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(54) Process for the preparation of 2-alkyl-3-aminothiophene derivatives and 3-aminothiophene
derivatives

(57) A compound represented by the formula (6a), which is useful as an intermediate

wherein R9 represents a hydrogen atom, carboxyl group or alkoxy carbonyl group having 1 to 6 carbon atoms and Ra

represents a specific aromatic or non-aromatic heterocyclic ring.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relate to a process for preparing a 2-alkyl-3-aminothiophene derivative useful as an
agricultural fungicide or intermediate thereof, and novel 3-aminothiophene derivatives.

Description of the Related Art

[0002] Japanese Patent Application Laid-Open (JP-A) No. 9-235282 (EP-A 0737682 A1) describes that a certain
kind of 2-alkyl-3-aminothiophene derivative has strong control effect against various plant disease damages. For pro-
ducing this 2-alkyl-3-aminothiophene derivative, there is envisaged a method in which an alkyl group is directly intro-
duced into 2-position of a 3-aminothiophene derivative. For example, Tetrahedron Letters, 34, 5715 to 5718 (1993)
teaches that 2-alkyl-3-aminothiophene is obtained by reacting 3-aminothiophene with various aldehydes in the pres-
ence of p-toluenesulfonic acid and selenophenol.

(wherein, R' represents an alkyl group.)
[0003] However, in this literature, there is utterly no description in which 2-alkyl-3-aminothiophene having a secondary
alkyl group is synthesized. For obtaining a 2-alkyl-3-aminothiophene derivative having a secondary alkyl group using
a synthesis method described in this literature, 3-aminothiophene derivative has to be reacted with ketones. However,
when the present inventors substituted an aldehyde for the ketone and conducted this reaction, 3-aminothiophene was
decomposed and the intended 2-alkyl-3-aminothiophene derivative or 2-alkenyl-3-aminothiophene derivative could not
be obtained (Reference Example 1). Further, this literature includes a problem as an industrial production method since
the reaction uses as a reducing agent selenophenol which is not easily obtained industrially.
[0004] Further, Tetrahedron 54, 9055 to 9066 (1998) teaches that when an aldehyde having branching at α-position
is reacted with 3-aminothiophene or 3-aminothiophene derivative, an primary alkenyl group is introduced. However,
this literature includes utterly no description regarding reactions using a ketone.

SUMMARY OF THE INVENTION

[0005] The object of the present invention is to provide a process for industrially preparing a compound having a
secondary alkyl group among 2-alkyl-3-aminothiophene derivatives useful as an agricultural and horticultural fungicide
or intermediate thereof by reacting a 3-aminothiophene derivative with a ketone.
[0006] The present inventors have studied for solving the above-described problems and found that when a 3-ami-
nothiophene derivative in which an amino group at 3-position is substituted with an amide bond or carbamate bond is
reacted with various ketones in the presence of an acid, a secondary alkenyl group is introduced into 2-position of the
3-aminothiophene derivative, and when this alkenyl group is reduced by an industrially possible method, it can be
converted to an alkyl group easily, completing the invention.
[0007] Namely, the aspect of the present invention relates to following (1) to (6).

(1) A process for preparing a 2-alkyl-3-aminothiophene derivative represented by the formula (1):
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wherein, R represents a hydrogen atom, alkyl group or alkoxy group which may be substituted, aromatic or non-
aromatic hydrocarbon ring which may be substituted, aromatic or non-aromatic heterocyclic ring which may be
substituted, each of R1, R2, R3 and R4 independently represents a hydrogen atom or straight or branched alkyl
group having 1 to 12 carbon atoms, and R1 and R2, R3 and R4, R1 and R3, R1 and R4, R2 and R3 or R2 and R4

may together form a cycloalkyl group, comprising reacting a compound represented by the formula (2) :

wherein, R is as defined above,
with a compound represented by the formula (3):

wherein, each of R1a, R2a, R3a and R4a independently represents a hydrogen atom, straight or branched alkyl
group having 1 to 12 carbon atoms or straight or branched alkenyl group having 1 to 12 carbon atoms, and R1a

and R2a, R3a and R4a, R1a and R3a, R1a and R4a, R2a and R3a or R2a and R4a may together form a cycloalkyl group
or cycloalkenyl group,
in the presence of an acid, and reducing the resulted reaction mixture.
(2) A process for preparing a mixture of 2-alkenyl-3-aminothiophene derivatives containing compounds represent-
ed by the formulae (4a), (4b), (4c) and (4d) respectively:
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wherein, R represents a hydrogen atom, alkyl group or alkoxy group which may be substituted, aromatic or non-
aromatic hydrocarbon ring which may be substituted, aromatic or non-aromatic heterocyclic ring which may be
substituted, each of R1a, R2a, R3a and R4a independently represents a hydrogen atom, straight or branched alkyl
group having 1 to 12 carbon atoms or straight or branched alkenyl group having 1 to 12 carbon atoms, and R1a

and R2a, R3a and R4a, R1a and R3a, R1a and R4a, R2a and R3a or R2a and R4a may together form a cycloalkyl group
or cycloalkenyl group,
comprising reacting a compound represented by the formula (2) :

wherein, R is as defined above,
with a compound represented by the formula (3):
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wherein, R1a to R4a are as define above,
in the presence of an acid.
(3) A process for preparing 2-alkyl-3-aminothiophene represented by the formula (1a):

wherein, Ra represents a group represented by any of the following (A1) to (A12):
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wherein, R5 represents a trifluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen atom,
R6 represent a hydrogen atom, methyl group, trifluoromethyl group, halogen atom, methoxy group or amino group,
R7 represents a hydrogen atom, halogen atom, methyl group or methoxy group, R8 represents a hydrogen atom,
methyl group, ethyl group or halogen atom, and n represents an integer from 0 to 2, and herein, in the case of
(A9), (A10) or (A11), R5 is not a halogen atom, each of R1, R2, R3 and R4 independently represents a hydrogen
atom or straight or branched alkyl group having 1 to 12 carbon atoms, and R1 and R2, R3 and R4, R1 and R3, R1

and R4, R2 and R3 or R2 and R4 may together form a cycloalkyl group,
comprising reacting a compound represented by the formula (2) :

wherein, R represents a hydrogen atom, alkyl group or alkoxy group which may be substituted, aromatic or non-
aromatic hydrocarbon ring which may be substituted or aromatic or non-aromatic heterocyclic ring which may be
substituted, with a compound represented by the formula (3):

wherein, each of R1a, R2a, R3a and R4a independently represents a hydrogen atom, straight or branched alkyl
group having 1 to 12 carbon atoms or straight or branched alkenyl group having 1 to 12 carbon atoms, and R1a

and R2a, R3a and R4a, R1a and R3a, R1a and R4a, R2a and R3a or R2a and R4a may together form a cycloalkyl group
or cycloalkenyl group,
in the presence of an acid, reducing the resulted reaction mixture to obtain a compound represented by the formula
(1):
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wherein, R, R1, R2, R3 and R4 are as defined above,
further hydrolyzing the resultant compound under acidic or alkaline condition to obtain a compound represented
by the formula (5):

wherein, R1, R2, R3 and R4 are as defined above,
and reacting this compound with a compound represented by the formula (8a):

wherein, Ra is as defined above.
(4) A 3-aminothiophene derivative represented by the formula (6a) :
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wherein, R9 represents a hydrogen atom, carboxyl group or alkoxycarbonyl group having 1 to 6 carbon atoms and
Ra represents a group represented by any of the following (A1) to (A12):

wherein, R5 represents a trifluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen atom,
R6 represent a hydrogen atom, methyl group, trifluoromethyl group, halogen atom, methoxy group or amino group,
R7 represents a hydrogen atom, halogen atom, methyl group or methoxy group, R8 represents a hydrogen atom,
methyl group, ethyl group or halogen atom, and n represents an integer from 0 to 2, and herein, in the case of
(A9), (A10) or (A11), R5 is not a halogen atom.
(5) A mixture of 2-alkenyl-3-aminothiophene derivatives containing compounds represented by the formulae (4a)
', (4b)', (4c)' and (4d)' respectively:
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wherein, Rb represents a hydrogen atom, alkyl group or alkoxy group which may be substituted, aromatic or non-
aromatic hydrocarbon ring which may be substituted or aromatic or non-aromatic heterocyclic ring which may be
substituted, and each of R1a, R2a, R3a and R4a independently represents a hydrogen atom, straight or branched
alkyl group having 1 to 12 carbon atoms or straight or branched alkenyl group having 1 to 12 carbon atoms, and
R1a and R2a, R3a and R4a, R1a and R3a, R1a and R4a, R2a and R3a or R2a and R4a may together form a cycloalkyl
group or cycloalkenyl group, excepting the case in which Rb represents a group represented by any of the following
(A1) to (A12):
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wherein, R5 represents a trifluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen atom,
R6 represent a hydrogen atom, methyl group, trifluoromethyl group, halogen atom, methoxy group or amino group,
R7 represents a hydrogen atom, halogen atom, methyl group or methoxy group, R8 represents a hydrogen atom,
methyl group, ethyl group or halogen atom, and n represents an integer from 0 to 2, and herein, in the case of
(A9), (A10) or (A11), R5 is not a halogen atom, and the case in which Rb represents a tert-butoxy group and R1a,
R2a, R3a and R4a all represent a hydrogen atom being excluded.
(6) A 2-alkyl-3-aminothiophene derivative represented by the formula (1b) :

wherein, Rb represents a hydrogen atom, alkyl group or alkoxy group which may be substituted, aromatic or non-
aromatic hydrocarbon ring which may be substituted or aromatic or non-aromatic heterocyclic ring which may be
substituted, and each of R1, R2, R3 and R4 independently represents a hydrogen atom or straight or branched
alkyl group having 1 to 12 carbon atoms, and R1 and R2, R3 and R4, R1 and R3, R1 and R4, R2 and R3 or R2 and
R4 may together form a cycloalkyl group, excepting the case in which Rb represents a group represented by any
of the following (A1) to (A12):
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wherein, R5 represents a trifluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen atom,
R6 represent a hydrogen atom, methyl group, trifluoromethyl group, halogen atom, methoxy group or amino group,
R7 represents a hydrogen atom, halogen atom, methyl group or methoxy group, R8 represents a hydrogen atom,
methyl group, ethyl group or halogen atom, and n represents an integer from 0 to 2, and herein, in the case of
(A9), (A10) or (A11), R5 is not a halogen atom.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0008] In the present invention, R may represent a hydrogen atom, and examples of an unsubstituted or substituted
alkyl group represented by R include alkyl groups having 1 to 12 carbon atoms such as a methyl group, ethyl group,
propyl group, isopropyl group, butyl group, isobutyl group, sec-butyl group, tert-butyl group, hexyl group, decyl group,
methoxymethyl group, ethoxymethyl group, phenylmethyl group and the like, examples of an unsubstituted or substi-
tuted alkoxy group represented by R include alkoxy groups having 1 to 12 carbon atoms such as a methoxy group,
ethoxy group, propoxy group, isopropoxy group, cyclopropoxy group, butoxy group, isobutoxy group, sec-butoxy group,
tert-butoxy group, cyclohexyloxy group, hexyloxy group, benzyloxy group and the like, examples of an unsubstituted
or substituted aromatic hydrocarbon ring represented by R include a phenyl group and substituted phenyl groups, the
substituent on the substituted phenyl groups being, for example, an alkyl group having 1 to 4 carbon atoms such as a
methyl group, ethyl group, propyl group, isopropyl group and the like, an alkoxy group having 1 to 4 carbon atoms such
as a methoxy group, ethoxy group, propoxy group, isopropoxy group and the like, a halogen atom such as chlorine
atom, bromine atom, fluorine atom and iodine atom, or a nitro group, cyano group, amino group or the like; examples
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of an unsubstituted or substituted non-aromatic hydrocarbon ring represented by R include non-aromatic hydrocarbon
ringswhich are cyclic hydrocarbon rings having 3 to 6 carbon atoms such as a cyclopropyl group, cyclopentyl group,
cyclohexyl group, cyclohexenyl group apd the like, examples of an unsubstituted or substituted aromatic heterocyclic
ring represented by R include 5 or 6 membered aromatic heterocyclic rings such as a pyrazolyl group, thiazolyl group,
isothiazolyl group, furyl group, thienyl group, pyridyl group, pyrazinyl group, oxazolyl group, pyrrolyl group, substituted
pyrazolyl group, substituted thiazolyl group, substituted isothiazolyl group, substituted furyl group, substituted thienyl
group, substituted pyridyl group, substituted pyrazinyl group, substituted oxazolyl group, substituted pyrrolyl group and
the like, the substituent on the substituted pyrazolyl group, substituted thiazolyl group, substituted isothiazolyl group,
substituted furyl group, substituted thienyl group, substituted pyridyl group, substituted pyrazinyl group, substituted
oxazolyl group and substituted pyrrolyl group being, for example, an alkyl group having 1 to 4 carbon atoms such as
a methyl group,ethyl group, propyl group, isopropyl group and the like, a haloalkyl group having 1 to 4 carbon atoms
such as a trifluoromethyl group, difluoromethyl group and the like, a halogen atom such as fluorine atom, chlorine atom,
bromine atom and iodine atom, or an amino group, cyano group or the like; and examples of an unsubstituted or
substituted non-aromatic heterocyclic ring represented by R include 5 or 6-membered non-aromatic heterocyclic rings
such as a dihydropyranyl group, dihydrofuryl group, tetrahydrofuryl group, 2,3-dihydro-1,4-oxathiin-5-yl group, substi-
tuted dihydropyranyl group, substituted dihydrofuryl group, substituted tetrahydrofuryl group, substituted 2,3-dihydro-
1,4-oxathiin-5-yl group and the like, the substituent on the substituted dihydropyranyl group, substituted dihydrofuryl
group, substituted tetrahydrofuryl group and substituted 2,3-dihydro-1,4-oxathiin-5-yl group being, for example, an
alkyl group having 1 to 4 carbon atoms such as a methyl group, ethyl group, propyl group, isopropyl group and the
like, a haloalkyl group having 1 to 4 carbon atoms such as a trifluoromethyl group, difluoromethyl group and the like,
a halogen atom such as fluorine atom, chlorine atom, iodine atom and the like, or an amino group, cyano group or the
like. When R represents (A1), 4-pyrazolyl groups in which R5 at 3-position represents a trifluoromethyl group, difluor-
omethyl group, methyl group, ethyl group or halogen atom and R7 at 5-position represents a hydrogen atom, halogen
atom, methyl group or methoxy group and methyl is substituted on 1-position are listed, examples thereof including a
1,3-dimethyl-4-pyrazolyl group, 5-chloro-1,3-dimethyl-4-pyrazolyl group, 5-chloro-1-methyl-3-trifluoromethyl-4-pyra-
zolyl group, 1-methyl-3-trifluoromethyl-4-pyrazolyl group, 1-methyl-3-difluoromethyl-4-pyrazolyl group, 1-methyl-
3-ethyl-4-pyrazolyl group, 1-methyl-3-chloro-4-pyrazolyl group, 1-methyl-3-trifluoromethyl-5-methoxy-4-pyrazolyl
group and the like, when R represents (A2), 5-thiazolyl groups in which R5 at 4-position represents a trifluoromethyl
group, difluoromethyl group; methyl group, ethyl group or halogen atom and R6 at 2-position represents a hydrogen
atom, methyl group, trifluoromethyl group, halogen atom, methoxy group or amino group are listed, examples thereof
including a 2-methyl-4-trifluoromethyl-5-thiazolyl group, 2-methyl-4-difluoromethyl-5-thiazolyl group, 4-trifluoromethyl-
5-thiazolyl group, 2,4-dimethyl-5-thiazolyl group, 2-methyl-4-ethyl-5-thiazolyl group, 2-amino-4-methyl-5-thiazolyl
group, 2-methoxy-4-methyl-5-thiazolyl group, 2-chloro-4-methyl-5-thiazolyl group and the like, when R represents (A3),
3-furyl groups in which R5 at 2-position represents a trifluoromethyl group, difluoromethyl group, methyl group, ethyl
group or halogen atom and R8 at 5-position represents a hydrogen atom, methyl group, ethyl group or halogen atom
are listed, examples thereof including a 2-methyl-3-furyl group, 2,5-dimethyl-3-furyl group, 2-chloro-3-furyl group, 2-tri-
fluoromethyl-3-furyl group and the like, when R represents (A4), 2-thienyl groups in which R5 at 3-position represents
a trifluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen atom and R8 at 5-position represents
a hydrogen atom, methyl group or halogen atom are listed, examples thereof including a 3-methyl-2-thienyl group,
3,5-dimethyl-2-thienyl group, 3-chloro-2-thienyl group, 3-iodo-2-thienyl group and the like, when R represents (A5),
phenyl groups in which R5 at 2-position represents a trifluoromethyl group, difluoromethyl group, methyl group, ethyl
group or halogen atom are listed, examples thereof including a 2-trifluoromethylphenyl group, 2-difluoromethylphenyl
group, 2-methylphenyl group, 2-ethylphenyl group, 2-fluorophenyl group, 2-chlorophenyl group, 2-bromophenyl group,
2-iodophenyl group, when R represents (A6), 3-pyridyl groups in which R5 at 2-position represents a trifluoromethyl
group, difluoromethyl group, methyl group, ethyl group or halogen atom are listed, examples thereof including a 2-tri-
fluoromethyl-3-pyridyl group, 2-difluoromethyl-3-pyridyl group, 2-methyl-3-pyridyl group, 2-ethyl-3-pyridyl group,
2-fluoro-3-pyridyl group, 2-chloro-3-pydiryl group, 2-bromo-3-pyridyl group and 2-iodo-3-pyridyl group, when R repre-
sents (A7), examples thereof include a 2-chloro-3-pyradinyl group, when R represents (A8), 4-thienyl groups in which
R5 at 3-position represents a trifluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen atom
are listed, examples thereof including a 3-trifluoromethyl-4-thienyl group, 3-difluoromethyl-4-thienyl group, 3-methyl-
4-thienyl group, 3-ethyl-4-thienyl group, 3-fluoro-4-thienyl group, 3-chloro-4-thienyl group, 3-bromo-4-thienyl group and
3-iodo-4-thienyl group, when R represents (A9), 3,4-dihydro-2H-pyran-5-yl groups in which R5 at 6-position represents
a trifluoromethyl group, difluoromethyl group, methyl group or ethyl group are listed, examples thereof including a
6-trifluoromethyl-3,4-dihydro-2H-pyran-5-yl group, 6-difluoromethyl-3,4-dihydro-2H-pyran-5-yl group, 6-methyl-3,4-di-
hydro-2H-pyran-5-yl group and 2-ethyl-3,4-dihydro-2H-pyran-5-yl group, and when R represents (A10), 2,3-dihydro-
1,4-oxathiin-5-yl groups, 2,3-dihydro-1,4-oxathiin-4-oxide-5-yl groups or 2,3-dihydro-1,4-oxathiin-4,4-dioxide-5-yl
groups in which R5 at 6-position represents a trifluoromethyl group, difluoromethyl group, methyl group or ethyl group
are listed, examples thereof including a 6-methyl-2,3-dihydro-1,4-oxathiin-5-yl group, 6-methyl-2,3-dihydro-1,4-oxathi-
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in-4-oxide-5-yl group, 6-methyl-2,3-dihydro-1,4-oxathiin-4,4-dioxide-5-yl group and the like. When R represents (A11),
2,3-dihydro-4-furyl groups in which R5 at 5-position represents a trifluoromethyl group, difluoromethyl group, methyl
group or ethyl group are listed, examples thereof including a 5-trifluoromethyl-2,3-dihydro-4-furyl group, 5-difluorome-
thyl-2,3-dihydro-4-furyl group, 5-methyl-2,3-dihydro-4-furl group and 5-ethyl-2,3-dihydro-4-furyl group, and when R
represents (A12), 4-isothiazolyl groups in which R5 at 3-position represents a trifluoromethyl group, difluoromethyl
group, methyl group, ethyl group or halogen atom are listed, examples thereof including a 3-trifluoromethyl-4-isothia-
zolyl group, 3-difluoromethyl-4-isothiazolyl group, 3-methyl-4-isothiazolyl group, 3-ethyl-4-isothiazolyl group, 3-fluoro-
4-isothiazolyl group, 3-chloro-4-isothiazolyl group, 3-bromo-4-isothiazolyl group and 3-iodo-4-isothiazolyl group.
[0009] R1, R2, R3 and R4 may represent a hydrogen atom, and examples of an alkyl group represented by R1, R2,
R3 and R4 include straight or branched alkyl groups having 1 to 12 carbon atoms such as a methyl group, ethyl group,
propyl group, isopropyl group, butyl group, isobutyl group, sec-butyl group, tert-butyl group, hexyl group, decyl group,
dodecyl group and the like.
R1 and R2, R3 and R4, R1 and R3, R1 and R4, R2 and R3 or R2 and R4 may together form a cycloalkyl group having 3
to 6 carbon atoms or cycloalkenyl group having 3 to 6 carbon atoms.
[0010] R1a, R2a, R3a and R4a may represent a hydrogen atom, and examples of an alkyl group represented by R1a,
R2a, R3a and R4a include straight or branched alkyl groups having 1 to 12 carbon atoms such as a methyl group, ethyl
group, propyl group, isopropyl group, butyl group, isobutyl group, sec-butyl group, tert-butyl group, hexyl group, decyl
group, dodecyl group and the like, and examples of an alkenyl group represented by R1a, R2a, R3a and R4a include
straight or branched alkenyl groups having 1 to 12 carbon atoms such as an ethenyl group, 1-propenyl group, 2-propenyl
group, isopropenyl group, 1-butenyl group, 2-butenyl group, 1-hexenyl group, 2-dodecenyl group and the like.
R1a and R2a, R3a and R4a, R1a and R3a, R1a and R4a, R2a and R3a or R2a and R4a may together form a cycloalkyl group
having 3 to 6 carbon atoms or cycloalkenyl group having 3 to 6 carbon atoms.
[0011] R9 may represent a hydrogen atom or carboxyl group, and examples of an alkoxycarbonyl group represented
by R9 include alkoxycarbonyl groups having 1 to 6 carbon atoms such as a methoxycarbonyl group, ethoxycarbonyl
group, propoxycarbonyl group, isopropoxycarbonyl group, butoxycarbonyl group, tert-butoxycarbonyl group, hexyloxy-
carbonyl group and the like.
[0012] When Ra represents (A1), 4-pyrazolyl groups in which R5 at 3-position represents a trifluoromethyl group,
difluoromethyl group, methyl group, ethyl group or halogen atom and R7 at 5-position represents a hydrogen atom,
halogen atom, methyl group or methoxy group and methyl is substituted on 1-position are listed, examples thereof
including a 1,3-dimethyl-4-pyrazolyl group, 5-chloro-1,3-dimethyl-4-pyrazolyl group, 5-chloro-1-methyl-3-trifluorome-
thyl-4-pyrazolyl group, 1-methyl-3-trifluoromethyl-4-pyrazolyl group, 1-methyl-3-difluoromethyl-4-pyrazolyl group,
1-methyl-3-ethyl-4-pyrazolyl group, 1-methyl-3-chloro-4-pyrazolyl group, 1-methyl-3-trifluoromethyl-5-methoxy-
4-pyrazolyl group and the like, when Ra represents (A2), 5-thiazolyl groups in which R5 at 4-position represents a
trifluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen atom and R6 at 2-position represents
a hydrogen atom, methyl group, trifluoromethyl group, halogen atom, methoxy group or amino group are listed, exam-
ples thereof including a 2-methyl-4-trifluoromethyl-5-thiazolyl group, 2-methyl-4-difluoromethyl-5-thiazolyl group, 4-tri-
fluoromethyl-5-thiazolyl group, 2,4-dimethyl-5-thiazolyl group, 2-methyl-4-ethyl-5-thiazolyl group, 2-amino-4-methyl-
5-thiazolyl group, 2-methoxy-4-methyl-5-thiazolyl group, 2-chloro-4-methyl-5-thiazolyl group and the like, when Ra rep-
resents (A3), 3-furyl groups in which R5 at 2-position represents a trifluoromethyl group, difluoromethyl group, methyl
group, ethyl group or halogen atom and R8 at 5-position represents a hydrogen atom, methyl group, ethyl group or
halogen atom are listed, examples thereof including a 2-methyl-3-furyl group, 2,5-dimethyl-3-furyl group, 2-chloro-
3-furyl group, 2-trifluoromethyl-3-furyl group and the like, when Ra represents (A4), 2-thienyl groups in which R5 at
3-position represents a trifluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen atom and R8

