-{3-[4-Chloro-5-(4-hydroxyphenyl)isoxazol-3-yl]-2,2-difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid
[0648] Reactions were carried out in the same manner as in Examples 22(e) and 22(f) using the compound obtained
in Example 42(b), so as to obtain the title compound in the form of a pale yellow powder.
TH NMR (400 MHz, CDCly): 8 (ppm) = 12.6 (1H, brs), 10.4 (1H, brs), 10.1 (1H, s), 7.67 (2H, d, J = 8.6 Hz), 7.43 (1H, d,
J=23Hz),7.41(1H,d, J =2.3 Hz), 6.94 (2H,d, J = 8.6 Hz), 4.00 (2H, t, J = 17.4 Hz), 3.97 (2H, q, J = 7.2 Hz), 1.33
(3H,t,J =7.2 H2).
MS m/z: 432 (M + H)*.
(Example 43)
4-{3-[4-Chloro-3-(4-hydroxy-2-fluorophenyl)isoxazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0649]

(a) 3-[4-Chloro-3-(4-methoxy-2-fluorophenyl)isoxazol-5-yl]propionic acid

[0650] Reactions were carried out in the same manner as in Examples 33(a) to (d) and 33(e)-1 using 4-methoxy-2-
fluorobenzaldehyde, so as to obtain the title compound.

TH NMR (400 MHz, CDCl3): & (ppm) = 7.49 (1H, t, J = 8.2 Hz), 6.82 (1H, dd, J = 8.6, 2.8 Hz), 6.77 (1H, dd, J =12.0, 2.5
Hz), 3.87 (3H, s), 3.19 (2H, t, J = 7.6 Hz), 2.89 (2H, t, J = 7.6 Hz).

(b) 4-{3-[4-Chloro-3-(4-hydroxy-2-fluorophenyl)isoxazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0651] Reactions were carried out in the same manner as in Examples 33(e)-2 and 33(f) using the compound obtained
in Example 43(a), so as to obtain the title compound in the form of a powder.

TH NMR (400 MHz, DMSO-dg): 8 (ppm) = 12.2 (1H, brs), 10.5 (1H, s), 9.40 (1H, s), 7.39 (1H, t, J = 8.6 Hz), 7.32 (1H,
d,J=2.3Hz),7.30(1H,d, J=2.3Hz), 6.79-6.75 (2H, m), 3.91 (2H, q, J = 7.3 Hz), 3.14 (2H, t,J = 7.2 Hz), 2.88 (2H, t,
J=7.2Hz),1.30(3H,t, J =72 Hz).

MS m/z: 422 (M + H)*.

(Example 44)

4-{3-[3-(4-Hydroxyphenyl)isoxazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0652]

[0653] Reactions were carried out in the same manner as in Examples 33(e) and 33(f) using the compound obtained
in Example 33(c), so as to obtain the title compound in the form of a powder.

TH NMR (400 MHz, DMSO-dg): & (ppm) = 12.2 (1H, brs), 9.87 (1H, s), 9.40 (1H, s), 7.64 (2H, d, J = 8.6 H), 7.32 (1H, d,
J=24Hz),7.30(1H,d,J =24 Hz), 6.86 (2H, d, J = 8.6 Hz), 6.71 (1H, s), 3.91 (2H,q, J=7.3Hz), 3.06 (2H,t, J=7.2
Hz), 2.83 (2H,t,J =7.2 Hz), 1.30 (3H, t, J = 7.2 Hz).
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MS m/z: 370 (M + H)*,
(Example 45)
4-{3-[4-Ethyl-3-(4-hydroxy-2-fluorophenyl)isoxazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0654]

(a) 3-[4-Ethyl-3-(4-methoxy-2-fluorophenyl)isoxazol-5-yl]propionic acid

[0655] Reactions were carried out in the same manner as in Examples 33(a) to (¢) and 8(a) using 4-methoxy-2-
fluorobenzaldehyde. Using the obtained compound, a reaction was carried out in the same manner as in Example 33(e)-
1, so as to obtain the title compound.

TH NMR (400 MHz, CDCly): § (ppm) = 7.40 (1H, t, J = 8.4 Hz), 6.80 (1H, dd, J = 8.6,2.3 Hz), 6.73 (1H, dd, J = 11.8,2.3
Hz), 6.40-6.33 (1H, m), 5.28 (1H, d, d = 5.5 Hz), 5.27 (1H, d, J = 12.5 Hz), 3.86 (3H, s), 3.21 (2H, t, J = 7.6 Hz), 2.86
(2H,t,J =7.6 Hz).

(b) 4-{3-[4-Ethyl-3-(4-hydroxy-2-fluorophenyl)isoxazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0656] Reactions were carried out in the same manner as in Examples 33(e)-2 and 33(f) using the compound obtained
in Example 45(a), so as to obtain the title compound in the form of a powder.

TH NMR (400 MHz, DMSO-dg): & (ppm) = 12.2 (1H, brs), 10.3 (1H, s), 9.37 (1H, s), 7.32 (1H, d, J = 2.3 Hz), 7.30 (H,
d,J=23Hz),7.27 (1H, t, J = 8.8 Hz), 6.75-6.71 (2H, m), 3.92 (2H, q, J = 7.3 Hz), 3.07 (2H, t, J = 7.4 Hz), 2.78 (2H, t,
J=74Hz),235(2H,q,J=7.6Hz),1.30 (3H,t,J =7.2 Hz), 0.91 (3H, t, J = 7.6 Hz).

MS m/z: 416 (M + H)*.

(Example 46)

4-{3-[4-Chloro-5-(4-hydroxyphenyl)isoxazol-3-yl]-2-fluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0657]
CoOH, F O "i -
(%]T-N S OH
N (o) c

K

(a) 3-[4-Chloro-5-(4-methoxyphenyl)isoxazol-3-yl]-2-fluoropropionic acid

[0658] A reaction was carried out in the same manner as in Example 22(d) using the compound obtained in Example
42(a), so as to obtain the title compound.
1H NMR (500 MHz, CDCl3): § (ppm) = 7.83 (2H, d, J = 8.3 Hz), 7.01 (2H, d, J = 8.8 Hz), 5.38 (1H, ddd, J = 4.4, 7.3 and
47.9 Hz), 3.87 (3H, s), 3.59-3.46 (2H, m).

(b) 4-{3-[4-Chloro-5-(4-hydroxyphenyl)isoxazol-3-yl]-2-fluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid
[0659] Reactions were carried out in the same manner as in Examples 22(e) and 22(f) using the compound obtained

in Example 46(a), so as to obtain the title compound in the form of a pale yellow powder.
TH NMR (400 MHz, DMSO-dg): § (ppm) = 12.4 (1H, brs), 10.1 (1H, s), 7.65 (2H, d, J = 9.0 Hz), 7.40 (1H, d, J = 2.4 Hz),
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7.37 (1H,d, J = 2.4 Hz), 6.93 (2H, d, J = 9.0 Hz), 5.64 (1H, ddd, J = 4.3, 7.4 and 47.7 Hz), 3.95 (2H, q, J = 7.4 Hz),
3.66-3.47 (2H, m), 1.32 (3H, t, J = 7.4 Hz).
MS m/z: 421 (M + H)*,
(Example 47)

4-{3-[3-(4-Hydroxyphenyl)isoxazol-5-yl]propanoyl}amino-1-butylpyrrole-3-carboxylic acid

[0660]

[0661] Reactions were carried out in the same manner as in Examples 1(c) and 1(d) using the compound obtained in
Example 33(c) and the compound obtained in Example 11 (b), so as to obtain the title compound in the form of a powder.
TH NMR (500 MHz, DMSO-dg): § (ppm) = 12.2 (1H, brs), 9.85 (1H, s), 9.38 (1H, s), 7.63 (2H, d, J = 8.3 Hz), 7.29 (1H,
d,J=24Hz),727 (1H,d, J =24 Hz), 6.85 (2H, d, J = 8.3 Hz), 6.70 (1H, s), 3.87 (2H, t, J = 7.1 Hz), 3.06 (2H, t,J =
7.4 Hz),2.83 (2H,t, J =7.4 Hz), 1.68-1.62 (2H, m), 1.23-1.16 (2H, m), 0.87 (3H, t, J = 7.3 Hz).

MS m/z: 398 (M + H)*.

(Example 48)
4-{3-[3-(5-Hydroxypyridin-2-yl)-1,2,4-oxadiazol-5-yl]propanoyl}amino-1-isopropylpyrrole-3-carboxylic acid

[0662]

(a) 4-Amino-1-isopropylpyrrole-3-carboxylic acid ethyl ester hydrochloride

[0663] Reactions were carried out in the same manner as in Examples 11(a) and 11(b) using isopropylamine, so as
to obtain the title compound.

TH NMR (400 MHz, DMSO-dg): & (ppm) = 9.90 (2H, brs), 7.61 (1H, d, J = 2.4 H), 7.10 (1H, s), 4.43-4.36 (1H, m), 4.23
(2H,q,J=7.2Hz),1.38 (6H,d, J=6.7 Hz), 1.29 (3H, t,J = 7.2 Hz).

(b) 4-{3-[3-(5-Hydroxypyridin-2-yl)-1,2,4-oxadiazol-5-yl]propanoyl}amino-1-isopropylpyrrole-3-carboxylic acid

[0664] Reactions were carried out in the same manner as in Examples 3(c) and 3(d) using the compound obtained in
Example 48(a) and the compound obtained in Example 3(b), so as to obtain the title compound in the form of a powder.
TH NMR (400 MHz, DMSO-dg): § (ppm) = 12.3 (1H, brs), 10.6 (1H, s), 9.45 (1H, s), 8.27 (1H, d, J = 2.7 Hz), 7.91 (1H,
d,J =8.6 Hz), 7.35-7.32 (2H, m), 7.30 (1H, d, J = 2.7 Hz), 4.31-4.25 (1H, m), 3.24 (2H, t, J = 6.9 Hz), 3.00 (2H, t, J =
6.9 Hz), 1.34 (6H, d, J = 6.6 Hz).

MS m/z: 384 (M - H)".
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(Example 49)
4-{3-[3-(4-Hydroxyphenyl)-1,2,4-oxadiazol-5-yl]propanoyl}amino-1-benzylpyrrole-3-carboxylic acid

[0665]

(a) 4-Amino-1-benzylpyrrole-3-carboxylic acid ethyl ester hydrochloride

[0666] Reactions were carried out in the same manner as in Examples 11(a) and 11(b) using benzylamine, so as to
obtain the title compound.

TH NMR (400 MHz, DMSO-dg): & (ppm) = 9.91 (2H, brs), 7.67 (1H, d, J = 2.4 H), 7.41-7.30 (5H, m), 7.12 (1H, s), 5.19
(2H, s),4.22 (2H, q,J=7.0H), 1.28 (3H, t, J = 7.0 Hz).

(b) 4-{3-[3-(4-Hydroxyphenyl)-1,2,4-oxadiazol-5-yl]propanoyl}amino-1-benzylpyrrole-3-carboxylic acid

[0667] A reaction was carried out in the same manner as in Example 12(c) using the compound obtained in Example
49(a) and the compound obtained in Example 12(b), so as to obtain the title compound in the form of a powder.

TH NMR (400 MHz, DMSO-dg): § (ppm) = 12.3 (1H, brs), 10.1 (1H, s), 9.44 (1H, s), 7.81 (2H, d, J = 9.0 Hz), 7.42 (1H,
s), 7.41-7.25 (6H, m), 6.90 (2H, d, J =9.0 Hz), 5.09 (2H, s), 3.20 (2H, t, J = 7.0 Hz), 2.96 (2H, t, J = 7.0 Hz).

MS m/z: 433 (M + H)*.

(Example 50)
4-{3-[3-(4-Hydroxyphenyl)-1,2,4-oxadiazol-5-yl]propanoyl}amino-1-butyl-2-methylpyrrole-3-carboxylic acid

[0668]

s oh

(a) 4-t-Butoxycarbonylamino-2-methylpyrrole-3-carboxylic acid ethyl ester

[0669] Triethylamine (8.25 mL, 59.17 mmol) was added to a solution of amino acetonitrile hydrochloride (7.00 g, 53.79
mmol) in ethanol (23 mL), and the obtained mixture was then stirred at room temperature for 10 minutes. Whereafter,
ethyl acetoacetate (5.47 g, 59.17 mmol) was added to the reaction solution, and the obtained mixture was then stirred
at 70°C for 1 hour. Thereafter, the solvent was distilled away, and ice water (50 mL) was then added to the reaction
solution, followed by stirring at 0°C. The generated precipitate was collected by filtration to obtain an enamine compound
(7.35 g, yield: 81%) in the form of a colorless powder.

[0670] The obtained enamine compound (7.35 g, 43.7 mmol) was added to a solution of sodium ethoxide in ethanol
prepared from sodium metal (1.11 g, 48.1 mmol), and the obtained mixture was then stirred at room temperature for 18
hours. Thereafter, a 4 M-hydrochloric acid-ethyl acetate solution was added to the reaction solution to neutralize it (pH
=6), and the solventwas thendistilled away. The generated precipitate was collected by filtration to obtain an aminopyrrole
compound in the form of a brown solid.

[0671] Triethylamine (4.74 mL, 34.0 mmol), Boc20 (7.42 g, 34.0 mmol), and DMAP (3.12 g, 25.5 mmol) were added
to a solution of the obtained aminopyrrole compound in dichloromethane (150 mL). The obtained mixture was stirred at
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room temperature for 4 hours. Thereafter, water was added to the reaction solution, and it was then extracted with ethyl
acetate twice, washed with a saturated saline, and then dried over anhydrous sodium sulfate, followed by concentration.
The obtained residue was purified by silica gel column chromatography (hexane/ethyl acetate), so as to obtain the title
compound (1.84 g, yield in two steps: 20%) in the form of a colorless oily substance.

TH NMR (400 MHz, CDCl3): 8 (ppm) = 8.49 (1H, brs), 7.90 (1H, brs), 7.01 (1H, d, J = 1.9 Hz), 4.31 (2H, q, J = 7.2 Hz),
2.45(3H,s),1.49 (9H, s), 1.37 (3H, t, J = 7.2 Hz).

(b) 4-Amino-1-butyl-2-methylpyrrole-3-carboxylic acid ethyl ester hydrochloride

[0672] 60% Sodium hydride (178.9 mg, 4.47 mmol) was added to a solution of the compound (1.00 g, 3.73 mmol)
obtained in Example 50(a) in DMF (10 mL, and the obtained mixture was then stirred at room temperature for 20 minutes.
Thereafter, n-butyl iodide (470 pL, 4.10 mmol) was added at 0°C to the reaction solution, and the temperature of the
obtained mixture was raised to room temperature, followed by stirring for 1 hour. Thereafter, water was added to the
reaction solution, and it was then extracted with ethyl acetate twice, washed with a saturated saline, and then dried over
anhydrous sodium sulfate, followed by concentration. The obtained residue was purified by silica gel column chroma-
tography (hexane/ethyl acetate) to obtain a butylpyrrole compound (0.78 g, yield: 64%) in the form of a colorless oily
substance.

[0673] A 4 M-hydrochloric acid-ethyl acetate solution was added to the obtained butylpyrrole compound (0.78 g, 2.4
mmol) at room temperature, and the obtained mixture was then left to rest for 6 hours. Thereafter, the solvent was
distilled away, so as to obtain the title compound (0.62 g, yield: 100%) in the form of a pale yellow brown powder.

TH NMR (400 MHz, DMSO-dg): & (ppm) = 7.05 (1H, brs), 5.24 (2H, brs), 4.34 (2H, q, J = 7.4 Hz), 3.69 (2H, t, J =75
Hz), 2.63 (3H, s), 1.71 (2H, m), 1.39-1.32 (6H, m), 0.98 (3H, t, J = 7.4 Hz).

(c) 4-{3-[3-(4-Hydroxyphenyl)-1,2,4-oxadiazol-5-yl]propanoyl}amino-1-butyl-2-methylpyrrole-3-carboxylic acid

[0674] Reactions were carried out in the same manner as in Examples 3(c) and 3(d) using the compound obtained in
Example 50(c) and the compound obtained in Example 3(b) to obtain the title compound.

TH NMR (500 MHz, DMSO-dg): & (ppm) = 12.4 (1H, brs), 10.6 (1H, s), 9.61 (1H, s), 8.26 (1H, d, J = 3.0 Hz), 7.90 (1H,
d,J=8.8Hz), 7.30 (1H, dd, J =8.8 and 3.0 Hz), 7.18 (1H, s), 3.81 (2H, t, J = 7.0 Hz), 3.23 (2H, t, = 7.0 Hz), 2.96 (2H,
t,J =7.0Hz), 1.56 (2H, m), 1.23 (2H, m), 0.86 (3H, t, J = 7.3 Hz).

MS m/z: 414 (M + H)*,

(Example 51)
4-{3-[3-(4-Hydroxyphenyl)-1,2,4-oxadiazol-5-yl]propanoyl}amino-5-cyano-1-butylpyrrole-3-carboxylic acid

[0675]

(a) 4-Amino-5-cyano-1-butylpyrrole-3-carboxylic acid ethyl ester hydrochloride

[0676] Boc,O (8.84 g, 40.6 mmol) and pyridine (2.46 mL, 30.4 mmol) were added to a solution of the compound (5.00
g, 20.3 mmol) obtained in Example 11(b) in dichloromethane (100 mL), and the obtained mixture was then stirred at
room temperature for 1 hour. Thereafter, water was added to the reaction solution, and the mixture was then extracted
with dichloromethane twice, washed with a saturated saline, and then dried over anhydrous sodium sulfate, followed by
concentration. The obtained residue was purified by silica gel column chromatography (hexane/ethyl acetate) to obtain
a Boc-aminopyrrole compound (6.29 g, yield: 100%) in the form of a colorless oily substance.

[0677] Chlorosulfonylisocyanate (28 p.L, 0.32 mmol) was added at 0°C to a solution of the obtained Boc-aminopyrrole
compound (100 mg, 0.32 mmol) in acetonitrile (1 mL), and the obtained mixture was then stirred for 2 hours. Thereafter,
DMF (51 nL, 0.64 mmol) and triethylamine (90 nL, 0.64 mmol) were added to the reaction solution, and the obtained
mixture was then stirred at room temperature for 1 hour. The reaction solution was filtered, and the filtrate was then
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diluted with ethyl acetate, washed with water, and then concentrated. The residue was purified by silica gel column
chromatography (hexane/ethyl acetate) to obtain a cyanoaminopyrrole compound (67.9 mg, yield: 63%) in the form of
a pale yellow oily substance.

[0678] A 4 M-hydrochloric acid-dioxane solution was added to the obtained cyanoaminopyrrole compound (67.2 mg,
0.20 mmol), and the obtained mixture was left at rest at room temperature for 24 hours. Thereafter, the reaction solution
was concentrated, so as to obtain the title compound (54.3 mg, yield: 100%).

TH NMR (400 MHz, CDCly): § (ppm) = 7.09 (1H, s), 4.85 (2H, brs), 4.28 (2H, q, J = 7.1 Hz), 3.87 (2H, t, J = 7.0 Hz), 1.79
(2H, m), 1.38-1.28 (5H, m), 0.95 (2H, t, J = 7.4 Hz).

(b) 4-{3-[3-(4-Hydroxyphenyl)-1,2,4-oxadiazol-5-yl]propanoyl}amino-5-cyano-1-butylpyrrole-3-carboxylic acid

[0679] Reactions were carried out in the same manner as in Examples 3-(c) and 3(d) using the compound obtained
in Example 51(a) and the carboxylic acid compound obtained in Example 3(b) to obtain the title compound.

TH NMR (400 MHz, DMSO-dg): & (ppm) = 12.7 (1H, brs), 10.6 (1H, brs), 9.97 (1H, brs), 8.28 (1H, d, J = 3.0 Hz), 7.92
(1H,d,J =8.6 Hz), 7.75 (1H, s), 7.31 (1H,dd, J = 8.6 and 3.0 H), 4.03 (2H, t, J = 6.8 Hz), 3.25 (2H, t, J = 6.9 Hz), 3.00
(2H,t,J =6.9 Hz),1.70 (2H, m), 1.23 (2H, m), 0.88 (3H, t, J = 7.4 Hz).

MS m/z: 425 (M + H)*.

(Example 52)

4-{3-[3-(4-Hydroxyphenyl)-1,2,4-oxadiazol-5-yl]propanoyl}amino-2-chloro-1-butylpyrrole-3-carboxylic acid

[0680]

(a) 4-Amino-2-chloro-1--butylpyrrole-3-carboxylic acid ethyl ester hydrochloride

[0681] N-Chlorosuccinimide (0.47 g, 3.54 mmol) was added at 0°C to a solution of the compound (1.00 g, 3.22 mmol)
obtained in Example 11(b) in carbon tetrachloride (10 mL). The temperature of the obtained mixture was raised to room
temperature, and the mixture was then stirred for 1.5 hours. Thereafter, the solvent was distilled away, and the residue
was purified by silica gel column chromatography (hexane/ethyl acetate) to obtain a chloroaminopyrrole compound (0.24
g, yield: 22%) in the form of a pale yellow oily substance.

[0682] A 4 M-hydrochloric acid-dioxane solution was added to the obtained chloroaminopyrrole compound (190 mg,
0.61 mmol), and the obtained mixture was then left to rest at room temperature for 8 hours. Thereafter, the reaction
solution was concentrated to obtain the title compound (172.1 mg, yield: 100%) in the form of a pale violet solid.

TH NMR (400 MHz, MeOH-d4): § (ppm) = 9.79 (2H, brs), 7.15 (1H, s), 4.26 (2H, q, J = 7.0 Hz), 4.02 (2H, t, = 7.2 Hz),
1.64 (2H, m), 1.31 (3H,t, J =7.0 Hz), 1.25 (2H, m), 0.89 (3H, t, J = 7.4 Hz).

(b) 4-{3-[3-(4-Hydroxyphenyl)-1,2,4-oxadiazol-5-yl]propanoyl}amino-2-chloro-1-butylpyrrole-3-carboxylic acid

[0683] Reactions were carried out in the same manner as in Examples 3(c) and 3(d) using the compound obtained in
Example 51(a) and the compound obtained in Example 3(b) to obtain the title compound.

TH NMR (400 MHz, DMSO-dg): 8 (ppm) = 10.7 (1H, brs), 9.64 (1H, brs), 8.27 (1H, d, J = 3.0 Hz), 7.90 (1H, d, J = 8.6
Hz), 7.38 (1H, s), 7.31 (1H, dd, J = 8.6 and 3.0 Hz), 3.93 (2H, t, = 7.2 Hz), 3.24 (2H, t,J = 7.0 Hz), 2.99 (2H,t,J=7.0
Hz), 1.61 (2H, m), 1.23 (2H, m), 0.86 (3H, t, J = 7.5 Hz).

MS m/z: 434 (M + H)*,
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(Example 53)
4-{3-[4-Trifluoromethyl-5-(4-hydroxyphenyl)isoxazol-3-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0684]

(a) 3-[4-Trifluoromethyl-5-(4-hydroxyphenyl)isoxazol-3-yl]propionic acid

[0685] 1,4-Phenylene diisocyanate (597.1 mg, 3.73 mol) and triethylamine (780 plL, 5.60 mmol) were added to a
solution of 1-methoxy-4-trifluoropropynylbenzene (373.2 mg, 1.86 mmol) and 4-nitrobutanoic acid methyl ester (441.5
mg, 2.80 mmol) in toluene (10 mL). Using a microwave reactor, the obtained mixure was stirred at 150°C for 2 hours.
The reaction solution was filtered with celite, and the solvent was then distilled away. The residue was purified by silica
gel column chromatography (hexane/ethylacetate) to obtain a trifluoromethyl isoxazole compound (144.0 mg, yield: 25%).
[0686] A 1M-sodium hydroxide aqueous solution (880 wL, 0.88 mmol) was added to a solution of the obtained trifluor-
omethyl isoxazole compound (144.0 mg, 0.44 mmol) in ethanol (3 mL), and the obtained mixture was then stirred at
room temperature for 1 hour. Thereafter, 5 M-hydrochloric acid was added to the reaction solution, and the generated
precipitate was then collected by filtration, so as to obtain the title compound (129.7 mg, yield: 94%) in the form of a
colorless powder.

TH NMR (500 MHz, CDCly): § (ppm) = 7.66 (2H, d, J = 8.8 Hz), 7.01 (2H, d, J = 8.8 Hz), 3.88 (3H, s), 3.15 (2H, t, J =
7.3 Hz),2.92 2H,t, J =7.3 Hz).

(b) 4-{3-[4-Trifluoromethyl-5-(4-hydroxyphenyl)isoxazol-3-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0687] Reactions were carried out in the same manner as in Examples 1(c) and 1(d) using the compound obtained in
Example 53(a) to obtain the title compound in the form of a colorless powder.

H NMR (400 MHz, DMSO-dg): 6 (ppm) =12.2 (1H, s), 10.4 (1H, s), 9.41 (1H, s), 7.55 (2H, d, J = 8.6 Hz), 7.31 (1H, d,
J=2.3Hz),7.30(1H,d,J=2.3 Hz),6.97 (2H,d, J =8.6 Hz), 3.91 2H, q, J = 7.1 Hz), 3.09 (2H, t, J = 7.1 Hz), 2.85 (2H,
t,J=7.1Hz), 1.30 (3H,t, J =7.1 Hz).

MS m/z: 438 (M + H)*.

(Example 54)

4-{3-[2-(4-Hydroxyphenyl)thiazol-5-yl]-2-methylpropanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0688]

[0689] A solution of sodium hydride (450 mg, 11.7 mmol) in THF (100 mL) was cooled on ice under a nitrogen
atmosphere, and methyl malonic acid diethyl ester (2 mL, 11.7 mmol) was then added dropwise to the reaction solution.
The temperature of the reaction solution was raised to room temperature, and it was then stirred for 1 hour. Thereafter,
2-chloro-5-chloromethylthiazole (2.0 g, 13 mmol) was added to the reaction solution, and the obtained mixture was then
stirred at room temperature for 1 day. Subsequently, water was added to the reaction solution, and it was then extracted
with ethyl acetate. The organic layer was washed with water and a saturated saline. The organic layer was dried over
anhydrous sodium sulfate, and the solvent was then distilled away. The obtained residue was purified by silica gel column
chromatography (hexane/ethyl acetate) to obtain an oily substance (1.7 g, yield: 48%).
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[0690] The obtained compound was dissolved in ethanol (15 mL), and a 2 N-sodium hydroxide aqueous solution (15
mL) was then added to the solution. The obtained mixture was stirred at room temperature for 1 day. Thereafter, the
reaction solution was neutralized with 2 N-hydrochloric acid, sodium chloride was then added to the reaction solution,
and the organic layer was then extracted with ethyl acetate. The organic layer was washed with water and a saturated
saline, and it was then dried over anhydrous sodium sulfate. The solvent was distilled away to obtain a colorless solid
(0.98 g, yield: 71%). The obtained solid was dissolved in xylene (70 mL), and the obtained mixture was then heated to
reflux for 4 hours. Thereafter, the solvent was distilled away to obtain an oily substance (860 mg, yield: 99%).

[0691] A reaction was carried out in the same manner as in Example 1(c)-1 using the above-obtained compound (205
mg, 1.0 mmol) and the compound obtained in Example 12(a). Subsequently, a reaction was carried out in the same
manner as in Example 7(b) using 4-methoxyphenylboronic acid. Using the obtained ester compound, reactions were
carried out in the same manner as in Example 1(c)-2 and 1(d), so as to obtain the title compound (85.5 mg) in the form
of a yellow solid.

TH NMR (500 MHz, CD;0D): § (ppm) = 9.49 (1H, brs), 7.68 (2H, d, J = 8.3 Hz), 7.46 (1H, s), 7.14 (1H, d, J = 2.4 Hz),
6.86 (2H,d, J =8.8 Hz),3.92 (2H,q, J = 7.0 Hz), 3.28 (1H, dd, J = 14.6 and 7.8 Hz), 3.00 (1H, dd, J = 14.8 and 6.5 Hz),
2.76-2.75 (1H, m), 1.45 (3H, t, J =7.3 Hz), 1.32 (3H,d, J =7.0 Hz), 1.27 (3H, t, J = 7.1 HZ).

(Example 55)
4-{3-[5-(4-Hydroxyphenyl)-[1,3,4]thiadiazol-2-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0692]

(a) Ethyl 3-[5-(4-methoxyphenyl)-[1,3,4]thiadiazol-2-yl]propionate

[0693] 4-Methoxybenzoyl hydrazide (1.0 g, 6.02 mmol) was suspended in dichloromethane (18 mL), and succinic acid
chloride monoethyl ester (0.86 mL, 6.02 mmol) and pyridine (0.54 mL, 6.62 mmol) were then added to the suspension
under ice cooling. While gradually raising the temperature of the obtained mixture to room temperature, the mixture was
stirred overnight. Thereafter, 1 N-hydrochloric acid was added to the reaction solution, and the obtained mixture was
then extracted with dichloromethane three times. The organic layer was washed with a saturated sodium bicarbonate
aqueous solution, and itwas then dried over anhydrous sodium sulfate, followed by concentration underreduced pressure.
[0694] The obtained residue was suspended in toluene (25 mL), and a Lawesson reagent (1.95 g, 4.81 mmol) and
pyridine (0.97 mL) were then added to the suspension. The obtained mixture was stirred at 100°C for 1 hour. Thereafter,
the reaction solution was concentrated, and the residue was then purified with a fractionation purification apparatus
(Biotage, ethyl acetate : hexane =1 : 19 -2 : 3), so as to obtain the title compound (1.76 g, quantitative) in the form of
a colorless solid.

TH NMR (400 MHz, CDCl,): § (ppm) = 7.85 (2H, d, J = 9.3 Hz), 6.95 (2H, d, J = 9.3 Hz), 4.16 (2H, q, J = 7.4 Hz), 3.85
(3H, s), 3.41 (2H,t,J =7.0Hz), 2.89 (2H, t,J = 7.0 Hz), 1.26 (3H, t, J = 7.4 Hz).

MS m/z: 293 (M + H)*.

(b) 3-[5-(4-Methoxyphenyl)-[1,3,4]thiadiazol-2-yl]propionic acid

[0695] The compound (1.76 g, 6.02 mmol) obtained in Example 55(a) was dissolved in a mixture of ethanol (15 mL)
and THF (15 mL), and a 5 N-sodium hydroxide aqueous solution (3.60 mL) was then added to the solution. The obtained
mixture was stirred at room temperature for 2 hours. Thereafter, 1 N-hydrochloric acid was added to the reaction solution,
and the obtained mixture was then extracted with a mixed solvent of ethyl acetate and THF three times. The organic
layer was washed with a saturated saline, and it was then dried over anhydrous sodium sulfate, followed by concentration
under reduced pressure. The residue was purified with a fractionation purification apparatus (Biotage, dichloromethane :
methanol = 98 : 2 - 80 : 20), so as to obtain the title compound (1.25 g, 79%) in the form of a colorless solid.

(c) 4-{3-[5-(4-Methoxyphenyl)[1,3,4]thiadiazol-2-yl]propanoylamino}-1-methylpyrrole-3-carboxylic acid ethyl ester

[0696] The compound (80 mg, 0.30 mmol) obtained in Example 55(b) and ethyl 4-amino-1-methylpyrrole-3-carboxylate
hydrochloride (103 mg, 0.39 mmol) were dissolved in dimethylformamide (3 mL). Thereafter, HATU (163 mg, 0.43 mmol)
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and diisopropylethylamine (0.089 mL, 0.51 mmol) were added to the solution, and the obtained mixture was then stirred
at room temperature for 5 hours. A sodium bicarbonate aqueous solution was added to the reaction solution, and the
obtained mixture was then extracted with a mixture of ethyl acetate and THF three times. The organic layer was washed
with a saturated saline, and it was then dried over anhydrous sodium sulfate, followed by concentration under reduced
pressure. The residue was purified with a fractionation purification apparatus (Biotage, ethyl acetate : hexane = 3 : 7,
and then ethyl acetate), so as to obtain the title compound (162 mg, quantitative) in the form of a colorless solid.

TH NMR (400 MHz, CDCly): § (ppm) = 9.36 (1H, brs), 7.84 (2H, d, J = 8.6 Hz), 7.39 (1H, d, J = 2.4 Hz), 7.07 (1H, d, J
=24 Hz), 6.94 (2H, d, J = 8.6 Hz), 4.26 (2H, q, J = 7.4 Hz), 3.87 (2H, q, J = 7.0 Hz), 3.81 (3H, s), 3.51 (2H,t,J =7.0
Hz), 2.96 (2H,t, J=7.0 Hz), 1.42 (3H, t,J =7.4 Hz), 1.32 (3H, t, J = 7.0 Hz).

MS m/z: 429 (M + H)*.

(d) 4-{3-[5-(4-Methoxyphenyl)[1,3,4]thiadiazol-2-y[]propanoylamino}-1-methylpyrrole-3-carboxylic acid

[0697] The compound (162 mg, 0.32 mmol) obtained in Example 55(c) was dissolved in ethanol (6 mL)-THF (6 mL),
and a 1N-lithium hydroxide aqueous solution (1.56 mL) was then added to the solution. The obtained mixture was stirred
at 75°C for 6.5 hours. Thereafter, concentrated hydrochloric acid (0.13 mL) was added to the reaction solution, and the
obtained mixture was then concentrated underreduced pressure. The residue was purified with a fractionation purification
apparatus (Biotage, dichloromethane : methanol = 98 : 2 - 75 : 25), so as to obtain the title compound (93 mg) in the
form of a colorless solid. The obtained compound was suspended in dichloromethane (5 mL), and it was then cooled in
a dry ice/acetone bath. A 1 N-boron tribromide-dichloromethane solution (1.68 mL) was added to the reaction solution.
While gradually raising the temperature of the reaction mixture to room temperature, the mixture was stirred overnight.
Thereafter, water was added to the reaction solution, and the mixture was then extracted with a mixture of ethyl acetate-
THF three times. The organic layer was washed with a saturated saline, and it was then dried over anhydrous sodium
sulfate, followed by concentration under reduced pressure. The residue was purified with a fractionation purification
apparatus (Biotage, dichloromethane : methanol = 97: 3 - 60 : 40), so as to obtain the title compound (65 mg, 73%).
THNMR (400 MHz, DMSO-dg): § (ppm) = 12.3 (1H, brs), 10.2 (1H, brs), 9.47 (1H, brs), 7.78 (2H, d, J = 8.8 Hz), 7.34
(MH,d,J =24 Hz), 732 (1H,d, J = 2.4 Hz), 6.92 (2H, d, J = 8.8 Hz), 3.93 (2H, q, J = 7.3 Hz), 3.40 (2H, t, J = 7.3 HZz),
2.95(2H,t,J =7.3 Hz), 1.33 (2H, t, J = 7.3 Hz).

MS m/z: 385 (M - H)~.

(Example 56)

4-{3-[1-(4-Hydroxyphenyl)-5-isopropylpyrazol-4-yl]propanoylamino}-1-ethylpyrrole-3-carboxylic acid

HO. O =N
;7 “Y\’L}N\O >
N (o] / .
-—

(a) 5-Isopropyl-1-(4-methoxyphenyl)pyrazol-4-carboxylic acid ethyl ester

[0698]

[0699] A mixture of ethyl isobutyryl acetate (500 mg, 3.16 mmol) and dimethylformamide dimethylacetal (414 mg, 3.48
mmol) was stirred at 120°C for 2 hours. The reaction solution was cooled to room temperature, and 4-methoxyphenyl
hydrazine hydrochloride (552 mg, 3.16 mmol) and ethanol (8 mL) were then added thereto. The obtained mixture was
stirred at 80°C for 1.5 hours. The reaction solution was cooled to room temperature, and it was then concentrated under
reduced pressure. The residue was purified with a fractionation purification apparatus (Biotage, ethyl acetate : hexane
=1:19-1:4), so as to obtain the title compound (682 mg, 75%) in the form of a yellow solid.

TH NMR (400 MHz, CDCly): § (ppm) = 7.98 (1H, s), 7.25 (2H, d, J = 8.6 Hz), 6.97 (2H, d, J = 8.6 Hz), 4.30 (2H, q, J =
7.4 Hz), 3.85 (3H, s), 3.24 (1H, sept, J =7.0 Hz), 1.36 (3H, t, J = 7.4 Hz), 1.31 (6H, d, J = 7.0 Hz).

MS m/z: 289 (M + H)*.

(b) [5-Isopropyl-1-(4-methoxyphenyl)pyrazol-4-yllmethanol
[0700] The compound (680 mg, 2.36 mmol) obtained in Example 56(a) was dissolved in THF (10 mL). While stirring

the solution under ice cooling, lithium aluminum hydride (98 mg, 2.52 mmol) was gradually added to the reaction solution,
and the obtained mixture was stirred at the same temperature for 1 hour. Thereafter, water was added to the reaction
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solution, and insoluble materials were removed by filtration with celite, and the filtrate was then extracted with ethyl
acetate three times. The organic layer was washed with a saturated saline, and it was then dried over anhydrous sodium
sulfate, followed by concentration under reduced pressure. The residue was purified with a fractionation purification
apparatus (Biotage, ethyl acetate : hexane = 1 : 1, and then ethyl acetate), so as to obtain the title compound (490 mg,
84%) in the form of a colorless solid.

TH NMR (400 MHz, CDClg): § (ppm) = 7.55 (1H, s), 7.25 (2H, d, J = 8.6 Hz), 6.95 (2H, d, J = 8.6 Hz), 4.67 (2H, s), 3.84
(3H, s), 3.04 (1H, sept, J = 7.0 Hz), 1.56 (1H, brs), 1.27 (6H, d, J = 7.0 Hz).

MS m/z: 247 (M + H)*,

(c) 5-lsopropyl-1-(4-methoxyphenyl)pyrazol-carbaldehyde

[0701] The compound (490 mg, 1.99 mmol) obtained in Example 56(b) was dissolved in THF (10 mL), and manganese
dioxide (590 mg, 5.97 mmol) was then added to the solution. The obtained mixture was stirred at room temperature for
42 hours. Thereafter, manganese dioxide (295 mg, 2.98 mmol) was added to the reaction mixture, and the obtained
mixture was further stirred for 24 hours. Thereafter, insoluble materials were removed by filtration, and the filtrate was
then concentrated under reduced pressure. The residue was purified with a fractionation purification apparatus (Biotage,
ethylacetate : hexane=1:9-2 : 3), soasto obtain the title compound (486 mg, quantitative) in the form of a colorless solid.
TH NMR (400 MHz, CDCl3): 8 (ppm) = 10.04 (1H, s), 8.03 (1H, s), 7.27 (2H, d, = 9.0 Hz), 6.99 (2H, d, J = 9.0 Hz), 3.86
(3H, s), 3.16 (1H, sept, J = 7.0 Hz), 1.35 (6H, d, J = 7.0 Hz).

(d) Ethyl 3-[5-isopropyl-1-(4-methoxyphenyl)pyrazol-4-yllacrylate

[0702] Sodium hydride (37 mg, 0.98 mmol) was suspended in THF (4 mL), and triethyl phosphonoacetate (220 mg,
0.98 mmol) was then added dropwise to the suspension under ice cooling. The obtained mixture was stirred at the same
temperature for 30 minutes. Thereafter, a solution of the compound (200 mg, 0.82 mmol) obtained in Example 56(c) in
THF (3 mL) was added to the reaction solution. While gradually raising the temperature of the reaction mixture to room
temperature, the reaction solution was stirred for 2.5 hours. Thereafter, a saturated saline was added to the reaction
solution, and the mixture was extracted with ethyl acetate three times. The organic layer was washed with a saturated
saline, and it was then dried over anhydrous sodium sulfate, followed by concentration under reduced pressure. The
residue was purified with a fractionation purification apparatus (Biotage, ethyl acetate : hexane =1:9-2:3),so as to
obtain the title compound (256 mg, quantitative) in the form of a colorless solid.

TH NMR (400 MHz, CDCl3): & (ppm) = 7.86 (1H, s), 7.85(1H, d, J = 16.1 Hz), 7.30 (2H, d, J = 8.8 Hz), 7.01 (2H, d, J =
8.8 Hz), 6.23 (1H, d, J =16.1 Hz), 4.28 (2H, q, J = 7.3 Hz), 3.89 (3H, s), 3.14 (1H, sept, J=6.8 Hz), 1.36 (3H, t,J=7.3
Hz), 1.34 (6H, d, J = 6.8 Hz).

MS m/z: 315 (M + H)*.

(e) Ethyl 3-[5-isopropyl-1-(4-methoxyphenyl)pyrazol-4-yl]propionate

[0703] The compound (254 mg, 0.81 mmol) obtained in Example 56(d) was dissolved in a mixture of ethanol (5 mL)
and THF (5 mL), and 10% palladium-carbon (50 mg) was then added to the solution. The obtained mixture was stirred
under a hydrogen atmosphere at room temperature for 2 hours. Thereafter, the catalyst was removed by filtration, and
the reaction solution was then concentrated under reduced pressure. The residue was purified with a fractionation
purification apparatus (Biotage, ethyl acetate : hexane =1 :4 - 2 : 3), so as to obtain the title compound (243 mg, 95%)
in the form of a colorless oily product.

TH NMR (400 MHz, CDClg): § (ppm) = 7.39 (1H, s), 7.24 (2H, d, J = 9.0 Hz), 6.94 (2H, d, J = 9.0 Hz), 415 (2H, q, J =
7.4 Hz), 3.83 (3H, s), 3.01 (1H, sept, J = 6.7 Hz), 2.89 2H, t, J =7.4 Hz), 2.62 (2H,t,J=7.4 Hz),1.26 3H, t, J =74
Hz), 1.34 (6H, d, J = 6.7 Hz).

MS m/z: 317 (M + H)*.

(f) 4-{3-[5-Isopropyl-1-(4-methoxyphenyl)pyrazol-4-yl]propionate

[0704] The compound (120 mg, 0.38 mmol) obtained in Example 56(e) was dissolved in a mixture of ethanol (2 mL)
and THF (2 mL), and a 5 N-sodium hydroxide aqueous solution (228 p.l) was then added to the solution. Thereafter, the
obtained mixture was stirred at room temperature for 4 hours. Thereafter, concentrated hydrochloric acid (95 pl) was
added to the reaction solution, and the reaction solution was then concentrated under reduced pressure, so as to obtain
a crude product of the title compound.
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(9) Ethyl 4-{3-[5-isopropyl-1-(4-methoxyphenyl)pyrazol-4-ylJpropanoylamino}-1-ethylpyrrolecarboxylate

[0705] A reaction was carried out in the same manner as in Example 1(c)-1 using the compound (0.38 mmol) obtained
in Example 56(f), ethyl 4-amino-1-methylpyrrole-3-carboxylate hydrochloride (83 mg, 0.38 mmol), HATU (159 mg, 0.42
mmol), and diisopropylethylamine (132 pl, 0.76 mmol), so as to obtain the title compound (172 mg, quantitative) in the
form of a colorless oily product.

TH NMR (400 MHz, CDCl3): 8 (ppm) = 9.32 (1H, brs), 7.43 (1H, d, J = 2.4 Hz), 7.41 (1H, s), 7.24 (1H, d< J = 9.0 Hz),
7.07(1H,d,J=2.4Hz),6.93(2H,d,J=9.0Hz),4.27 (2H,q,J=7.0Hz), 3.88 (2H, q, J = 7.4 Hz), 3.83 (3H, s), 3.06-2.96
(3H, m), 2.68 2H,t,J =7.4 Hz), 1.42 (3H,t,=7.4 Hz), 1.33 (3H, t,J =7.0 Hz), 1.24 (6H, d, J = 6.7 Hz).

MS m/z: 453 (M + H)*.

(h) 4-{3-[5-Isopropyl-1-(4-hydroxyphenyl)pyrazol-4-yllpropanoylamino}-1-ethylpyrrolecarboxylic acid

[0706] Reactions were carried out in the same manner as in Examples 1(c)-2 and 1(d) using the compound obtained
in Example 56(g), so as to obtain the title compound in the form of a colorless solid.

TH NMR (400 MHz, DMSO-dg): & (ppm) = 12.2 (1H, brs), 9.77 (1H, brs), 9.37 (1H, brs), 7.35 (1H, s), 7.31 (1H, d, J =
2.7Hz),7.27 (1H,d, J =2.7 Hz), 7.11 (2H, d, J = 8.2 Hz), 6.83 (2H d, J = 8.2 Hz), 3.90 (2H, q, J = 7.4 Hz), 2.93 (1H,
sept, J=7.4Hz),2.82(2H,t, J=7.4Hz), 263 (2H,t, J=7.4Hz), 1.29 (2H,t,J =7.4 Hz), 1.17 (6H, d, J = 7.4 Hz):
MS m/z: 409 (M - H)~.

(Example 57)

4-{3-[4-Chloro-3-(4-hydroxyphenyl)isothiazol-5-yl]propanoylamino}-1-ethylpyrrole-3-carboxylic acid

[0707]
HO O . N

"o OH
B b ) Y

(a) 5-(4-Methoxyphenyl)-[1,3,4]oxathiazol-2-one

[0708] 4-Methoxybenzamide (3.0 g, 19.9 mmol) was suspended in a mixture of toluene (30 mL) and THF (15 mL),
and chlorosulfenyl chloride (3.35 mL, 39.7 mmol) was then added to the suspension. The obtained mixture was stirred
at80°C for 2.5 hours. The reaction solution was cooled to room temperature, and it was then concentrated under reduced
pressure. Thereafter, diethyl ether was added to the residue, and insoluble materials were then removed by filtration,
so as to obtain the title compound (3.64 g, 88%) in the form of a colorless solid.

TH NMR (400 MHz, CDCly): § (ppm) = 7.94 (2H, d, J = 8.8 Hz), 7.00 (2H, d, J = 8.8 Hz), 3.91 (3H, s).

(b) Ethyl 3-(4-methoxyphenyl)isothiazol-5-carboxylate

[0709] The compound (1.8 g, 8.6 mmol) obtained in Example 57(a) was dissolved in xylene (10 mL), and ethyl pro-
pynoate (2.2 mL, 21.5 mmol) was then added to the solution. Using a microwave reactor, the obtained mixture was
stirred at 170°C for 30 minutes. The reaction solution was cooled to room temperature, and it was then concentrated
under reduced pressure. The residue was purified with a fractionation purification apparatus (Biotage, ethyl acetate :
hexane =2:98-1 : 4), so as to obtain the title compound (1.25 g, 55%) in the form of a yellow oily product.