at 5-position represents a hydrogen atom, methyl group or halogen atom are listed, examples thereof including a
3-methyl-2-thienyl group, 3,5-dimethyl-2-thienyl group, 3-chloro-2-thienyl group, 3-iodo-2-thienyl group and the like,
when Ra represents (A5), phenyl groups in which R5 at 2-position represents a trifluoromethyl group, difluoromethyl
group, methyl group, ethyl group or halogen atom are listed, examples thereof including a 2-trifluoromethylphenyl
group, 2-difluoromethylphenyl group, 2-methylphenyl group, 2-ethylphenyl group, 2-fluorophenyl group, 2-chlorophenyl
group, 2-bromophenyl group, 2-iodophenyl group, when Ra represents (A6), 3-pyridyl groups in which R5 at 2-position
represents a trifluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen atom are listed, exam-
ples thereof including a 2-trifluoromethyl-3-pyridyl group, 2-difluoromethyl-3-pyridyl group, 2-methyl-3-pyridyl group,
2-ethyl-3-pyridyl group, 2-fluoro-3-pyridyl group, 2-chloro-3-pydiryl group, 2-bromo-3-pyridyl group and 2-iodo-3-pyridyl
group, when Ra represents (A7), examples thereof include a 2-chloromethyl-3-pyradinyl group, when Ra represents
(A8), 4-thienyl groups in which R5 at 3-position represents a trifluoromethyl group, difluoromethyl group, methyl group,
ethyl group or halogen atom are listed, examples thereof including a 3-trifluoromethyl-4-thienyl group, 3-difluoromethyl-
4-thienyl group, 3-methyl-4-thienyl group, 3-ethyl-4-thienyl group, 3-fluoro-4-thienyl group, 3-chloro-4-thienyl group,
3-bromo-4-thienyl group and 3-iodo-4-thienyl group, when Ra represents (A9), 3,4-dihydro-2H-pyran-5-yl groups in
which R5 at 6-position represents a trifluoromethyl group, difluoromethyl group, methyl group or ethyl group are listed,
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examples thereof including a 6-trifluoromethyl-3,4-dihydro-2H-pyran-5-yl group, 6-difluoromethyl-3,4-dihydro-2H-
pyran-5-yl group, 6-methyl-3,4-dihydro-2H-pyran-5-yl group and 2-ethyl-3,4-dihydro-2H-pyran-5-yl group, and when
Ra represents (A10), 2,3-dihydro-1,4-oxathiin-5-yl groups, 2,3-dihydro-1,4-oxathiin-4-oxide-5-yl groups or 2,3-dihydro-
1,4-oxathiin-4,4-dioxide-5-yl groups in which R5 at 6-position represents a trifluoromethyl group, difluoromethyl group,
methyl group or ethyl group are listed, examples thereof including a 6-methyl-2,3-dihydro-1,4-oxathiin-5-yl group, 6-me-
thyl-2,3-dihydro-1,4-oxathiin-4-oxide-5-yl group, 6-methyl-2,3-dihydro-1,4-oxathiin-4,4-dioxide-5-yl group and the like.
When Ra represents (A11), 2,3-dihydro-4-furyl groups in which R5 at 5-position represents a trifluoromethyl group,
difluoromethyl group, methyl group or ethyl group are listed, examples thereof including a 5-trifluoromethyl-2,3-dihydro-
4-furyl group, 5-difluoromethyl-2,3-dihydro-4-furyl group, 5-methyl-2,3-dihydro-4-furl group and 5-ethyl-2,3-dihydro-
4-furyl group, and when Ra represents (A12), 4-isothiazolyl groups in which R5 at 3-position represents a trifluoromethyl
group, difluoromethyl group, methyl group, ethyl group or halogen atom are listed, examples thereof including a 3-tri-
fluoromethyl-4-isothiazolyl group, 3-difluoromethyl-4-isothiazolyl group, 3-methyl-4-isothiazolyl group, 3-ethyl-4-isothi-
azolyl group, 3-fluoro-4-isothiazolyl group, 3-chloro-4-isothiazolyl group, 3-bromo-4-isothiazolyl group and 3-iodo-
4-isothiazolyl group.
[0013] Rb is a substituent in which Ra is excluded from R. "Halogen", whenever appearing in the description and in
the claims, is to be understood as comprising fluorine, chlorine, bromine and iodine.
[0014] A process for preparing a 2-alkyl-3-aminothiophene derivative and a method for producing a 3-aminothi-
ophene derivative of the present invention will be described in detail below.
[0015] First, a reaction in which a secondary alkenyl group is introduced into 2-position of a 3-aminothiophene de-
rivative and further this alkenyl group is converted to an alkyl group will be explained. For explaining this reaction in
detail, it is divided into two steps and explained. However, the first step and the second step can also be conducted
continuously, and the two-step reaction is not necessarily required.
[0016] In the first step reaction, a compound of the formula (2) is reacted with a compound of the formula (3) in the
presence of an acid to produce a mixture of 2-alkenyl-3-aminothiophenes typified by the formulae (4a) to (4d).
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wherein, R, R1a to R4a are as defined above.
[0017] The mixture of 2-alkenyl-3-aminothiophenes typified by the formulae (4a) to (4d) is constituted by the 4 species
of compounds at the maximum. For example, when R1a to R4a are all different in the compound represented by the
formula (3), the mixture includes four compounds. When the compound represented by the formula (3) is 4-methyl-
2-pentanone, the mixture comprises three compounds. And when the compound represented by the formula (3) is
cyclohexanone, only one compound typified by the formulae (4a) to (4d) is obtained.
[0018] The use amount of a compound represented by the formula (3) in the first step reaction is usually from 0.5 to
100.0 mol, preferably from 1.0 to 30.0 mol, particularly preferable from 1.0 to 10.0 per 1 mol of a compound of the
formula (2).
[0019] Examples of a solvent used if necessary in the first step reaction include aliphatic hydrocarbons such as
hexane, petroleum ether and the like, aromatics such as benzene, toluene, chlorobenzene, anisole and the like, alco-
hols such as methanol, ethanol and the like, ethers such as dioxane, tetrahydrofuran, diethyl ether and the like, nitriles
such as acetonitrile, propionitrile and the like, esters such as ethyl acetate and the like, and halogenated hydrocarbons
such as dichloromethane, chloroform, 1,2-dichloroethane and the like, and mixed solvents thereof are also used. Also,
a compound represented by the formula (3) can be used as a solvent. The use amount of a solvent in the first step
reaction is usually from 0.1 to 200 ml, preferably from 1 to 50 ml, more preferably from 1 to 20 ml based on 1 g of a
compound typified by the formula (2).
[0020] The first step reaction is conducted in the presence of an acid, and examples of the acid include mineral acids
such as sulfuric acid, hydrochloric acid, hydrobromic acid, hydroiodic acid, phosphoric acid and the like, organic weak
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acids such as acetic acid, propionic acid and the like, organic strong acids such as p-toluenesulfonic acid, methanesul-
fonic acid and the like, solid acids such as zeolite and the like, Lewis acids such as aluminum chloride, zinc chloride
and the like, ion-exchanged resins and the like. Preferable are a mineral acid such as sulfuric acid, hydrobromic acid
and the like and an organic acid such as p-toluenesulfonic acid, methanesulfonic acid and the like, and particularly
preferable are sulfuric acid and p-toluenesulfonic acid. The use amount of these acids is usually from 0.001 to 10 mol,
preferably from 0.01 to 1 mol based on 1 mol of a compound represented by the formula (2).
[0021] The reaction temperature in the first step reaction is usually from 0 to 300°C, preferably from 40 to 180°C,
more preferably from 70 to 130°C, and the reaction time is usually from 0.1 to 100 hours, preferably from 1 to 36 hours.
[0022] Regarding various conditions in the first step reaction, namely, the use amounts of compounds of the general
formulae (2) and (3), the kind and use amount of a solvent, the kind and use amount of an acid, the reaction temperature
and the reaction time, numerical values within usual ranges, preferable ranges and more or particularly preferable
ranges for respective conditions may be appropriately selected and combined.
[0023] Further, in the first step reaction water is formed with the compounds represented by the formulae (4a) to
(4d). Removing the formed water, if necessary, can promote the progress of the reaction. Removing the formed water
can be conducted by adding a drying agent such as magnesium sulfate anhydride, sodium sulfate anhydride or the
like, or by carrying out azeotropic dehydration.
[0024] The reaction temperature in the first step reaction should be set at a temperature wherein the reaction can
progress, and a catalyst used in the first step reaction should also be appropriately selected and used so that the
reaction can progress. Further, as the catalyst used in the first step reaction, catalysts which can be used without
problems at reaction temperatures at which the reaction can progress should be appropriately selected for use.
[0025] Among mixtures of 2-alkenyl-3-aminothiophene derivatives represented by the general formulae (4a) to (4d)
which can be obtained in this first step reaction, the following is a mixture composed of novel compounds.

wherein, Rb represents a hydrogen atom, alkyl group or alkoxy group which may be substituted, aromatic or non-
aromatic hydrocarbon ring which may be substituted or aromatic or non-aromatic heterocyclic ring which may be sub-
stituted, and each of R1a, R2a, R3a and R4a independently represents a hydrogen atom, straight or branched alkyl group
having 1 to 12 carbon atoms or straight or branched alkenyl group having 1 to 12 carbon atoms, and R1a and R2a, R3a

and R4a, R1a and R3a, R1a and R4a, R2a and R3a or R2a and R4a may together form a cycloalkyl group, excepting the
case in which R represents a group represented by any of the following (A1) to (A12):
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wherein, R5 represents a trifluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen atom, R6

represent a hydrogen atom, methyl group, trifluoromethyl group, halogen atom, methoxy group or amino group, R7

represents a hydrogen atom, halogen atom, methyl group or methoxy group, R8 represents a hydrogen atom, methyl
group, ethyl group or halogen atom, and n represents an integer from 0 to 2, and herein, in the case of (A9), (A10) or
(A11), R5 is not a halogen atom, and the case in which R represents a tert-butoxy group and R1a, R2a, R3a and R4a all
represent a hydrogen atom being excluded.
[0026] In the second step reaction, a mixture composed of compounds typified by the formulae (4a) to (4d) is reduced
to produce a 2-alkyl-3-aminothiophene derivative represented by the formula (1).
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wherein R represents a hydrogen atom, alkyl group or alkoxy group which may be substituted, aromatic or non-aromatic
hydrocarbon ring which may be substituted, aromatic or non-aromatic heterocyclic ring which may be substituted, each
of R1, R2, R3 and R4 independently represents a hydrogen atom or straight or branched alkyl group having 1 to 12
carbon atoms, and R1 and R2, R3 and R4, R1 and R3, R1 and R4, R2 and R3 or R2 and R4 may together form a cycloalkyl
group, each of R1a, R2a, R3a and R4a independently represents a hydrogen atom, straight or branched alkyl group
having 1 to 12 carbon atoms or straight or branched alkenyl group having 1 to 12 carbon atoms, and R1a and R2a, R3a

and R4a, R1a and R3a, R1a and R4a, R2a and R3a or R2a and R4a may together form a cycloalkyl group or cycloalkenyl
group.
[0027] The reduction method is not particularly restricted, and there is usually applied a method in which a double
bond is reduced to a single bond (for example, Shin Jikken Kagaku Koza, vol. 15, Oxidation and Reduction [II], Maruzen
(1977)), and catalytic reduction is industrially preferable.
[0028] As a catalyst used in catalytic reaction, there can be used metal catalyst usually used in catalytic reduction,
for example, nickel, palladium, platinum, rhodium, ruthenium, cobalt, chromium, copper, lead and the like. And these
metals can be used as mixture. While these catalysts can be used in the form of metal, they are usually supported on
a carrier such as carbon, barium sulfate, silica gel, aluminum, celite and the like, and alternatively, nickel, cobalt, copper
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and the like can be used in the form of a Raney catalyst.
[0029] The content of a catalyst used in catalytic reduction is usually from 3 to 20%, and the use amount is not
particularly restricted and the catalyst is used in an amount of usually from 1 to 100 % by weight, preferably from 1 to
30 % by weight based on a mixture composed of compounds typified by the formulae (4a) to (4d).
[0030] Examples of a solvent used if necessary in the catalytic reduction reaction of the second step include alcohols
such as methanol, ethanol and the like, aliphatic hydrocarbons such as hexane, petroleum ether and the like, aromatics
such as benzene, toluene, anisole and the like, ethers such as dioxane, tetrahydrofuran, diethyl ether and the like,
esters such as ethyl acetate and the like, aliphatic carboxylic acids such as acetic acid, propionic acid and the like,
aprotic polar solvents such as dimethylformamide, dimethylsulfoxide and the like, and mixed solvents thereof are also
used. The use amount of a solvent in the second step reaction is usually from 0.1 to 200 ml, preferably from 2 to 20
ml based on 1 g of a mixture composed of compounds typified by the formulae (4a) to (4d).
[0031] The reaction temperature in the catalytic reduction of the second step reaction is usually from 0 to 300°C,
preferably from 20 to 180°C, and the reaction time is usually from 0.5 to 100 hours, preferably from 1 to 48 hours.
[0032] The catalytic reduction reaction in the second step can be carried out under atmospheric pressure of hydrogen
or under pressure of hydrogen. If the reaction is carried out under pressure, the pressure of hydrogen is from 0.098 to
30 MPa, preferably from 0.098 to 5.0 MPa.
[0033] Regarding various conditions in the catalytic reduction of the second step reaction, namely, the kind and use
amount of a catalyst, the kind and use amount of a solvent, the reaction temperature and the reaction time, and the
reaction pressure, numerical values within usual ranges and preferable ranges for respective conditions may be ap-
propriately selected and combined.
[0034] Among mixtures of 2-alkyl-3-aminothiophene derivatives represented by the general formula (1b) which can
be obtained in this second step reaction, the following is a novel compound.

wherein Rb represents a hydrogen atom, alkyl group or alkoxy group which may be substituted, aromatic or non-
aromatic hydrocarbon ring which may be substituted or aromatic or non-aromatic heterocyclic ring which may be sub-
stituted. Each of R1, R2, R3 and R4 independently represents a hydrogen atom or straight or branched alkyl group
having 1 to 12 carbon atoms, and R1 and R2, R3 and R4, R1 and R3, R1 and R4, R2 and R3 or R2 and R4 may together
form a cycloalkyl group, excepting the case in which Rb represents a group represented by any of the following (A1)
to (A12):
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wherein R5 represents a trifluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen atom, R6

represent a hydrogen atom, methyl group, trifluoromethyl group, halogen atom, methoxy group or amino group, R7

represents a hydrogen atom, halogen atom, methyl group or methoxy group, R8 represents a hydrogen atom, methyl
group, ethyl group or halogen atom, and n represents an integer from 0 to 2, and herein, in the case of (A9), (A10) or
(A11), R5 is not a halogen atom.
[0035] Then, a method for synthesizing a 3-aminothiophene derivative represented by the following formula (6):

wherein R9 represents a hydrogen atom, carboxyl group or alkoxycarbonyl group having 1 to 6 carbon atoms, R rep-
resents a hydrogen atom, alkyl group or alkoxy group which may be substituted, aromatic or non-aromatic hydrocarbon
ring which may be substituted or aromatic or non-aromatic heterocyclic ring which may be substituted,
which is an intermediate in the present invention will be described.
[0036] These compounds can be prepared for example by a method shown in the following reaction formula 1, and
examples of the preparation method are not limited to this. The compound of the formula (6) includes compounds of
formulae (2), (9) and (10).
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wherein R is as defined above, the formula (9) means the case in which R9 in the formula (6) is an alkoxycarboyl group
having 1 to 6 carbon atoms, the formula (10) means the case in which R9 in the formula (6) is a carboxyl group, the
formula (2) means the case in which R9 in the formula (6) is a hydrogen atom, and R10 represents an alkyl group having
1 to 6 carbon atoms. Examples of the alkyl group represented by R10 include alkyl groups having 1 to 6 carbon atoms
such as a methyl group, ethyl group, propyl group, isopropyl group, butyl group, tert-butyl group, hexyl group and the
like.
[0037] A compound represented by the formula (9) can be prepared by reacting 3-aminothiophene-2-carboxylates
represented by the formula (7) with a carboxylic acid halide represented by the formula (8) in melted condition or in a
solvent. Raw materials, 3-aminothiophene-2-carboxylates represented by the formula (7) can be prepared by a known
method, for example, a method described in SYNTHETIC COMMUNICATION, 9(8), 731 to 734 (1979).
[0038] The use amount of a compound represented by the formula (8) in this reaction is usually from 0.2 to 20.0 mol,
preferably from 0.5 to 5 mol per 1 mol of a compound of the formula (7).
[0039] Examples of a solvent used if necessary in this reaction include aliphatic hydrocarbons such as hexane,
petroleum ether and the like, aromatics such as benzene, toluene, chlorobenzene, anisole and the like, ethers such
as dioxane, tetrahydrofuran, diethyl ether and the like, nitriles such as acetonitrile, propionitrile and the like, esters
such as ethyl acetate and the like, halogenated hydrocarbons such as dichloromethane, chloroform, 1, 2-dichlo-
roethane and the like, and aprotic polar solvents such as dimethylformamide, dimethylsulfoxide, 1,3-dimethyl-2-imida-
zolidinone and the like, and mixed solvents thereof are also used. The use amount of a solvent in this reaction is usually
from 0.1 to 200 ml, preferably from 1 to 20 ml based on 1 g of a compound represented by the formula (7).
[0040] This reaction may also be conducted in the presence of a base, and examples of the base include hydroxides
of alkali metals and alkaline earth metals such as sodium hydroxide, potassium hydroxide, calcium hydroxide and the
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like, oxides of alkali metals and alkaline earth metals such as calcium oxide, magnesium oxide and the like, metal
hydride of alkali metals and alkaline earth metals such as sodium hydride, calcium hydride and the like, alkali metal
amides such as lithium amide, sodium amide and the like, carbonates of alkali metals and alkaline earth metals such
as sodium carbonate, calcium carbonate, magnesium carbonate and the like, hydrogen carbonates of alkali metals
and alkaline earth metals such as sodium hydrogen carbonate, potassium hydrogen carbonate and the like, alkylated
alkali metals and alkaline earth metals such as methyl lithium, phenyl lithium, methyl magnesium chloride and the like,
alkoxides of alkali metals and alkaline earth metals such as sodium methoxide, sodium ethoxide, potassium-t-butoxide,
dimethoxy magnesium and the like, and various organic bases such as triethylamine, pyridine and the like. The use
amount of these bases is usually from 0.1 to 20.0 mol, preferably from 1 to 5.0 mol per 1 mol of carboxylic acid chlorides
represented by the formula (8).
[0041] The reaction temperature is usually from -70 to 250°C, preferably from 0 to 150°C, and the reaction time is
usually from 0.1 to 72 hours, preferably from 0.5 to 24 hours.
[0042] Regarding various conditions in this reaction, namely, the use amounts of compounds of the formulae (7) and
(8), the kind and use amount of a solvent, the kind and use amount of a base, the reaction temperature and the reaction
time, numerical values within usual ranges and preferable ranges for respective conditions may be appropriately se-
lected and combined.
[0043] A compound represented by the formula (10) can be prepared by hydrolyzing an ester of a compound rep-
resented by the formula (9). The hydrolysis method is not particularly restricted, and there is usually applied a method
in which an ester is hydrolyzed into a carboxylic acid (for example, Shin Jikken Kagaku Koza, vol. 14, Synthesis and
Reaction of Organic Compound (II), Maruzen (1977)).

(Method A) :

[0044] A compound represented by the formula (2) can be prepared by decarboxylating a compound represented
by the formula (10).
[0045] This reaction can be conducted in a solvent or without solvent. Examples of a solvent used if necessary
include alcohols such as methanol, ethanol, propanol, butanol, pentanol and the like, aromatic hydrocarbons such as
benzene, toluene, xylene and the like, aprotic polar solvents such as dimethylformamide, dimethylsulfoxide, 1,3-dime-
thyl-2-imidazolidinone and the like, and basic solvents such as pyridine, quinoline and the like, and mixed solvents
thereof are also used. The use amount of a solvent in this reaction is usually from 0.1 to 200 ml, preferably from 1 to
20 ml based on 1 g of a compound represented by the general formula (10).
[0046] This reaction may also be conducted in the presence of a catalyst, and examples of the catalyst include
mineral acids such as sulfuric acid, hydrochloric acid, hydrobromic acid, hydroiodic acid, phosphoric acid and the like,
organic weak acids such as acetic acid, propionic acid and the like, organic strong acids such as p-toluenesulfonic
acid, methanesulfonic acid and the like, metals such as copper and the like, and metal oxides such as copper oxide
and the like. The use amount of these catalysts is usually from 0.1 to 100 % by mol, preferably from 1 to 20 % by mol
based on a compound represented by the formula (10).
[0047] The reaction temperature of this reaction is usually from 0 to 400°C, preferably from 40 to 250°C, and the
reaction time is usually from 0.01 to 240 hours, preferably from 0.1 to 72 hours.
[0048] Regarding various conditions in this reaction, namely, the use amount of a compound represented by the
formula (10), the kind and use amount of a solvent, the kind and use amount of a catalyst, the reaction temperature
and the reaction time, numerical values within usual ranges and preferable ranges for respective conditions may be
appropriately selected and combined.

(Method B):

[0049] A compound represented by the formula (2) can also be prepared from a compound represented by the
formula (9) in one step by a known method, for example, a method described in SYNTHESIS, 487(1981).

(Method C):

[0050] A compound represented by the formula (2) can also be prepared by reacting 3-aminothiophene with a car-
boxylic acid halide represented by the formula (8) under melted condition or in a solvent. Raw materials, 3-aminothi-
ophene can be prepared by a known method, for example, a method described in SYNTHETIC COMMUNICATION,
25(23), 3729 to 3734 (1995).
[0051] Regarding 3-aminothiophene, an amino derivative may be reacted in the free form intact, and may also be
reacted in the form of an acidic salt. Examples of the salt used include salts of mineral acids such as hydrochlorides,
sulfates, hydrobromides, hydroiodides, phosphates and the like, and organic acids such as acetates, oxalates and the
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like.
[0052] The use amount of a compound represented by the formula (8) is usually from 0.2 to 20.0 mol, preferably
from 0.5 to 5 mol per 1 mol of 3-aminothiophene.
[0053] Examples of a solvent used if necessary include aliphatic hydrocarbons such as hexane, petroleum ether and
the like, aromatics such as benzene, toluene, chlorobenzene, anisole and the like, ethers such as dioxane, tetrahy-
drofuran, diethyl ether and the like, nitriles such as acetonitrile, propionitrile and the like, esters such as ethyl acetate
and the like, halogenated hydrocarbons such as dichloromethane, chloroform, 1, 2-dichloroethane and the like and
aprotic polar solvents such as dimethylformamide, dimethylsulfoxide, 1,3-dimethyl-2-imidazolidinone and the like, and
mixed solvents thereof are also used. The use amount of a solvent in this reaction is usually from 0. 1 to 200 ml,
preferably from 1 to 20 ml based on 1 g of 3-aminothiophene.
[0054] This reaction may also be conducted in the presence of a base, and examples of the base include hydroxides
of alkali metals and alkaline earth metals such as sodium hydroxide, potassium hydroxide, calcium hydroxide and the
like, oxides of alkali metals and alkaline earth metals such as calcium oxide, magnesium oxide and the like, hydrides
of alkali metals and alkaline earth metals such as sodium hydride, calcium hydride and the like, alkali metal amides
such as lithium amide, sodium amide and the like, carbonates of alkali metals and alkaline earth metals such as sodium
carbonate, calcium carbonate, magnesium carbonate and the like, hydrogen carbonates of alkali metals and alkaline
earth metals such as sodium hydrogen carbonate, potassium hydrogen carbonate and the like, alkylated alkali metals
and alkaline earth metals such as methyl lithium, phenyl lithium, methyl magnesium chloride and the like, alkoxides of
alkali metals and alkaline earth metals such as sodium methoxide, sodium ethoxide, potassium-t-butoxide, dimethoxy
magnesium and the like, and various organic bases such as triethylamine, pyridine and the like. The use amount of
these bases is usually from 0.1 to 20.0 mol, preferably from 1 to 5.0 mol per 1 mol of carboxylic acid chlorides repre-
sented by the formula (8).
[0055] The reaction temperature is usually from -70 to 250°C, preferably from 0 to 150°C, and the reaction time is
usually from 0.1 to 72 hours, preferably from 0.5 to 24 hours.
[0056] Regarding various conditions in this reaction, namely, the use amounts of 3-aminothiophene and compounds
represented by the general formula (8), the kind and use amount of a solvent, the kind and use amount of a base, the
reaction temperature and the reaction time, numerical values within usual ranges and preferable ranges for respective
conditions may be appropriately selected and combined.
[0057] Among 3-aminothiophene derivatives represented by the formula (6) which can be obtained by the above-
described method shown in the reaction formula 1, the following is a novel compound.

wherein R9 represents a hydrogen atom, carboxyl group or alkoxycarbonyl group having 1 to 6 carbon atoms, and Ra

represents a group represented by any of the following (A1) to (A12):
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wherein R5 represents a trifluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen atom, R6

represent a hydrogen atom, methyl group, trifluoromethyl group, halogen atom, methoxy group or amino group, R7

represents a hydrogen atom, halogen atom, methyl group or methoxy group, R8 represents a hydrogen atom, methyl
group, ethyl group or halogen atom, and n represents an integer from 0 to 2, and herein, in the case of (A9), (A10) or
(A11), R5 is not a halogen atom.
[0058] Then, a method for preparing 2-alkyl-3-aminothiophene represented by the formula (5) will be described.
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wherein R represents a hydrogen atom, alkyl group or alkoxy group which may be substituted, aromatic or non-aromatic
hydrocarbon ring which may be substituted, aromatic or non-aromatic heterocyclic ring which may be substituted, each
of R1, R2, R3 and R4 independently represents a hydrogen atom or straight or branched alkyl group having 1 to 12
carbon atoms, and R1 and R2, R3 and R4, R1 and R3, R1 and R4, R2 and R3 or R2 and R4 may together form a cycloalkyl
group.
[0059] A compound represented by the formula (5) can be produced by hydrolyzing a compound represented by the
formula (1) with an acid or alkali. The hydrolysis method is not particularly restricted, and there is usually applied a
method in which an amide is hydrolyzed into amine (for example, Shin Jikken Kagaku Koza, vol. 14, Synthesis and
Reaction of Organic Compound (II), Maruzen (1977)).
[0060] Then, a method for producing 2-alkyl-3-aminothiophene derivative represented by the general formula (1a)
will be described.

wherein R1 to R4, Ra are as defined above.
[0061] A compound represented by the general formula (1a) can be prepared by reacting a compound represented
by the formula (5) with a carboxylic acid halide represented by the formula (8a) under melted condition or in a solvent.
[0062] The use amount of a compound represented by the formula (8a) is usually from 0.2 to 20.0 mol, preferably
from 0.5 to 5 mol per 1 mol of a compound represented by the formula (5).
[0063] Examples of a solvent used if necessary include aliphatic hydrocarbons such as hexane, petroleum ether and
the like, aromatics such as benzene, toluene, chlorobenzene, anisole and the like, ethers such as dioxane, tetrahy-
drofuran, diethyl ether and the like, nitriles such as acetonitrile, propionitrile and the like, esters such as ethyl acetate
and the like, halogenated hydrocarbons such as dichloromethane, chloroform, 1, 2-dichloroethane and the like and
aprotic polar solvents such as dimethylformamide, dimethylsulfoxide, 1,3-dimethyl-2-imidazolidinone and the like, and
mixed solvents thereof are also used. The use amount of a solvent in this reaction is usually from 0.1 to 200 ml,
preferably from 1 to 20 ml based on 1 g of a compound represented by the formula (5).
[0064] This reaction may also be conducted in the presence of a base, and examples of the base include hydroxides
of alkali metals and alkaline earth metals such as sodium hydroxide, potassium hydroxide, calcium hydroxide and the
like, oxides of alkali metals and alkaline earth metals such as calcium oxide, magnesium oxide and the like, hydrides
of alkali metals and alkaline earth metals such as sodium hydride, calcium hydride and the like, alkali metal amides
such as lithium amide, sodium amide and the like, carbonates of alkali metals and alkaline earth metals such as sodium
carbonate, calcium carbonate, magnesium carbonate and the like, hydrogen carbonates of alkali metals and alkaline
earth metals such as sodium hydrogen carbonate, potassium hydrogen carbonate and the like, alkylated alkali metals
and alkaline earth metals such as methyl lithium, phenyl lithium, methyl magnesium chloride and the like, alkoxides of
alkali metals and alkaline earth metals such as sodium methoxide, sodium ethoxide, potassium-t-butoxide, dimethoxy
magnesium and the like, and various organic bases such as triethylamine, pyridine and the like. The use amount of
these bases is usually from 0.1 to 20.0 mol, preferably from 1 to 5.0 mol per 1 mol of carboxylic acid chlorides repre-
sented by the formula (8a).
[0065] The reaction temperature is usually from -70 to 250°C, preferably from 0 to 150°C, and the reaction time is
usually from 0.1 to 72 hours, preferably from 0.5 to 24 hours.
[0066] Regarding various conditions in this reaction, namely, the use amounts of compounds represented by the
formulae (5) and (8a), the kind and use amount of a solvent, the kind and use amount of a base, the reaction temperature
and the reaction time, numerical values within usual ranges and preferable ranges for respective conditions may be
appropriately selected and combined.
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EXAMPLE

[0067] The following examples further specifically illustrate the present invention but do not limit the scope of the
present invention.

Reference Example 1

Reaction of 3-aminothiophene with 4-methyl-2-pentanone

[0068] 0.15 g of p-toluenesulfonic acid monohydrate and 1.61 g (16.1 mmol) of 4-methyl-2-pentanone were charged
into 5 ml of methylene chloride, cooled to 5°C, then, 0.53 g (5.35 mmol) of 3-aminothiophene was added dropwise.
The mixture was stirred for 1 hour at 5°C to find no progress of the reaction. Therefore, the reaction temperature was
raised to 25°C and the mixture was stirred for 1 hour. Since the reaction did not progress at all, stirring under reflux
was conducted to find decomposition of 3-aminothiophene.

Example 1

Synthesis of N-{3-(2-methoxycarbonyl)-thienyl}-3-trifluoromethyl-1-methylpyrazole-4-carboxamide amide (compound
1.1)

[0069] 9.53 g (60.7 mmol) of methyl 3-aminothiophene-2-carboxylate and 9.60 g (121.4 mmol) of pyridine were
charged into 63 ml of tetrahydrofuran, then the mixture was cooled to 10°C, and to the mixture was added 12.9 g (60.7
mmol) of 3-trifluoromethyl-1-methylpyrazole-4-carbonyl chloride dropwise at a temperature of 18°C or lower. After
stirring the mixture at 25°C for 3 hours, ethyl acetate was added, and the mixture was washed sequentially with a 5%
aqueous hydrochloric acid solution, saturated aqueous sodium hydrogen carbonate solution and saturated sodium
chloride solution. After drying over anhydrous sodium sulfate, the solvent was distilled off under reduced pressure, and
the resultant residue was crystallized out from hexane to obtain 20.1 g of the intended compound as a colorless crystal
(yield: 99%). The 3-trifluoromethyl-1-methylpyrazole-4-carbonyl chloride herein used had been obtained by preparing
ethyl 3-trifluoromethyl-1-methylpyrazole-4-carboxylate by a method described in DE4231517, then, hydrolyzing it by
an ordinary method and acid-chlorinating the hydrolysate.

Example 2

Synthesis of N-{3-(2-carboxy)thienyl}-3-trifluoromethyl-1-methylpyrazole-4-carboxamide (compound 8.1)

[0070] 15.6 g (46.8 mmol) of the N-{3-(2-methoxycarbonyl)-thienyl}-3-trifluoromethyl-1-methylpyrazole-4-carboxa-
mide obtained in Example 1 and 3.74 g (93.7 mmol) of sodium hydroxide were charged into a mixed solvent comprising
60 ml of methanol, 40 ml of water and 10 ml of dioxane, and the mixture was stirred at 25°C for 5 hours. To this was
added 7.8 ml of concentrated hydrochloric acid to control pH at about 4, then, methanol and dioxane were distilled off
under reduced pressure, and 1 ml of concentrated hydrochloric acid was added to control pH at 1. The deposited
crystal was filtrated, then, washed with 30 ml of water three times and dried under reduced pressure to obtain 14.7 g
of the intended compound (yield: 99%).

Example 3

Synthesis of N-(3-thienyl)-3-trifluoromethyl-1-methylpyrazole-4-carboxamide (compound 15.1) (Method A)

[0071] 2.0 g (6.27 mmol) of the N-{3-(2-carboxy)thienyl}-3-trifluoromethyl-1-methylpyrazole-4-carboxamide obtained
in Example 2 was heated to 215°C without using a solvent, and stirred for 10 minutes in the same condition. It was
cooled to room temperature to obtain 1.57 g of the intended compound as a brown crystal (yield: 91%)

Example 4

Synthesis of N-(3-thienyl)-3-trifluoromethyl-1-methylpyrazole-4-carboxamide (compound 15.1) (Method C)

[0072] 65.0 g (0.451 mol) of 3-aminothiophene 1/2 oxalate was charged into 455 ml of tetrahydrofuran, and the
mixture was cooled to 10°C under nitrogen flow. 74.9 g (0.948 mol) of pyridine and 67.2 g (0.316 mol) of 3-trifluorome-
thyl-1-methylpyrazole-4-carbonyl chloride were added dropwise sequentially at 18°C, and the mixture was stirred for



EP 1 559 714 A1

5

10

15

20

25

30

35

40

45

50

55

27

2 hours at 25°C. The reaction solution was discharged into 1500 ml of water, then, tetrahydrofuran was distilled off
under reduced pressure. The deposited crystal was filtrated, then, washed with 100 ml of water three times and dried
under reduced pressure to obtain 73.9 g of the intended compound (yield: 85% (based on carbonyl chloride)) as a
crystal. The 3-trifluoromethyl-1-methylpyrazole-4-carbonyl chloride herein used had been obtained by producing ethyl
3-trifluoromethyl-1-methylpyrazole-4-carboxylate by a method described in DE4231517, then, hydrolyzing it by an or-
dinary method and acid-chlorinating the hydrolysate.

Example 5

Synthesis of N-(3-thienyl)-3-trifluoromethyl-1-methylpyrazole-4-carboxamide (compound 15.1)(Method B)

[0073] 5.0 g (15.0 mmol) of the N-{3-(2-methoxycarbonyl)-thienyl}-3-trifluoromethyl-1-methylpyrazole-4-carboxam-
ide obtained in Example 1 and 1.91 g (16.5 mmol) of pyridine hydrochloride were charged into 25 ml of pyridine, and
the mixture was stirred for 42 hours at 120°C. The mixture was cooled to room temperature, then, pyridine was distilled
off under reduced pressure to obtain 12.1 g of an oil. This oil was discharged into 200 ml of water, and the deposited
crystal was filtrated. This crystal was washed with 10 ml of water three times and dried under reduced pressure to
obtain 3.88 g of the intended compound (yield: 94%) as a crystal.