TH NMR (400 MHz, CDCly): § (ppm) = 8.03 (1H, s), 7.89 (2H, d, J = 8.6 Hz), 6.96 (2H, d, J = 8.6 Hz), 4.40 (2H, q, J =
7.4 Hz), 3.85 (3H, s), 1.40 (3H, t, J = 7.4 Hz).

MS m/z: 264 (M + H)*.

(c) [3-(4-Methoxyphenyl)isothiazol-5-ylimethanol

[0710] The compound (1.1 g, 4.18 mmol) obtained in Example 57(b) was dissolved in a mixture of ethanol (5 mL) and
THF (5 mL), and a 5 N-sodium hydroxide aqueous solution (0.84 mL, 16.7 mmol) was then added to the solution. The
obtained mixture was stirred at room temperature for 4 hours. Thereafter, 1 N-hydrochloric acid was added to the reaction
solution, and the mixture was then extracted with ethyl acetate three times. The organic layerwas washed with a saturated
saline, and it was then dried over anhydrous sodium sulfate, followed by concentration under reduced pressure. The
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residue was dissolved in THF (5 mL), and a borane-dimethyl sulfide complex (0.51 mL, 5.42 mmol) was added to the
solution. The obtained mixture was stirred at 60°C for 1.5 hours. Thereafter, water was added to the reaction solution,
and the obtained mixture was then stirred for 10 minutes. Thereafter, a saturated saline was added to the reaction
solution, and the mixture was then extracted with ethyl acetate three times. The organic layer was washed with a saturated
saline, and it was then dried over anhydrous sodium, sulfate, followed by concentration under reduced pressure. The
residue was purified with a fractionation purification apparatus (Biotage, ethyl acetate : hexane =1:4-4:1), so as to
obtain the title compound (0.67 g, 72%) in the form of a pale yellow solid.

THNMR (400 MHz, CDCl3): 8 (ppm)=7.90(2H,d,J=8.8Hz),7.44(1H,s),6.99(2H,d,J=8.8 Hz),5.05(2H, s), 3.88 (3H, s).
MS m/z: 222 (M + H)*.

(d) [4-Chloro-3-(4-methoxyphenyl)isothiazol-5-yllmethanol

[0711] The compound (332 mg, 1.5 mmol) obtained in Example 57(c) was dissolved in dimethylformamide (5 mL),
and N-chlorosuccinimide (220 mg, 1.65 mmol) was then added to the solution. The obtained mixture was stirred at room
temperature overnight. Thereafter, a saturated saline was added to the reaction solution, and the mixture was then
extracted with ethyl acetate three times. The organic layer was washed with a saturated saline, and it was then dried
over anhydrous sodium sulfate, followed by concentration under reduced pressure. The residue was purified with a
fractionation purification apparatus (Biotage, ethyl acetate : hexane =1 :4 -=1: 1), so as to obtain the title compound
(210 mg, 55%) in the form of a colorless solid.

TH NMR (400 MHz, CDCl3): § (ppm) = 7.82 (2H, d, J = 8.6 Hz), 6.97 (2H, d, J = 8.6 Hz), 4.98 (2H, s), 3.85 (3H, s).

(e) 3-[4-Chloro-3-(4-methoxyphenyl)isothiazol-5-yl]propionic acid (e)-1

[0712] The compound (206 mg, 0.81 mmol) obtained in Example 57(d) was dissolved in dichloromethane (5 mL), and
phosphorous tribromide (0.03 mL, 0.32 mmol) was then added to the solution. The obtained mixture was stirred at room
temperature for 30 minutes. The reaction solution was concentrated under reduced pressure, and the residue was then
dissolved in a mixture of acetonitrile (3 mL) and dimethylformamide (1 mL). Triethyl methanetricarboxylate (0.26 mL,
1.22 mmol) and potassium carbonate (390 mg, 2.82 mmol) were added to the obtained solution, and the obtained mixture
was then stirred at 60°C for 3 hours. Thereafter, a saturated saline was added to the reaction solution, and the mixture
was then extracted with ethyl acetate three times. The organic layer was washed with a saturated saline, and it was
then dried over anhydrous sodium sulfate, followed by concentration under reduced pressure. The residue was purified
with a fractionation purification apparatus (Biotage, ethyl acetate : hexane =2 : 98 - 1 ; 3) to obtain a triester compound
(320 mg, 72%) in the form of a yellow oily product.

(e)-2

[0713] The triester compound obtained in Example 57(e)-1 was dissolved in a mixture of ethanol (5 mL) and THF (5
mL), and 5 N-sodium hydroxide (1.23 mL, 6.13 mmol) was then added to the solution. The obtained mixture was stirred
at room temperature overnight. The reaction solution was concentrated under reduced pressure, and acetic acid (5 mL)
was then added to the residue. The obtained mixture was stirred at 120°C for 4 hours. The reaction solution was
concentrated under reduced pressure, and 1 N-hydrochloric acid was then added to the residue, followed by extraction
three times with ethyl acetate. The organic layer was washed with a saturated saline, and it was then dried over anhydrous
sodium sulfate, followed by concentration under reduced pressure, to obtain a crude product of the title compound.

(f) Allyl4-{3-[4-chloro-3-(4-methoxyphenyl)isothiazole-5-yl]propanoylamino}-1-ethylpyrrole-3-carboxylate

[0714] Usingthe compound (195 mg, 0.65 mmol) obtained in Example 57(e), allyl 4-amino-1-ethylpyrrole-3-carboxylate
(151 mg, 0.65 mmol), HATU (274 mg, 0.72 mmol), and diisopropylethylamine (0.14 mL, 0.79 mmol), a reaction was
carried out in the same manner as in Example 1(c)-1, so as to obtain the title compound (171 mg, 55%) in the form of
a yellow oily product.

TH NMR (400 MHz, CDCly): § (ppm) = 9.32 (1H, brs), 7.86 (2H, d, J = 8.8 Hz), 7.47 (1H, d, J = 2.4 Hz), 7.15 (1H, d, J
=2.4Hz),7.01 (2H, d, J = 8.8 Hz), 6.08-5.96 (1H, m), 5.39 (1H, dd, J = 18, 1.5 Hz), 5.29 (1H, dd, J = 10, 1.5 Hz), 4.75
(2H,d,J =5.9 Hz), 3.94 (2H, q,J = 7.3 Hz), 3.89 (38H, s), 3.38 (2H, t. J =7.3 Hz), 2.83 (2H, t, J = 7.3 Hz), 1.48 (3H, t, J
=7.3 Hz).

(9) 4-{3-[4-Chloro-3-(hydroxyphenyl)isothiazol-5-yl]propanoylamino}-1-ethylpyrrole-3-carboxylic acid

[0715] The compound (170 mg, 0.36 mmol) obtained in Example 57(f) was dissolved in THF (4 mL), and tetrakist-
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riphenylphosphine palladium (17 mg, 0.01 mmol) and pyrrolidine (0.060 mL, 0.72 mmol) were then added to the solution.
The obtained mixture was stirred at room temperature for 6 hours. The reaction solution was concentrated under reduced
pressure. The residue was purified with a fractionation purification apparatus (Biotage, dichloromethane, and then
dichloromethane : methanol =85 : 15) to obtain a carboxylic acid compound (155 mg, quantitative) in the form of a yellow
amorphous solid. The obtained carboxylic acid compound was suspended in dichloromethane (5 mL), and it was then
cooled in a dry ice-acetone bath. Thereafter, 1 N-boron tribromide (1.8 mL) was added to the reaction solution. While
gradually raising the temperature of the reaction mixture to room temperature, the mixture was stirred overnight. There-
after, water was added to the reaction solution, and the mixture was then extracted with a mixture of ethyl acetate and
THF three times. The organic layer was washed with a saturated saline, and it was then dried over anhydrous sodium
sulfate, followed by concentration under reduced pressure. The residue was purified with a fractionation purification
apparatus (Biotage, dichloromethane, and then, dichloromethane : methanol =4 : 1), and was then purified by thin-layer
chromatography for separation (dichloromethane : methanol = 92 : 8), so as to obtain the title compound (50 mg, 33%)
in the form of a yellow solid.

TH NMR (400 MHz, DMSO-dg): & (ppm) = 9.49 (1H, brs), 7.64 (2H, d, J = 8.6 Hz), 7.30 (1H, d, J =2.4 Hz), 7.25 (1H, d,
J=24Hz),6.86(2H,d, J=8.6 Hz),3.90 (2H, q,J =7.0 Hz), 3.20 (2H,t,J =7.0 Hz), 2.81 (2H, t, J = 7.0 HZz), 1.29 (3H,
t, J =7.0Hz).

MS m/z: 418 (M - H)".

(Example 58)
4-{3-[4-Ethyl-3-(4-hydroxyphenyl)isothiazol-5-yl]propanoylamino}-1-ethylpyrrole-3-carboxylic acid

[0716]

(a) [4-Bromo-3-(4-methoxyphenyl)isothiazol-5-yllmethanol

[0717] The compound (410 mg, 1.85 mmol) obtained in Example 57(c) was dissolved in dimethylformamide (5 mL),
and N-bromosuccinimide (363 mg, 2.04 mmol) was then added to the solution. The obtained mixture was stirred at room
temperature overnight. Thereafter, a saturated saline was added to the reaction solution, and the mixture was then
extracted with ethyl acetate three times. The organic layer was washed with a saturated saline, and it was then dried
over anhydrous sodium sulfate, followed by concentration under reduced pressure. The residue was purified with a
fractionation purification apparatus (Biotage, ethyl acetate : hexane = 1: 4 - 2 : 3), so as to obtain the title compound
(190 mg, 34%) in the form of a yellow solid.

TH NMR (400 MHz, CDClg): & (ppm) =7.78 (2H, d, J = 8.6 Hz), 6.97 (2H, d, J = 8.6 Hz), 4.96 (2H, s), 3.85 (3H, s), 2.19
(1H, brs).

(b) Triethyl 2-[4-bromo-3-(4-methoxyphenyl)isothiazol-5-yl]ethanetricarboxylate

[0718] The compound (190 mg, 0.63 mmol) obtained in Example 58(a) was suspended in toluene (3 mL), and thionyl
chloride (0.055 mL, 0.76 mmol) and pyridine (1 drop) were then added to the suspension. The obtained mixture was
stirred at 120°C for 10 minutes. The reaction solution was cooled to room temperature, and it was then concentrated
under reduced pressure. The residue was dissolved in acetonitrile (3 mL), and triethyl methanetricarboxylate (0.17 mL,
0.82 mmol), potassium carbonate (218 mg, 1.58 mmol) and sodium iodide (9 mg, 0.06 mmol) were then added to the
solution. The obtained mixture was stirred at 100°C for 1.5 hours. The reaction solution was concentrated under reduced
pressure, and a sodium bicarbonate aqueous solution was then added to the residue, followed by extraction three times
with ethyl acetate. The organic layer was washed with a saturated saline, and it was then dried over anhydrous sodium
sulfate, followed by concentration under reduced pressure. The residue was purified with a fractionation purification
apparatus (Biotage, ethyl acetate : hexane = 1:9 -2 : 3), so as to obtain the title compound (324 mg, quantitative) in
the form of a yellow oily product.

TH NMR (400 MHz, CDCl,): & (ppm) = 7.78 (2H, d, J = 8.8 Hz), 7.00 (2H, d, J = 8.8 Hz), 4.31 (6H, q, J = 7.3 Hz), 3.89
(3H, s), 1.29 (9H, t, J = 7.3 Hz). MS m/z: 514 (M + H)*.
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(c) 1-Ethyl-4-{3-[4-ethyl-3-(4-hydroxyphenyl)isothiazol-5-yl]propanoylamino}pyrrole-3-carboxylic acid

[0719] A reaction was carried out in the same manner as in Example 57(e)-2 using the compound obtained in Example
58(b) to obtain a carboxylic acid compound in the form of colorless solid. Using the obtained carboxylic acid compound,
reactions were carried out in the same manner as in Examples 25(c) and 25(d). Using the obtained amide compound,
a reaction was carried out in the same manner as in Example 1(d), so as to obtain the title compound in the form of a
colorless solid.

TH NMR (400 MHz, DMSO-dg): § (ppm) = 12.2 (1H, brs), 9.67 (1H, brs), 9.36 (1H, brs), 7.36 (2H, d, J = 8.6 Hz); 7.32
(1H,d,J =24 Hz), 7.28 (1H, d, J = 2.4 Hz), 6.82 (2H, d, J = 8.6 Hz), 3.90 (2H, q, J = 7.4 Hz), 3.16 (2H, t, J = 7.0 Hz),
2.76 (2H,t,J=7.0Hz), 2.64 (2H, q,J =7.4 Hz), 1.29 (3H, t, J=7.0 Hz), 1.01 (3H, t, J = 7.4 Hz).

MS m/z: 412 (M - H)~.

(Example 59)
4-{3-[4-Acetyl-5-(4-hydroxyphenyl)isoxazol-3-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0720]

o-N
N

(a) 4-Acetyl-3-tetrahydropyranyloxymethyl-5-(4-benzyloxyphenyl)isoxazole

[0721] n-Butyl lithium (2.64 M-hexane solution, 17.70 mL) was added dropwise to a solution of 2-propy-2-yloxytet-
rahydropyran (5.48 g, 39.09 mmol) in THF (60 mL) at -78°C. The obtained mixture was stirred for 1 hour. A solution of
N-acetylmorpholine (6.06 g, 46.91 mmol) in THF (10 mL) was added dropwise to the reaction solution. The temperature
of the obtained mixture was raised to 0°C, and the mixture was then stirred for 1.5 hours. The reaction solution was
poured into a saturated ammonium chloride aqueous solution, and the obtained mixture was then extracted with a mixture
of hexane and ethyl acetate twice. The combined organic layer was washed with a saturated saline, and it was then
dried over anhydrous sodium sulfate, followed by concentration. The residue was purified by silica gel column chroma-
tography (hexane/ethyl acetate) to obtain an acetyl compound (2.43 g, yield: 34%) in the form of a pale yellow oily
substance.

[0722] A 10% sodium hypochlorite aqueous solution (15.7 mL, 21.07 mmol) was added at 0°C to a solution of the
obtained acetyl compound (2.40 g, 13.17 mmol) and 4-benzyloxybenzaldehyde oxime (2.99 g, 13.17 mmol) in THF (40
mL). The temperature of the obtained mixture was raised to room temperature, and the mixture was then stirred for 18
hours. Thereafter, the solvent was distilled away, and the residue was then extracted with ethyl acetate twice, washed
with a saturated saline, and then dried over anhydrous sodium sulfate, followed by concetnration. The residue was
purified by silica gel column chromatography (hexane/ethyl acetate), so as to obtain the title compound (2.70 g, yield:
50%) in the form of a yellow oily substance.

TH NMR (500 MHz, CDCls): 8 (ppm) = 7.47 (2H, d, J = 8.8 Hz), 7.47-7.33 (5H, m), 7.08 (2H, d, J = 8.8 Hz), 5.12 (2H,
s), 5.04 (1H,d, J=14.2 Hz), 4.88 (1H,d, J =14.2 Hz), 4.83 (1H, t, J = 3.4 Hz), 3.89 (1H, m), 3.57 (1H, m), 2.17 (3H, s),
1.88-1.55 (6H, m).

(b) 4-Acetyl-3-bromomethyl-5-(4-benzyloxyphenyl)isoxazole

[0723] A 10% hydrochloric acid-methanol solution (1 mL) was added at 0°C to a solution of the compound (2.62 g,
6.43 mmol) obtained in Example 59(a) in methanol (50 mL), and the obtained mixture was then stirred for 1 hour. The
reaction solution was concentrated to obtain an alcohol compound (2.08 g, yield: 100%) in the form of a yellowish brown
solid.

[0724] Carbon tetrabromide (3.20 g, 9.65 mmol) and triphenylphosphine (2.36 g, 9.01 mmol) were added to a solution
of the obtained alcohol compound (2.08 g, 6.43 mmol) in dichloromethane (40 mL) at room temperature, and the obtained
mixture was then stirred for 1 hour. The solvent was distilled away, and the residue was then purified by silica gel column
chromatography (hexane/ethyl acetate), so as to obtain the title compound (2.48 g, yield: 100%) in the form of a pale
yellow oily substance.

TH NMR (500 MHz, CDCl3): § (ppm) = 7.46-7.34 (5H, m), 7.45 (2H,d, J = 8.8 Hz), 7.10.(2H, d, J = 8.8 Hz), 5.13 (2H, s),
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4.74 (2H,s), 2.16 (3H, s).
(c) 3-[4-Acetyl-5-(4-benzyloxyphenyl)isoxazol-3-yl]propionic acid

[0725] Triethyl methanetricarboxylate (1.64 g, 7.06 mmol) and potassium carbonate (1.15 g, 8.35 mmol) were added
to a solution of the compound (2.48 g, 6.42 mmol) obtained in Example 59(b) in acetonitrile (40 mL). The obtained
mixture was stirred at 60°C for 1.5 hours. The reaction mixture was filtered with celite, and the filtrate was then concen-
trated. The residue was purified by silica gel column chromatography (hexane/ethyl acetate) to obtain a triester compound
(2.91 g, yield: 87%) in the form of a colorless solid.

[0726] A 1 M-sodium hydroxide aqueous solution (11.2 mL, 11.2 mmol) was added to a solution of the obtained triester
compound (1.50 g, 2.79 mmol) in ethanol (15 mL), and the obtained mixture was then stirred at room temperature for
3 hours. The reaction solution was concentrated, and acetic acid (10 mL) was then added thereto, followed by sitrring
at 110°C for 5 hours. Thereafter, water was added to the reaction solution, and it was then extracted with ethyl acetate
twice. The combined organic layer was washed with water and a saturated saline, and it was then dried over anhydrous
sodium sulfate, followed by concentration, so as to obtain the title compound in the form of a yellow syrupy substance.
TH NMR (500 MHz, CDCly): § (ppm) = 7.47-7.33 (7H, m), 7.08 (2H, d, J = 8.8 Hz), 5.12 (2H, s), 3.38 (2H, t, = 7.4 Hz),
290 (2H,t,J =7.4 Hz), 2.11 (3H, s).

(d) 4-{3-[4-Acetyl-5-(4-hydroxyphenyl)isoxazol-3-yl]propanoyl}amino-1-ethyl-pyrrole-3-carboxylic acid

[0727] Reactions were carried out in the same manner as in Examples 22(e) and 22(f) using the compound obtained
in Example 59(c), so as to obtain the title compound in the form of a colorless powder.

TH NMR (400 MHz, DMSO-dg): 8 (ppm) = 12.2 (1H, brs), 9.92 (1H, s), 9.38 (1H, s), 7.37 (2H, d, J = 9.0 Hz), 7.31 (2H,
s), 6.88 (2H,d, J=9.0Hz),3.91 2H,q,J=7.4 Hz),3.32 (2H,t,J=7.3 Hz), 2:88 (2H, t,J=7.2 HZz), 2.16 (3H, s), 1.30
(3H,t,J=7.4Hz)

MS m/z: 412 (M + H)*,

(Example 60)

4-{3-[4-Cyano-5-(4-hydroxyphenyl)isoxazol-3-yl)propanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0728]

(a) 3-Tetrahydropyranyloxymethyl-5-(4-benzyloxyphenyl)isoxazol-4-carboxylic acid methyl ester

[0729] n-Butyl lithium (2.64 M-hexane solution, 11.9 mL) was added dropwise to a solution of 2-propy-2-yloxytetrahy-
dropyran (4.00g, 28.53 mmol) in THF (40 mL) at-78°C. The obtained mixture was stirred for 1 hour. A solution of methyl
chloroformate (2.97 g, 31.39 mmol) in THF (10 mL) was added dropwise to the reaction solution. The temperature of
the obtained mixture was raised to 0°C, and the mixture was then stirred for 1.5 hours. The reaction solution was poured
into a saturated ammonium chloride aqueous solution, and the obtained mixture was then extracted with a mixture of
hexane and ethyl acetate twice. The combined organic layer was washed with a saturated saline, and it was then dried
over anhydrous sodium sulfate, followed by concentration. The residue was purified by silica gel column chromatography
(hexane/ethyl acetate) to obtain a methyl ester compound, (4.66 g, yield: 90%) in the form of a pale yellow oily substance.
[0730] A 10% sodium hypochlorite aqueous solution (52.4 mL, 70.38 mmol) was added at 0°C to a solution of the
obtained methyl ester compound (4.65 g, 23.46 mmol) in THF (80 mL) and 4-methoxybenzaldehyde oxime (3.55 g,
23.46 mmol). The temperature of the obtained mixture was raised to room temperature, and the mixture was then stirred
for 19 hours. Thereafter, the solvent was distilled away, and the residue was then extracted with ethyl acetate twice,
washed with a saturated saline, and then dried over anhydrous sodium sulfate, followed by concentration. The residue
was purified by silica gel column chromatography (hexane/ethyl acetate), so as to obtain the title compound (6.60 g,
yield: 81%) in the form of a yellow oily substance.

TH NMR (400 MHz, CDCly): § (ppm) = 7.62 (2H, d, J = 9:0 HZ), 6.98 (2H, d, J = 9.0 Hz), 5.10 (1H, d, J = 13.7 Hz), 4.97
(1H,d, J =13.7 Hz), 4.86 (1H, t, J = 3.5 Hz), 3.92 (1H, m), 3.87 (3H, s), 3.82 (3H, s), 3.59 (1H, m), 1.88-1.55 (6H, m).
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(b) 4-Cyano-3-tetrahydropyranyloxymethyl-5-(4-benzyloxyphenyl)isoxazole

[0731] The compound (6.60 g, 19.00 mmol) obtained in Example 60(a) was dissolved in a mixtutre of methanol (30
mL)and THF (30 mL), and a 5 M-sodium hydroxide aqueous solution (7.6 mL, 38.0 mmol) was then added to the solution.
The obtained mixture was stirred at room temperature for 6 hours. The reaction solution was made weakly acidic (pH
5 to 6) by addition of a citric acid aqueous solution, and it was then extracted with ethyl acetate twice. The combined
organic layer was washed with a saturated saline, and it was then dried over anhydrous sodium sulfate to obtain a
carboxylic acid compound in the form of a yellow syrupy substance. To a solution of the obtained carboxylic acid
compound in DMF (70 mL), ammonium chloride (4.07 g, 76.0 mmol), WSCI (4.37 g, 22.8 mmol), HOBt (3.49 g, 22.8
mmol) and diisopropylethylamine (13.2 mL, 76.0 mmol) were added. The obtained mixture was stirred at room temper-
ature for 15 hours. Thereafter, water was added to the reaction solution, and it was then extracted with a mixture of
toluene and ethyl acetate twice. The combined organic layer was washed with water and a saturated saline, and it was
then dried over anhydrous sodium sulfate, followed by concentration. The obtained residue was purified by silica gel
column chromatography (hexane/ethyl acetate) to obtain an amide compound (3.29 g, yield in two steps: 52%) in the
form of a colorless solid.

[0732] Triethylamine (3.45 mL, 14.85 mmol) and trifluoroacetic anhydride (2.08 mL, 14.85 mmol) were added at 0°C
to a solution of the obtained amide compound (3.29 g, 9.90 mmol) in dichloromethane (60 mL), and the obtained mixture
was then stirred for 1 hour. Thereafter, water was added to the reaction solution, and the mixture was then extracted
with dichloromethane, washed with a saturated saline, and then dried over anhydrous sodium sulfate, followed by
concentration. The obtained residue was purified by silica gel column chromatography (hexane/ethyl acetate), so as to
obtain the title compound (2.28 g, yield: 100%) in the form of a colorless oily substance.