Example 6

Synthesis of N-[3-{2-(1,3-dimethylbutyl)}thienyl]-3-trifluoromethyl-1-methylpyrazole-4-carboxamide

[0074] 20.0 g (72.7 mmol) of the N-(3-thienyl)-3-trifluoromethyl-1-methylpyrazole-4-carboxamide obtained in Exam-
ple 4, 21.9 g (218.2 mmol) of 4-methyl-2-pentanone and 1.0 g of p-toluenesulfonic acid monohydrate were charged
into 160 ml of toluene, and the mixture was stirred with heating at 112°C for 8 hours while extracting water producing
in the reaction out of the system. After cooling to 50°C, the solution was washed with a saturated aqueous sodium
hydrogen carbonate solution and dried over sodium sulfate. The solvent was distilled off under reduced pressure, then,
the resulted residue was purified by silica gel column chromatography (eluent: hexane/ethyl acetate=6/4) to obtain
24.1 g of a mixture as a colorless crystal.
[0075] 1. 0 g (2.80 mmol) of this mixture and 0.2 g of 5% palladium carbon (Degussa chemical catalyst E106R/W)
were charged into 10 ml of methanol, and catalytic reduction was conducted at 25°C for 9 hours at normal pressure.
The palladium carbon was filtrated, and methanol in the filtrate was distilled off under reduced pressure, then, ethyl
acetate was added to the residue. After washing with water, the organic layer was dried over anhydrous sodium sulfate,
and the solvent was distilled off under reduced pressure to obtain 1.0 g of the intended compound as a colorless crystal
(yield: 91 %). 1H-NMR (CDCl3, δ value, J=Hz): 0.86 (6H, d, J=6.8), 1.25 (3H, d, J=6.8), 1.43-1.64 (3H, m), 3.08 (1H,
sext, J=6.8), 3.99 (3H, s), 7.12 (1H, d, J=5.1), 7.43 (1H, d, J=5.1), 7.53 (1H, brs), 8.05 (1H, s).
m.p.: 107 to 108°C

Example 7

Synthesis of N-[3-{2-(1-methylpropyl)}thienyl]-3-trifluoromethyl-1-methylpyrazole-4-carboxamide

[0076] The title compound was synthesized in the same manner as in Example 6 except that methyl ethyl ketone
was used instead of 4-methyl-2-pentanone (yield: 70 %).
1H-NMR (CDCl3, σ value, J=Hz): 0.89 (3H, d, J=7.3), 1.30 (3H, d, J=7.3), 1.59-1.69 (2H, m), 2.85-2.93 (1H, m), 3.99
(3H, s), 7.13 (1H, d, J=5.1), 7.46 (1H, d, J=5.1), 7.54 (1H, brs), 8.05 (1H, s).
m.p.: 112 to 114°C

Example 8

Synthesis of N-{3-(2-cyclohexyl)thienyl}-3-trifluoromethyl-1-methylpyrazole-4-carboxamide

[0077] The title compound was synthesized in the same manner as in Example 6 except that cyclohexanone was
used instead of 4-methyl-2-pentanone (yield: 68 %). 1H-NMR (CDCl3, δ value, J=Hz): 1.22-1.49 (5H, m), 1.72-1.94
(5H, m), 2.72-2.79 (1H, m), 3.99 (3H, s), 7.10 (1H, d, J=5.1), 7.51 (1H, d, J=5.1), 7.60 (1H, brs), 8.06 (1H, s).
m.p.: 128.7 to 129.5°C
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Reference Example 2

Synthesis of N-{3-(2-methoxycarbonyl)thienyl}-benzamide

[0078] 31.4 g (0.200 mol) of methyl 3-aminothiophene-2-carboxylate was charged into 97.2 g of toluene, and the
mixture was heated to 90°C. 29.5 g (0.210 mol) of benzoyl chloride was added dropwise over 20 minutes while keeping
the reflux temperature, and the mixture was stirred for 4 hours under reflux. After cooling to room temperature, 100 ml
of toluene was added, and the mixture was washed sequentially with a saturated aqueous sodium hydrogen carbonate
solution and a saturated sodium chloride solution. The solution was dried over anhydrous magnesium sulfate, then,
the solvent was distilled off under reduced pressure to obtain 52.0 g of the intended compound as a crystal (yield: 100%).
1H-NMR (CDCl3, ppm, J=Hz): 3.94 (3H, s), 7.49-7.61 (5H, m), 8.00-8.05 (2H, m), 8.31 (1H, d, J=5.3)
m.p.: 101.4 to 102.3°C

Reference Example 3

Synthesis of N-(3-(2-carboxy)thienyl)-benzamide

[0079] 50.0 g (0.192 mol) of the N-{3-(2-methoxycarbonyl)-thienyl}-benzamide obtained in Reference Example 2
was charged into 300 ml of ethanol, and to this was added dropwise 15.4 g (0.385 mol) of sodium hydroxide dissolved
in 150 ml of water. The mixture was stirred for 4 hours at room temperature, then, cooled to 10°C, and 30 ml of con-
centrated hydrochloric acid was added dropwise to control pH at about 6. Methanol was distilled off under reduced
pressure, then, 100 ml of water was charged into the resulted residue, and 10 ml of concentrated hydrochloric acid
was added to control pH at 1. The deposited crystal was filtrated, and washed with 50 ml of water three times. The
resulted crystal was dried under reduced pressure to obtain 45.0 g of the intended compound as a colorless crystal
(yield: 95%).
1H-NMR (DMSO-d6, ppm, J=Hz): 7.56-7.69 (3H, m), 7.91-7.94 (3H, m), 8.09 (1H, d, J=5.7), 11.2 (1H, brs)
m.p.: 214.6 to 214.9°C

Reference Example 4

Synthesis of N-(3-thienyl)-benzamide (Method A)

[0080] 30.0 g (12.1 mmol) of the N-{3-(2-carbonyl)thienyl}-benzamide obtained in Reference Example 3 and 1.5 g
of p-toluenesulfonic acid monohydrate were charged into 120 ml of 1,3-dimethyl-2-imidazolydinone, and the mixture
was stirred at 130°C for 27 hours. After cooled to room temperature, the solution was discharged into 1000 ml of water.
The deposited crystal was filtrated, and washed with 30 ml of water three times. The resulted crystal was dried under
reduced pressure to obtain 20.8 g of the intended compound as a crystal (yield: 85%).
1H-NMR (CDCl3, ppm, J=Hz): 7.12-7.14 (1H, m), 7.28-7.29 (1H, m), 7. 44-7. 58 (3H, m), 7.73 (1H, dd, J=2. 9, 0.6),
7.84-7.88 (2H, m), 8.20 (1H, brs)
m.p.: 155.4 to 156.2°C

Example 9

Synthesis of mixture of N-[3-{2-(E)-(4-methyl-2-penten-2-yl)}thienyl]-benzamide, N-[3-{2-(Z)-(4-methyl-2-penten-2-yl)}
thienyl]-benzamide, and N-[3-{2-(4-methyl-1-penten-2-yl)}thienyl]-benzamide (mixture 115.3)

[0081] 20.0 g (0.0985 mol) of the N-(3-thienyl)-benzamide obtained in Reference Example 4, 29.6 g (0.296 mol) of
4-methyl-2-pentanone and 1.0 g of p-toluenesulfonic acid monohydrate were charged into 200 ml of toluene, and the
mixture was stirred with heating at 111°C for 9.5 hours while extracting water producing in the reaction out of the
system. After cooling to room temperature, the solution was washed with a 1N aqueous sodium hydroxide solution
and saturated sodium chloride solution sequentially, then, dried over sodium sulfate. The solvent was distilled off under
reduced pressure, then, the resulted residue was purified by silica gel column chromatography (eluent: hexane:ethyl
acetate=9:1) to obtain 26.1 g of the intended mixture as a colorless crystal (yield: 93%).
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Example 10

Synthesis of N-[3-{2-(1,3-dimethylbutyl)}thienyl]-benzamide (compound 114.3)

[0082] 24.0 g (84.2 mmol) of the mixture N-[3-{2-(E)-(4-methyl-2-penten-2-yl)}thienyl]-benzamide, N-[3-{2-(Z)-(4-me-
thyl-2-penten-2-yl)}thienyl]-benzamide, and N-[3-{2-(4-methyl-1-penten-2-yl)}thienyl]-benzamide obtained in Example
9, 4.8 g of 5% palladium carbon (Degussa chemical catalyst E106R/W) and 120 ml of methanol were charged into 200
ml autoclave, purged with nitrogen, then, a hydrogenation reaction was conducted for 11 hours under conditions of a
temperature of 40°C and a hydrogen pressure of 1.96 MPa. After purging with nitrogen, the catalyst was filtrated off,
and the filtrate was distilled off under reduced pressure to obtain 23.5 g of the intended compound as a colorless crystal
(yield: 97%).

Example 11

Synthesis of 3-amino-2-(1,3-dimethylbutyl)thiophene

[0083] 21.8 g (76.0 mmol) of the N-[3-{2-(1,3-dimethylbutyl) }thienyl]-benzamide obtained in Example 10 was
charged into a mixed solution composed of 100 ml of concentrated hydrochloric acid and 70 ml of acetic acid, and the
reaction was conducted with heating under reflux at 97°C for 27 hours. After cooling to room temperature, the solution
was neutralized with a 10N aqueous sodium hydroxide solution while charging ice. After extracting with ethyl acetate
twice, the solution was washed with a saturated sodium chloride solution, and dried over magnesium sulfate. The
solvent was distilled off under reduced pressure to obtain 13.3 g of the intended compound as an oil (yield: 96%).
1H-NMR (CDCl3, δ value, J=Hz): 0.89 (3H, d, J=6.6), 0.90 (3H, d, J=6.6), 1.23 (3H, d, J=6.6), 1.35-1.65 (3H, m), 2.95
(1H, sext, J=6.6), 3.35 (2H, brs), 6.55 (1H, d, J=5.1), 6.95 (1H, d, J=5.1)

Physical condition: oil

Example 12

Synthesis of N-[3-{2-(1,3-dimethylbutyl)}thienyl]-3-trifluoromethyl-1-methylpyrazole-4-carboxamide

[0084] 0.50 g (2.73 mmol) of the 3-amino-2-(1,3-dimethylbutyl)thiophene obtained in Example 11 and 0.26 g (3.28
mmol) of pyridine were charged into 3 ml of tetrahydrofuran, and the mixture was cooled to 10°C. 0.64 g (3.00 mmol)
of 3-trifluoromethyl-1-methylpyrazole-4-carbonyl chloride was added dropwise while keeping the reaction temperature
under 18°C. The mixture was stirred for 2 hours at room temperature, then, discharged into a 5% aqueous hydrochloric
acid solution and extracted with ethyl acetate. The ethyl acetate layer was washed with a saturated aqueous sodium
hydrogen carbonate solution and a saturated sodium chloride solution, then, dried over anhydrous magnesium sulfate.
The solvent was distilled off under reduced pressure, then, the resulted residue was crystallized out from hexane to
obtain 0.93 g of the intended compound as a crystal (yield: 95%). The 3-trifluoromethyl-1-methylpyrazole-4-carbonyl
chloride herein used had been obtained by producing ethyl 3-trifluoromethyl-1-methylpyrazole-4-carboxylate by a meth-
od described in DE4231517, then, hydrolyzing it by an ordinary method and acid-chlorinating the hydrolysate.
1H-NMR (CDCl3, δ value, J=Hz): 0.86 (6H, d, J=6.8), 1.25 (3H, d, J=6.8), 1. 4 3-1. 64 (3H, m), 3.08 (1H, sext, J=6.8),
3.99 (3H, s), 7.12 (1H, d, J=5.1), 7.43 (1H, d, J=5.1), 7.53 (1H, brs), 8.05 (1H, s).
m.p.: 107 to 108°C

Reference Example 5

Synthesis of methyl 3-isopropoxycarbonylaminothiophene-2-carboxylate

[0085] 22.1 g (0.141 mol) of methyl 3-aminothiophene-2-carboxylate was dissolved in 100 ml of ethyl acetate, and
to this was added 11.7 g (0.148 mol) of pyridine. 18.1 g (0.148 mol) of isopropyl chloroformate was added dropwise
while cooling with ice over 30 minutes. After completion of the addition, the solution was heated to 60°C and stirred
with heating for 3 hours. After completion of the reaction, the reaction solution was washed sequentially with a 5%
aqueous hydrochloric acid solution, saturated aqueous sodium hydrogen carbonate solution and saturated sodium
chloride solution, and dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure, and
the resulted residue was purified by silica gel column chromatography (eluent: hexane/ethyl acetate=7/3) to obtain
30.6 g of the intended compound as a crystal (yield: 85%). The crystal herein obtained was not analyzed and used for
the next reaction.
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Reference Example 6 Synthesis of 3-isopropoxycarbonylaminothiophene (Method B)

[0086] 30.8 g (0.126 mol) of the methyl 3-isopropoxycarbonylaminothiophene-2-carboxylate obtained in Reference
Example 5 and 16.1 g (0.139 mol) of pyridine hydrochloride were charged into 70 ml of pyridine, and the mixture was
heated to 130°C, and stirred with heating for 45 hours. After cooling to room temperature, pyridine was distilled off
under reduced pressure, and into the resulted residue was charged 300 ml of ethyl acetate. The ethyl acetate layer
was washed with water, then, dried over magnesium sulfate. The solvent was distilled off under reduced pressure, and
the resulted residue was purified by silica gel column chromatography (eluent: hexane/ethyl acetate=2/1) to obtain
21.0 g of the intended compound as a colorless crystal (yield: 90%). 1H-NMR (CDCl3, ppm, J=Hz) : 1.29 (6H, d, J=6.3),
5.01 (1H, sept, J=6.3), 6.80 (1H, brs), 6.92-6.94 (1H, m), 7.19-7.26 (2H, m). m.p.: 105.0 to 107.2°C

Example 13

Synthesis of mixture of 3-isopropoxycarbonylamino-{2-(E)-(4-methyl-2-penten-2-yl)}thiophene, 3-isopropoxycarbonyl-
amino-{2-(Z)-(4-methyl-2-penten-2-yl)}thiophene, and 3-isopropoxycarbonylamino-{2-(4-methyl-1-penten-2-yl)}
thiophene (mixture 115.5)

[0087] (15.4 mmol) of the 3-isopropoxycarbonylaminothiophene obtained in Reference Example 6, 4.60 g (46.0
mmol) of 4-methyl-2-pentanone and 0.14 g of p-toluenesulfonic acid monohydrate were charged into 20 ml of toluene,
and the mixture was heated under reflux for 7 hours while extracting water producing in the reaction out of the system.
After cooling to room temperature, the solution was washed with a saturated aqueous sodium hydrogen carbonate
solution, and dried over sodium sulfate. The solvent was distilled off under reduced pressure, then, the resulted residue
was purified by silica gel column chromatography (eluent/hexane:ethyl acetate=20/1) to obtain 3.68 g of the intended
mixture as an oil (yield: 89%).

Example 14

Synthesis of 3-isopropoxycarbonyl-{2-(1,3-dimethylbutyl)}-thiophene (compound 114.5)

[0088] 2.06 g (7.72 mmol) of the mixture of 3-isopropoxy-carbonylamino-{2-(E)-(4-methyl-2-penten-2-yl)}thiophene,
3-isopropoxycarbonylamino-{2-(Z)-(4-methyl-2-penten-2-yl)}thiophene, and 3-isopropoxycarbonylamino-{2-(4-me-
thyl-1-penten-2-yl)}thiophene obtained in Example 13 and 0.41 g of 5% palladium carbon (Degussa chemical catalyst
E106R/W) were charged into 20 ml of methanol, and after nitrogen purge, a hydrogenation reaction was conducted at
normal pressure under hydrogen atmosphere for 9 hours. After nitrogen purge, the catalyst was filtrated off, and the
solvent was distilled off under reduced pressure. The resulted residue was purified by silica gel column chromatography
(eluent: hexane/ethyl acetate=9/1) to obtain 1.61 g of the intended compound as a colorless crystal (yield: 70%).

Example 15

Synthesis of 3-amino-2-(1,3-dimethylbutyl)thiophene

[0089] 1.24 g (4.61 mmol) of the 3-isopropoxycarbonyl-{2-(1,3-dimethylbutyl)}thiophene obtained in Example 14 and
1. 3 6 g (34.0 mmol) of sodium hydroxide were charged into a mixture of 5 ml of methanol, 4 ml of water and 5 ml of
dioxane, and the mixture was heated under reflux for 8 hours. The solvent was distilled off under reduced pressure,
then, extracted with diethyl ether twice, and washed with a saturated sodium chloride solution. The solvent was distilled
off under reduced pressure, and the resulted residue was purified by silica gel column chromatography (eluent: hexane/
ethyl acetate=9/1) to obtain 0.42 g of the intended compound as a brown oil (yield: 50%).
1H-NMR (CDCl3, δ value, J=Hz): 0.89 (3H, d, J=6.6), 0.90 (3H, d, J=6.6), 1.23 (3H, d, J=6.6), 1.35-1.65 (3H, m), 2.95
(1H, sext, J=6.6), 3.35 (2H, brs), 6.55 (1H, d, J=5.1), 6.95 (1H, d, J=5.1).
Physical condition: oil

Example 16

Synthesis of N-[3-{2-(1,3-dimethylbutyl)thienyl}]-3-trifluoromethyl-1-methylpyrazole-4-carboxylic amide

[0090] 0.25 g (1.36 mmol) of the 3-amino-2-(1,3-dimethylbutyl) thiophene obtained in Example 15 and 0.13 g (1.64
mmol) were charged into 3 ml of tetrahydrofuran, and the mixture was cooled to 10°C. 0.32 g (1.50 mmol) of 3-trifluor-
omethyl-1-methylpyrazole-4-carbonyl chloride was added dropwise while keeping the reaction temperature under
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18°C. The mixture was stirred for 2 hours at room temperature, then, discharged into a 5% aqueous hydrochloric acid
solution and extracted with ethyl acetate. The ethyl acetate layer was washed with a saturated aqueous sodium hy-
drogen carbonate solution and a saturated sodium chloride solution, then, dried over anhydrous magnesium sulfate.
The solvent was distilled off under reduced pressure, then, the resulted residue was crystallized out from hexane to
obtain 0.46 g of the intended compound as a crystal (yield: 94%). The 3-trifluoromethyl-1-methylpyrazole-4-carbonyl
chloride herein used had been obtained by producing ethyl 3-trifluoromethyl-1-methylpyrazole-4-carboxylate by a meth-
od described in DE4231517, then, hydrolyzing it by an ordinary method and acid-chlorinating the hydrolysate.
1H-NMR (CDCl3, δ value, J=Hz): 0.86 (6H, d, J=6.8), 1.25 (3H, d, J=6.8), 1.43-1.64 (3H, m), 3.08 (1H, sext, J=6.8),
3.99 (3H, s), 7.12 (1H, d, J=5.1), 7.43 (1H, d, J=5.1), 7.53 (1H, brs), 8.05 (1H, s).
m.p.: 107 to 108°C
[0091] Examples of a compound of the formula (6a) which is an intermediate of the present invention are summarized
in the following Tables 1.
[0092] In table 1, a solvent for measurement of NMR is DMSO-d6, when R9 is carboxy group.

Table 1

Compound No. R9 Ar m. p. (°C) 1H-NMR (270MHz) (CDCl3, δ
value, J:Hz)

1. 1 CO2CH3 A1 (R5=CF3, R7=H) 144. 1 ~ 144. 9 3. 92 (3H, s), 4. 03 (3H, s), 7.
51 (1H, d, J=5. 6), 7. 96(1H, s),
8. 19(1H, d, J=5. 6), 10. 68(1H,
brs)

1. 2 CO2CH3 A1(R5=CHF2, R7=H)

1. 3 CO2CH3 A1 (R5=CH3, R7=H)

1. 4 CO2CH3 A1 (R5=C2H5, R7=H)

1. 5 CO2CH3 A1 (R5=F, R7=H)

1. 6 CO2CH3 A1 (R5=Cl, R7=H)

1. 7 CO2CH3 A1 (R5=Br, R7=H)

1. 8 CO2CH3 A1 (R5=I, R7=H)

2. 1 CO2CH3 A1 (R5=CF3, R7=F)

2.2 CO2CH3 A1 (R5=CHF2, R7=F)

2. 3 CO2CH3 A1 (R5=CH3, R7=F)

2. 4 CO2CH3 A1 (R5=C2H5, R7=F)

2. 5 CO2CH3 A1 (R5=F, R7=F)

2. 6 CO2CH3 A1 (R5=Cl, R7=F)

2. 7 CO2CH3 A1 (R5=Br, R7=F)
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Table 1 (continued)

Compound No. R9 Ar m. p. (°C) 1H-NMR (270MHz) (CDCl3, δ
value, J:Hz)

2. 8 CO2CH3 A1 (R5=I, R7=F)

3. 1 CO2CH3 A1 (R5=CF3, R7=Cl)

3. 2 CO2CH3 A1 (R5=CHF2, R7=Cl)

3. 3 CO2CH3 A1 (R5=CH3, R7=Cl)

3. 4 CO2CH3 A1 (R5=C2H5, R7=Cl)

3. 5 CO2CH3 A1 (R5=F, R7=Cl)

3.6 CO2CH3 A1 (R5=Cl, R7=Cl)

3. 7 CO2CH3 A1 (R5=Br, R7=Cl)

3. 8 CO2CH3 A1 (R5=I, R7=Cl)

4. 1 CO2CH3 A1 (R5=CF3, R7=Br)

4. 2 CO2CH3 A1 (R5=CHF2, R7=Br)

4. 3 CO2CH3 A1 (R5=CH3, R7=Br)

4. 4 CO2CH3 A1 (R5=C2H5, R7=Br)

4. 5 CO2CH3 A1 (R5=F, R7=Br)

4.6 CO2CH3 A1 (R5=Cl, R7=Br)

4. 7 CO2CH3 A1 (R5=Br, R7=Br)

4. 8 CO2CH3 A1 (R5=I, R7=Br)

5. 1 CO2CH3 A1 (R5=CF3, R7=I)

5. 2 CO2CH3 A1 (R5=CHF2, R7=I)

5. 3 CO2CH3 A1 (R5=CH3, R7=I)

5. 4 CO2CH3 A1 (R5=C2H5, R7=I)

5. 5 CO2CH3 A1 (R5=F, R7=I)

5. 6 CO2CH3 A1 (R5=Cl, R7=I)

5. 7 CO2CH3 A1 (R5=Br, R7=I)

5. 8 CO2CH3 A1 (R5=I, R7=I)

6. 1 CO2CH3 A1 (R5=CF3, R7=CH3)

6. 2 CO2CH3 A1 (R5=CHF2, R7=CH3)

6. 3 CO2CH3 A1 (R5=CH3, R7=CH3)

6. 4 CO2CH3 A1 (R5=C2H5, R7=CH3)

6. 5 CO2CH3 A1 (R5=F, R7=CH3)

6. 6 CO2CH3 A1 (R5=Cl, R7=CH3)

6. 7 CO2CH3 A1 (R5=Br, R7=CH3)

6. 8 CO2CH3 A1 (R5=I, R7=CH3)

7. 1 CO2CH3 A1 (R5=CF3, R7=OCH3)

7. 2 CO2CH3 A1 (R5=CHF2, R7=OCH3)

7. 3 CO2CH3 A1 (R5=CH3, R7=OCH3)

7. 4 CO2CH3 A1 (R5=C2H5, R7=OCH3)
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Table 1 (continued)

Compound No. R9 Ar m. p. (°C) 1H-NMR (270MHz) (CDCl3, δ
value, J:Hz)

7. 5 CO2CH3 A1 (R5=F, R7=OCH3)

7. 6 CO2CH3 A1 (R5=Cl, R7=OCH3)

7. 7 CO2CH3 A1 (R5=Br, R7=OCH3)

7. 8 CO2CH3 A1 (R5=I, R7=OCH3)

8. 1 CO2H A1 (R5=CF3, R7=H 221. 6~ 222 4. 03(3H, s), 7. 53 (1H, d, J=5.
6), 8. 09 (1H, s), 8. 13 (1H, d,
J=5. 6)

8. 2 CO2H A1 (R5=CHF2, R7=H)

8. 3 CO2H A1 (R5=CH3, R7=H)

8. 4 CO2H A1 (R5=C2H5, R7=H)

8. 5 CO2H A1 (R5=F, R7=H)

8. 6 CO2H A1 (R5=Cl, R7=H)

8. 7 CO2H A1 (R5=Br, R7=H)

8. 8 CO2H A1 (R5=I, R7=H)

9. 1 CO2H A1 (R5=CF3, R7=F)

9. 2 CO2H A1 (R5=CHF2, R7=F)

9. 3 CO2H A1 (R5=CH3, R7=F)

9. 4 CO2H A1 (R5=C2H5, R7=F)

9. 5 CO2H A1 (R5=F, R7=F)

9. 6 CO2H A1 (R5=Cl, R7=F)

9. 7 CO2H A1 (R5=Br, R7=F)

9. 8 CO2H A1 (R5=I, R7=F)

10. 1 CO2H A1 (R5=CF3, R7=Cl)

10. 2 CO2H A1 (R5=CHF2, R7=Cl)

10. 3 CO2H A1 (R5=CH3, R7=Cl)

10. 4 CO2H A1 (R5=C2H5, R7=Cl)

10. 5 CO2H A1 (R5=F, R7=Cl)

10. 6 CO2H A1 (R5=Cl, R7=Cl)

10. 7 CO2H A1 (R5=Br, R7=Cl)

10. 8 CO2H A1 (R5=I, R7=Cl)

11. 1 CO2H A1 (R5=CF3, R7=Br)

11. 2 CO2H A1 (R5=CHF2, R7=Br)

11. 3 CO2H A1 (R5=CH3, R7=Br)

11. 4 CO2H A1 (R5=C2H5, R7=Br)

11. 5 CO2H A1 (R5=F, R7=Br)

11. 6 CO2H A1 (R5=Cl, R7=Br)

11. 7 CO2H A1 (R5=Br, R7=Br)

11. 8 CO2H A1 (R5=I, R7=Br)
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Table 1 (continued)

Compound No. R9 Ar m. p. (°C) 1H-NMR (270MHz) (CDCl3, δ
value, J:Hz)

12. 1 CO2H A1 (R5=CF3, R7=I)

12. 2 CO2H A1 (R5=CHF2, R7=I)

12. 3 CO2H A1 (R5=CH3, R7=I)

12. 4 CO2H A1 (R5=C2H5, R7=I)

12. 5 CO2H A1 (R5=F, R7=I)

12. 6 CO2H A1 (R5=Cl, R7=I)

12. 7 CO2H A1 (R5=Br, R7=I)

12. 8 CO2H A1 (R5=I, R7=I)

13. 1 CO2H A1 (R5=CF3, R7=CH3)

13. 2 CO2H A1 (R5=CHF2, R7=CH3)

13. 3 CO2H A1 (R5=CH3, R7=CH3)

13. 4 CO2H A1 (R5=C2H5, R7=CH3)

13. 5 CO2H A1 (R5=F, R7=CH3)

13. 6 CO2H A1 (R5=Cl, R7=CH3)

13. 7 CO2H A1 (R5=Br, R7=CH3)

13. 8 CO2H A1 (R5=I, R7=CH3)

14. 1 CO2H A1 (R5=CF3, R7=OCH3)

14. 2 CO2H A1 (R5=CHF2, R7=OCH3)

14. 3 CO2H A1 (R5=CH3, R7=OCH3)

14. 4 CO2H A1 (R5=C2H5, R7=OCH3)

14. 5 CO2H A1 (R5=F, R7=OCH3)

14. 6 CO2H A1 (R5=Cl, R7=OCH3)

14. 7 CO2H A1 (R5=Br, R7=OCH3)

14. 8 CO2H A1 (R5=I, R7=OCH3)

15. 1 H A1 (R5=CF3, R7=H) 158. 3~ 158. 9 3. 98 (3H, s), 7. 03(1H, dd, J=5.
2, 1. 3) , 7. 26 (1H, dd, J=5. 2,
3. 3), 7. 65 (1H, d d, J=3. 3, 1.
3), 8. 00(1H, s), 8. 01 (1H, brs)

15. 2 H A1 (R5=CHF2, R7=H)

15. 3 H A1 (R5=CH3, R7=H)

15. 4 H A1 (R5=C2H5, R7=H)

15. 5 H A1 (R5=F, R7=H)

15. 6 H A1 (R5=Cl, R7=H)

15. 7 H A1 (R5=Br, R7=H)

15. 8 H A1 (R5=I, R7=H)

16. 1 H A1 (R5=CF3, R7=F)

16. 2 H A1 (R5=CHF2, R7=F)

16. 3 H A1 (R5=CH3, R7=F)
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Table 1 (continued)

Compound No. R9 Ar m. p. (°C) 1H-NMR (270MHz) (CDCl3, δ
value, J:Hz)

16. 4 H A1 (R5=C2H5, R7=F)

16. 5 H A1 (R5=F, R7=F)

16. 6 H A1 (R5=Cl, R7=F)

16. 7 H A1 (R5=Br, R7=F)

16. 8 H A1 (R5=I, R7=F)

17. 1 H A1 (R5=CF3, R7=Cl)

17. 2 H A1 (R5=CHF2' R7=Cl)

17. 3 H A1 (R5=CH3, R7=Cl)

17. 4 H A1 (R5=C2H5, R7=Cl)

17.5 H A1 (R5=F, R7=Cl)

17. 6 H A1 (R5=Cl, R7=Cl)

17. 7 H A1 (R6=Br, R7=Cl)

17. 8 H A1 (R5=I, R7=Cl)

18. 1 H A1 (R5=CF3, R7=Br)

18. 2 H A1 (R5=CHF2, R7=Br)

18. 3 H A1 (R5=CH3, R7=Br)

18. 4 H A1 (R5=C2H5, R7=Br)

18. 5 H A1 (R5=F, R7=Br)

18. 6 H A1 (R5=Cl, R7=Br)

18. 7 H A1 (R5=Br, R7=Br)

18. 8 H A1 (R5=I, R7=Br)

19. 1 H A1 (R5=CF3, R7=I)

19. 2 H A1 (R5=CHF2, R7=I)

19. 3 H A1 (R5=CH3, R7=I)

19. 4 H A1 (R5=C2H5, R7=I)

19. 5 H A1 (R5=F, R7=I)

19. 6 H A1 (R5=Cl, R7=I)

19. 7 H A1 (R5=Br, R7=I)

19. 8 H A1 (R5=I, R7=I)

20. 1 H A1 (R5=CF3, R7=CH3)

20. 2 H A1 (R5=CHF2, R7=CH3)

20. 3 H A1 (R5=CH3, R7=CH3)

20. 4 H A1 (R5=C2H5, R7=CH3)

20. 5 H A1 (R5=F, R7=CH3)

20. 6 H A1 (R5=Cl, R7=CH3)

20. 7 H A1 (R5=Br, R7=CH3)

20. 8 H A1 (R5=I, R7=CH3)
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Table 1 (continued)

Compound No. R9 Ar m. p. (°C) 1H-NMR (270MHz) (CDCl3, δ
value, J:Hz)

21. 1 H A1 (R5=CF3, R7=OCH3)

21. 2 H A1 (R5=CHF2, R7=OCH3)

21. 3 H A1 (R5=CH3, R7=OCH3)

21. 4 H A1 (R5=C2H5, R7=OCH3)

21.5 H A1 (R5=F, R7=OCH3)

21. 6 H A1 (R5=Cl, R7=OCH3)

21. 7 H A1 (R5=Br, R7=OCH3)

21. 8 H A1 (R5=I, R7=OCH3)

22. 1 CO2CH3 A2 (R5=CF3, R6=H)

22. 2 CO2CH3 A2 (R5=CHF2, R6=H)

22. 3 CO2CH3 A2 (R5=CH3, R6=H)

22. 4 CO2CH3 A2 (R5=C2H5, R6=H)

22. 5 CO2CH3 A2 (R5=F, R6=H)

22. 6 CO2CH3 A2 (R5=Cl, R6=H)

22. 7 CO2CH3 A2 (R5=Br, R6=H)

22. 8 CO2CH3 A2 (R5=I, R6=H)

23. 1 CO2CH3 A2 (R5=CF3, R6=CH3)

23. 2 CO2CH3 A2 (R5=CHF2, R6=CH3)

23. 3 CO2CH3 A2 (R5=CH3, R6=CH3)

23. 4 CO2CH3 A2 (R5=C2H5, R6=CH3) 107. 1~ 109. 4 1. 35 (3H, t, J=7. 6), 2. 73 (3H,
s), 3. 18 (2H, q, J=7. 6), 3. 93
(3H, s), 7. 52 (1H, d, J=5. 0),
8. 19(1H, d, J=5. 0), 10. 7(1 H,
brs)

23. 5 CO2CH3 A2 (R5=F, R6=CH3)

23. 6 CO2CH3 A2 (R5=Cl, R6=CH3)

23. 7 CO2CH3 A2 (R5=Br, R6=CH3)

23. 8 CO2CH3 A2 (R5=I, R6=CH3)

24. 1 CO2CH3 A2 (R5=CF3, R6=CF3)

24. 2 CO2CH3 A2 (R5=CHF2, R6=CF3)

24. 3 CO2CH3 A2 (R5=CH3, R6=CF3)

24. 4 CO2CH3 A2 (R5=C2H5, R6=CF3)

24. 5 CO2CH3 A2 (R5=F, R6=CF3)

24. 6 CO2CH3 A2 (R5=Cl, R6=CF3)

24. 7 CO2CH3 A2 (R5=Br, R6=CH3)

24. 8 CO2CH3 A2 (R5=I, R6=CF3)

25. 1 CO2CH3 A2 (R5=CF3, R6=F)

25. 2 CO2CH3 A2 (R5=CHF2, R6=F)

25. 3 CO2CH3 A2 (R5=CH3, R6=F)
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Table 1 (continued)

Compound No. R9 Ar m. p. (°C) 1H-NMR (270MHz) (CDCl3, δ
value, J:Hz)

25. 4 CO2CH3 A2 (R5=C2H5, R6=F)

25. 5 CO2CH3 A2 (R5=F, R6=F)

25. 6 CO2CH3 A2 (R5=Cl, R6=F)

25. 7 CO2CH3 A2 (R5=Br, R6=F)

25. 8 CO2CH3 A2 (R5=I, R6=F)

26. 1 CO2CH3 A2 (R5=CF3, R6=Cl)

26. 2 CO2CH3 A2 (R5=CHF2, R6=Cl)

26. 3 CO2CH3 A2 (R5=CH3, R6=Cl)

26. 4 CO2CH3 A2 (R5=C2H5, R6=Cl)

26. 5 CO2CH3 A2 (R5=F, R6=Cl)

26. 6 CO2CH3 A2 (R5=Cl, R6=Cl)

26. 7 CO2CH3 A2 (R5=Br, R6=Cl)

26. 8 CO2CH3 A2 (R5=I, R6=Cl)

27. 1 CO2CH3 A2 (R5=CF3, R6=Br)

27. 2 CO2CH3 A2 (R5=CHF2, R6=Br)

27. 3 CO2CH3 A2 (R5=CH3, R6=Br)

27. 4 CO2CH3 A2 (R5=C2H5, R6=Br)

27. 5 CO2CH3 A2 (R5=F, R6=Br)

27. 6 CO2CH3 A2 (R5=Cl, R6=Br)

27. 7 CO2CH3 A2 (R5=Br, R6=Br)

27. 8 CO2CH3 A1 (R5=I, R6=Br)

28. 1 CO2CH3 A2 (R5=CF3, R6=I)

28. 2 CO2CH3 A2 (R5=CHF2, R6=I)

28. 3 CO2CH3 A2 (R5=CH3, R6=I)

28. 4 CO2CH3 A2 (R5=C2H5, R6=I)

28. 5 CO2CH3 A2 (R5=F, R6=I)

28. 6 CO2CH3 A2 (R5=Cl, R6=I)

28. 7 CO2CH3 A2 (R5=Br, R6=I)

28. 8 CO2CH3 A2 (R5=I, R6=I)

29. 1 CO2CH3 A2 (R5=CF3, R6=OCH3)

29. 2 CO2CH3 A2 (R5=CHF2, R6=OCH3)

29. 3 CO2CH3 A2 (R5=CH3, R6=OCH3)

29. 4 CO2CH3 A2 (R5=C2H5, R6=OCH3)

29. 5 CO2CH3 A2 (R5=F, R6=OCH3)

29. 6 CO2CH3 A2 (R5=Cl, R6=OCH3)

29. 7 CO2CH3 A2 (R5=Br, R6=OCH3)

29. 8 CO2CH3 A2 (R5=I, R6=OCH3)
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Table 1 (continued)

Compound No. R9 Ar m. p. (°C) 1H-NMR (270MHz) (CDCl3, δ
value, J:Hz)

30. 1 CO2CH3 A2 (R5=CF3, R6=NH2)

30. 2 CO2CH3 A2 (R5=CHF2, R6=NH2)

30. 3 CO2CH3 A2 (R5=CH3, R6=NH2)

30. 4 CO2CH3 A2 (R5=C2H5, R6=NH2)

30. 5 CO2CH3 A2 (R5=F, R6=NH2)

30. 6 CO2CH3 A2 (R5=Cl, R6=NH2)

30. 7 CO2CH3 A2 (R5=Br, R6=NH2)

30. 8 CO2CH3 A2 (R5=I, R6=NH2)

31. 1 CO2H A2 (R5=CF3, R6=H)

31. 2 CO2H A2 (R5=CHF2, R6=H)

31. 3 CO2H A2 (R5=CH3, R6=H)

31. 4 CO2H A2 (R5=C2H5, R6=H)

31. 5 CO2H A2 (R5=F, R6=H)

31. 6 CO2H A2 (R5=Cl, R6=H)

31. 7 CO2H A2 (R5=Br, R6=H)

31. 8 CO2H A2 (R5=I, R6=H)

32. 1 CO2H A2 (R5=CF3, R6=CH3)

32. 2 CO2H A2 (R5=CHF2, R6=CH3)

32. 3 CO2H A2 (R5=CH3, R6=CH3)

32. 4 CO2H A2 (R5=C2H5, R6=CH3)

32. 5 CO2H A2 (R5=F, R6=CH3)

32. 6 CO2H A2 (R5=Cl, R6=CH3)

32. 7 CO2H A2 (R5=Br, R6=CH3)

32. 8 CO2H A2 (R5=I, R6=CH3)

33. 1 CO2H A2 (R5=CF3, R6=CF3)

33. 2 CO2H A2 (R5=CHF2, R6=CF3)

33. 3 CO2H A2 (R5=CH3, R6=CF3)

33. 4 CO2H A2 (R5=C2H5, R6=CF3)

33. 5 CO2H A2 (R5=F, R6=CF3)

33. 6 CO2H A2 (R5=Cl, R6=CF3)

33. 7 CO2H A2 (R5=Br, R6=CH3)

33. 8 CO2H A2 (R5=I, R6=CF3)

34. 1 CO2H A2 (R5=CF3, R6=F)

34. 2 CO2H A2 (R5=CHF2, R6=F)

34. 3 CO2H A2 (R5=CH3, R6=F)

34. 4 CO2H A2 (R5=C2H5, R6=F)

34. 5 CO2H A2 (R5=F, R6=F)
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Table 1 (continued)

Compound No. R9 Ar m. p. (°C) 1H-NMR (270MHz) (CDCl3, δ
value, J:Hz)

34. 6 CO2H A2 (R5=Cl, R6=F)

34. 7 CO2H A2 (R5=Br, R6=F)

34. 8 CO2H A2 (R5=I, R6=F)

35. 1 CO2H A2 (R5=CF3, R6=Cl)

35. 2 CO2H A2 (R5=CHF2, R6=Cl)

35. 3 CO2H A2 (R5=CH3, R6=Cl)

35. 4 CO2H A2 (R5=C2H5, R6=Cl)

35. 5 CO2H A2 (R5=F, R6=Cl)

35. 6 CO2H A2 (R5=Cl, R6=Cl)

35. 7 CO2H A2 (R5=Br, R6=Cl)

35. 8 CO2H A2 (R5=I, R6=Cl)

36. 1 CO2H A2 (R5=CF3, R6=Br)

36. 2 CO2H A2 (R5=CHF2, R6=Br)

36. 3 CO2H A2 (R5=CH3, R6=Br)

36. 4 CO2H A2 (R5=C2H5, R6=Br)

36. 5 CO2H A2 (R5=F, R6=Br)

36. 6 CO2H A2 (R5=Cl, R6=Br)

36. 7 CO2H A2 (R5=Br, R6=Br)

36. 8 CO2H A1 (R5=I, R6=Br)

37. 1 CO2H A2 (R5=CF3, R6=I)

37. 2 CO2H A2 (R5=CHF2, R6=I)

37. 3 CO2H A2 (R5=CH3, R6=I)

37. 4 CO2H A2 (R5=C2H5, R6=I)

37. 5 CO2H A2 (R5=F, R6=I)

37. 6 CO2H A2 (R5=Cl, R6=I)

37. 7 CO2H A2 (R5=Br, R6=I)

37. 8 CO2H A2 (R5=I, R6=I)

38. 1 CO2H A2 (R5=CF3, R6=OCH3)

38. 2 CO2H A2 (R5=CHF2, R6=OCH3)

38. 3 CO2H A2 (R5=CH3, R6=OCH3)

38. 4 CO2H A2 (R5=C2H5, R6=OCH3)

38. 5 . CO2H A2 (R5=F, R6=OCH3)

38. 6 CO2H A2 (R5=Cl, R6=OCH3)

38. 7 CO2H A2 (R5=Br, R6=OCH3)

38. 8 CO2H A2 (R5=I, R6=OCH3)