TH NMR (500 MHz, CDCly): § (ppm) = 7.92 (2H, d, J = 8.8 Hz), 7.03 (2H, d, J = 8.8 Hz), 4.97 (1H, d, J = 14.6 Hz), 4.85
(1H, t,J =3.2 Hz), 4.81 (1H, d, J = 14.6 Hz), 3.89 (1H, m), 3.88 (3H, s), 3.61 (1H, m), 1.90 (1H, m), 1.79 (2H, m), 1.65
(1H, m), 1.62-1.55 (2H, m).

(c) 4-Cyano-3-bromomethyl-5-(4-benzyloxyphenyl)isoxazole

[0733] Areaction was carried out in the same manner as in Example 59(b) using the compound obtained in Example
60(b), so as to obtain the title compound in the form of a colorless oily substance.

TH NMR (400 MHz, CDCl3): § (ppm) = 7.92 (2H, d, J = 9.0 Hz), 7.04 (2H, d, J = 9.0 Hz), 4.60 (2H, s), 3.89 (3H, s).

(d) 3-[4-Cyano-5-(4-hydroxyphenyl)isoxazol-3-yl]propionic acid

[0734] A reaction was carried out in the same manner as in Examples 59(c) using the compound obtained in Example
60(c), so as to obtain the title compound in the form of a yellowish brown powder.

TH NMR (500 MHz, CDCls): 8 (ppm) = 7.89 (2H, d, J = 8.8 Hz), 7.02 (2H, d, J = 8.8 Hz), 3.87 (3H, s), 3.32 (2H, t, J =
7.4 Hz), 2.95 (2H, t, J = 7.4 Hz).

(e) 4-{3-[4-Cyano-5-(4-hydroxyphenyl)isoxazol-3-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0735] Reactions were carried out in the same manner as in Examples 22(e) and 1(d) using the compound obtained
in Example 60(d), so as to obtain the title compound in the form of a colorless powder.

TH NMR (500 MHz, DMSO-dg): § (ppm) = 12.2 (1H, brs), 10.2 (1H, s), 9.40 (1H, s), 7.70 (2H, d, J = 8.8 Hz), 7.30 (1H,
d,J=24Hz),7.29(1H,d, J =24 Hz), 6.96 (2H, d, J = 8.8 Hz), 3.90 (2H, q, J =7.3 Hz), 3.29 (2H, t, J = 7.1 Hz), 2.98
(2H,t,J =7.1Hz),1.29 (3H, t, J = 7.3 Hz).

MS m/z: 395 (M + H)*.

(Example 61)

4- {3-[3-(4-Hydroxyphenyl)isoxazol-5-yl]propanoyl}amino-1-propylpyrrole-3-carboxylic acid

[0736]
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[0737] Reactions were carried out in the same manner as in Examples 12(a) and 12(b) using propylamine. Using the
thus obtained compound and the compound obtained in Example 33(c), a reaction was carried out in the same manner
as in Example (47), so as to obtain the title compound.

TH NMR (400 MHz, DMSO-dg): & (ppm) = 12.3 (1H, brs), 9.88 (1H, s), 9.40 (1H, s), 7.64 (2H, d, J = 8.6 Hz), 7.30 (1H,
d,J=24Hz),728(1H,d, J =24 Hz), 6.86 (2H, d, J = 8.6 Hz), 6.71 (1H, s), 3.84 (2H, t, J =7.0 HZ), 3.06 (2H, t,J =
7.4 Hz),2.83 (2H,t, J=7.4 Hz), 1.71-1.64 (2H, m), 0.79 (3H, t, J = 7.2 Hz).

MS m/z: 384 (M + H)*,

(Example 62)
4-{3-[3-(4-Hydroxyphenyl)isoxazol-5-yl]-2-fluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0738]

(a) 3-[3-(4-Benzyloxyphenyl)isoxazol-5-yl]-2-fluoropropionic acid

[0739] Reactions were carried out in the same manner as in Examples 7(b) and 22(c) using the compound obtained
in Example 41(a), so as to obtain the title compound.

TH NMR (500 MHz, DMSO-dg): & (ppm) = 7.78 (2H, d, J = 8.8 Hz), 7.47 (2H, d,J = 7.4 Hz), 7.40 (2H, dd, J = 7.4, 7.4
Hz), 7.35 (1H,d, J =7.4 Hz), 7.14 (2H, d, J = 8.8 Hz), 6.84 (1H, s), 5.43-5.31 (1H, m), 5.17 (2H, s), 3.51-3.31 (2H, m).

(b) 4-{3-[3-(4-Hydroxyphenyl)isoxazol-5-yl]-2-fluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0740] Reactions were carried out in the same manner as in Examples 1(c) and 1(d) using the compound obtained in
Example 62(a) and the compound obtained in Example 22(a), so as to obtain the title compound in the form of a powder.
TH NMR (400 MHz, DMSO-dg): § (ppm) = 12.4 (1H, brs), 10.1 (1H, brs), 9.91 (1H, s), 7.65 (2H, d, J = 8.6 Hz), 7.40 (1H,
d,J=23Hz), 737 (1H, d, d =2.3 Hz), 6.86 (2H, d, J = 8.6 Hz), 6.81 (1H, s), 5.68-5.54 (1H, m), 3.95 (2H, q, J = 7.1
Hz), 3.60-3.40 (2H, m), 1.32 (3H, t, J = 7.1 Hz).

MS m/z: 388 (M + H)*.

(Example 63)

4-{3-[3-(4-Hydroxyphenyl)isoxazol-5-yl]-2,2-difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0741]
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(a) 3-[3-(4-Benzyloxyphenyl)isoxazol-5-yl]-2,2-diflucropropionic acid

[0742] Reactions were carried outin the same manner as in Examples 41(b)-2 and 40(b) using the compound obtained
in Example 41 (a), so as to obtain the title compound.

H NMR (400 MHz, DMSO=dg): & (ppm) = 7.80 (2H, d, J = 8.6 Hz), 7.48 (2H, d, J = 7.0 Hz), 7.42-7.39 (2H, m), 7.36
(1H,d,J=7.1Hz), 714 (2H, d, J = 8.6 Hz), 6.80 (1H, s), 5.18 (2H s), 3.49 (2H, t, J = 16.4 Hz).

(b) 4-{3-[3-(4-Hydroxyphenyl)isoxazol-5-yl]-2,2-difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0743] A reaction was carried out in the same manner as in Example 40(c) using the compound obtained in Example
63(a), so as to obtain the title compound in the form of a powder.

TH NMR (400 MHz, DMSO-dg): § (ppm) = 12.6 (1H, brs), 10.4 (1H, s), 9.93 (1H, s), 7.68 (2H, d, J = 8.6 Hz), 7.43 (1H,
d,J=24Hz),7.41(1H,d,J =2.4 Hz), 6.92 (1H, s), 6.87 (2H, d, J = 8.6 Hz), 3.97 (2H, 9, J=7.3 Hz), 3.93 (2H, t,J =
18.0 Hz), 1.32 (3H, t, J = 7.2 Hz).

MS m/z: 406 (M + H)*,

(Example 64)

4-{3-[5-(4-Hydroxyphenyl)isoxazol-3-yl]-2,2-difluoropropanoyl}amine-1-ethylpyrrole-3-carboxylic acid

[0744]

COM, Ff p':-O ‘
(’-}’“W OH

¢ °
(a) 3-[5-(4-Hydroxyphenyl)isoxazol-3-yl]-2,2-difluoropropionic acid
[0745] Reactionswere carried outin the same manner asin Examples 32(a) and 32(b) using 4-benzyloxyacetophenone
to obtain bromomethylisoxazole. Using the thus obtained compound, a reaction was carried out in the same manner as
in Example 39(a), so as to obtain the title compound in the form of a colorless powder. TH NMR (400 MHz, CDCl,): 8
(ppm) =7.71 (2H, d, J = 9.0 Hz), 7.46-7.34 (5H, m), 7.05 (2H, d, J = 9.0 Hz), 5.13 (1H, s), 3.59 (2H, t, J = 15.6 Hz).
(b) 4-{3-[5-(4-Hydroxyphenyl)isoxazol-3-yl]-2,2-difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid
[0746] A reaction was carried out in the same manner as in Example 40(c) using the compound obtained in Example
64(a), so as to obtain the title compound.
TH NMR (400 MHz, DMSO-dg): § (ppm) = 10.2 (1H, brs), 7.69 (2H, d, J = 8.6 Hz), 7.34 (1H, brs), 7.27 (1H, brs), 6.89
(2H,d, J=9.0 Hz), 6.77 (1H, s), 3.93 (2H, q, J =5.5Hz),3.69 (2H, t, J =17.6 Hz), 1.32 (3H, t,J = 7.2 Hz).
MS m/z: 406 (M + H)*.
(Example 65)
4-{3-[4-Difluoromethyl-3-(4-hydroxyphenyl)isoxazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0747]
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(a) 3-Tetrahydropyranyloxymethyl-5-(4-benzyloxyphenyl)isoxazol-4-carbaldehyde

[0748] Lithium aluminum hydride (0.66 g, 17.42 mmol) was added at 0°C to a solution of the compound (6.05 g, 17.42
mmol) obtained in Example 60(a) in THF (90 mL). The temperature of the obtained mixture was raised to room temper-
ature, and the mixture was then stirred for 15 minutes. Thereafter, water (0.66 mL), a 3 M-sodium hydroxide aqueous
solution (0.66 mL), and water (1.98 mL) were successively added to the reaction solution at 0°C, and the obtained
mixture was then stirred for 30 minutes. Thereafter, the reaction mixture was filtered with celite, and the filtrate was then
concentrated. The residue was purified by silica gel column chromatography (hexane/ethyl acetate), so as to obtain an
alcohol compound (4.04 g, yield: 73%) in the form of a colorless oily substance.

[0749] Thereafter, 1,1,1-tris(acetyloxy)-1,1-dihydro-1,2-benziodoxol-3-(1H)-one (Dess-Martin reagent; 1.64 g, 3.76
mmol) was added at 0°C to a solution of the obtained alcohol compound (1.00 g, 3.13 mmol) in dichloromethane (20
mL). The temperature of the obtained mixture was raised to room temperature, and the mixture was then stirred for 4
hours. Thereafter, a 5% sodium thiosulfate aqueous solution was added to the reaction solution, and the mixture was
then extracted with dichloromethane. The organic layer was washed with a saturated saline, and it was then dried over
anhydrous sodium sulfate, followed by concentration. The obtained residue was purified by silica gel column chroma-
tography (hexane/ethylacetate), so as to obtain the title compound (0.84 g, 85%) inthe form of a pale yellow oily substance.
TH NMR (400 MHz, CDCly): § (ppm) = 10.1 (1H, s), 7.70 (2H, d, J = 9.0 Hz), 7.04 (2H, d, J = 9.0 Hz), 5.14 (1H, d, J =
14.5Hz),4.98 (1H,d, J - 14.4 Hz), 4.86 (1H, t, J = 3.1 Hz), 3.93-3.87 (1H, m), 3.88. (3H, s), 3.62-3.57 (1H, m), 1.90-1.57
(8H, m).

(b) 4-Difluoromethyl-3-tetrahydropyranyloxymethyl-5-(4-benzyloxyphenyl)isoxazole

[0750] Bis(methoxyethyl)aminosulfur trifluoride (Deoxofluor; 976 pL, 5.29 mmol) was added at 0°C to a solution of the
compound (840 mg, 2.65 mmol) obtained in Example 65(a) in dichloromethane (20 mL). The temperature of the obtained
mixture was raised to room temperature, and the mixture was then stirred for 5 hours. Thereafter, the reaction solution
was concentrated, and the residue was then purified by silica gel column chromatography (hexane/ethyl acetate), so as
to obtain the title compound (701.3 mg, 78%) in the form of a yellow oily substance.

TH NMR (400 MHz, CDCls): § (ppm) = 7.68 (2H, d, J = 8.7 Hz), 7.01 (2H, d, J = 8.7 Hz), 6.87 (1H, t, J = 54.2 Hz), 4.96
(1H,d, J =13.7 Hz), 4.80 (1H, d, J = 13.7 Hz), 4.80 (1H, t, J = 3.1 Hz), 3.91-3.85 (1H, m), 3.87 (3H, s), 3.62-3.57 (1H,
m), 1.88-1.55 (8H, m).

(c) 3-[4-Difluoromethyl-3-(4-hydroxyphenyl)isoxazol-5-yl]propionic acid

[0751] Reactions were carried out in the same manner as in Examples 59(b) and 59(c) using the compound obtained
in Example 65(b), so as to obtain a carboxylic acid compound in the form of a colorless powder.

TH NMR (400 MHz, CDCls): § (ppm) =7.61 (2H, d, J =9.0 Hz), 7.01 (2H, d, J = 9.0 Hz), 6.67 (1H, t, J = 54.0 Hz), 3.87
(3H, s), 3.29 (2H, t, J =7.4 Hz), 2.90 (2H, t, J = 7.4 Hz).

(d) 4-{3-[4-Difluoromethyl-3-(4-hydroxyphenyl)isoxazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0752] Reactions were carried out in the same manner as in Examples 22(e) and 22(f) using the compound obtained
in Example 65(c), so as to obtain the title compound in the form of a colorless powder.

NMR (400 MHz, DMSO=dg): § (ppm) = 9.96 (1H, s), 9.38 (1H, brs), 7.52 (2H, d, J = 8.6 Hz), 7.30 (2H, brs), 7.22 (1H,
t,J =53.2 Hz),3.91 (2H, q,J =7.3 Hz), 3.25 (2H,t,J =7.0 Hz), 2.86 (2H, t, J = 7.0 Hz), 1.30 (3H, t, J = 7.2 Hz).

MS m/z: 420 (M + H)*.

(Example 66)
4-{3-[4-Ethyl-3-(5-hydroxypyridin-2-yl)isoxazol-5-yl]-2,2-difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0753]
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(a) 5-Benzyloxypyridin-2-carbaldehyde

[0754] 5-Hydroxy-2-methylpyridine (10.20 g, 91.60 mmol) was dissolved in a mixture of acetone (160 mL) and water
(60 mL). Sodium hydroxide (4.20 g, 100.76 mmol) and benzyl bromide (11.97 mL, 100.76 mmol) were added to the
solution, and the obtained mixture was then stirred at 85°C for 8 hours. Thereafter, the reaction solution was concentrated,
and methylene chloride and water were added to the residue and the two layers were separated. The organic layer was
dried over anhydrous sodium sulfate, and the solvent was then distilled away. The obtained residue was purified by
silica gel column chromatography-(hexane/ethyl acetate), so as to obtain a benzyl compound (14.80 g, yield: 81%) in
the form of a yellow oily substance.

[0755] The obtained benzyl compound (14.80 g, 74.28 mmol) was dissolved in chloroform (150 mL), and 3-chlorop-
erbenzoic acid (19.23 g, 111.42 mmol) was then added thereto under ice cooling. The reaction solution was stirred at
room temperature for 2 hours. Thereafter, a 20% sodium sulfite aqueous solution (60 mL) was added to the reaction
solution, and the obtained mixture was further stirred at room temperature for 20 minutes. The reaction solution was
extracted with methylene chloride. The organic layer was dried over anhydrous sodium sulfate, and the solvent was
then distilled away. The obtained residue was purified by NH column chromatography (methylene chloride/methanol).
The obtained oxidized compound was dissolved in methylene chloride (200 mL), and triflucroacetic anhydride (42 mL,
297.12 mmol) was then added to the solution under ice cooling. The obtained mixture was stirred at room temperature
for 16 hours. Thereafter, methanol (100 mL) was added to the reaction solution, and the obtained mixture was then
stirred at room temperature for 20 minutes, followed by concentration. Methylene chloride and a 5 N sodium hydroxide
aqueous solution were added to the residue and the two layers were separated. The organic layer was dried over
anhydrous sodium sulfate, and the solvent was then distilled away. The obtained residue was purified by NH column
chromatography (methylene chloride/methanol), so as to obtain an alcohol compound (10.80 g, yield in two steps: 68%)
in the form of a pale brown solid.

[0756] The obtained alcohol compound (4.86 g, 22.58 mmol) was dissolved in chloroform (100 mL), and manganese
dioxide (24 g) was then added to the solution. The obtained mixture was stirred at room temperature for 23 hours.
Thereafter, the reaction solution was filtered with celite, and the solvent was then distilled away. The obtained residue
was purified by silica gel column chromatography (hexane/ethyl acetate), so as to obtain the title compound (3.83 g,
yield: 80%) in the form of a pale yellow solid.

TH NMR (400 MHz, CDCly): § (ppm) = 10.0 (1H, s), 8.52 (1H, d, J = 2.7 Hz), 7.97 (1H, d, J = 8.6 Hz), 7.46-7.36 (6H, m),
5.22 (2H, s).

(b) 4-{3-[4-Ethyl-3-(5-hydroxypyridin-2-yl)isoxazol-5-yl]-2,2-difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid

[0757] Reactions were carried outin the same manner as in Examples 22(b)-2 and 22(c) using the compound obtained
in Example 66(a), so as to obtain a bromo compound. Using the obtained bromo compound, a reaction was carried out
in the same manner as in Example 39, so as to obtain the title compound in the form of a pale yellow solid.

TH NMR (400 MHz, MeOH-d,): § (ppm) = 8.23 (1H, d, J = 2.7 Hz), 7.7.0 (1H, d, J = 8.6 Hz), 7.36 (1H, d, J = 2.3 Hz),
7.27 (1H,dd, J =8.6,2.7 Hz), 719 (1H, d, J = 2.3 Hz), 3.95 (2H, q, J = 7.4 Hz), 3.78 (2H, t, J = 16.2 Hz), 2.75 (2H, q,
J=76Hz),276(3H,t,J=7.6Hz),1.02 (3H,t, J=7.4Hz).

MS m/z: 435 (M + H)*.

(Example 67)
Production of potassium salt
[0758] One equivalent amount of potassium t-butoxide was added to a solution of a carboxylic acid compound in

methanol, and the obtained mixture was then stirred at room temperature for 30 minutes. Thereafter, the solvent was
distilled away, and the residue was then washed with acetonitrile to obtain a potassium salt in the form of a solid.
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(1) 4-{3-[(5-Hydroxypyridin-2-yl)-1,2,4-oxadiazol-5-yl]propanoyl}amino-1-methylpyrrole-3-carboxylic acid potassi-
um salt (the potassium salt of the compound of Example 3)

TH NMR (500 MHz, DMSO-dg): & (ppm) = 11.6 (1H, brs), 8.14 (1H, s), 7.81 (1H, d, J = 8.8 Hz), 7.24 (1H, brs), 6.95
(1H,d,J =24 Hz),6.71 (1H,d, J 2.5 Hz), 3.50 (3H, s), 3.20 (2H, t, J = 7.1 Hz), 2.86 (2H, t, J = 7.1 Hz).

(2) 4-{3-[3-(4-Hydroxyphenyl)-1,2,4-oxadiazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid potassium salt
(the potassium salt of the compound of Example 12)

TH NMR (400 MHz, AMSO-dg): 8 (ppm) = 11.9 (1H, brs), 7.82 (2H, d, J = 8.6 Hz). 6.97 (1H, s), 6.91 (2H,d, J = 8.6
Hz), 6.92 (1H, s), 3.77 (2H, q,J=7.2 Hz),3.20 (2H, t, J=7.0Hz), 2.84 (2H, t, J =7.0Hz), 1.25 (3H, t, J = 7.2 Hz).
(3) 4-{3-[2-(4-Hydroxyphenyl)thiazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid potassium salt (the po-
tassium salt of the compound of Example 13)

TH NMR (400 MHz, DMSO-dg): 8 (ppm) = 11.8 (1H, brs), 10.9 (1H, brs), 7.67 (2H, d, J = 8.6 Hz), 7.54 (1H, s), 7.04
(1H,d, J=2.7 Hz), 6.86 (2H,d, J = 8.6 Hz), 6.74 (1H, d, J =2.7 Hz), 3.80 (2H, q,J =7.2Hz),3.13 (2H,t, J =74
Hz), 2.60 (2H,t,J =7.4 Hz), 1.27 (3H, t, J = 7.2 Hz).

(4) 4-{3-[(5-Hydroxypyridin-2-yl)-1,2,4-oxadiazol-5-yl]propanoyl}amino-1-(3,5-difluorobenzyl)pyrrole-3-carboxylic
acid potassium salt (the potassium salt of the compound of Example 15)

TH NMR (400 MHz, DMSO-dg): § (ppm) = 11.8 (1H, brs), 8.22 (1H, s), 7.88 (1H, d, J = 9.0 Hz), 7.32 (1H, brs), 7.13
(1H J =25 Hz), 7.06 (1H, s), 6.88 (3H, m), 5.01 (2H, s), 3.21 (2H, t, J = 6.9 Hz), 2.87 (2H, t, J = 6.9 Hz).

(5) 4-{3-[4-Chloro-2-(4-hydroxy-2,5-difluorophenyl)thiazol-5-ylJpropanoyl}amino-1-ethylpyrrole-3-carboxylic acid
potassium salt (the potassium salt of the compound of Example 20)

TH NMR (400 MHz, DM54-dg): & (ppm) = 11.0 (1H, brs), 7.14 (1H, d, J = 2.4 Hz), 6.93 (1H, d, J = 2.8 Hz), 6.52 (2H,
d,J=125Hz), 3.84 (2H, q,J =7.3 Hz),3.09 (2H, t, J=7.4 Hz), 2.66 (2H,t, J=7.4 Hz), 1.29 (3H, t, J = 7.2 Hz).
(6) 4-{3-[4-Chloro-2-(2,4-dihydroxyphenyl)thiazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid potassium
salt (the potassium salt of the compound of Example 21)

"H NMR (400 MHz, DMSO-dg): § (ppm) = 7.79 (1H, d, J = 8.6 Hz), 7.10 (1H, brs), 6.86 (1H, brs), 6.48 (1H, brs),
6.23(1H,d,J=8.6Hz),3.82(2H,q,J=7.2Hz),3.04 (2H,t,J=7.4 Hz),2.61 (2H,t,J=7.4H2),1.28 (3H,t,J =7.2Hz).
(7) 4-{3-[2-(4-Hydroxyphenyl)thiazol-5-yl]-2-fluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid potassium salt
(the potassium salt of the compound of Example 22)

TH NMR (400 MHz, DMSO-dg): § (ppm) = 7.69 (2H, d, J = 8.0 Hz), 7.60 (1H, s), 7.12 (1H, s), 6.87 (2H, d, J = 8.0
Hz), 6.78 (1H, brs), 5.37-5.25 (1H, m), 3.82 (2H, q, J = 7.3 Hz), 3.59-3.39 (2H, m), 1.28 (3H, t, J = 7.3 Hz).

(8) (-)-4- {3-[2-(4-Hydroxyphenyl)thiazol-5-yl]-2-fluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid potassium
salt (the potassium salt of the compound of Example 23(a))

TH NMR (400MHz, DMSO-dg): it is identical to that of the compound of Example 64(7).