39. 1 CO2H A2 (R5=CF3, R6=NH2)

39. 2 CO2H A2 (R5=CHF2, R6=NH2)
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Table 1 (continued)

Compound No. R9 Ar m. p. (°C) 1H-NMR (270MHz) (CDCl3, δ
value, J:Hz)

39. 3 CO2H A2 (R5=CH3, R6=NH2)

39. 4 CO2H A2 (R5=C2H5, R6=NH2)

39. 5 CO2H A2 (R5=F, R6=NH2)

39. 6 CO2H A2 (R5=Cl, R6=NH2)

39. 7 CO2H A2 (R5=Br, R6=NH2)

39. 8 CO2H A2 (R5=I, R6=NH2)

40. 1 H A2 (R5=CF3, R6=H)

40. 2 H A2 (R5=CHF2, R6=H)

40. 3 H A2 (R5=CH3, R6=H)

40. 4 H A2 (R5=C2H5, R6=H)

40. 5 H A2 (R5=F, R6=H)

40. 6 H A2 (R5=Cl, R6=H)

40. 7 H A2 (R5=Br, R6=H)

40. 8 H A2 (R5=I, R6=H)

41. 1 H A2 (R5=CF3, R6=CH3)

41. 2 H A2 (R5=CHF2, R6=CH3)

41. 3 H A2 (R5=CH3, R6=CH3)

41. 4 H A2 (R5=C2H5, R6=CH3) 119. 6~ 121. 1 1. 34 (3H, t, J=7. 3), 2. 71 (3H,
s), 3. 10 (2H, q, J=7. 3), 7. 05
(1H, dd, J=5. 3, 1. 3), 7. 26-7.
29 (1H, m), 7. 62 (1H, dd, J=3.
3, 1. 3), 7. 66 (1H, brs)

41. 5 H A2 (R5=F, R6=CH3)

41. 6 H A2 (R5=Cl, R6=CH3)

41. 7 H A2 (R5=Br, R6=CH3)

41. 8 H A2 (R5=I, R6=CH3)

42. 1 H A2 (R5=CF3, R6=CF3)

42. 2 H A2 (R5=CHF2, R6=CF3)

42. 3 H A2 (R5=CH3, R6=CF3)

42. 4 H A2 (R5=C2H5, R6=CF3)

42. 5 H A2 (R5=F, R6=CF3)

42. 6 H A2 (R5=Cl, R6=CF3)

42. 7 H A2 (R5=Br, R6=CH3)

42. 8 H A2 (R5=I, R6=CF3)

43. 1 H A2 (R5=CF3, R6=F)

43. 2 H A2 (R5=CHF2, R6=F)

43. 3 H A2 (R5=CH3, R6=F)

43. 4 H A2 (R5=C2H5, R6=F)

43. 5 H A2 (R5=F, R6=F)
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Table 1 (continued)

Compound No. R9 Ar m. p. (°C) 1H-NMR (270MHz) (CDCl3, δ
value, J:Hz)

43. 6 H A2 (R5=Cl, R6=F)

43. 7 H A2 (R5=Br, R6=F)

43. 8 H A2 (R5=I, R6=F)

44. 1 H A2 (R5=CF3, R6=Cl)

44. 2 H A2 (R5=CHF2, R6=Cl)

44. 3 H A2 (R5=CH3, R6=Cl)

44. 4 H A2 (R5=C2H5, R6=Cl)

44. 5 H A2 (R5=F, R6=Cl)

44. 6 H A2 (R5=Cl, R6=Cl)

44. 7 H A2 (R5=Br, R6=Cl)

44.8 H A2 (R5=I, R6=Cl)

45. 1 H A2 (R5=CF3, R6=Br)

45. 2 H A2 (R5=CHF2, R6=Br)

45. 3 H A2 (R5=CH3, R6=Br)

45. 4 H A2 (R6=C2H5, R6=Br)

45. 5 H A2 (R5=F, R6=Br)

45. 6 H A2 (R5=Cl, R6=Br)

45. 7 H A2 (R5=Br, R6=Br)

45. 8 H A1 (R5=I, R6=Br)

46. 1 CO2H A2 (R5=CF3, R6=I)

46. 2 CO2H A2 (R5=CHF2, R6=I)

46. 3 CO2H A2 (R5=CH3, R6=I)

46. 4 CO2H A2 (R5=C2H5, R6=I)

46. 5 CO2H A2 (R5=F, R6=I)

46. 6 CO2H A2 (R5=Cl, R6=I)

46. 7 CO2H A2 (R5=Br, R6=I)

46. 8 CO2H A2 (R5=I, R6=I)

47. 1 H A2 (R5=CF3, R6=OCH3)

47. 2 H A2 (R5=CHF2, R6=OCH3)

47. 3 H A2 (R5=CH3, R6=OCH3)

47. 4 H A2 (R5=C2H5, R6=OCH3)

47. 5 H A2 (R5=F, R6=OCH3)

47. 6 H A2 (R5=Cl, R6=OCH3)

47. 7 H A2 (R5=Br, R6=OCH3)

47. 8 H A2 (R5=I, R6=OCH3)

48. 1 H A2 (R5=CF3, R6=NH2)

48. 2 H A2 (R5=CHF2, R6=NH2)
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Table 1 (continued)

Compound No. R9 Ar m. p. (°C) 1H-NMR (270MHz) (CDCl3, δ
value, J:Hz)

48. 3 H A2 (R5=CH3, R6=NH2)

48. 4 H A2 (R5=C2H5, R6=NH2)

48. 5 H A2 (R5=F, R6=NH2)

48. 6 H A2 (R5=Cl, R6=NH2)

48. 7 H A2 (R5=Br, R6=NH2)

48. 8 H A2 (R5=I, R6=NH2)

49. 1 CO2CH3 A3 (R5=CF3, R8=H)

49. 2 CO2CH3 A3 (R5=CHF2, R8=H)

49. 3 CO2CH3 A3 (R5=CH3, R8=H) 135. 3~ 136. 2 2. 68 (3H, s), 3. 92 (3H, s), 6.
72 (1H, d, J=2. 3), 7. 31 (1H,
d, J=2. 3), 7. 50 (1H, d, J=5. 3),
8. 23(1H, d, J=5. 3), 10. 70
( 1H, brs)

49. 4 CO2CH3 A3 (R5=C2H5, R8=H)

49. 5 CO2CH3 A3 (R5=F, R8=H)

49. 6 CO2CH3 A3 (R5=Cl, R8=H)

49. 7 CO2CH3 A3 (R5=Br, R8=H)

49. 8 CO2CH3 A3 (R5=I, R8=H)

50. 1 CO2CH3 A3 (R5=CF3, R8=CH3)

50. 2 CO2CH3 A3 (R5=CHF2, R8=CH3)

50. 3 CO2CH3 A3 (R5=CH3, R8=CH3)

50. 4 CO2CH3 A3 (R5=C2H5, R8=CH3)

50. 5 CO2CH3 A3 (R5=F, R8=CH3)

50. 6 CO2CH3 A3 (R5=Cl, R8=CH3)

50. 7 CO2CH3 A3 (R5=Br, R8=CH3)

50. 8 CO2CH3 A3 (R5=I, R8=CH3)

51. 1 CO2CH3 A3 (R5=CF3, R8=CH2CH3)

51. 2 CO2CH3 A3 (R5=CHF2, R8=CH2CH3)

51. 3 CO2CH3 A3 (R5=CH3, R 8=CH2CH3)

51. 4 CO2CH3 A3 (R5=C2H5, R 8=CH2CH3)

51. 5 CO2CH3 A3 (R5=F, R8=CH2CH3)

51. 6 CO2CH3 A3 (R5=Cl, R8=CH2CH3)

51. 7 CO2CH3 A3 (R5=Br, R 8=CH2CH3)

51. 8 CO2CH3 A3 (R5=I, R8=CH2CH3)

52. 1 CO2CH3 A3 (R5=CF3, R8=F)

52. 2 CO2CH3 A3 (R5=CHF2, R8=F)

52. 3 CO2CH3 A3 (R5=CH3, R8=F)

52. 4 CO2CH3 A3 (R5=C2H5, R8=F)

52. 5 CO2CH3 A3 (R5=F, R8=F)
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Table 1 (continued)

Compound No. R9 Ar m. p. (°C) 1H-NMR (270MHz) (CDCl3, δ
value, J:Hz)

52. 6 CO2CH3 A3 (R5=Cl, R8=F)

52. 7 CO2CH3 A3 (R5=Br, R8=F)

52. 8 CO2CH3 A3 (R5=I, R8=F)

53. 1 CO2CH3 A3 (R5=CF3, R8=Cl)

53. 2 CO2CH3 A3 (R5=HF2, R8=Cl)

53. 3 CO2CH3 A3 (R5=CH3, R8=Cl)

53. 4 CO2CH3 A3 (R5=C2H5, R8=Cl)

53. 5 CO2CH3 A3 (R5=F, R8=Cl)

53. 6 CO2CH3 A3 (R5=Cl, R8=Cl)

53. 7 CO2CH3 A3 (R5=Br, R8=Cl)

53. 8 CO2CH3 A3 (R5=I, R8=Cl)

54. 1 CO2CH3 A3 (R5=CF3, R8=Br)

54. 2 CO2CH3 A3 (R5=CHF2, R8=Br)

54. 3 CO2CH3 A3 (R5=CH3, R8=Br)

54. 4 CO2CH3 A3 (R5=C2H5, R8=Br)

54. 5 CO2CH3 A3 (R5=F, R8=Br)

54. 6 CO2CH3 A3 (R5=Cl, R8=Br)

54. 7 CO2CH3 A3 (R5=Br, R8=Br)

54. 8 CO2CH3 A3 (R5=I, R8=Br)

55. 1 CO2CH3 A3 (R5=CF3, R8=I)

55. 2 CO2CH3 A3 (R5=CHF2, R8=I)

55. 3 CO2CH3 A3 (R5=CH3, R8=I)

55. 4 CO2CH3 A3 (R5=C2H5, R8=I)

55. 5 CO2CH3 A3 (R5=F, R8=I)

55. 6 CO2CH3 A3 (R5=Cl, R8=I)

55. 7 CO2CH3 A3 (R5=Br, R8=I)

55. 8 CO2CH3 A3 (R5=I, R8=I)

56. 1 CO2H A3 (R5=CF3, R8=H)

56. 2 CO2H A3 (R5=CHF2, R8=H)

56. 3 CO2H A3 (R5=CH3, R8=H)

56. 4 CO2H A3 (R5=C2H5, R8=H)

56. 5 CO2H A3 (R5=F, R8=H)

56. 6 CO2H A3 (R5=Cl, R8=H)

56. 7 CO2H A3 (R5=Br, R8=H)

56. 8 CO2H A3 (R5=I, R8=H)

57. 1 CO2H A3 (R5=CF3, R8=CH3)

57. 2 CO2H A3 (R5=CHF2, R8=CH3)
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Table 1 (continued)

Compound No. R9 Ar m. p. (°C) 1H-NMR (270MHz) (CDCl3, δ
value, J:Hz)

57. 3 CO2H A3 (R5=CH3, R8=CH3)

57. 4 CO2H A3 (R5=C2H5, R8=CH3)

57. 5 CO2H A3 (R5=F, R8=CH3)

57. 6 CO2H A3 (R5=Cl, R8=CH3)

57. 7 CO2H A3 (R5=Br, R8=CH3)

57. 8 CO2H A3 (R5=I, R 8=CH3)

58. 1 CO2H A3 (R5=CF3, R8=CH2CH3)

58. 2 CO2H A3 (R5=CHF2, R8=CH2CH3)

58. 3 CO2H A3 (R5=CH3, R8=CH2CH3)

58. 4 CO2H A3 (R5=C2H5, R8=CH2CH3)

58. 5 CO2H A3 (R5=F, R8=CH2CH3)

58. 6 CO2H A3 (R5=Cl, R 8=CH2CH3)

58. 7 CO2H A3 (R5=Br, R8=CH2CH3)

58. 8 CO2H A3 (R5=I, R8=CH2CH3)

59. 1 CO2H A3 (R5=CF3, R8=F)

59. 2 CO2H A3 (R5=CHF2, R8=F)

59. 3 CO2H A3 (R5=CH3, R8=F)

59. 4 CO2H A3 (R5=C2H5, R8=F)

59. 5 CO2H A3 (R5=F, R8=F)

59. 6 CO2H A3 (R5=Cl, R8=F)

59. 7 CO2H A3 (R5=Br, R8=F)

59. 8 CO2H A3 (R5=I, R8=F)

60. 1 CO2H A3 (R5=CF3, R8=Cl)

60. 2 CO2H A3 (R5=CHF2, R8=Cl)

60. 3 CO2H A3 (R5=CH3, R8=Cl)

60. 4 CO2H A3 (R5=C2H5, R8=Cl)

60. 5 CO2H A3 (R5=F, R8=Cl)

60. 6 CO2H A3 (R5=Cl, R8=Cl)

60. 7 CO2H A3 (R5=Br, R8=Cl)

60. 8 CO2H A3 (R5=I, R8=Cl)

61. 1 CO2H A3 (R5=CF3, R8=Br)

61. 2 CO2H A3 (R5=CHF2, R8=Br)

61. 3 CO2H A3 (R5=CH3, R8=Br)

61. 4 CO2H A3 (R5=C2H5, R8=Br)

61. 5 CO2H A3 (R5=F, R8=Br)

61. 6 CO2H A3 (R5=Cl, R8=Br)

61. 7 CO2H A3 (R5=Br, R8=Br)
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Table 1 (continued)

Compound No. R9 Ar m. p. (°C) 1H-NMR (270MHz) (CDCl3, δ
value, J:Hz)

61. 8 CO2H A3 (R5=I, R8=Br)

62. 1 CO2H A3 (R5=CF3, R8=I)

62. 2 CO2H A3 (R5=CHF2, R8=I)

62. 3 CO2H A3 (R5=CH3, R8=I)

62. 4 CO2H A3 (R5=C2H5, R8=I)

62. 5 CO2H A3 (R5=F, R8=I)

62. 6 CO2H A3 (R5=Cl, R8=I)

62. 7 CO2H A3 (R5=Br, R8=I)

62. 8 CO2H A3 (R5=I, R8=I)

63. 1 H A3 (R5=CF3, R8=H)

63. 2 H A3 (R5=CHF2, R8=H)

63. 3 H A3 (R5=CH3, R8=H) 118. 4~ 120. 4 2. 64 (3H, s), 6. 53 (1H, d, J=2.
3), 7. 07 (1H, dd, J=5. 3, 1. 3),
7. 25(1H, dd, J=5 . 3, 3. 3), 7.
29(1H, d, J=2. 3) 7. 63(1H, dd,
J=3. 3, 1. 3), 7. 41 (1H, brs)

63. 4 H A3 (R5=C2H5, R8=H)

63. 5 H A3 (R5=F, R8=H)

63. 6 H A3 (R5=Cl, R8=H)

63. 7 H A3 (R5=Br, R8=H)

63. 8 H A3 (R5=I, R8=H)

64. 1 H A3 (R5=CF3, R8=CH3)

64. 2 H A3 (R5=CHF2, R8=CH3)

64. 3 H A3 (R5=CH3, R8=CH3)

64. 4 H A3 (R5=C2H5, R8=CH3)

64. 5 H A3 (R6=F, R8=CH3)

64. 6 H A3 (R5=Cl, R8=CH3)

64. 7 H A3 (R5=Br, R8=CH3)

64. 8 H A3 (R5=I, R8=CH3)

65. 1 H A3 (R5=CF3, R8=CH2CH3)

65. 2 H A3 (R5=CHF2, R8=CH2CH3)

65. 3 H A3 (R5=CH3, R8=CH2CH3)

65. 4 H A3 (R5=C2H5, R8=CH2CH3)

65. 5 H A3 (R5=F, R 8=CH2CH3)

65. 6 H A3 (R5=Cl, R8=CH2CH3)

65. 7 H A3 (R5=Br, R8=CH2CH3)

65. 8 H A3 (R5=I, R8=CH2CH3)

66. 1 H A3 (R5=CF3, R8=F)

66. 2 H A3 (R5=CHF2, R8=F)
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Table 1 (continued)

Compound No. R9 Ar m. p. (°C) 1H-NMR (270MHz) (CDCl3, δ
value, J:Hz)

66. 3 H A3 (R5=CH3, R8=F)

66. 4 H A3 (R5=C2H5, R8=F)

66. 5 H A3 (R5=F, R8=F)

66. 6 H A3 (R5=Cl, R8=F)

66. 7 H A3 (R5=Br, R8=F)

66. 8 H A3 (R5=I, R8=F)

67. 1 CO2H A3 (R5=CF3, R8=Cl)

67. 2 CO2H A3 (R6=CHF2, R8=Cl)

67. 3 CO2H A3 (R5=CH3, R8=Cl)

67. 4 CO2H A3 (R6=C2H5, R8=Cl)

67. 5 CO2H A3 (R5=F, R8=Cl)

67. 6 CO2H A3 (R5=Cl, R8=Cl)

67. 7 CO2H A3 (R5=Br, R8=Cl)

67. 8 CO2H A3 (R5=I, R8=Cl)

68. 1 H A3 (R5=CF3, R8=Br)

68. 2 H A3 (R5=CHF2, R8=Br)

68. 3 H A3 (R5=CH3, R8=Br)

68. 4 H A3 (R6=C2H5, R8=Br)

68. 5 H A3 (R5=F, R8=Br)

68. 6 H A3 (R5=Cl, R8=Br)

68. 7 H A3 (R5=Br, R8=Br)

68. 8 H A3 (R5=I, R8=Br)

69. 1 H A3 (R5=CF3, R8=I)

69. 2 H A3 (R5=CHF2, R8=I)

69. 3 H A3 (R5=CH3, R8=I)

69. 4 H A3 (R5=C2H5, R8=I)

69. 5 H A3 (R5=F, R8=I)

69. 6 H A3 (R5=Cl, R8=I)

69. 7 H A3 (R5=Br, R8=I)

69. 8 H A3 (R5=I, R8=I)

70. 1 CO2CH3 A4 (R5=CF3, R8=H)

70. 2 CO2CH3 A4 (R5=CHF2, R8=H)

70. 3 CO2CH3 A4 (R5=CH3, R8=H) 157. 8~ 158. 7 2. 66 (3H, s), 3. 92 (3H, s), 6.
95 (1H, d, J=4. 9), 7. 38 (1H,
d, J=4. 9), 7. 50 (1H, d, J=5. 3),
8. 23(1H, d, J=5. 3), 10. 8(1 H,
brs)

70. 4 CO2CH3 A4 (R5=C2H5, R8=H)

70. 5 CO2CH3 A4 (R5=F, R8=H)



EP 1 559 714 A1

5

10

15

20

25

30

35

40

45

50

55

47

Table 1 (continued)

Compound No. R9 Ar m. p. (°C) 1H-NMR (270MHz) (CDCl3, δ
value, J:Hz)

70. 6 CO2CH3 A4 (R5=Cl, R8=H)

70. 7 CO2CH3 A4 (R5=Br, R8=H)

70. 8 CO2CH3 A4 (R5=I, R8=H)

71. 1 CO2CH3 A4 (R5=CF3, R8 =CH3)

71. 2 CO2CH3 A4 (R5=CHF2, R8=CH3)

71. 3 CO2CH3 A4 (R5=CH3, R8 =CH3)

71. 4 CO2CH3 A4 (R5=C2H5, R8 =CH3)

71. 5 CO2CH3 A4 (R5=F, R8 =CH3)

71. 6 CO2CH3 A4 (R5=Cl, R8 =CH3)

71. 7 CO2CH3 A4 (R5=Br, R8 =CH3)

71. 8 CO2CH3 A4 (R5=I, R8 =CH3)

72. 1 CO2CH3 A4 (R5=CF3, R8 =CH2CH3)

72. 2 CO2CH3 A4 (R5=CHF2, R8 =CH2CH3)

72. 3 CO2CH3 A4 (R5=CH3, R8 =CH2CH3)

72. 4 CO2CH3 A4 (R5=C2H5, R8 =CH2CH3)

72. 5 CO2CH3 A4 (R5=F, R8 =CH2CH3)

72. 6 CO2CH3 A4 (R5=Cl, R8 =CH2CH3)

72. 7 CO2CH3 A4 (R5=Br, R8 =CH2CH3)

72. 8 CO2CH3 A4 (R5=I, R8 =CH2CH3)

73. 1 CO2CH3 A4 (R5=CF3, R8=F)

73. 2 CO2CH3 A4 (R5=CHF2, R8=F)

73. 3 CO2CH3 A4 (R5=CH3, R8=F)

73. 4 CO2CH3 A4 (R5=C2H5, R8=F)

73. 5 CO2CH3 A4 (R5=F, R8=F)

73. 6 CO2CH3 A4 (R5=Cl, R8=F)

73. 7 CO2CH3 A4 (R5=Br, R8=F)

73. 8 CO2CH3 A4 (R5=I, R8=F)

74. 1 CO2CH3 A4 (R5=CF3, R8=Cl)

74. 2 CO2CH3 A4 (R5=CHF2, R8=Cl)

74. 3 CO2CH3 A4 (R5=CH3, R8=Cl)

74. 4 CO2CH3 A4 (R5=C2H5, R8=Cl)

74. 5 CO2CH3 A4 (R5=F, R8=Cl)

74. 6 CO2CH3 A4 (R5=Cl, R8=Cl)

74. 7 CO2CH3 A4 (R5=Br, R8=Cl)

74. 8 CO2CH3 A4 (R5=I, R8=Cl)

75.1 CO2CH3 A4 (R5=CF3, R8=Br)

75. 2 CO2CH3 A4 (R5=CHF2, R8=Br)
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Table 1 (continued)

Compound No. R9 Ar m. p. (°C) 1H-NMR (270MHz) (CDCl3, δ
value, J:Hz)

75. 3 CO2CH3 A4 (R5=CH3, R8=Br)

75. 4 CO2CH3 A4 (R5=C2H5, R8=Br)

75. 5 CO2CH3 A4 (R5=F, R8=Br)

75. 6 CO2CH3 A4 (R5=Cl, R8=Br)

75. 7 CO2CH3 A4 (R5=Br, R8=Br)

75. 8 CO2CH3 A4 (R5=I, R8=Br)

76. 1 CO2CH3 A4 (R5=CF3, R8=I)

76. 2 CO2CH3 A4 (R5=CHF2, R8=I)

76. 3 CO2CH3 A4 (R5=CH3, R8=I)

76. 4 CO2CH3 A4 (R5=C2H5, R8=I)

76. 5 CO2CH3 A4 (R5=F, R8=I)

76. 6 CO2CH3 A4 (R5=Cl, R8=I)

76. 7 CO2CH3 A4 (R5=Br, R8=I)

76. 8 CO2CH3 A4 (R5=I, R8=I)

77. 1 CO2H A4 (R5=CF3, R8=H)

77. 2 CO2H A4 (R5=CHF2, R8=H)

77. 3 CO2H A4 (R5=CH3, R8=H)

77. 4 CO2H A4 (R5=C2H5, R8=H)

77. 5 CO2H A4 (R5=F, R8=H)

77.6 CO2H A4 (R5=Cl, R8=H)

77. 7 CO2H A4 (R5=Br, R8=H)

77. 8 CO2H A4 (R5=I, R8=H)

78. 1 CO2H A4 (R5=CF3, R8=CH3)

78. 2 CO2H A4 (R5=CHF2, R8=CH3)

78. 3 CO2H A4 (R5=CH3, R8=CH3)

78. 4 CO2H A4 (R5=C2H5, R8=CH3)

78. 5 CO2H A4 (R5=F, R8=CH3)

78. 6 CO2H A4 (R5=Cl, R8=CH3)

78.7 CO2H A4 (R5=Br, R8=CH3)

78. 8 CO2H A4 (R5=I, R8=CH3)

79. 1 CO2H A4 (R5=CF3, R8=CH2CH3)

79. 2 CO2H A4 (R5=CHF2, R =CH2CH3)

79. 3 CO2H A4 (R5=CH3, R8=CH2CH3)

79. 4 CO2H A4 (R5=C2H5, R8=CH2CH3)

79. 5 CO2H A4 (R5=F, R8=CH2CH3)

79. 6 CO2H A4 (R5=Cl, R8=CH2CH3)

79. 7 CO2H A4 (R5=Br, R8=CH2CH3)
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Table 1 (continued)

Compound No. R9 Ar m. p. (°C) 1H-NMR (270MHz) (CDCl3, δ
value, J:Hz)

79. 8 CO2H A4 (R5=I, R8=CH2CH3)

80. 1 CO2H A4 (R5=CF3, R8=F)

80. 2 CO2H A4 (R5=CHF2, R8=F)

80. 3 CO2H A4 (R5=CH3, R8=F)

80. 4 CO2H A4 (R5=C2H5, R8=F)

80. 5 CO2H A4 (R5=F, R8=F)

80. 6 CO2H A4 (R5=Cl, R8=F)

80. 7 CO2H A4 (R5=Br, R8=F)

80. 8 CO2H A4 (R5=I, R8=F)

81. 1 CO2H A4 (R5=CF3, R8=Cl)

81. 2 CO2H A4 (R5=CHF2, R8=Cl)

81. 3 CO2H A4 (R5=CH3, R8=Cl)

81.4 CO2H A4 (R5=C2H5, R8=Cl)

81. 5 CO2H A4 (R5=F, R8=Cl)

81. 6 CO2H A4 (R5=Cl, R8=Cl)

81. 7 CO2H A4 (R5=Br, R8=Cl)

81. 8 CO2H A4 (R5=I, R8=Cl)

82. 1 CO2H A4 (R5=CF3, R8=Br)

82. 2 CO2H A4 (R5=CHF2, R8=Br)

82. 3 CO2H A4 (R5=CH3, R8=Br)

82. 4 CO2H A4 (R5=C2H5, R8=Br)

82. 5 CO2H A4 (R5=F, R8=Br)

82. 6 CO2H A4 (R5=Cl, R8=Br)

82. 7 CO2H A4 (R5=Br, R8=Br)

82. 8 CO2H A4 (R5=I, R8=Br)

83. 1 CO2H A4 (R5=CF3, R8=I)

83. 2 CO2H A4 (R5=CHF2, R8=I)

83. 3 CO2H A4 (R5=CH3, R8=I)

83. 4 CO2H A4 (R5=C2H5, R8=I)

83. 5 CO2H A4 (R5=F, R8=I)

83. 6 CO2H A4 (R5=Cl, R8=I)

83. 7 CO2H A4 (R5=Br, R8=I)

83. 8 CO2H A4 (R5=I, R8=I)

84. 1 H A4 (R5=CF3, R8=H)

84. 2 H A4 (R5=CHF2, R8=H)



EP 1 559 714 A1

5

10

15

20

25

30

35

40

45

50

55

50

Table 1 (continued)

Compound No. R9 Ar m. p. (°C) 1H-NMR (270MHz) (CDCl3, δ
value, J:Hz)

84. 3 H A4 (R5=CH3, R8=H) 100~ 100. 8 2. 58 (3H, s), 6. 93 (1H, d, J=4.
8), 7. 07 (1H, dd, J=5. 1, 1. 3),
7. 26 (1H, dd, J=5 . 1, 3. 1), 7.
31(1H, d, J=4. 8), 7. 64(1H ,
dd, J=3. 1, 1. 3), 7. 82 (1H, brs)

84. 4 H A4 (R5=C2H5, R8=H)

84. 5 H A4 (R5=F, R8=H)

84. 6 H A4 (R5=Cl, R8=H)

84. 7 H A4 (R5=Br, R8=H)

84. 8 H A4 (R5=I, R8=H)

85. 1 H A4 (R5=CF3, R8=CH3)

85. 2 H A4 (R5=CHF2, R8=CH3)

85. 3 H A4 (R5=CH3, R8=CH3)

85. 4 H A4 (R5=C2H5, R 8=CH3)

85. 5 H A4 (R5=F, R8=CH3)

85. 6 H A4 (R5=Cl, R 8=CH3)

85. 7 H A4 (R5=Br, R8=CH3)

85. 8 H A4 (R5=I, R8=CH3)

86. 1 H A4 (R5=CF3, R 8=CH2CH3)

86. 2 H A4 (R5=CHF2, R 8=CH2CH3)

86. 3 H A4 (R5=CH3, R8=CH2CH3)

86. 4 H A4 (R5=C2H5, R 8=CH2CH3)

86. 5 H A4 (R5=F, R8=CH2CH3)

86. 6 H A4 (R5=Cl, R8=CH2CH3)

86. 7 H A4 (R5=Br, R8=CH2CH3)

86. 8 H A4 (R5=I, R8=CH2CH3)

87. 1 H A4 (R5=CF3, R8=F)

87. 2 H A4 (R5=CHF2, R8=F)

87. 3 H A4 (R5=CH3, R8=F)

87. 4 H A4 (R5=C2H5, R8=F)

87. 5 H A4 (R5=F, R8=F)

87. 6 H A4 (R5=Cl, R8=F)

87. 7 H A4 (R5=Br, R8=F)

87. 8 H A4 (R5=I, R8=F)

88. 1 CO2H A4 (R5=CF3, R8=Cl)

88. 2 CO2H A4 (R5=CHF2, R8=Cl)

88. 3 CO2H A4 (R5=CH3, R8=Cl)

88. 4 CO2H A4 (R5=C2H5, R8=Cl)

88. 5 CO2H A4 (R5=F, R8=Cl)
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Table 1 (continued)

Compound No. R9 Ar m. p. (°C) 1H-NMR (270MHz) (CDCl3, δ
value, J:Hz)

88. 6 CO2H A4 (R5=Cl, R8=Cl)

88. 7 CO2H A4 (R5=Br, R8=Cl)

88. 8 CO2H A4 (R5=I, R8=Cl)

89. 1 H A4 (R5=CF3, R8=Br)

89. 2 H A4 (R5=CHF2, R8=Br)

89. 3 H A4 (R5=CH3, R8=Br)

89. 4 H A4 (R5=C2H5, R8=Br)

89. 5 H A4 (R5=F, R8=Br)

89.6 H A4 (R5=Cl, R8=Br)

89. 7 H A4 (R5=Br, R8=Br)

89. 8 H A4 (R5=I, R8=Br)

90. 1 H A4 (R5=CF3, R8=I)

90. 2 H A4 (R5=CHF2, R8=I)

90. 3 H A4 (R5=CH3, R8=I)

90. 4 H A4 (R5=C2H5, R8=I)

90. 5 H A4 (R5=F, R8=I)

90. 6 H A4 (R5=Cl, R8=I)

90. 7 H A4 (R5=Br, R8=I)

90. 8 H A4 (R5=I, R8=I)

91. 1 CO2CH3 A5 (R5=CF3)

91. 2 CO2CH3 A5 (R5=CHF2)

91. 3 CO2CH3 A5 (R5=CH3) 122. 4~ 123. 1 2. 57 (3H, s), 3. 88 (3H, s), 7.
29~7. 42 (3H, m), 7. 53~7. 55
(1H, m), 7. 60~ 7. 63 (1H, m),
8. 30 (1H, d, J=5. 3) 10. 60 (1H,
brs)

91. 4 CO2CH3 A5 (R5=C2H5)

91. 5 CO2CH3 A5 (R5=F)

91. 6 CO2CH3 A5 (R5=Cl)

91. 7 CO2CH3 A5 (R5=Br)

91. 8 CO2CH3 A5 (R5=I)

92. 1 CO2H A5 (R5=CF3)

92. 2 CO2H A5 (R5=CHF2)

92. 3 CO2H A5 (R5=CH3) 200. 9~ 201. 4 2. 46 (3H, s), 7. 33-7. 38 (2H,
m), 7. 44-7. 50 (1H, m), 7.
60-7. 64 (1H, m), 7. 93 (1H, d,
J=5. 6), 8. 11 (1H, d, J=5. 6),
10 7 (1H, s)

92. 4 CO2H A5 (R5=C2H5)

92. 5 CO2H A5 (R5=F)
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Table 1 (continued)

Compound No. R9 Ar m. p. (°C) 1H-NMR (270MHz) (CDCl3, δ
value, J:Hz)

92. 6 CO2H A5 (R5=Cl)

92. 7 CO2H A5 (R5=Br)

92. 8 CO2H A5 (R5=I)

93. 1 H A5 (R5=CF3)

93. 2 H A5 (R5=CHF2)

93. 3 H A5 (R5=CH3) 162. 2~ 163. 8 2. 49(3H, s), 7. 05(1H, dd, J=5.
3, 1. 3) , 7. 24-7. 36(5H, m), 7.
70(1H, dd, J= 2. 9, 1. 3), 7. 84
(1H, brs)

93. 4 H A5 (R5=C2H5)

93. 5 H A5 (R5=F)

93. 6 H A5 (R5=Cl)

93. 7 H A5 (R5=Br)

93. 8 H A5 (R5=I)

94. 1 CO2CH3 A6 (R5=CF3)

94. 2 CO2CH3 A6 (R5=CHF2)

93. 3 CO2CH3 A6 (R5=CH3)

93. 4 CO2CH3 A6 (R5=C2H5) .

94. 5 CO2CH3 A6 (R5=F)

94. 6 CO2CH3 A6 (R5=Cl) 152. 5~ 153. 4 3. 90 (3H, s), 7. 40 (1H, dd,
J=7. 6, 4. 9) , 7. 56(1H, d, J=5.
3), 8. 09(1H, dd, J=7 6, 2. 0),
8. 27 (1H, d, J=5. 3), 8. 54(1H ,
dd, J=4. 9, 2. 0), 10. 92 (1H,
brs)

93. 7 CO2CH3 A6 (R5=Br)

94. 8 CO2CH3 A6 (R5=I)

95. 1 CO2H A6 (R5=CF3)

95. 2 CO2H A6 (R6=CHF2)

95. 3 CO2H A6 (R5=CH3)

95. 4 CO2H A6 (R5=C2H5)

95. 5 CO2H A6 (R5=F)

95. 6 CO2H A6 (R5=Cl) more than
200°C

7. 61 (1H, dd, J=7. 6, 4. 9), 7.
92 (1H, d, J=5. 3), 8. 06(1H, d,
J=5. 3), 8. 21(1H, dd, J=7. 6,
2. 0), 8. 59 (1H, dd, J=4. 9, 2
0), 10. 84 (1H, s)

95. 7 CO2H A6 (R5=Br)

95. 8 CO2H A6 (R5=I)

96. 1 H A6 (R5=CF3)

96. 2 H A6 (R5=CHF2)
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Table 1 (continued)

Compound No. R9 Ar m. p. (°C) 1H-NMR (270MHz) (CDCl3, δ
value, J:Hz)

96. 3 H A6 (R5=CH3)

96. 4 H A6 (R5=C2H5)

96. 5 H A6 (R5=F)

96. 6 H A6 (R5=Cl) semi-solid 7. 11 (1H, dd, J=5. 3, 1. 3), 7.
30 (1H, dd , J=5. 3, 3. 3), 7. 41
(1H, dd, J=7. 9, 4. 7 ), 7. 76
(1H, dd, J=3. 3, 1. 3), 8. 20-8.
23(1H, m), 8. 50(1H, dd, J=4.
7, 2. 0), 8. 58 (1H, brs)

96. 7 H A6 (R5=Br)

96. 8 H A6 (R5=I)

97. 1 CO2CH3 A7

97.2 CO2H A7

97. 3 H A7

98. 1 CO2CH3 A8 (R5=CF3)

98. 2 CO2CH3 A8 (R5=CHF2)

98. 3 CO2CH3 A8 (R5=CH3)

98. 4 CO2CH3 A8 (R5=C2H5)

98. 5 CO2CH3 A8 (R5=F)

98. 6 CO2CH3 A8 (R5=Cl)

98. 7 CO2CH3 A8 (R5=Br)

98. 8 CO2CH3 A8 (R5=I)

99. 1 CO2H A8 (R5=CF3)

99. 2 CO2H A8 (R5=CHF2)

99. 3 CO2H A8 (R5=CH3)

99. 4 CO2H A8 (R5=C2H5)

99. 5 CO2H A8 (R5=F)

99. 6 CO2H A8 (R5=Cl)

99. 7 CO2H A8 (R5=Br)

99. 8 CO2H A8 (R5=I)

100. 1 H A8 (R5=CF3)

100. 2 H A8 (R5=CHF2)

100. 3 H A8 (R5=CH3)

100. 4 H A8 (R5=C2H5)

100. 5 H A8 (R5=F)

100. 6 H A8 (R5=Cl)

100. 7 H A8 (R5=Br)

100. 8 H A8 (R5=I)

101. 1 CO2CH3 A9 (R5=CF3)



EP 1 559 714 A1

5

10

15

20

25

30

35

40

45

50

55

54

Table 1 (continued)

Compound No. R9 Ar m. p. (°C) 1H-NMR (270MHz) (CDCl3, δ
value, J:Hz)

101. 2 CO2CH3 A9 (R5=CHF2)

101. 3 CO2CH3 A9 (R5=CH3)

101. 4 CO2CH3 A9 (R5=C2H5)

102. 1 CO2H A9 (R5=CF3)

102. 2 CO2H A9 (R5=CHF2)

102. 3 CO2H A9 (R5=CH3)

102. 4 CO2H A9 (R5=C2H5)

103. 1 H A9 (R5=CF3)

103. 2 H A9 (R5=CHF2)

103. 3 H A9 (R5=CH3) 151. 1~ 152. 6 1. 89~1. 97(2H, m), 2. 19(3H,
s), 2. 32 ~2. 37(2H, m), 4.
02~4. 05(2H, m), 6. 99(1H, dd,
J=5. 3, 1. 3), 7. 23(1H, dd ,
J=5. 3, 3. 3), 7. 40 (1H, brs), 7.
58 (1H , dd. I=3 3. 1. 3)

103. 4 H A9 (R5=C2H5)

104. 1 CO2CH3 A10 (R5=CF3)

104. 2 CO2CH3 A10 (R5=CHF2 )

104. 3 CO2CH3 A10 (R5=CH3)

104. 4 CO2CH3 A10 (R5=C2H5 )

105. 1 CO2H A10 (R5=CF3)

105.2 CO2H A10 (R5=CHF2 )

105. 3 CO2H A10 (R5=CH3)

105. 4 CO2H A10 (R5=C2H5 )

106. 1 H A10 (R5=CF3)

106. 2 H A10 (R5=CHF2 )

106. 3 H A10 (R5=CH3)

106. 4 H A10 (R5=C2H5 )

107. 1 CO2CH3 A11 (R5=CF3)

107. 2 CO2CH3 A11 (R5=CHF2 )

107. 3 CO2CH3 A11 (R5=CH3)

107. 4 CO2CH3 A11 (R5=C2H5 )

108. 1 CO2H A11 (R5=CF3)

108. 2 CO2H A11 (R5=CHF2 )

108. 3 CO2H A11 (R5=CH3)

108. 4 CO2H A11 (R5=C2H5 )

109. 1 H A11 (R5=CF3)

109.2 H A11 (R5=CHF2 )

109. 3 H A11 (R5=CH3)
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Table 1 (continued)

Compound No. R9 Ar m. p. (°C) 1H-NMR (270MHz) (CDCl3, δ
value, J:Hz)

109. 4 H A11 (R5=C2H5 )

110. 1 CO2CH3 A12 (R5=CF3)

110. 2 CO2CH3 A12 (R5=CHF2 )

110. 3 CO2CH3 A12 (R5=CH3)

110. 4 CO2CH3 A12 (R5=C2H5 )

110. 5 CO2CH3 A12 (R5=F)

110. 6 CO2CH3 A12 (R5=Cl)

110. 7 CO2CH3 A12 (R5=Br)

110. 8 CO2CH3 A12 (R5=I)

111. 1 CO2H A12 (R5=CF3)

111. 2 CO2H A12 (R5=CHF2 )

111. 3 CO2H A12 (R5=CH3)

111. 4 CO2H A12 (R5=C2H5 )

111. 5 CO2H A12 (R5=F)

111. 6 CO2H A12 (R5=Cl)

111. 7 CO2H A12 (R5=Br)

111. 8 CO2H A12 (R5=I)

112. 1 H A12 (R5=CF3)

112. 2 H A12 (R5=CHF2 )

112. 3 H A12 (R5=CH3)

112. 4 H A12 (R5=C2H5 )

112. 5 H A12 (R5=F)

112. 6 H A12 (R5=Cl)

112. 7 H A12 (R5=Br)

112. 8 H A12 (R5=I)

113. 1 CO2C2H5 A1 (R5=CF3, R7=H) 144. 8 ~ 146. 2 1. 40 (3H, t, J=7. 3), 4. 02 (3H,
s), 4. 36 (2H, q, J=7. 3), 7. 50
(1H, d, J=5. 6), 7. 95 (1H, s),
8. 18 (1H, d, J=5. 6), 10. 7 (1
H, brs)

113. 2 CO2
iPr A1 (R5=CF3, R7=H) 159. 6 ~ 161. 5 1. 37 (6H, d, J=6. 2), 4. 03 (3H,

s), 5. 22 (1H, sept, J=6. 2), 7.
49(1H, d, J=5. 0) , 7. 96 (1H,
s), 8. 18 (1H, d, J=5. 0), 10. 8
(1H, brs)

113. 3 CO2C2H5 A2 (R5=CH3, R6=CH3)

113. 4 CO2
nPr A3 (R5=CH3, R8=H)

113. 5 CO2
nBu A4 (R5=CH3, R8=H)

113. 6 CO2
sBu A5 (R5=CF3

113. 7 CO2
tBu A6 (R5=Cl)



EP 1 559 714 A1

5

10

15

20

25

30

35

40

45

50

55

56

[0093] Examples of a compound of the general formula (1b) which is an intermediate of the present invention are
summarized in the following Table 2.