(9) (+)-4-{3-[2-(4-Hydroxyphenyl) thiazol-5-yl]-2-fluoropropanoyl amino-1-ethylpyrrole-3-carboxylic acid potassium
salt (the potassium salt of the compound of Example 23(b))

TH NMR (400MHz, DMSO-dg): it is identical to that of the compound of Example 64(7)

(10) 4-{3-[3-(4-Hydroxyphenyl)-4-ethylisoxazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid potassium
salt (the potassium salt of the compound of Example 25)

TH NMR (400 MHz, DMSO-dg): & (ppm) = 7.50 (2H, d, J = 8.8 Hz), 7.04 (1H, br.s), 6.92 (2H, d, J = 8.8 Hz), 6.79
(1H, br.s), 3.80 (2H, q, J =7.3 Hz), 2.92 (2H, t, J = 7.3 Hz), 2.68 (2H, t, J = 7.3 Hz), 2.56 (2H, q, J = 7.3 Hz), 1.27
(BH,t,J=7.3Hz),1.14 (3H, t, J =7.3 Hz).

(11) 4-{3-[3-(4-Hydroxyphenyl)-4-cyclopropylisoxazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid potas-
sium salt (the potassium salt of the compound of Example 31)

TH NMR (400 MHz, DMSO-dg): § (ppm) = 7.66 (2H, d, J = 9.0 Hz), 7.03 (1H, br.s), 6.92 (2H, d, J = 9.0 Hz), 6.75
(1H, br.s), 3.79 2H, q, J = 7.4 Hz), 2.99 (2H, t, J = 7.4 Hz), 2.70 (2H, t, J = 7.4 Hz), 1.73 (1H, m), 1.27 (3H, t,J =
7.4 Hz), 0.93 (2H, m), 0.35 (2H, m).

(12) 4-{3-[3-(4-Hydroxyphenyl)-4-ethylisoxazol-5-yl]-2-fluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid po-
tassium salt (the potassium salt of the compound of Example 32)

TH NMR (400 MHz, DMSO-dg): & (ppm) = 12.31 (1H, br.s), 11.25 (1H, br.s), 7.50 (2H, d, J = 9.0 Hz), 7.13 (1H, d, J
=2.4Hz),6.95(2H,d, J =9.0 Hz), 6.81 (1H, d, J = 2.4 Hz), 5.36 (1H, ddd, J = 3.1, 9.0 and 48.9 Hz), 3.84 (2H, q,
J =7.4Hz), 3.35 (1H, ddd, J = 3.1, 16.0 and 34.4 Hz), 3.15 (1H, ddd, J = 9.0, 16.0 and 19.2 Hz), 2.57 (2H, q,J =
7.4 Hz),1.29 (3H,t,J =7.4Hz), 1.10 (3H, t, J = 7.4 Hz).

(13) 4-{3-[4-Chloro-(4-hydroxyphenyl)isoxazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid potassium
salt (the potassium salt of the compound of Example 33)

TH NMR (400 MHz, DMSO-dg): § (ppm) = 11.8 (1H, brs), 7.61 (2H, d, J = 8.2 Hz), 6.99 (1H, s), 6.91 (2H,d, J = 8.2
Hz), 6.71 (1H,s),3.77 (2H,q,J=7.4 Hz),3.10 (2H, t, J=7.4 HZz),2.69 (2H, t, J = 7.4 Hz), 1.25 (3H, t, J = 7.4 Hz).
(14) 4-{3-[5-(4-Hydroxyphenyl)-4-chloroisoxazol-3-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid potassium
salt (the potassium salt of the compound of Example 34)

TH NMR (400 MHz, DMSO-dg): § (ppm) = 11.97 (1H, br.s), 11.53 (1H, br.s), 7.79 (2H, d, J = 8.8 Hz), 7.05 (1H, d,
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J=2.7Hz),7.00((2H,d,J=8.8Hz),6.81(1H,d,J=2.7Hz),3.81(2H,q,J=7.3Hz), 2.96 (2H,t,J=7.3 Hz),2.72
(2H,t,J=7.3Hz),1.28 (3H,t, J=7.3 H2).

(15) 4-{3-[4-Ethyl-(4-hydroxyphenyl)isoxazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid potassium salt
(the potassium salt of the compound of Example 35)

TH NMR (400 MHz, DMSO-dg): § (ppm) = 11.9 (1H, brs), 7.38 (2H, d, J = 8.2 Hz), 6.98 (1H, s), 6.82 (2H,d, J = 8.2
Hz), 6.67 (1H, s), 3.76 (2H, q, J =7.4 Hz), 3.02 (2H, t, J = 7.4 Hz), 2.59 (2H, t, J = 7.4 Hz), 2.50-2.46 (2H, m), 1.24
(BH,t,J=7.4Hz),0.97 (3H, t, J =7.4 Hz).

(16) 4-{3-[3-(4-Hydroxyphenyl)-4-ethylisoxazol-5-yl]Jpropanoyl}amino-1-methylpyrrole-3-carboxylic acid potassium
salt (the potassium salt of the compound of Example 36)

TH NMR (400 MHz, DMSO-4): § (ppm) = 11.68 (1H, br.s), 11.16 (1H, br.s), 7.50 (2H, d, J = 9.0 Hz), 6.97 (1H, d, J
=24 Hz), 6.95(2H, d, J = 9.0 Hz), 6.68 (1H, d, J = 2.4 Hz), 3.51 (3H, ), 2.92 (2H, t, J = 7.3 Hz), 2.68 (2H, t,J =
7.3 Hz),2.55(2H, q,J =7.4 Hz), 1.13 (3H, t, J = 7.4 Hz).

(17) 4-[3-{(4-Hydroxyphenyl)-4-methylisoxazol-5-y[}propanoy]amino-1-ethylpyrrole-3-carboxylic acid potassium salt
(the potassium salt of the compound of Example 38)

TH NMR (400 MHz, DMSO-dg): & (ppm) = 11.8 (1H, brs), 7.41 (2H, d, J = 8.6 Hz), 6.99 (1H, d, J = 2.4 Hz), 6.89
(2H,d,J=8.6 Hz),6.69 (1H,d,J =24 Hz), 3.77 2H, q,J =74 Hz),3.01 (2H,t,J =7.4 Hz), 258 2H,t, J =74
Hz), 2.01 (3H, s), 1.25 (3H, t, J = 7.4 Hz).

(18) 4-{3-[2-(4-Hydroxyphenyl)thiazol-5-yl]-2,2-difluocropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid potassium
salt (the potassium salt of the compound of Example 39)

TH NMR (400 MHz, DMSO-dg): § (ppm) = 13.33 (1H, br.s), 10.46 (1H, br.s), 7.72 (2H, d, J = 8.6 Hz), 7.66 (1H, s),
7.09 (1H, d, J= 2.4 Hz), 6.85 (2H, d, J = 8.6 Hz), 6.78 (1H, d, J = 2.4 Hz), 3.83 (2H, q, J = 7.0 Hz), 3.79 2H, t, J =
16.8 Hz), 1.29 (3H, t, J = 7.0 Hz).

(19) 4-{3-[4-Ethyl-3-(4-hydroxyphenyl)isoxazol-5-yl]-2,2-difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid
potassium salt (the potassium salt of the compound of Example 40)

TH NMR (400 MHz, DMSO-dg): & (ppm) =10.3 (1H, brs), 7.54 (2H,d, J = 8.6 Hz), 7.11 (1H, brs), 6.93 (2H, d, J = 8.6
Hz), 6.83 (1H, brs), 3.85 (2H, q, J = 7.2 Hz), 3.62 (2H, t, J = 18.2 Hz), 2.60 (2H,q,J=7.2Hz), 1.29 3H, t, J. = 7.2
Hz), 1.11 (3H, t, J =7.2 Hz).

(20) 4-{3-[4-Ethyl-5-(4-hydroxyphenyl)isoxazol-3-yl]-2,2-difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid
potassium salt (the potassium salt of the compound of Example 41)

H NMR (400 MHz, DMSO-dg): § (ppm) = 13.4 (1H, brs), 10.2 (1H, brs), 7:477 (2H, d, J =8.6 Hz), 7.11 (1H, d, J =
2.3 Hz),6.90 (2H, d, J = 8.6 Hz), 6.81 (1H,d, J =2.3 Hz), 3.85(2H, q,J = 7.4 Hz), 3.78 (2H, t, J = 17.0 Hz), 2.55
(2H,q,J=7.4Hz),1.29 (3H,t,J =7.4 Hz),0.95 (3H,t, J=7.4 Hz).

(21) 4-{3-[4-Chloro-5-(4hydroxyphenyl)isoxazol-3-yl]-2,2-difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid
potassium salt (the potassium salt of the compound of Example 42)

TH NMR (500 MHz, CDCly): § (ppm) = 13.4 (1H, brs), 10.5 (1H, brs), 7.66 (2H, d, J = 8.8 Hz), 7.11 (1H, d, J= 2.4
Hz), 6.94 (2H,d, J =8.8 Hz), 6.83 (1H, d, J = 2.4 Hz), 3.88 (2H, t, J = 17.4 Hz), 3.85 (2H, q, J = 7.3 Hz), 1.29 (3H,
t,J =7.3 Hz).

(22) 4-{3-[4-Chloro-3-(4-hydroxy-2-fluorophenyl)isoxazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid po-
tassium salt (the potassium salt of the compound of Example 43)

TH NMR (400 MHz, DMSO-dg): § (ppm) = 11.6 (1H, brs), 7.32 (1H, t, J = 8.8 Hz), 7.05 (1H, d, J = 2.0 Hz), 6.80-6.75
(3H, m), 3.81 (2H, q, J =7.3 Hz), 3.14 (2H,t, J = 7.4 Hz), 2.72 (2H, t, J=7.4 Hz), 1.28 (3H, t, J = 7.2 Hz).

(23) 4-[3-{3-(4-Hydroxyphenyl)isoxazol-5-yl}propanoyl}amino-1-ethylpyrrole-3-carboxylic acid potassium salt (the
potassium salt of the compound of Example 44) 'H NMR (400 MHz, DMSO-dg): 8 (ppm) = 11.8 (1H, brs), 7.62 (2H,
d,J=8.6Hz), 7.02 (1H, s), 6.88 (2H, d, J = 8.6 Hz), 6.73 (1H, d, J =2.3 Hz), 6.70 (1H, s), 3.79 (2H q, J = 7.4 Hz),
3.05(2H,t,J=74Hz),2.68 (2H,t J=7.4Hz),1.27 (3H, t, J =7.4 Hz).

(24) 4-{3-[4-Ethyl-3-(4-hydroxy-2-fluorophenyl)isoxazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid po-
tassium salt (the potassium salt of the compound of Example 45)

"H NMR (400 MHz, DMSO-dg): & (ppm) = 11.8 (1H, brs), 7.19 (1H, t, J = 8.8 Hz), 7.04 (1H, s), 6.76 (1H, s), 6.68
(2H,d,J =8.6 Hz), 3.80 (2H, q,J = 7.4 Hz), 3.06 (2H, t, J =7.4 Hz), 2.62 2H,t,J =7.4 Hz), 2.33 (2H, q, J =7.6
Hz), 1.27 (3H,t,J =7.4 Hz), 0.90 (3H, t, J = 7.6 Hz).

(25) 4-{3-[4-Chloro-5-(4-hydroxyphenyl)isoxazol-3-yl]-2-fluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid po-
tassium salt (the potassium salt of the compound of Example 46)

TH NMR (500 MHz, DMSO-dg): § (ppm) = 12.4 (1H, brs), 11.2 (1H, brs), 7.64 (2H, d, J = 8.8 Hz), 7.12 (1H,d, J =
2.4 Hz),6.94 (2H,d, J =8.8 Hz), 6.80 (1H, d, J = 2.4 Hz), 5.46 (1H, ddd, 3.6, 8.6 and 48.3 Hz), 3.83 (2H,q,J=7.4
Hz), 3.56 (1H, ddd, J = 3.6, 15.9 and 30.3 Hz), 3.43 (1H, ddd, 8.6, 15.9 and 20.5 Hz), 1.29 (3H, t, J = 7.4 Hz).
(26) 4-{3-[3-(4-Hydroxyphenyl)isoxazol-5-yllpropanoyl}amino-1-butylpyrrole-3-carboxylic acid potassium salt (the
potassium salt of the compound of Example 47)

TH NMR (400 MHz, DMSO-dg): & (ppm) = 11.9 (1H, brs), 7.62 (2H, d, J = 8.2 Hz), 6.98 (1H, d, J = 2.3 Hz), 6.85
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(2H,d, J=8.2Hz), 6.69 (1H, s), 6.68 (1H,d, J = 2.3 Hz), 3.74 (2H, t, J = 6.9 Hz), 3.05 (2H, t, J = 7.6 Hz), 2.68 (2H,
t,J =7.6 Hz), 1.64-1.57 (2H, m), 1.22-1.17 (2H, m), 0.86 (3H, t, J = 7.4 Hz).

(27) 4-{3-[4-Trifluoromethyl-5-(4-hydroxyphenyl)isoxazol-3-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid po-
tassium salt (the potassium salt of the compound of Example 53)

TH NMR (500 MHz, DMSO-dg): 8 (ppm) = 11.6 (1H, brs), 7.55 (2H, d, J = 8.8 Hz), 7.04 (1H, d, J = 2.4 Hz), 6.99
(2H,d,J=8.8Hz),6.79 (1H, d, J = 2.4 Hz), 3.81 (2H, q, J =7.3 Hz), 3.08 (2H,t,J = 7.6 Hz), 275 2H,t, J=7.6
Hz), 1.28 (3H, t, J = 7.3 Hz).

(28) 4-{3-[4-Acetyl-5-(4-hydroxyphenyl)isoxazol-3-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid potassium
salt (the potassium salt of the compound of Example 59)

TH NMR (500 MHz, DMSO-dg): 8 (ppm) = 11.9 (1H, s), 7.32 (2H, d, J = 8.3 Hz), 6.99 (1H, d, J = 2.5 Hz), 6.84 (2H,
d,J =8.3Hz),6.70 (1H,d, J =25Hz). 3.78 (2H, q, J =7.1 Hz), 3.31 (2H, t, J = 7.6 Hz), 2.71 2H, t, J = 7.6 Hz),
2.16 (3H,s), 1.26 (3H, t, J = 7.1 Hz).

(29) 4-{3-[4-Cyano-5-(4-hydroxyphenyl)isoxazol-3-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid potassium
salt (the potassium salt of the compound of Example 60)

TH NMR (400 MHz, DMSO-dg): & (ppm) = 11.8 (1H, brs), 11.0 (1H, brs), 7.70 (2H, d, J = 9.0 Hz), 7.01 (1H,d, J =
2.4 Hz),6.98 (2H,d,J=9.0Hz),6.75 (1H,d,J=2.4 Hz),3.79 (2H, q,J=7.3 H),3.29 (2H, t, J = 7.2 Hz), 3.29 (2H,
t,J=7.2Hz),3.29 (3H, t, J =7.2 Hz).

(30) 4-{3-[3-(4-Hydroxyphenyl)isoxazol-5-yl]propanoyl}amino-1-propylpyrrole-3-carboxylic acid potassium salt (the
potassium salt of the compounds of Example 61) TH NMR (400 MHz, DMSO-dg): & (ppm) = 11.9 (1H, brs), 7.61
(2H,d,J=8.6 Hz),6.99 (1H,d, J =2.3 Hz), 6.84 (2H, d, J = 8.b Hz), 6.69 (2H, s), 3.71 (2H, t, J = 6.9 Hz), 3.05 (2H,
t,J =7.6 Hz), 2.68 (2H, t, J =7.6 Hz), 1.69-1.60 (2H, m), 0.79 (3H, t, J = 7.4 Hz).

(31) 4-{3-[3-(4-Hydroxyphenyl)isoxazol-5-yl]-2-fluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid potassium
salt (the potassium salt of the compound of Example 62)

TH NMR (400 MHz, DMSO-dg): § (ppm) = 12.5 (1H, brs), 7.63 (2H, d, J = 8.6 Hz), 7.11 (1H, s), 6.86 (2H, d, J = 8.6
Hz), 6.81 (1H, s), 6.77 (1H, s), 5.50-5.35 (1H, m), 3.82 (2H, q, = 7.2 Hz), 3.55-3.34 (2H, m), 1.29 (3H, t,J = 7.2 Hz).
(32) 4-{3-[3-(4-Hydroxyphenyl)isoxazol-5-yl]-2,2-difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid potassi-
um salt (the potassium salt of the compound of Example 63)

TH NMR (400 MHz, DMSO-dg): § (ppm) = 13.5 (1H, brs), 7.67 (2H, d, J = 7.9 Hz), 7.10 (1H, s), 6.89 (1H, s), 6.88
(1H,s), 6.87 (2H,d,J=7.9Hz),6.79 (1H, s), 3.84 (2H,q,J=7.4 Hz),3.82 (2H, t,J = 13.3 Hz), 1.29 (3H, t,J = 7.4 Hz).
(33) 4-{3-[5-(4-Hydroxyphenyl)isoxazol-3-yl]-2,2-difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid potassi-
um salt (the potassium salt of the compound of Example 64)

H NMR (400 MHz, DMSO-dg): & (ppm) = 13.4 (1H, brs), 7.56 (2H, d, J = 8.6 Hz), 7.11 (1H, d, J = 2.7 Hz), 6.80
(1H,d,J=2.7Hz),6.71(2H,d, J=8.6 Hz), 3.84 (2H, q,J =7.5Hz),3.58 (2H,t,J =17.6 Hz), 1.29 (3H, t, J = 7.5 Hz).
(34) 4-{3-[4-Difluoromethyl-3-(4-hydroxyphenyl)isoxazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid po-
tassium salt (the potassium salt of the compound of Example 65)

TH NMR (400 MHz, DMSO-dg): § (ppm) = 11.8 (1H, brs), 10.7 (1H, brs), 7.51 (2H, d, J = 8.6 Hz), 7.22 (1H, t, J =
53.4 Hz), 7.02 (1H,d, J = 2.3 Hz), 6.91 (2H d, J = 8.6 Hz), 6.75 (1H, d, J = 2.3 Hz), 3.80 (2H, q, J = 7.1 Hz), 3.25
2H, t,J=72H),2.71 (2H,t, 4 =7.4 Hz), 1.27 (3H, t, J = 7.2 Hz).

(35) 4-{3-[4-Ethyl-3-(5-hydroxypyridin-2-yl)isoxazol-5-yl]-2,2-difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic
acid potassium salt (the potassium salt of the compound of Example 66)

TH NMR (400 MHz, MeOH-d,): § (ppm) = 8.07 (1H, s), 7.52 (1H, d, J = 8.6 Hz), 7.30 (1H, d, J = 2.3 Hz), 7.09 (1H,
d,J=23Hz), 7.08 (1H,d, J = 8.6 Hz), 3.93 (2H, q,J = 7.5 Hz), 3.75 (2H, t, J = 16.4 Hz), 2.72 (2H, q, J = 7.5 Hz),
140 (3H,t, J=7.5Hz), 0.98 (3H, t, J = 7.5 Hz).

(Test Example 1) Adipocyte lipolysis assay

[0759] The suppressive or promoting activity of a test compound on the lipolysis of neutral fat can be assayed according
to an adipocyte lipolysis assay as a cell line assay. If a beta adrenoceptor is stimulated with isoproterenol or the like in
adipocytes, lipolysis action in which neutral fat accumulated in the cells is decomposed into fatty acid and glycerol can
be promoted, and as a result, the amount of such fatty acid or glycerol released out of the cells can be increased. When
a test compound that suppresses lipolysis is added to adipocytes, lipolysis-promoting action by isoproterenol stimulation
is reduced, and the concentration of fatty acid or glycerol in a medium is decreased. Accordingly, the suppressive activity
of a test compound on lipolysis can be assayed by measuring the reduction percentage of the fatty acid concentration
or glycerol concentration in a culture supernatant. Likewise, the promoting activity of a test compound on lipolysis can
be assayed by measuring the increase percentage of the fatty acid concentration or glycerol concentration in a medium.
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[1] Substances used
[0760]

(1) Human subcutaneous adipocytes disseminated onto a 96 well (Dainippon Sumitomo Pharma Co., Ltd.: F-SA-
1096)

(2) Adipocyte Maintenance Medium (Dainippon Sumitomo Pharma Co., Ltd.: AM 1)

(3) Lipolysis assay buffer [137 mM NaCl, 5 mM KCI, 4.2 mM NaHCO3, 1.3 mM CaCl,, 0.5 mM KH,PO,, 0.5 mM
MgCl,, 0.5 mM MgSQ,, 5 mM Glucose, 24. mM Hepes (pH 7.4), 1% BSA, 1 uM Isoproterenol]

(4) NEFA-C Test Wako (Wako Pure Chemical Industries, Ltd.)

[2] Preparation of screening materials

[0761] 1 plL each of a test compound prepared with DMSO was added to a lipolysis assay buffer that had previously
been heated to 37°C, so that it resulted in a concentration of 100 mM, 10 m, 1 mM, 0.1 mM, 0:01 mM, or 0 mM. In this
operation, the actual concentration of the test compound in the buffer was 1/1000 of the above-described concentration.
[0762] The above-described subcutaneous adipocytes were cultured in 200 pL of an Adipocyte Maintenance Medium
in each well for 7 days. During this culturing operation, the medium was exchanged with a fresh one every 3 days. The
medium was exchanged by discarding 100 p.L of the medium in each well and then adding 100 p.L of a fresh Adipocyte
Maintenance Medium to the well. Thereafter, the adipocytes were washed with a Lipolysis assay buffer. Subsequently,
50 pL of a Lipolysis assay buffer that contained the above-described test compound was added to each well, and it was
then incubated for 5 hours. In order to obtain the measurement value of the test compound in each concentration, 5
wells on a 96-well plate were used with respect to each concentration. As a positive control of a compound having
lipolysis suppressive activity, nicotinic acid was used with reference to a previous report [Green A et. al., J. Biol. Chem.,
1992, 267(5), 3223-9].

[3] Measurement procedures

[0763] 40 plL of a culture supernatant was extracted from each well, and the fatty acid concentration in the supernatant
was then measured. Such fatty acid concentration was measured as follows, using the above-described NEFA-C Test
Wako. 80 p.L of liquid A included in the kit was added to 40 pL of the culture supernatant extracted from each well, and
the obtained mixture was then incubated at 37°C for 10 minutes. Thereafter, 160 pL of liquid B was added, and the
obtained mixture was further incubated at 37°C for 10 minutes. Thereafter, the absorbance at a wavelength of 550 nM
was measured. At the same time, a standard fatty acid solution included in the kit was diluted to prepare a dilution series
having a volume of 40 p.L. According to the same operations as described above, liquid A and liquid B were added, and
the absorbance was then measured. In accordance with instructions included with the kit, a calibration curve was
prepared. Based on the thus prepared calibration curve, the fatty acid concentration in the culture supernatant : was
calculated. The reduction percentage of the fatty acid concentration was calculated with the following formula, setting
the reduction percentage obtained by addition of 100 wM (final concentration) of nicotinic acid at 100%.

Fatty acid concentration reduction percentage (%) = _
[(Fatty acid concentration of test compound addition group - fatty acid concentration
of mconmc acid addltnon group)/(fatty acid concentratlon of control group fatty

acid concemratxon of nicotinic acid addition group)] x 100

[0764] The obtained fatty acid concentration reduction percentage was fitted to a four-parameter logistic model (re-
ferring to XLfit 4.1: CTC Laboratories Systems) as shown in the following formula. Based on the obtained fitting formula,
an ICg, value was calculated as a test compound concentration that gives 50% of fatty acid concentration reduction
percentage.

Y =((A - D)/(1 + (x/c)"B)) + D.
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[4] Results
[0765] The test results of the Example compounds are shown in Table 1.

[Table 1]

Example No.  1C5q (nM)

1 1100
2 535
3 7
4 232
5 663
6 24
7 1500
8 76
9 125
10 151
11 88
12 29
13 40
14 255
15 2
16 29
17 49
18 9
19 93
20 30
21 41
22 29
23a 15
23b 103
24 20
25 31
26 10
27 36
28 19
29 42
30 42
31 50
32 41
33 7
34 20
35 8
36 12
37 13
38 4
39 40
40 9
41 9
42 13
43 7
44 8
45 9
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(continued)

Example No.  1C5q (nM)

46 9
47 8
48 1000
49 135
50 823
31 264
52 771
53 138
54 228
55 10
56 101
57 161
58 72
59 5
60 9
61 22
62 28
63 13
64 29
65 18
66 10

[0766] The compound of the present invention has excellent lipolysis-suppressive activity, and it is useful as a phar-
maceutical agent for the treatment or prophylaxis of hyperlipidemia, dyslipidemia, lipid metabolism abnormality, arteri-
osclerosis, type |l - diabetes mellitus, and the like.

(Formulation Example 1)

[0767] A tablet was produced according to a well known method using the compound of each example (10 mg),
colloidal silica dioxide (0.2 mg), magnesium stearate (5 mg), microcrystalline cellulose (175 mg), starch (10 mg), and
lactose (98.8 mg). The obtained tablet may be coated, as necessary.

Industrial Applicability

[0768] The compound represented by general formula (I) of the present invention or a pharmacologically acceptable
salt thereof has excellent properties such as lipolysis-suppressive activity, blood lipid level-regulating action (for example,
reducing action on the level of NEFA or TG), in vivo activity, solubility, oral absorption property, metabolic stability, blood
concentration, bioavailability (BA), tissue transitivity, physical stability, drug interaction, and safety [for example, Hushing];
anditis useful as a pharmaceutical agent, preferably a pharmaceutical agent for treatment and prophylaxis of dyslipidemia
with low HDL cholesterol, hypercholesterolemia, dyslipidemia with high LDL cholesterol, dyslipidemia with high VLDL
cholesterol, dyslipidemia with high triglyceride (hypertriglyceridemia), hyperlipidemia, dyslipidemia, lipid metabolism
abnormality, arteriosclerosis, type | diabetes mellitus, type Il diabetes mellitus, insulin resistance, cardiac failure, myo-
cardial infarction, cardiovascular disease, apoplectic stroke, adiposity, angina, chronic renal failure, peripheral vascular
disorder, non-alcoholic steatohepatitis, anorexia nervosa, metabolic syndrome, Alzheimer’s disease, schizophrenia, or
amyotrophic lateral sclerosis or for reduction in event occurrence or mortality due to cardiovascular disease or coronary
heartdisease, more preferably a pharmaceutical agent for the treatment and prophylaxis of hyperlipidemia, dyslipidemia,
lipid-metabolism abnormality, arteriosclerosis, or type Il diabetes mellitus, and even more preferably a pharmaceutical
agent for the treatment and prophylaxis of (preferably, treatment) of dyslipidemia or lipid metabolism abnormality.
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Claims

1.

A compound represented by the following general formula (1) or a pharmacologically acceptable salt thereof

R! ’ RY RS
P (&)

|
A X AN ()
(R, (R%)n

wherein A including X represents a pyrrolyl group, and X represents a carbon atom; or A including X represents a
pyrazolyl group,

R' represents a carboxy group, a carboxymethyl group, or a tetrazolyl group,

each R2 independently represents a group selected from substituent group o,

each R3 independently represents a phenyl group, a substituted phenyl group wherein the substituent(s) represent
1 to 4 groups independently selected from substituent group o, a 5- or 6-membered aromatic heterocyclyl group, a
substituted 5- or 6-membered aromatic heterocyclyl group wherein the substituent(s) represent 1 to 4 groups inde-
pendently selected from substituent group o, a phenyl (C4-Cg alkyl) group, a substituted phenyl (C4-Cgq alkyl) group
wherein the substituent(s) represent 1 to 4 groups independently selected from substituent group o, a 5- or 6-
membered aromatic heterocyclyl(C4-Cgalkyl) group , or a substituted 5- or 6-membered aromatic heterocyclyl(C4-Cg
alkyl) group wherein the substituent(s) represent 1 to 4 groups independently selected from substituent group a.,
m represents 0, 1,2, or 3,

n represents 0 or 1, provided that when mis 3, nis O,

each of R4, R%, R6, and R” independently represents a hydrogen atom, a C4-Cg alkyl group, a halogeno(C-Cg alkyl)
group, a hydroxy group, a C4-Cg alkoxy group, or a halogeno group,

B represents a naphthyl group, a substituted naphthyl group wherein the substituent(s) represent 1 to 4 groups
independently selected from substituent group o, a 9- or 10-membered aromatic heterocyclyl group, a substituted
9- or 10-membered aromatic heterocyclyl group wherein the substituent(s) represent 1 to 4 groups independently
selected from substituent group «, or a group represented by the following formula (1)

wherein each of B! and B2 independently represents a phenyl group, a substituted phenyl group wherein the sub-
stituent(s) represent 1 to 4 groups independently selected from substituent group o, a 5- or 6-membered aromatic
heterocyclyl group, or a substituted 5- or 6-membered aromatic heterocyclyl group wherein the substituent(s) rep-
resent 1 to 4 groups independently selected from substituent group o, and

substituent group o represents the group consisting of a C4-Cg alkyl group, a hydroxy(C4-Cg alkyl) group, a (C4-Cgq
alkoxy)-(C4-Cg alkyl) group, a halogeno(C,-Cg alkyl) group, a (C3-Cg cycloalkyl)-(C4-Cg alkyl) group, a C3-Cg cy-
cloalkyl group, a C,-Cg alkenyl group, a C,-Cg alkynyl group, a hydroxy group, a C4-Cg alkoxy group, a halog-
eno(C4-Cg alkoxy) group, a C4-Cg alkylthio group, a C4-Cg alkylsulfinyl group, a C4-Cg alkylsulfonyl group, an amino
group, a C4-Cg alkylamino group, a di(C4-Cg alkyl)amino group, a formylamino group, a (C4-Cg alkyl)carbonylamino
group, a (C4-Cg alkoxy)carbonylamino group, a (C4-Cg alkyl)sulfonylamino group, a formyl group, a (C4-Cg alkyl)car-
bonyl group, a carboxy group, a (C4-Cg alkoxy)carbonyl group, a carbamoyl group, a (C4-Cg4 alkylamino)carbonyl
group, adi(C4-Cgalkyl)aminocarbonylgroup, an aminosulfonyl group, a (C4-Cg alkylamino)sulfonyl group, a di(C4-Cgq
alkyl)aminosulfonyl group, a cyano group, a nitro group, and a halogeno group.

A compound according to claim 1 or a pharmacologically acceptable salt thereof, which is represented by the
following general formula (I-1)
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4 5
PO
N
28
(Rz)m/H‘gj_\

o R® R’

(R%)n

3. A compound according to claim 1 or a pharmacologically acceptable salt thereof, which is represented by the

following general formula (I-3):

R ’ R4 RS
; O
/ ) (1-3)
(RZa)k/\N
/

o R® R

R8a

wherein R8 represents a hydrogen atom, a C4-Cg alkyl group, a hydroxy(C4-Cg alkyl) group, a (C4-Cg alkoxy)-(C4-Cg
alkyl) group, a halogeno(C4-Cg alkyl) group, a (C3-Cg cycloalkyl)-(C4-Cg alkyl) group, a C3-Cg cycloalkyl group, a
C,-Cg alkenyl group, a C,-Cg alkynyl group, a C4-Cg alkylsulfonyl group, a formyl group, a (C4-Cgq alkyl)carbonyl
group, a (C4-Cg alkoxy)carbonylgroup, a carbamoyl group, a (C4-Cg alkylamino)carbonyl group, adi(C4-Cg alkyl)ami-
nocarbonyl group, an aminosulfonyl group, a (C4-Cg alkylamino)sulfonyl group, or a di(C4-Cg alkyl)aminosulfonyl
group,

each R22 independently represents a C4-C,4 alkyl group, a halogeno(C4-C, alkyl) group, a (C3-Cg cycloalkyl)-(C4-Cy
alkyl) group, a C3-Cg cycloalkyl group, a C,-C,4 alkenyl group, a C,-C,4 alkynyl group, a hydroxy group, a C4-C4
alkoxy group, a formyl group, a (C4-C, alkyl)carbonyl group, a cyano group, or a halogeno group, and

k represents 0, 1, or 2.

A compound according to claim 3 or a pharmacologically acceptable salt thereof, wherein

R82 represents a hydrogen atom, a C4-C, alkyl group, a (C4-C, alkoxy)-(C4-C4 alkyl) group, a (C3-Cg cy-
cloalkyl)-(C4-Cy4 alkyl) group, a halogeno(C4-C, alkyl) group, a C3-Cq cycloalkyl group, a C»-C,4 alkenyl group, or a
C,-C, alkynyl group,

each R2a represents a C4-C, alkyl group, a hatogeno(C4-C, alkyl) group wherein the halogeno group represent 1
to 5 groups selected from the group consisting of a fluoro group and a chloro group, a C3-C, cycloalkyl group, a
cyano group, a fluoro group, or a chloro group, and

k represents O or 1.

A compound according to claim 3 or a pharmacologically acceptable salt thereof, wherein
R8a represents a C4-C, alkyl group, and
k represents 0.

A compound according to claim 3 or a pharmacologically acceptable salt thereof, wherein
R8a represents an ethyl group, and

k represents 0.

A compound according to claim 1 or a pharmacologically acceptable salt thereof, which is represented by the
following general formula (I-4)
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1 R* RS
X (&)
N

7 ] (1-4

6 7
N o R R
/

RBa

wherein R3a represents a phenyl(C4-C, alkyl) group or a substituted phenyl(C4-C, alkyl) group wherein the substit-
uent(s) represent 1 to 3 groups independently selected from substituent group o1, and

substituent group o1 represents the group consisting of a C4-C, alkyl group, a halogeno(C4-C, alkyl) group wherein
the halogeno group(s) represent 1 to 5 groups selected from the group consisting of a fluoro group and a chloro
group, a fluoro group, and a chloro group.

8. A compound according to claim 7 or a pharmacologically acceptable salt thereof, wherein
R3a represents a phenylmethyl group or a substituted phenylmethyl group wherein the substituent(s) represent 1
to 3 groups independently selected from substituent group .2, and
substituent group a2 represents the group consisting of a methyl group, a trifluoromethyl group, and a fluoro group.

9. A compound according to claim 1 or a pharmacologically acceptable salt thereof, which is represented by the

following general formula (I-2)
1 R4 R5
o (&)
N
W (-2)

6 R7
(Rz)m/HT\l ’\_ N o R R
(R%n

10. A compound according to claim 1 or a pharmacologically acceptable salt thereof, which is represented by the
following general formula (I-5)

R1 R4 R5
n
7 (1-5)

N o R® R?

/

R8b

wherein R8°represents a hydrogenatom, a C4-C,alkylgroup, a(C4-C,alkoxy)-(C4-C, alkyl) group, a halogeno(C¢-Cy,
alkyl) group, a C3-Cg cycloalkyl group, a C,-C4 alkenyl group, or a C,-C,4 alkynyl group.

11. A compound according to claim 10 or a pharmacologically acceptable salt thereof, wherein R8b represents a Ci-Cy
alkyl group.

12. A compound according to any one of claims 1 to 11 or a pharmacologically acceptable salt thereof, wherein R
represents a carboxy group.
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A compound according to any one of claims 1 to 12 or a pharmacologically acceptable salt thereof, wherein each
of R4, R® RS, and R’ independently represents a hydrogen atom, a C4-C, alkyl group, a halogeno(C4-C, alkyl)
group wherein the halogeno group(s) represent 1 to 5 groups selected from the group consisting of a fluoro group
and a chloro group, a fluoro group, or a chloro group.

A compound according to any one of claims 1 to 12 or a pharmacologically acceptable salt thereof, wherein each
of R4, R5, R6, and R independently represents a hydrogen atom or a fluoro group.

A compound according to any one of claims 1 to 12 or a pharmacologically acceptable salt thereof, wherein each
of R4 and R® independently represents a hydrogen atom or a fluoro group, and R€ and R7 each represent a hydrogen
atom.

A compound according to any one of claims 1 to 15 or a pharmacologically acceptable salt thereof, wherein

B represents a naphthyl group or a substituted naphthyl group wherein the substituent(s) represent 1 to 3 groups
independently selected from substituent group a3, and

substituent group o3 represents the group consisting of a C4-C, alkyl group, a halogeno(C4-C, alkyl) group wherein
the halogeno group(s) represent 1 to 5 groups selected from the group consisting of a fluoro group and a chloro
group, a hydroxy group, a C4-C, alkoxy group, a fluoro group, and a chloro group.

A compound according to any one of claims 1 to 15 or a pharmacologically acceptable salt thereof, wherein B
represents a group represented by the following formula (lla)

C o o

wherein B12 represents a phenyl group, a substituted phenyl group wherein the substituent(s) represent 1 to 3
groups independently selected from substituent group a4, a 5-membered aromatic heterocyclyl group, or a substi-
tuted 5-membered aromatic heterocyclyl group wherein the substituent(s) represent 1 to 3 groups independently
selected from substituent group o4,

B2a represents a phenyl group, a substituted phenyl group wherein the substituent(s) represent 1 to 3 groups
independently selected from substituent group o5, a pyridyl group, or a substituted pyridyl group wherein the sub-
stituent(s) represent 1 to 3 groups independently selected from substituent group o5,

substituent group 0.4 represents the group consisting of a C4-C,4 alkyl group, a halogeno(C4-C, alkyl) group, a (C5-Cgq
cycloalkyl)-(C4-C,4 alkyl) group, a C5-Cq cycloalkyl group, a C4-C, alkoxy group, a formyl group, a (C4-C, alkyl)car-
bonyl group, a cyano group, a fluoro group, a chloro group, and a bromo group, and

substituent group a5 represents the group consisting of a C4-C,4 alkyl group, a halogeno(C4-C, alkyl) group, a
hydroxy group, a C4-C4 alkoxy group, a fluoro group, a chloro group, and a bromo group.

A compound according to any one of claims 1 to 15 or a pharmacologically acceptable salt thereof, wherein B
represents a group represented by the following formula (lIb)

@ @ (1lb)

wherein B1P represents a nitrogen-containing 5-membered aromatic heterocyclyl group or a substituted nitrogen-
containing 5-membered aromatic heterocyclylgroup wherein the substituent(s) represent 1 or 2groups independently
selected from substituent group o6,

B2b represents a phenyl group, a substituted phenyl group wherein the substituent(s) represent 1 or 2 groups
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independently selected from substituent group o7, a pyridyl group, or a substituted pyridyl group wherein the sub-
stituent(s) represent 1 or 2 groups independently selected from substituent group o7,

substituent group o6 represents the group consisting of a C4-C, alkyl group, a halogeno(C4-C, alkyl) group wherein
the halogeno group(s) represent 1 to 5 groups selected from the group consisting of a fluoro group and a chloro
group, a (C3-C,4 cycloalkyl)-(C4-C, alkyl) group, a C5-C, cycloalkyl group, a (C4-C, alkyl)carbonyl group, a cyano
group, a fluoro group, and a chloro group, and

substituent group .7 represents the group consisting of a C4-C, alkyl group, a hydroxy group, a fluoro group, and
a chloro group.

19. A compound according to any one of claims 1 to 15 or a pharmacologically acceptable salt thereof, wherein B
represents a group represented by the following formula (llc)

(& 5

wherein B¢ represents a group selected from the following groups or a group which is selected from the following
groups and substituted wherein the substituent represents one group independently selected from substituent group

O
/ |
—_Z

1
pzd

\
r

S

B2c represents a phenyl group or a 4-hydroxyphenyl group, and

substituent group o.8 represents the group consisting of a C4-C, alkyl group, a halogeno(C,-C, alkyl) group wherein
the halogeno group(s) represent 1 to 5 groups selected from the group consisting of a fluoro group and a chloro
group, a cyclopropyl group, a methylcarbonyl group, a cyano group, a fluoro group, and a chloro group.

20. A compound according to any one of claims 1 to 15 or a pharmacologically acceptable salt thereof, wherein B
represents a group represented by the following formula (lid)
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@ (Id)

OH

wherein B19 represents a group selected from the following groups or a group which is selected from the following
groups and substituted wherein the substituent represents one group selected from substituent group o9

3 L O

and substituent group 0.9 represents the group consisting of a methyl group, an ethyl group, and a chloro group.

A compound according to claim 1 or a pharmacologically acceptable salt thereof, which is selected from the group
consisting of

4-{3-[2-(4-hydroxyphenyl)thiazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid;
4-{3-[2-(4-hydroxyphenyl)thiazol-5-yl]-2-fluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid;
4-{3-[3-(4-hydroxyphenyl)-4-ethylisoxazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid;
4-{3-[4-chloro-(4-hydroxyphenyl)isoxazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid;
4-{3-[4-ethyl-(4-hydroxyphenyl)isoxazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid;

4- 3-[(4-hydroxyphenyl)-4-methylisoxazol-5-yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid;
4-{3-[2-(4-hydroxyphenyl)thiazol-5-yI]-2,2-difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid;
4-{3-[4-ethyl-3-(4-hydroxyphenyl)isoxazol-5-yl]-2,2-difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid;
4-{3-[4-ethyl-5-(4-hydroxyphenyl)isoxazol-3-yl]-2,2-difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid;
4- {3-[4-chloro-5-(4-hydroxyphenyl)isoxazol-3-yl]-2,2-fluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid;
4-{3-[3-(4-hydroxyphenyl)isoxazol-5-yl]-2-fluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid; and

4- {3-[3-(4-hydroxyphenyl)isoxazol-5-yl]-2,2-diflucropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid.

A pharmaceutical composition comprising, as an active ingredient, a compound according to any one of claims 1
to 21 or a pharmacologically acceptable salt thereof.

A pharmaceutical composition according to claim 22, which is for use in the treatment or prophylaxis of hyperlipidemia,
dyslipidemia, lipid metabolism abnormality, arteriosclerosis, or type Il diabetes mellitus.

A pharmaceutical composition according to claim 22, which is for use in the treatment or prophylaxis of dyslipidemia.

A pharmaceutical composition according to claim 22, which is for use in the treatment or prophylaxis of lipid metab-
olism abnormality.

A pharmaceutical composition according to claim 22, which is for use in the treatment or prophylaxis of hypertrig-
lyceridemia or non-alcoholic steatohepatitis.

A compound according to any one of claims 1 to 21 or a pharmacologically acceptable salt thereof for use in the
treatment or prophylaxis of hyperlipidemia, dyslipidemia, lipid metabolism abnormality, arteriosclerosis, or type I

diabetes mellitus.

A compound according to any one of claims 1 to 21 or a pharmacologically acceptable salt thereof for use in the
treatment or prophylaxis of dyslipidemia.

A compound according to any one of claims 1 to 21 or a pharmacologically acceptable salt thereof for use in the
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treatment or prophylaxis of lipid metabolism abnormality.

A compound according to any one of claims 1 to 21 or a pharmacologically acceptable salt thereof for use in the
treatment or prophylaxis of hypertriglyceridemia or non-alcoholic steatohepatitis.

A compound according to any one of claims 1 to 21 or a pharmacologically acceptable salt thereof for use as a
medicament.

Use of a compound according to any one of claims 1 to 21 or a pharmacologically acceptable salt thereof in the
manufacture of a medicamentfor use inthe treatment or prophylaxis of hyperlipidemia, dyslipidemia, lipid metabolism
abnormality, arteriosclerosis, or type Il diabetes mellitus.

Use of a compound according to any one of claims 1 to 21 or a pharmacologically acceptable salt thereof in the
manufacture of a medicament for use in the treatment or prophylaxis of dyslipidemia.

Use of a compound according to any one of claims 1 to 21 or a pharmacologically acceptable salt thereof in the
manufacture of a medicament for use in the treatment or prophylaxis of lipid metabolism abnormality.

Use of a compound according to any one of claims 1 to 21 or a pharmacologically acceptable salt thereof in the
manufacture of a medicament for use in the treatment or prophylaxis of hypertriglyceridemia or non-alcoholic stea-
tohepatitis.

Patentanspriiche

1.

Verbindung, dargestellt durch die folgende allgemeine Formel (1) oder ein pharmakologisch vertragliches Salz davon

R1 R4 R5
H
L)

A X (1)

o R® R’

(R¥)mi n

wobei A einschlieRlich X eine Pyrrolyl-Gruppe darstellt und X ein Kohlenstoffatom darstellt, oder A einschlieRlich X
eine Pyrazolyl-Gruppe darstellt,

R1 eine Carboxy-Gruppe, eine Carboxymethyl-Gruppe oder eine Tetrazolyl-Gruppe darstellt,

jedes R2 unabhingig eine Gruppe ausgewahlt aus Substituentengruppe o. darstellt,

jedes R3 unabhingig eine Phenyl-Gruppe, eine substituierte Phenyl-Gruppe, wobei der/die Substituent(en) 1 bis 4
Gruppen unabhangig ausgewahlt aus Substituentengruppe o darstellen, eine 5- oder 6-gliedrige aromatische He-
terocyclyl-Gruppe, eine substituierte 5- oder 6-gliedrige aromatische Heterocyclyl-Gruppe, wobei der/die Substitu-
ent(en) 1 bis 4 Gruppen unabhangig ausgewahlt aus Substituentengruppe o darstellen, oder eine Phenyl(C4-Cg
Alkyl)-Gruppe, eine substituierte Phenyl(C4-Cg Alkyl)-Gruppe, wobei der/die Substituent(en) 1 bis 4 Gruppen un-
abhangig ausgewahlt aus Substituentengruppe o darstellen, eine 5- oder 6-gliedrige aromatische Heterocyclyl(C4-Cg
Alkyl)-Gruppe, oder eine substituierte 5- oder 6-gliedrige aromatische Heterocyclyl(C4-Cg Alkyl)-Gruppe darstellt,
wobei der/die Substituent(en) 1 bis 4 Gruppen unabhangig ausgewahlt aus Substituentengruppe o darstellen,

m 0, 1,2 oder 3 entspricht,

n 0 oder 1 entspricht, wobei gilt, dass wenn m 3 ist, n O ist,

jedes von R4, RS, R8, und R7 unabhingig ein Wasserstoffatom, eine C4-Cg Alkyl-Gruppe, eine Halogen(C4-Cg
Alkyl)-Gruppe, eine Hydroxy-Gruppe, eine C4-Cg Alkoxy-Gruppe oder eine Halogengruppe darstellt,

B eine Naphthyl-Gruppe, eine substituierte Naphthyl-Gruppe, wobei der/die Substituent(en) 1 bis 4 Gruppen unab-
héngig ausgewahlt aus Substituentengruppe o darstellen, eine 9- oder 10-gliedrige aromatische Heterocyclyl-Grup-
pe, eine substituierte 9- oder 10-gliedrige aromatische Heterocyclyl-Gruppe, wobei der/die Substituent(en) 1 bis 4
Gruppen unabhangig ausgewahlt aus Substituentengruppe o darstellen, oder eine Gruppe dargestellt durch die
folgende Formel (lI) darstellt,
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Q @ (1)

wobei jedes von B! und B2 unabh#ngig eine Phenyl-Gruppe, eine substituierte Phenyl-Gruppe, wobei der/die Sub-
stituent(en) 1 bis 4 Gruppen unabhangig ausgewahlt aus Substituentengruppe o darstellen, eine 5- oder 6-gliedrige
aromatische Heterocyclyl-Gruppe oder eine substituierte 5- oder 6-gliedrige aromatische Heterocyclyl-Gruppe dar-
stellt, wobei der/die Substituent(en) 1 bis 4 Gruppen unabhangig ausgewahlt aus Substituentengruppe o darstellen,
und

die Substituentengruppe a die Gruppe bestehend aus einer C4-Cg Alkyl-Gruppe, einer Hydroxy(C4-Cg Alkyl)-Gruppe,
einer (C4-Cg Alkoxy)-(C4-Cg Alkyl)-Gruppe, einer Halogen(C,-Cg Alkyl)-Gruppe, einer (C3-Cg Cycloalkyl)-(C4-Cg
Alkyl)-Gruppe, einer C5-Cg Cycloalkyl-Gruppe, einer C,-Cg Alkenyl-Gruppe, einer C,-Cg Alkynyl-Gruppe, einer Hy-
droxy-Gruppe, einer C4-Cg Alkoxy-Gruppe, einer Halogen(C4-Cg Alkoxy)-Gruppe, einer C4-Cg Alkylthio-Gruppe,
einer C4-Cg Alkylsulfmyl-Gruppe, einer C4-Cg Alkylsulfonyl-Gruppe, einer Amino-Gruppe, einer C-Cg Alkylamino-
Gruppe, einer di(C4-Cg Alkyl)-Amino-Gruppe, einer Formylamino-Gruppe, einer (C4-Cg Alkyl)-Carbonylamino-Grup-
pe, einer (C4-Cg Alkoxy)-Carbonylamino-Gruppe, einer (C4-Cg Alkyl)-Sulfonylamino-Gruppe, einer Formyl-Gruppe,
einer (C4-Cg Alkyl)-CarbonylGruppe, einer Carboxy-Gruppe, einer (C4-Cg Alkoxy)-Carbonyl-Gruppe, einer Carba-
moyl-Gruppe, einer (C4-Cg Alkylamino)-Carbonyl-Gruppe, einer di(C4-Cg Alkyl)-Aminocarbonyl-Gruppe, einer Ami-
nosulfonyl-Gruppe, einer (C4-Cg Alkylamino)-Sulfonyl-Gruppe, einer di(C4-Cg Alkyl)-Aminosulfonyl-Gruppe, einer
Cyan-Gruppe, einer Nitro-Gruppe und einer Halogen-Gruppe darstellt.