Table 1 (continued)

Compound No. R9 Ar m. p. (°C) 1H-NMR (270MHz) (CDCl3, δ
value, J:Hz)

113. 8 CO2
nPen A7

113. 9 CO2
nHex A8 (R5=CH3)

113. 1 CO2
cHex A9 (R5=CH3)

113. 11 CO2
nPr A10 (R5=CH3)

113. 12 CO2
cPr A11 (R5=CH3)

113. 13 CO2C2H5 A12 (R5=Cl)

Pr:propyl, Bu:butyl, Pent:pentyl, Hex:hexyl, i:iso, n:normal, s:secondary, t:tertially, c:cyclo

Table 2

Compound No. R R1~R4 Physical property 1H-NMR (270MHz) (CDCl3,
δ value, J:Hz)

114.1 H R1=R2=R3=H, R4=i-C3H7

114. 2 CH3 R1=R2=R3=H, R4=i-C3H7 colorless crystal 0. 88 (6H, d, J=6. 9), 1. 26
(3H, d, J=6. 9 ), 1. 39-1. 59
(3H, m), 2. 16 (3H, s), 3.
00-3. 08 (1H, m), 7. 07 (1H,
d, J=5. 3), 7. 23 (1H, d,
J=5.3)

114. 3 Ph R1=R2=R3=H, R4=i-C3H7 m. p. 105. 2 ~105. 8°C 0. 88 (3H, d, J=6. 3), 0. 89
(3H, d, J=6. 3 ) 1. 30 (3H, d,
J=6. 3), 1. 39-1. 63 (3H, m),
3. 11 (1H, sext, J=6. 3), 7. 14
(1H, d, J=5. 3), 7. 4 2-7. 59
(5H, m), 7. 86 (2H, d, J=6. 9)

114. 4 OC2H5 R1=R2=R3=H, R4=i-C3H7
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[0094] Examples of compounds of the general formulae (4a)' to (4d)' which are intermediates of the present invention
are summarized in the following Table 3.

Table 2 (continued)

Compound No. R R1~R4 Physical property 1H-NMR (270MHz) (CDCl3,
δ value, J:Hz)

114. 5 i-OC3H7 R1=R2=R3=H, R4=i-C3H7 m. p. 57. 8 ~59. 9°C 0. 87 (3H, d, J=6. 3), 0. 88
(3H, d, J=6. 3 ), 1. 23-1. 30
(9H, m), 1. 38-1. 58 (3H, m),
3. 04 (1H, sext, J=6. 3), 4. 99
(1H, sept, J=6. 3), 6. 13(1H,
brs), 7. 05 (1H, d, J=5. 3)

114. 6 OBz R1=R2=R3=H R4=i-C3H7 colorless crystal 0. 85(6H, d, J=6. 9), 1. 22
(3H, d, J=6. 9 ), 1. 38-1. 55
(3H, m), 3. 02(1H, sext, J=6.
9), 5. 19(2H, s), 6. 25(1H,
brs), 7. 07(1H, d, J=5. 3), 7.
24-7. 38(6H, m)
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Table 3

Compound No. R R1~R4 Physical property 1H-NMR (270MHz)
(CDCl3, δ value, J:Hz)

115. 1 H R1a=R2a=R3a =H,
R4a=i-C3H7

b. p. 123~ 130°C /4mmHg 0. 89 (6H, m), 1. 94-2. 01
(3H, m), 2. 35 (1H, m), 5.
52(1H, m), 7. 32(1H, m), 7.
60(1H, m), 8. 30 (1H, m),
5. 26-5. 43 (1/20 3 2H,
exo-methylene protons)

115. 2 CH3 R1a=R2a=R3a =H,
R4a=i-C3H7

b. p. 123~ 137°C /2mmHg 0. 93-1. 06 (6H, m), 1.
96-1. 99 (3H, m), 2. 12
(3H, s), 2. 25-2. 70 (1H,
m), 5. 47-5. 55 (1H, m), 7.
11-7. 19 (1H, d, J=5. 3), 7.
33 (1H, brs), 7. 65-7. 74
(1H, m), 5. 19-5. 28 (1/10
3 2H, exo-methylene
protons)

115. 3 Ph R1a=R2a=R3a =H,
R4a=i-C3H7

colorless crystal 0. 86-1. 07 (6H, m), 2.
00-2. 05 (3H, m), 2. 24-2.
82(1H, m), 5. 55-5. 63(1H,
m), 7. 18-7. 27 (1H, m), 7.
45-7. 54 (3H, m), 7. 80-7.
95(3H, m), 8. 27 (1H, brs),
5. 27-5. 36 (1/5 3 2H, exo-
methylene protpns)

115. 4 OC2C5 R1a=R2a=R3a =H,
R4a=i-C3H7 R4a=i-C3H7

oil 0. 92-1. 05 (6H, m), 1. 27
(3H, m), 1. 93-1. 99 (3H,
m), 2. 24-2. 67 (1H, m), 4.
21 (2H, q, J=7. 2), 5. 47-5.
50(1H, m), 7. 09(1H, d,
J=5. 3), 7. 18 (1H, d, J=5.
3), 5. 19-5. 27 (1/10 3 2H,
exo-methylene protons)

115.5 i-OC3H7 R1a=R2a=R3a =H,
R4a=i-C3H7

colorless crystal 0. 91-1. 05(6H, m), 1.
23-1. 30(6H, m), 1. 94-1.
98(3H, m), 2. 12-2. 74(1H,
m), 4. 94-5. 04 (1H, m), 5.
44-5. 53 (1H, m), 6. 38-6.
57(1H, m), 7. 08-7. 17 (1H,
m), 7. 49-7. 57(1H, m), 5.
18-5. 26(1/6 3 2H, exo-
methylene protons)

115. 6 OBz R1a=R2a=R3a =H,
R4a=I-C3H7

oil 0. 89-1. 02 (6H, m), 1.
92-1. 97 (3H, m), 2. 18-2.
70(1H, m), 5. 18-5. 19(2H,
m), 5. 44-5. 52 (1H, m), 6.
51-6. 70(1H, m), 7. 09-7.
18(1H, m), 7. 33-7. 41 (5H,
m), 7. 50-7. 60(1H, m), 5.
21-5. 25 (1/4 3 2H, exo-
methylene protons)
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[0095] According to the present invention, a 2-alkyl-3-aminothiophene derivative having a secondary alkyl group
represented by the formula (1) can be produced simply and at high yield by reacting a compound of the formula (2)
with a compound of the formula (3) in the presence of an acid and reducing the resultant reaction mixture.

1. A process for preparing a 2-alkyl-3-aminothiophene derivative represented by the formula (1):

wherein, R represents a hydrogen atom, alkyl group or alkoxy group which may be substituted, aromatic or non-
aromatic hydrocarbon ring which may be substituted, aromatic or non-aromatic heterocyclic ring which may be
substituted, each of R1, R2, R3 and R4 independently represents a hydrogen atom or straight or branched alkyl
group having 1 to 12 carbon atoms, and R1 and R2, R3 and R4, R1 and R3, R1 and R4, R2 and R3 or R2 and R4

may together form a cycloalkyl group,
comprising reacting a compound represented by the formula (2):

wherein, R is as defined above,
with a compound represented by the formula (3):

wherein, each of R1a, R2a, R3a and R4a independently represents a hydrogen atom, straight or branched alkyl
group having 1 to 12 carbon atoms or straight or branched alkenyl group having 1 to 12 carbon atoms, and R1a

and R2a, R3a and R4a, R1a and R3a, R1a and R4a, R2a and R3a or R2a and R4a may together form a cycloalkyl group
or cycloalkenyl group,
in the presence of an acid, and reducing the resulted reaction mixture.
2. The process according to claim 1 wherein R represents a hydrogen atom, alkyl group or alkoxy group which
may be substituted or phenyl group which may be substituted.
3. The process according to claim 2 wherein each of R1, R2 and R3 represents a hydrogen atom, R4 represent an
isopropyl group, each of R1a, R2a and R3a represents a hydrogen atom and R4a represent an isopropyl group.
4. The process according to claim 1 wherein R represents a group represented by any of the following (A1) to (A12):
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wherein, R5 represents a trifluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen atom,
R6 represent a hydrogen atom, methyl group, trifluoromethyl group, halogen atom, methoxy group or amino group,
R7 represents a hydrogen atom, halogen atom, methyl group or methoxy group, R8 represents a hydrogen atom,
methyl group, ethyl group or halogen atom, and n represents an integer from 0 to 2, and herein, in the case of
(A9), (A10) or (A11), R5 is not a halogen atom.
5. The process according to claim 4 wherein R represents (A1), (A2), (A3), (A4) or (A9).
6. The process according to claim 5 wherein R represents (A1), (A2), (A3) or (A4).
7. The process according to claim 6 wherein R represents (A1).
8. The process according to claim 7 wherein R5 represents a trifluoromethyl group and R7 represents a hydrogen
atom.
9. The process according to claim 8 wherein each of R1, R2 and R3 represents a hydrogen atom, R4 represent an
isopropyl group, each of R1a, R2a and R3a represents a hydrogen atom and R4a represent an isopropyl group.
10. A process for preparing a mixture of 2-alkenyl-3-aminothiophene derivatives containing compounds represent-
ed by the formulae (4a), (4b), (4c) and (4d) respectively:
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wherein, R represents a hydrogen atom, alkyl group or alkoxy group which may be substituted, aromatic or non-
aromatic hydrocarbon ring which may be substituted, aromatic or non-aromatic heterocyclic ring which may be
substituted, each of R1a, R2a, R3a and R4a independently represents a hydrogen atom, straight or branched alkyl
group having 1 to 12 carbon atoms or straight or branched alkenyl group having 1 to 12 carbon atoms, and R1a

and R2a, R3a and R4a, R1a and R3a, R1a and R4a, R2a and R3a or R2a and R4a may together form a cycloalkyl group
or cycloalkenyl group,
comprising reacting a compound represented by the formula (2) :

wherein, R is as defined above,
with a compound represented by the formula (3):
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wherein, R1a to R4a are as define above,
in the presence of an acid.
11. The process according to claim 10 wherein R represents a hydrogen atom, alkyl group or alkoxy group which
may be substituted or phenyl group which may be substituted.
12. The process according to claim 11 wherein each of R1a, R2a and R3a represents a hydrogen atom and R4a

represent an isopropyl group.
13. The process according to claim 10 wherein R represents a group represented by any of the following (A1) to
(A12):

wherein, R5 represents a trifluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen atom,
R6 represent a hydrogen atom, methyl group, trifluoromethyl group, halogen atom, methoxy group or amino group,
R7 represents a hydrogen atom, halogen atom, methyl group or methoxy group, R8 represents a hydrogen atom,
methyl group, ethyl group or halogen atom, and n represents an integer from 0 to 2, and herein, in the case of
(A9), (A10) or (A11), R5 is not a halogen atom.
14. The process according to claim 13 wherein R represents (A1), (A2), (A3), (A4) or (A9).
15. The process according to claim 14 wherein R represents (A1), (A2), (A3) or (A4).
16. The process according to claim 15 wherein R represents (A1).
17. The process according to claim 16 wherein R5 represents a trifluoromethyl group and R7 represents a hydrogen
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atom.
18. The processs according to claim 17 wherein each of R1a, R2a and R3a represents a hydrogen atom and R4a

represent an isopropyl group.
19. A process for preparing 2-alkyl-3-aminothiophene represented by the formula (1a):

wherein, Ra represents a group represented by any of the following (A1) to (A12):
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wherein, R5 represents a trifluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen atom,
R6 represent a hydrogen atom, methyl group, trifluoromethyl group, halogen atom, methoxy group or amino group,
R7 represents a hydrogen atom, halogen atom, methyl group or methoxy group, R8 represents a hydrogen atom,
methyl group, ethyl group or halogen atom, and n represents an integer from 0 to 2, and herein, in the case of
(A9), (A10) or (A11), R5 is not a halogen atom, each of R1, R2, R3 and R4 independently represents a hydrogen
atom or straight or branched alkyl group having 1 to 12 carbon atoms, and R1 and R2, R3 and R4, R1 and R3, R1

and R4, R2 and R3 or R2 and R4 may together form a cycloalkyl group, comprising reacting a compound represented
by the formula (2) :

wherein, R represents a hydrogen atom, alkyl group or alkoxy group which may be substituted, aromatic or non-
aromatic hydrocarbon ring which may be substituted or aromatic or non-aromatic heterocyclic ring which may be
substituted, with a compound represented by the formula (3):

wherein, each of R1a, R2a, R3a and R4a independently represents a hydrogen atom, straight or branched alkyl
group having 1 to 12 carbon atoms or straight or branched alkenyl group having 1 to 12 carbon atoms, and R1a

and R2a, R3a and R4a, R1a and R3a, R1a and R4a, R2a and R3a or R2a and R4a may together form a cycloalkyl group
or cycloalkenyl group,
in the presence of an acid, reducing the resulted reaction mixture to obtain a compound represented by the formula
(1):
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wherein, R, R1, R2, R3 and R4 are as defined above, further hydrolyzing the resultant compound under acidic or
alkaline condition to obtain a compound represented by the formula (5):

wherein, R1, R2, R3 and R4 are as defined above, and reacting this compound with a compound represented by
the formula (8a):

wherein, Ra is as defined above.
20. The process according to claim 19 wherein R represents a hydrogen atom, alkyl group or alkoxy group which
may be substituted or phenyl group which may be substituted, Ra represents (A1), (A2), (A3), (A4) or (A9).
21. The process according to claim 20 wherein Ra represents (A1), R5 represents a trifluoromethyl group, R7

represents a hydrogen atom, each of R1, R2 and R3 represents a hydrogen atom, R4 represent an isopropyl group,
each of R1a, R2a and R3a represents a hydrogen atom and R4a represent an isopropyl group.
22. A 3-aminothiophene derivative represented by the formula (6a):
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wherein, R9 represents a hydrogen atom, carboxyl group or alkoxycarbonyl group having 1 to 6 carbon atoms and
Ra represents a group represented by any of the following (A1) to (A12):

wherein, R5 represents a trifluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen atom,
R6 represent a hydrogen atom, methyl group, trifluoromethyl group, halogen atom, methoxy group or amino group,
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R7 represents a hydrogen atom, halogen atom, methyl group or methoxy group, R8 represents a hydrogen atom,
methyl group, ethyl group or halogen atom, and n represents an integer from 0 to 2, and herein, in the case of
(A9), (A10) or (A11), R5 is not a halogen atom.
23. The 3-aminothiophene derivative according to claim 22 wherein Ra represents (A1), (A2), (A3), (A4) or (A9).
24. The 3-aminothiophene derivative according to claim 23 wherein Ra represents (A1), (A2), (A3) or (A4).
25. The 3-aminothiophene derivative according to claim 24 wherein Ra represents (A1).
26. The 3-aminothiophene derivative according to claim 25 wherein R5 represents a trifluoromethyl group and R7

represents a hydrogen atom.
27. A mixture of 2-alkenyl-3-aminothiophene derivatives containing compounds represented by the formulae (4a)
', (4b)', (4c)' and (4d)' respectively:

wherein, Rb represents a hydrogen atom, alkyl group or alkoxy group which may be substituted, aromatic or non-
aromatic hydrocarbon ring which may be substituted or aromatic or non-aromatic heterocyclic ring which may be
substituted, and each of R1a, R2a, R3a and R4a independently represents a hydrogen atom, straight or branched
alkyl group having 1 to 12 carbon atoms or straight or branched alkenyl group having 1 to 12 carbon atoms, and
R1a and R2a, R3a and R4a, R1a and R3a, R1a and R4a, R2a and. R3a or R2a and R4a may together form a cycloalkyl
group or cycloalkenyl group, excepting the case in which Rb represents a group represented by any of the following
(A1) to (A12):
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wherein, R5 represents a trifluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen atom,
R6 represent a hydrogen atom, methyl group, trifluoromethyl group, halogen atom, methoxy group or amino group,
R7 represents a hydrogen atom, halogen atom, methyl group or methoxy group, R8 represents a hydrogen atom,
methyl group, ethyl group or halogen atom, and n represents an integer from 0 to 2, and herein, in the case of
(A9), (A10) or (A11), R5 is not a halogen atom, and the case in which Rb represents a tert-butoxy group and R1a,
R2a, R3a and R4a all represent a hydrogen atom being excluded.
28. The mixture according to claim 27 wherein Rb represents a hydrogen atom, alkyl group or alkoxy group which
may be substituted or phenyl group which may be substituted.
29. The mixture according to claim 28 wherein each of R1a, R2a and R3a represents a hydrogen atom and R4a

represent an isopropyl group.
30. A 2-alkyl-3-aminothiophene derivative represented by the formula (1b):
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wherein, Rb represents a hydrogen atom, alkyl group or alkoxy group which may be substituted, aromatic or
non-aromatic hydrocarbon ring which may be substituted or aromatic or non-aromatic heterocyclic ring which may
be substituted, and each of R1, R2, R3 and R4 independently represents a hydrogen atom or straight or branched
alkyl group having 1 to 12 carbon atoms, and R1 and R2, R3 and R4, R1 and R3, R1 and R4, R2 and R3 or R2 and
R4 may together form a cycloalkyl group, excepting the case in which Rb represents a group represented by any
of the following (A1) to (A12):
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wherein, R5 represents a trifluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen atom,
R6 represent a hydrogen atom, methyl group, trifluoromethyl group, halogen atom, methoxy group or amino group,
R7 represents a hydrogen atom, halogen atom, methyl group or methoxy group, R8 represents a hydrogen atom,
methyl group, ethyl group or halogen atom, and n represents an integer from 0 to 2, and herein, in the case of
(A9), (A10) or (A11), R5 is not a halogen atom.
31. The 2-alkenyl-3-aminothiophene derivative according to claim 30 wherein Rb represents a hydrogen atom,
alkyl group or alkoxy group which may be substituted or phenyl group which may be substituted.
32. The mixture according to claim 31 wherein each of R1, R2 and R3 represents a hydrogen atom and R4 represent
an isopropyl group.

Claims

1. A 3-aminothiophene derivative represented by the formula (6a):

wherein, R9 represents a hydrogen atom, carboxyl group or alkoxycarbonyl group having 1 to 6 carbon atoms and
Ra represents a group represented by any of the following (A1) to (A12):
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wherein, R5 represents a trifluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen atom,
R6 represent a hydrogen atom, methyl group, trifluoromethyl group, halogen atom, methoxy group or amino group,
R7 represents a hydrogen atom, halogen atom, methyl group or methoxy group, R8 represents a hydrogen atom,
methyl group, ethyl group or halogen atom, and n represents an integer from 0 to 2, and herein, in the case of
(A9), (A10) or (A11), R5 is not a halogen atom.

2. The 3-aminothiophene derivative according to claim 1 wherein Ra represents (A1), (A2), (A3), (A4) or (A9).

3. The 3-aminothiophene derivative according to claim 2 wherein Ra represents (A1), (A2), (A3) or (A4).

4. The 3-aminothiophene derivative according to claim 3 wherein Ra represents (A1).

5. The 3-aminothiophene derivative according to claim 4 wherein R5 represents a trifluoromethyl group and R7 rep-
resents a hydrogen atom.
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