Verbindung nach Anspruch 1 oder ein pharmakologisch vertragliches Salz davon, dargestellt durch die folgende
allgemeine Formel (I-1)

4 Rb
PO
N
4 (I-1)
(Rz)m/HN—\/ o R K
GO

3. Verbindung nach Anspruch 1 oder ein pharmakologisch vertragliches Salz davon, dargestellt durch die folgende

allgemeine Formel (1-3):

o) Ré R7

Ry RUF °
N
2T "
(R
/ |

RBa

wobei R82 ein Wasserstoffatom, eine C4-Cg Alkyl-Gruppe, eine Hydroxy(C4-Cg Alkyl)-Gruppe, eine (C4-Cg Alko-
xy)-(C4-Cg Alkyl)-Gruppe, eine Halogen(C4-Cg Alkyl)-Gruppe, eine (C3-Cg Cycloalkyl)-(C4-Cg Alkyl)-Gruppe, eine
C;-Cg Cycloalkyl-Gruppe, eine C»-Cg Alkenyl-Gruppe, eine C,-Cg Alkynyl-Gruppe, eine C4-Cg Alkylsulfonyl-Gruppe,
eine Formyl-Gruppe, eine (C4-Cg Alkyl)-Carbonyl-Gruppe, eine (C4-Cg Alkoxy)-Carbonyl-Gruppe, eine Carbamoyl-
Gruppe, eine (C4-Cg Alkylamino)-Carbonyl-Gruppe, eine di(C4-Cg Alkyl)-Aminocarbonyl-Gruppe, eine Aminosulfo-
nyl-Gruppe, eine (C4-Cg Alkylamino)-Sulfonyl-Gruppe oder eine di(C4-Cg Alkyl)-Aminosulfonyl-Gruppe darstellt,

jedes R22 unabhéngig eine C4-C4 Alkyl-Gruppe, eine Halogen(C4-C,4 Alkyl)-Gruppe, eine (C3-Cg Cycloalkyl)-(C4-Cy4
Alkyl)-Gruppe, eine C3-Cg Cycloalkyl-Gruppe, eine C,-C4 Alkenyl-Gruppe, eine C,-C4 Alkynyl-Gruppe, eine Hydroxy-
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Gruppe, eine C4-C, Alkoxy-Gruppe, eine Formyl-Gruppe, eine (C4-C, Alkyl)-Carbonyl-Gruppe, eine Cyan-Gruppe
oder eine Halogen-Gruppe darstellt und
k 0, 1 oder 2 entspricht.

Verbindung nach Anspruch 3 oder ein pharmakologisch vertragliches Salz davon, wobei

R82 ein Wasserstoffatom, eine C4-C,4 Alkyl-Gruppe, eine (C4-C, Alkoxy)-(C4-C,4 Alkyl)-Gruppe, eine (C5-Cg Cyclo-
alkyl)-(C4-C, Alkyl)-Gruppe, eine Halogen(C4-C4 Alkyl)-Gruppe, eine C5-Cg Cycloalkyl-Gruppe, eine C,-C4 Alkenyl-
Gruppe oder eine C,-C4 Alkynyl-Gruppe darstellt,

jedes R?2 eine C4-C, Alkyl-Gruppe, eine Halogen(C-C, Alkyl)-Gruppe darstellt, wobei die Halogen-Gruppe 1 bis
5 Gruppen darstellt, die aus der Gruppe bestehend aus einer Fluor-Gruppe und einer Chlor-Gruppe, einer C3-C4
Cycloalkyl-Gruppe, einer Cyan-Gruppe, einer Fluor-Gruppe oder einer Chlor-Gruppe ausgewahlt werden und

k 0 oder 1 entspricht.

Verbindung nach Anspruch 3 oder ein pharmakologisch vertragliches Salz davon, wobei
R82 eine C4-C4 Alkyl-Gruppe darstellt und
k 0 entspricht.

Verbindung nach Anspruch 3 oder ein pharmakologisch vertragliches Salz davon, wobei
R8a eine Ethyl-Gruppe darstellt und
k O entspricht.

Verbindung nach Anspruch 1 oder ein pharmakologisch vertragliches Salz davon, dargestellt durch die folgende
allgemeine Formel (I-4)

1 R RO
R H
N
// A (1-4)
o R R :
N

RSa

wobei R32 eine Phenyl(C4-C, Alkyl)-Gruppe oder eine substituierte Phenyl(C4-C, Alkyl)-Gruppe darstellt, wobei
der/die Substituent(en) 1 bis 3 Gruppen unabhangig ausgewahlt aus Substituentengruppe o1 darstellen, und

die Substituentengruppe o1 die Gruppe bestehend aus einer C4-C, Alkyl-Gruppe, einer Halogen(C-C, Alkyl)-Grup-
pe darstellt, wobei die Halogen-Gruppe(n) 1 bis 5 Gruppen darstellen, die aus der Gruppe bestehend aus einer
Fluor-Gruppe und einer Chlor-Gruppe, einer Fluor-Gruppe und einer Chlor-Gruppe ausgewahlt werden.

Verbindung nach Anspruch 7 oder ein pharmakologisch vertragliches Salz davon, wobei

R3a eine Phenylmethyl-Gruppe oder eine substituierte Phenylmethyl-Gruppe darstellt, wobei der/die Substituent(en)
1 bis 3 Gruppen unabhangig ausgewahlt aus Substituentengruppe o2 darstellen und

die Substituentengruppe 0.2 die Gruppe bestehend aus einer MethylGruppe, einer Trifluormethyl-Gruppe und einer
Fluor-Gruppe darstellt.

Verbindung nach Anspruch 1 oder ein pharmakologisch vertragliches Salz davon, dargestellt durch die folgende
allgemeine Formel (1-2)

4 Qb5
R’ H RT R
N
v / N\ (1-2)
(Rz)mﬂ—\—N o R*R
R
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. Verbindung nach Anspruch 1 oder ein pharmakologisch vertragliches Salz davon, dargestellt durch die folgende

allgemeine Formel (1-5)
R! R* RS
o (e)
N
/ /
N—N

/

R8b

-5
I e (1-5)

wobei R8b ein Wasserstoffatom, eine C4-C,4 Alkyl-Gruppe, eine (C4-C, Alkoxy)-(C4-C, Alkyl)-Gruppe, eine Halo-
gen(C4-C4 Alkyl)-Gruppe, eine C5-Cg Cycloalkyl-Gruppe, eine C,-C4 Alkenyl-Gruppe oder eine C,-C,4 Alkynyl-Grup-
pe darstellt.

. Verbindung nach Anspruch 10 oder ein pharmakologisch vertragliches Salz davon, wobei R8 eine C4-C, Alkyl-
Gruppe darstellt.

. Verbindung nach einem der vorherigen Anspriiche 1 bis 11 oder ein pharmakologisch vertragliches Salz davon,
wobei R! eine Carboxy-Gruppe darstellt.

. Verbindung nach einem der vorherigen Anspriiche 1 bis 12 oder ein pharmakologisch vertragliches Salz davon,
wobei jedes von R4, R%, R6, und R7 unabhangig ein Wasserstoffatom, eine C4-C, Alkyl-Gruppe, eine Halogen(C4-C,
Alkyl)-Gruppe darstellt, wobei die Halogen-Gruppe(n) 1 bis 5 Gruppen darstellen, die aus der Gruppe bestehend
aus einer Fluor-Gruppe und einer Chlor-Gruppe, einer Fluor-Gruppe oder einer Chlor-Gruppe ausgewahlt werden.

. Verbindung nach einem der vorherigen Anspriiche 1 bis 12 oder ein pharmakologisch vertragliches Salz davon,
wobei jedes von R4, RS, R6, und R7 unabhingig ein Wasserstoffatom oder eine Fluor-Gruppe darstellt.

. Verbindung nach einem der vorherigen Anspriiche 1 bis 12 oder ein pharmakologisch vertrégliches Salz davon,
wobei jedes von R4 und R% unabhangig ein Wasserstoffatom oder eine Fluor-Gruppe darstellt, und R6 und R7 jeweils
ein Wasserstoffatom darstellen.

. Verbindung nach einem dervorherigen Anspriiche 1 bis 15 oder ein pharmakologisch vertragliches Salzdavon, wobei
B eine Naphthyl-Gruppe oder eine substituierte Naphthyl-Gruppe darstellt, wobei der/die Substituent(en) 1 bis 3
Gruppen unabhéngig ausgewahlt aus Substituentengruppe o3 darstellen, und
die Substituentengruppe .3 die Gruppe bestehend aus einer C4-C, Alkyl-Gruppe, einer Halogen(C,-C, Alkyl)-Grup-
pe darstellt, wobei die Halogen-Gruppe(n) 1 bis 5 Gruppen ausgewahlt aus der Gruppe bestehend aus einer Fluor-
Gruppe und einer Chlor-Gruppe, einer Hydroxy-Gruppe, einer C4-C, Alkoxy-Gruppe, einer Fluor-Gruppe und einer
Chlor-Gruppe darstellen.

. Verbindung nach einem der vorherigen Anspriiche 1 bis 15 oder ein pharmakologisch vertragliches Salz davon,
wobei B eine Gruppe darstellt, die durch die folgende Formel (lla) dargestellt wird

@ @ (lla)

wobei B'2 eine Phenyl-Gruppe, eine substituierte Phenyl-Gruppe, wobei der/die Substituent(en) 1 bis 3 Gruppen
unabhangig ausgewahlt aus Substituentengruppe a4 darstellen, oder eine 5-gliedrige aromatische Heterocyclyl-
Gruppe oder eine substituierte 5-gliedrige aromatische Heterocyclyl-Gruppe darstellt, wobei der/die Substituent(en)
1 bis 3 Gruppen unabhangig ausgewahlt aus Substituentengruppe o4 darstellen,

B22 eine Phenyl-Gruppe, eine substituierte Phenyl-Gruppe, wobei der/die Substituent(en) 1 bis 3 Gruppen unab-
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héngig ausgewahlt aus Substituentengruppe a5 darstellen, oder eine Pyridyl-Gruppe oder eine substituierte Pyridyl-
Gruppe darstellt, wobei der/die Substituent(en) 1 bis 3 Gruppen unabhangig ausgewahlt aus Substituentengruppe
o5 darstellen,

die Substituentengruppe o4 die Gruppe bestehend aus einer C4-C4 Alkyl-Gruppe, einer Halogen(C4-C4 Alkyl)-Grup-
pe, einer (C3-Cg Cycloalkyl)-(C4-C4 Alkyl)-Gruppe, einer C5-Cg Cycloalkyl-Gruppe, einer C-C, Alkoxy-Gruppe,
einer Formyl-Gruppe, einer (C4-C, Alkyl)-Carbonyl-Gruppe, einer Cyan-Gruppe, einer Fluor-Gruppe, einer Chlor-
Gruppe und einer Brom-Gruppe darstellt, und

die Substituentengruppe o5 die Gruppe bestehend aus einer C4-C4 Alkyl-Gruppe, einer Halogen(C4-C,4 Alkyl)-Grup-
pe, einer Hydroxy-Gruppe, einer C4-C4 Alkoxy-Gruppe, einer Fluor-Gruppe, einer Chlor-Gruppe und einer Brom-
Gruppe darstellt.

18. Verbindung nach einem der vorherigen Anspriiche 1 bis 15 oder ein pharmakologisch vertragliches Salz davon,
wobei B eine Gruppe darstellt, die durch die folgende Formel (lIb) dargestellt wird

@ @ (lb)

wobei B1P eine stickstoffenthaltende 5-gliedrige aromatische Heterocyclyl-Gruppe oder eine substituierte stickstof-
fenthaltende 5-gliedrige aromatische Heterocyclyl-Gruppe darstellt, wobei der/die Substituent(en) 1 oder 2 Gruppen
unabhangig ausgewahlt aus Substituentengruppe o6 darstellen,

B2b eine Phenyl-Gruppe, eine substituierte Phenyl-Gruppe, wobei der/die Substituent(en) 1 oder 2 Gruppen unab-
héngig ausgewahlt aus Substituentengruppe a7 darstellen, oder eine Pyridyl-Gruppe oder eine substituierte Pyridyl-
Gruppe darstellt, wobei der/die Substituent(en) 1 oder 2 Gruppen unabhangig ausgewahlt aus Substituentengruppe
o.7 darstellen,

die Substituentengruppe o6 die Gruppe bestehend aus einer C4-C4 Alkyl-Gruppe, einer Halogen(C4-C, Alkyl)-Grup-
pe darstellt, wobei die Halogen-Gruppe(n) 1 bis 5 Gruppen ausgewahlt aus der Gruppe bestehend aus einer Fluor-
Gruppe und einer Chlor-Gruppe, einer (C5-C, Cycloalkyl)-(C4-C, Alkyl)-Gruppe, einer C5-C, Cycloalkyl-Gruppe,
einer (C4-C, Alkyl)-Carbonyl-Gruppe, einer Cyan-Gruppe, einer Fluor-Gruppe und einer Chlor-Gruppe darstellen,
und

die Substituentengruppe a7 die Gruppe bestehend aus einer C4-C, Alkyl-Gruppe, einer Hydroxy-Gruppe, einer
Fluor-Gruppe und einer Chlor-Gruppe darstellt.

19. Verbindung nach einem der vorherigen Anspriiche 1 bis 15 oder ein pharmakologisch vertragliches Salz davon,
wobei B eine Gruppe darstellt, die durch die folgende Formel (lIc) dargestellt wird

@ » (lic)

wobei B¢ eine Gruppe ausgewahlt aus den folgenden Gruppen, oder substituierte und aus den folgenden Gruppen
ausgewahlte Gruppe darstellt, wobei der Substituent eine Gruppe unabhangig ausgewahlt aus Substituentengruppe
0.8 darstellt,

N—O

A O L3 O
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20.

21.

O O 0 L

A3

B2¢ eine Phenyl-Gruppe oder eine 4-Hydroxyphenyl-Gruppe darstellt, und

die Substituentengruppe a8 die Gruppe bestehend aus einer C4-C, Alkyl-Gruppe, einer Halogen(C4-C, Alkyl)-Grup-
pe darstellt, wobei die Halogen-Gruppe(n) 1 bis 5 Gruppen darstellen, die aus der Gruppe bestehend aus einer
Fluor-Gruppe und einer Chlor-Gruppe, einer Cyclopropyl-Gruppe, einer Methylcarbonyl-Gruppe, einer Cyan-Grup-
pe, einer Fluor-Gruppe und einer Chlor-Gruppe ausgewahlt werden.

Verbindung nach einem der vorherigen Anspriiche 1 bis 15 oder ein pharmakologisch vertragliches Salz davon,
wobei B eine Gruppe darstellt, die durch die folgende Formel (lld) dargestellt wird

O

OH

wobei B1d eine aus den folgenden Gruppen ausgewahlte Gruppe, oder eine substituierte und aus den folgenden
Gruppen ausgewahlte Gruppe darstellt, wobei der Substituent eine Gruppe ausgewahlt aus Substituentengruppe
0.9 darstellt,

und die Substituentengruppe 0.9 die Gruppe bestehend aus einer MethylGruppe, einer Ethyl-Gruppe und einer
Chlor-Gruppe darstellt.

Verbindung nach Anspruch 1 oder ein pharmakologisch vertragliches Salz davon, ausgewahlt aus der Gruppe
bestehend aus

4-{3-[2-(4-Hydroxyphenyl)Thiazol-5-yl]Propanoyl}Amin-1-Ethylpyrrol-3-Carboxylsaure;
4-{3-[2-(4-Hydroxyphenyl)Thiazol-5-yl]-2-Fluorpropanoyl}Amin-1-Ethylpyrrol-3-Carboxylsaure;
4-{3-[3-(4-Hydroxyphenyl)-4-Ethylisoxazol-5-yl]Propanoyl}Amin-1-Ethylpyrrol-3-Carboxylsaure;

4- {3-[4-Chlor-(4-Hydroxyphenyl)Isoxazol-5-yl]Propanoyl}Amin-1 - Ethylpyrrol-3-Carboxylsaure;
4-{3-[4-Ethyl-(4-Hydroxyphenyl)isoxazol-5-yl]Propanoyl}Amin-1-Ethylpyrrol-3-carboxylsaure;
4-{3-[(4-Hydroxyphenyl)-4-Methylisoxazol-5-yl]Propanoyl}Amin-1-Ethylpyrrol-3-Carboxylsaure;
4-{3-[2-(4-Hydroxyphenyl)thiazol-5-yl]-2,2-Difluorpropanoyl}Amin-1-Ethylpyrrol-3-Carboxyls&ure;

4- {3-[4-Ethyl-3-(4-Hydroxyphenyl)isoxazol-5-yl]-2,2-Difluoropropanoyl}Amin-1-Ethylpyrrol-3-Carboxylsaure;
4- {3-[4-Ethyl-5-(4-Hydroxyphenyl)isoxazol-3-ylI]-2,2-Difluoropropanoyl}Amin-1-Ethylpyrrol-3-Carboxylsaure;
4-{3-[4-Chlor-5-(4-Hydroxyphenyl)isoxazol-3-yl]-2,2-Fluorpropanoyl}Amin-1-Ethylpyrrol-3-Carboxylsaure;
4-{3-[3-(4-Hydroxyphenyl)isoxazol-5-yl]-2-Fluorpropanoyl}Amin-1-Ethylpyrrol-3-Carboxylsaure und
4-{3-[3-(4-Hydroxyphenyl)isoxazol-5-yl]-2,2-Difluorpropanoyl}Amin-1-Ethylpyrrol-3-Carboxylsaure.
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22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.
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Pharmazeutische Zusammensetzung, umfassend als Wirkstoff eine Verbindung nach einem der vorherigen An-
spriiche 1 bis 21 oder ein pharmakologisch vertragliches Salz davon.

Pharmazeutische Zusammensetzung nach Anspruch 22, die bei der Behandlung oder zur Prophylaxe von Hyper-
lipidemie, Dyslipidemie, Storung im Lipidstoffwechsel, Arteriosklerose oder Diabetes mellitus Typ 2 verwendet wird.

Pharmazeutische Zusammensetzung nach Anspruch 22, die bei der Behandlung oder zur Prophylaxe von Dyslipi-
demie verwendet wird.

Pharmazeutische Zusammensetzung nach Anspruch 22, die bei der Behandlung oder zur Prophylaxe von einer
Stoérung im Lipidstoffwechsel verwendet wird.

Pharmazeutische Zusammensetzung nach Anspruch 22, die bei der Behandlung oder zur Prophylaxe von Hyper-
triglyceridamie oder nichtalkoholischer Steatohepatitis verwendet wird.

Verbindung nach einem der vorherigen Anspriiche 1 bis 21 oder ein pharmakologisch vertragliches Salz davon zur
Verwendung in der Behandlung oder Prophylaxe von Hyperlipidemie, Dyslipidemie, Stérung im Lipidstoffwechsel,
Arteriosklerose oder Diabetes mellitus Typ 2.

Verbindung nach einem der vorherigen Anspriiche 1 bis 21 oder ein pharmakologisch vertragliches Salz davon zur
Verwendung in der Behandlung oder Prophylaxe von Dyslipidemie.

Verbindung nach einem der vorherigen Anspriiche 1 bis 21 oder ein pharmakologisch vertragliches Salz davon zur
Verwendung in der Behandlung oder Prophylaxe von Stérung im Lipidstoffwechsel.

Verbindung nach einem der vorherigen Anspriiche 1 bis 21 oder ein pharmakologisch vertragliches Salz davon zur
Verwendung in der Behandlung oder Prophylaxe von Hypertriglyceridamie oder nichtalkoholischer Steatohepatitis.

Verbindung nach einem der vorherigen Anspriiche 1 bis 21 oder ein pharmakologisch vertragliches Salz davon zur
Verwendung als ein Medikament.

Verwendung einer Verbindung nach einem der vorherigen Anspriiche 1 bis 21 oder ein pharmakologisch vertrag-
liches Salz davon in der Herstellung eines Medikaments zur Verwendung in der Behandlung oder Prophylaxe von
Hyperlipidemie, Dyslipidemie, Storung im Lipidstoffwechsel, Arteriosklerose oder Diabetes mellitus Typ 2.

Verwendung einer Verbindung nach einem der vorherigen Anspriiche 1 bis 21 oder ein pharmakologisch vertrag-
liches Salz davon in der Herstellung eines Medikaments zur Verwendung in der Behandlung oder Prophylaxe von
Dyslipidemie.

Verwendung einer Verbindung nach einem der vorherigen Anspriiche 1 bis 21 oder ein pharmakologisch vertrag-
liches Salz davon in der Herstellung eines Medikaments zur Verwendung in der Behandlung oder Prophylaxe von
Storung im Lipidstoffwechsel.

Verwendung einer Verbindung nach einem der vorherigen Anspriiche 1 bis 21 oder ein pharmakologisch vertrag-
liches Salz davon in der Herstellung eines Medikaments zur Verwendung in der Behandlung oder Prophylaxe von
Hypertriglyceridamie oder nichtalkoholischer Steatohepatitis.

Revendications

1.

Composé représenté par la formule générale (l) suivante ou sel pharmacologiquement acceptable de celui-ci
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R1 ’ R4 R5
()

X (1)
A 6 7
. R6 R

(R¥) (R%n

dans laquelle A incluant X représente un groupe pyrrolyle, et X représente un atome de carbone; ou A incluant X
représente un groupe pyrazolyle,

R1 représente un groupe carboxy, un groupe carboxyméthyle ou un groupe tétrazolyle,

chaque R2 représente indépendamment un groupe choisi dans le groupe de substituants o,

chaque R3 représente indépendamment un groupe phényle, un groupe phényle substitug, dans lequel le(s) subs-
tituant(s) représente(nt) 1 & 4 groupe(s) indépendamment choisi(s) dans le groupe de substituants a, un groupe
hétérocyclyle aromatique a 5 ou 6 chainons, un groupe hétérocyclyle aromatique a 5 ou 6 chainons substitué dans
lequel le(s) substituant(s) représente(nt) 1 a 4 groupe(s) indépendamment choisi(s) dans le groupe de substituants
o, un groupe phényl(alkyle en C4-Cg), un groupe phényl(alkyle en C4-Cg) substitué dans lequel le(s) substituant(s)
représente(nt) 1 & 4 groupe(s) indépendamment choisi(s) dans le groupe de substituants o, un groupe hétérocy-
clyl(alkyle en C4-Cg) aromatique a 5 ou 6 chainons, ou un groupe hétérocyclyl(alkyle en C-Cg) aromatique a 5 ou
6 chainons substitué dans lequel le(s) substituant(s) représente(nt) 1 a 4 groupe(s) indépendamment choisi(s) dans
le groupe de substituants o,

m représente 0, 1, 2 ou 3,

n représente O ou 1, étant entendu que lorsque m est 3, n est 0,

chacun parmi R4, R5, R6 et R7 représente indépendamment un atome d’hydrogéne, un groupe alkyle en C4-Cg un
groupe halogéno(alkyle en C4-Cg), un groupe hydroxy, un groupe alcoxy en C4-Cg ou un groupe halogéno,

B représente un groupe naphtyle, un groupe naphtyle substitué dans lequel le(s) substituant(s) représente(nt) 1 a
4 groupe(s) indépendamment choisi(s) dans le groupe de substituants o, un groupe hétérocyclyle aromatique a 9
ou 10 chainons, un groupe hétérocyclyle aromatique a 9 ou 10 chainons substitué dans lequel le(s) substituant(s)
représente(nt) 1 a4 groupe(s) indépendamment choisi(s) dans le groupe de substituants o, ou un groupe représenté

par la formule () suivante
Q E ()

dans laquelle chacun parmi B et B2 représente indépendamment un groupe phényle, un groupe phényle substitué
dans lequel le(s) substituant(s) représente(nt) 1 a 4 groupe(s) indépendamment choisi(s) dans le groupe de subs-
tituants a, un groupe hétérocyclyle aromatique a 5 ou 6 chainons, ou un groupe hétérocyclyle aromatique a 5 ou 6
chainons substitué dans lequel le(s) substituant(s) représente(nt) 1 a 4 groupe(s) indépendamment choisi(s) dans
le groupe de substituants o, et

le groupe de substituants o représente le groupe constitué par un groupe alkyle en C4-Cg, un groupe hydroxy(alkyle
en C4-Cg), ungroupe (alcoxy en C4-Cg)-(alkyle en C4-Cg), un groupe halogéno(alkyle en C4-Cg), un groupe (cycloalkyl
en C5-Cg)-(alkyle en C4-Cg), un groupe cycloalkyle en C5-Cg, un groupe alcényle en C,-Cg, un groupe alcynyle en
C,-Cg, un groupe hydroxy, un groupe alcoxy en C4-Cg, un groupe halogéno(alcoxy en C4-Cg), un groupe alkylthio
en C4-Cg, un groupe alkylsulfinyle en C4-Cg, un groupe alkylsulfonyle en C4-Cg, un groupe amino, un groupe
alkylamino en C4-Cg, un groupe di(alkyl en C4-Cg)amino, un groupe formylamino, un groupe (alkyl en C4-Cg)car-
bonylamino, un groupe (alcoxy en C4-Cg)carbonylamino, un groupe (alkyl en C4-Cg)sulfonylamino, un groupe for-
myle, un groupe (alkyl en C4-Cg)carbonyle, un groupe carboxy, un groupe (alcoxy en C4-Cg)carbonyle, un groupe
carbamoyle, un groupe (alkylamino en C4-Cg)carbonyle, un groupe di(alkyl en C4-Cg)aminocarbonyle, un groupe
aminosulfonyle, un groupe (alkylamino en C4-Cg)sulfonyle, un groupe di(alkyl en C4-Cg)aminosulfonyle, un groupe
cyano, un groupe nitro et un groupe halogéno.

Composé selon la revendication 1 ou sel pharmacologiquement acceptable de celui-ci, qui est représenté par la
formule générale (1-1) suivante
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4 5
PO
N .
Z (-1)
(Rz)m/ﬁ\]— / 0] R6 R7

(R%n

Composé selon la revendication 1 ou sel pharmacologiquement acceptable de celui-ci, qui est représenté par la
formule générale (I-3) suivante:

R1 H R4 RS
PO
7 (1-3)
(R ]
/ |

o) R R’

RBa

dans laquelle R® représente un atome d’hydrogéne, un groupe alkyle en C4-Cg, un groupe hydroxy(alkyle en C4-Cg),
un groupe (alcoxy en C4-Cg)-(alkyle en C4-Cg), un groupe halogéno(alkyle en C4-Cg), un groupe (cycloalkyl en
C;-Cg)-(alkyle en C4-Cg), un groupe cycloalkyle en C;-Cg, un groupe alcényle en C,-Cg, un groupe alcynyle en
C,-Cg, un groupe alkylsulfonyle en C4-Cg, un groupe formyle, un groupe (alkyl en C4-Cg)carbonyle, un groupe
(alcoxy en C4-Cg)carbonyle, un groupe carbamoyle, un groupe (alkylamino en C4-Cg)carbonyle, un groupe di(alkyl
en C,-Cglaminocarbonyle, un groupe aminosulfonyle, un groupe (alkylamino en C,-Cg)sulfonyle ou un groupe
di(alkyl en C4-Cg)aminosulfonyle,

chaque R?? représente indépendamment un groupe alkyle en C4-C4, un groupe halogéno(alkyle en C4-Cy), un
groupe (cycloalkyl en C3-Cg)-(alkyle en C4-Cy), un groupe cycloalkyle en C3-Cg, un groupe alcényle en C-Cy, un
groupe alcynyle en C,-C,, un groupe hydroxy, un groupe alcoxy en C4-Cy4, un groupe formyle, un groupe (alkyl en
C-Cy)carbonyle, un groupe cyano ou un groupe halogéno, et

k représente 0, 1 ou 2.

Composé selon la revendication 3 ou sel pharmacologiquement acceptable de celui-ci, dans lequel

RS2 représente un atome d’hydrogéne, un groupe alkyle en C4-C,4, un groupe (alcoxy en C4-C,)-(alkyle en C4-Cy),
un groupe (cycloalkyl en C3-Cg)-(alkyle en C4-C,), un groupe halogéno(alkyle en C4-C), un groupe cycloalkyle en
C3-Cg, un groupe alcényle en C,-C,4 ou un groupe alcynyle en C,-Cy,

chaque R22 représente un groupe alkyle en C4-C,, un groupe halogéno(alkyle en C4-C,), dans lequel le groupe
halogéno représente 1 a 5 groupes choisis dans le groupe constitué par un groupe fluoro et un groupe chloro, un
groupe cycloalkyle en C3-C,, un groupe cyano, un groupe fluoro ou un groupe chloro, et

k représente O ou 1.

Composé selon la revendication 3 ou sel pharmacologiquement acceptable de celui-ci, dans lequel
R8a représente un groupe alkyle en C4-Cy, et
k représente 0.

Composé selon la revendication 3 ou sel pharmacologiquement acceptable de celui-ci, dans lequel
R8a représente un groupe éthyle, et

k représente O.

Composé selon la revendication 1 ou sel pharmacologiquement acceptable de celui-ci, qui est représenté par la
formule générale (I-4) suivante
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1 . RY RS
I (=)

7 (1-4)
J |

R6 R’
Y o)

=z

RSa

dans laquelle R32 représente un groupe phényl(alkyle en C4-C,) ou un groupe phényl(alkyle en C4-C,) substitué
dans lequel le(s) substituant(s) représente(nt) 1 a 3 groupe(s) indépendamment choisi(s) dans le groupe de subs-
tituants o1, et

le groupe de substituants o.1 représente le groupe constitué par un groupe alkyle en C4-C,, un groupe halogéno(alkyle
en C4-C,) dans lequel le(s) groupe(s) halogéno représente(nt) 1 & 5 groupe(s) choisi(s) dans le groupe constitué
par un groupe fluoro et un groupe chloro, un groupe fluoro, et un groupe chloro.

Composé selon la revendication 7 ou sel pharmacologiquement acceptable de celui-ci, dans lequel

R3a représente un groupe phénylméthyle ou un groupe phénylméthyle substitué dans lequel le(s) substituant(s)
représente(nt) 1 a 3 groupe(s) indépendamment choisi(s) dans le groupe de substituants o2, et

le groupe de substituants a.2 représente le groupe constitué par un groupe méthyle, un groupe trifluorométhyle et
un groupe fluoro.

Composé selon la revendication 1 ou sel pharmacologiquement acceptable de celui-ci, qui est représenté par la
formule générale (1-2) suivante

(-2)

10. Composé selon la revendication 1 ou sel pharmacologiquement acceptable de celui-ci, qui est représenté par la

1.

formule générale (I-5) suivante

=z

Rt RY R®
[ x (=)

-5
I e (I-5)

dans laquelle R8P représente un atome d’hydrogéne, un groupe alkyle en C4-Cy4, un groupe (alcoxy en C4-C,)-(alkyle
en C4-Cy), un groupe halogéno(alkyle en C4-Cy), un groupe cycloalkyle en C3-Cg, un groupe alcényle en C,-C4 ou
un groupe alcynyle en C,-Cy.

Composé selon la revendication 10 ou sel pharmacologiquement acceptable de celui-ci, dans lequel R8b représente
un groupe alkyle en C4-C,.

12. Composé selon 'une quelconque des revendications 1 a 11 ou sel pharmacologiquement acceptable de celui-ci,
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dans lequel R représente un groupe carboxy.

Composé selon I'une quelconque des revendications 1 a 12 ou sel pharmacologiquement acceptable de celui-ci,
dans lequel chacun parmi R4, R5, R6 et R7 représente indépendamment un atome d’hydrogéne, un groupe alkyle
en C4-C,, ungroupe halogéno(alkyle en C4-C,) dans lequel le(s) groupe(s) halogéno représente(nt) 1 a 5 groupe(s)
choisi(s) dans le groupe constitué par un groupe fluoro et un groupe chloro, un groupe fluoro, ou un groupe chloro.

Composé selon I'une quelconque des revendications 1 a 12 ou sel pharmacologiquement acceptable de celui-ci,
dans lequel chacun parmi R4, R®, R et R” représente indépendamment un atome d’hydrogéne ou un groupe fluoro.

Composé selon I'une quelconque des revendications 1 a 12 ou sel pharmacologiquement acceptable de celui-ci,
dans lequel chacun parmi R4 et RS représente indépendamment un atome d’hydrogéne ou un groupe fluoro, et R6
et R7 représentent chacun un atome d’hydrogéne.

Composé selon I'une quelconque des revendications 1 a 15 ou sel pharmacologiquement acceptable de celui-ci,
dans lequel

B représente un groupe naphtyle ou un groupe naphtyle substitué dans lequel le(s) substituant(s) représente(nt) 1
a 3 groupe(s) indépendamment choisi(s) dans le groupe de substituants a3, et

le groupe de substituants a.3 représente le groupe constitué par un groupe alkyle en C4-C,, un groupe halogéno(alkyle
en C4-C,) dans lequel le(s) groupe(s) halogéno représente(nt) 1 & 5 groupe(s) choisi(s) dans le groupe constitué
par un groupe fluoro et un groupe chloro, un groupe hydroxy, un groupe alcoxy en C4-C,, un groupe fluoro, et un
groupe chloro.

Composé selon I'une quelconque des revendications 1 a 15 ou sel pharmacologiquement acceptable de celui-ci,
dans lequel B représente un groupe représenté par la formule (Ila) suivante

@ @ (lla)

dans laquelle B12 représente un groupe phényle, un groupe phényle substitué dans lequel le(s) substituant(s)
représente(nt) 14 3 groupe(s) indépendamment choisi(s) dans le groupe de substituants a4, un groupe hétérocyclyle
aromatique a 5 chainons ou un groupe hétérocyclyle aromatique a 5 chainons substitué dans lequel le(s) substi-
tuant(s) représente(nt) 1 a 3 groupe(s) indépendamment choisi(s) dans le groupe de substituants o4,

B2a représente un groupe phényle, un groupe phényle substitué dans lequel le(s) substituant(s) représente(nt) 1 a
3 groupe(s) indépendamment choisi(s) dans le groupe de substituants a5, un groupe pyridyle, ou un groupe pyridyle
substitué dans lequel le(s) substituant(s) représente(nt) 1 a 3 groupe(s) indépendamment choisi(s) dans le groupe
de substituants o5,

le groupe de substituants a4 représente le groupe constitué par un groupe alkyle en C4-C,, un groupe halogéno(alkyle
en C4-C,), un groupe (cycloalkyl en C5-Cg)-(alkyle en C4-C,), un groupe cycloalkyle en C5-Cg, un groupe alcoxy
en C4-C,, un groupe formyle, un groupe (alkyl en C4-Cy4)carbonyle, un groupe cyano, un groupe fluoro, un groupe
chloro et un groupe bromo, et

le groupe de substituants a5 représente le groupe constitué par un groupe alkyle en C4-Cy4, un groupe halogéno(alkyle
en C4-Cy), un groupe hydroxy, un groupe alcoxy en C4-Cy, un groupe fluoro, un groupe chloro et un groupe bromo.

Composé selon l'une quelconque des revendications 1 a 15 ou sel pharmacologiquement acceptable de celui-ci,
dans lequel B représente un groupe représenté par la formule (llb) suivante

@ @ (lib)
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dans laquelle B'P représente un groupe hétérocyclyle aromatique & 5 chainons contenant de I'azote ou un groupe
hétérocyclyle aromatique a 5 chainons contenant de I'azote substitué dans lequel le(s) substituant(s) représente(nt)
1 ou 2 groupe(s) indépendamment choisi(s) dans le groupe de substituants o6,

B2b représente un groupe phényle, un groupe phényle substitué dans lequel le(s) substituant(s) représente(nt) 1
ou 2 groupe(s) indépendamment choisi(s) dans le groupe de substituants o7, un groupe pyridyle, ou un groupe
pyridyle substitué dans lequel le(s) substituant(s) représente(nt) 1 ou 2 groupe(s) indépendamment choisi(s) dans
le groupe de substituants a7,

le groupe de substituants a6 représente le groupe constitué par un groupe alkyle en C4-C4, un groupe halogéno(alkyle
en C4-C,) dans lequel le(s) groupe(s) halogéno représente(nt) 1 & 5 groupe(s) choisi(s) dans le groupe constitué
par un groupe fluoro et un groupe chloro, un groupe (cycloalkyl en C3-C,)-(alkyle en C4-C,), un groupe cycloalkyle
en C5-C,4, un groupe (alkyl en C4-C,)carbonyle, un groupe cyano, un groupe fluoro, et un groupe chloro, et

le groupe de substituants a.7 représente le groupe constitué par un groupe alkyle en C4-C,, un groupe hydroxy, un
groupe fluoro, et un groupe chloro.

19. Composé selon 'une quelconque des revendications 1 a 15 ou sel pharmacologiquement acceptable de celui-ci,
dans lequel B représente un groupe représenté par la formule (llc) suivante

@ @ (lic)

dans laquelle B'¢ représente un groupe choisi parmi les groupes suivants ou un groupe qui est choisi parmi les
groupes suivants et substitué, dans lequel le substituant représente un groupe indépendamment choisi dans le
groupe de substituants 0.8

/N/;——/;\ /C\N\ /[;B\ /U\

O—N

gl

B2¢ représente un groupe phényle ou un groupe 4-hydroxyphényle, et

le groupe de substituants a8 représente le groupe constitué par un groupe alkyle en C4-C4, un groupe halogéno(alkyle
en C4-C,) dans lequel le(s) groupe(s) halogéno représente(nt) 1 & 5 groupe(s) choisi(s) dans le groupe constitué
par un groupe fluoro et un groupe chloro, un groupe cyclopropyle, un groupe méthylcarbonyle, un groupe cyano,
un groupe fluoro, et un groupe chloro.

20. Composé selon l'une quelconque des revendications 1 a 15 ou sel pharmacologiquement acceptable de celui-ci,
dans lequel B représente un groupe représenté par la formule (Ild) suivante
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@ (nd)

OH

dans laquelle B'd représente un groupe choisi parmi les groupes suivants ou un groupe qui est choisi parmi les
groupes suivants et substitué, dans lequel le substituant représente un groupe indépendamment choisi dans le
groupe de substituants a9

/@\/&}\/@)\

et le groupe de substituants 0.9 représente le groupe constitué par un groupe méthyle, un groupe éthyle et un groupe
chloro.

Composé selon la revendication 1 ou sel pharmacologiquement acceptable de celui-ci, qui est choisi dans le groupe
constitué par

acide 4-{3-[2-(4-hydroxyphényl)thiazol-5-yl]propanoyl}amino-1-éthylpyrrole-3-carboxylique;

acide 4-{3-[2-(4-hydroxyphényl)thiazol-5-yl]-2-fluoropropanoyl}amino-1-éthylpyrrole-3-carboxylique;

acide 4-{3-[3-(4-hydroxyphényl)-4-éthylisoxazol-5-yl]propanoyl}amino-1-éthylpyrrole-3-carboxylique;

acide 4-{3-[4-chloro-(4-hydroxyphényl)isoxazol-5-yl]propanoyl}amino-1-éthylpyrrole-3-carboxylique;

acide 4-{3-[4-éthyl-(4-hydroxyphényl)isoxazol-5-yl]propanoyl}amino-1-éthylpyrrole-3-carboxylique;

acide 4-{3-[(4-hydroxyphényl)-4-méthylisoxazol-5-yl]propanoyl}amino-1-éthylpyrrole-3-carboxylique;

acide 4-{3-[2-(4-hydroxyphényl)thiazol-5-yl]-2,2-difluoropropanoyl}amino-1-éthylpyrrole-3-carboxylique;

acide 4-{3-[4-éthyl-3-(4-hydroxyphényl)isoxazol-5-yl]-2,2-difluoropropanoyl}amino-1-éthylpyrrole-3 -carboxyli-
que;

acide 4-{3-[4-éthyl-5-(4-hydroxyphényl)isoxazol-3-yl]-2,2-difluoropropanoyl}amino-1-éthylpyrrole-3-carboxyli-
que;

acide 4-{3-[4-chloro-5-(4-hydroxyphényl)isoxazol-3-yl]-2,2-fluoropropanoyl}amino-1-éthylpyrrole-3-carboxyli-
que;

acide 4-{3-[3-(4-hydroxyphényl)isoxazol-5-yl]-2-fluoropropanoyl}amino-1-éthylpyrrole-3-carboxylique; et
acide 4-{3-[3-(4-hydroxyphényl)isoxazol-5-yl]-2,2-difluoropropanoyl}amino-1-éthylpyrrole-3-carboxylique.

Composition pharmaceutique comprenant, en tant qu’ingrédient actif, un composé selon 'une quelconque des
revendications 1 a 21 ou un sel pharmacologiquement acceptable de celui-ci.

Composition pharmaceutique selon la revendication 22, qui est pour I'utilisation dans le traitement ou la prophylaxie
d’une hyperlipidémie, d’'une dyslipidémie, d’une anomalie du métabolisme des lipides, d’'une artériosclérose ou d’un

diabéte sucré de type Il.

Composition pharmaceutique selon la revendication 22, qui est pour 'utilisation dans le traitement ou la prophylaxie
d’une dyslipidémie.

Composition pharmaceutique selon la revendication 22, qui est pour I'utilisation dans le traitement ou la prophylaxie
d’une anomalie du métabolisme des lipides.

Composition pharmaceutique selon la revendication 22, qui est pour 'utilisation dans le traitement ou la prophylaxie
d’une hypertriglycéridémie ou d’une stéatohépatite non alcoolique.

Composé selon I'une quelconque des revendications 1 a 21 ou sel pharmacologiquement acceptable de celui-ci,
pour I'utilisation dans le traitement ou la prophylaxie d’'une hyperlipidémie, d’'une dyslipidémie, d’'une anomalie du
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métabolisme des lipides, d’une artériosclérose ou d’un diabéte sucré de type Il.

Composé selon I'une quelconque des revendications 1 a 21 ou sel pharmacologiquement acceptable de celui-ci,
pour l'utilisation dans le traitement ou la prophylaxie d’'une dyslipidémie.

Composé selon 'une quelconque des revendications 1 a 21 ou sel pharmacologiquement acceptable de celui-ci,
pour I'utilisation dans le traitement ou la prophylaxie d’'une anomalie du métabolisme des lipides.

Composé selon I'une quelconque des revendications 1 a 21 ou sel pharmacologiquement acceptable de celui-ci,
pour 'utilisation dans le traitement ou la prophylaxie d’une hypertriglycéridémie ou d’une stéatohépatite non alcoo-
lique.

Composé selon 'une quelconque des revendications 1 a 21 ou sel pharmacologiquement acceptable de celui-ci,
pour l'utilisation en tant que médicament.

Utilisation d’'un composé selon 'une quelconque des revendications 1 a 21 ou d’un sel pharmacologiquement
acceptable de celui-ci dans la fabrication d’'un médicament pour l'utilisation dans le traitement ou la prophylaxie
d’une hyperlipidémie, d’'une dyslipidémie, d’'une anomalie du métabolisme des lipides, d’'une artériosclérose ou d’un
diabéte sucré de type Il.

Utilisation d’'un composé selon 'une quelconque des revendications 1 a 21 ou d’un sel pharmacologiquement
acceptable de celui-ci dans la fabrication d’'un médicament pour I'utilisation dans le traitement ou la prophylaxie
d’une dyslipidémie.

Utilisation d’'un composé selon 'une quelconque des revendications 1 a 21 ou d’un sel pharmacologiquement
acceptable de celui-ci dans la fabrication d’'un médicament pour I'utilisation dans le traitement ou la prophylaxie
d’une anomalie du métabolisme des lipides.

Utilisation d’'un composé selon 'une quelconque des revendications 1 a 21 ou d’un sel pharmacologiquement

acceptable de celui-ci dans la fabrication d’'un médicament pour I'utilisation dans le traitement ou la prophylaxie
d’une hypertriglycéridémie ou d’une stéatohépatite non alcoolique.
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