PROPHYLACTIC OR AMELIORATING AGENT FOR PIGMENTATION
TECENICAL FIELD

[0001] The present invention relates to an external
preparation for skin which is preferably usable for
cosmetic preparations (including quasi-drugs)}. In
particular, the present invention relates to an external
preparation for skin which is characterized to contain a
prophylactic or ameliorating agent for pigmentation
comprising a compound represented by the following general
formula (1), an isomer thereof, and/or a pharmacologically
acceptable salt thereof.

[0002]

O
(CHu)N-S-OR,

R,00C “NH
(J%L‘{C3P42)rn~"F23

{1}
[wherein R; represents a3 hydrogen atom or a linear chain or
branched alkyl group having 1 to 8 carbon atom(s}, R:
represents a hydrogen atom, a substituted or unsubstituted
aliphatiﬁ hydrocarbon group having 1 to 8 carbon atom(s), a
substituted or unsubstituted aromatic group, a substituted
or unsubstituted polycyclic fused aromatic group, or a

substituted or unsubstituted heterocyclic group having a 5



to 12 carbon atoms, Rz represents a suﬁstituted or
unsubstituted aromatic group, a substituted or
unsubstituted polycyclic fused aromatic group, or a
substituted or unsubstituted heterocyclic group having a 5
toc 15 carbon atoms, n represents an integer of 1 or 2, and

m represents an integer of 0 to 3.]
BACKGROUND ART

[0003] For example, the pigmentatién, the freckle, the
melasma, and the senile lentige, which are caused on the
skin after the suntan, reside in such a state that the
melanin production is extremely facilitated on account of
the activation of the pigment cell (melanccyte) in the
skin. The component, which is well-known to have the
function for preventing or amelliorating the onset and
worsening of the skin pigment trouble as described above,
is the compound (s¥%in whitening agent) having the skin
whitening function including, for example, ascorbic acid
derivatives, hydrogen peroxide, colloidal sulfur,
glutathione, hydrogquinone, and catechel (see, for example,
Non-Patent Document 1 and Non-Patent Document 2). External
preparations for skin, which are blended with the
components as described above as the active ingredients,
are widely used. At present, a variety of mechanisms of
action have been reported as the mechanism of action

possessed by the compound known as the skin whitening



agent, including, for example, the tyrosinase enzyme
inhibiting action, the tyrosinase-related protein
degradation, and the melanin transfer inhibition caused by
the suppression of dendrite elongation in melanocyte.
Target molecules are present with respect to the respective
mechanisms of action. In order to express the high skin
whitening effect, an organic low molecular weight compound,
which appropriately interacts with the target molecule, is
useful. Further, the organic low molecular weight
compound, which appropriately interacts with each of the
target molecules, has the structural characteristic which
differs depending on each of the target molecules.
Therefore, studies are vigorously performed as well in
relation to the optimization of the chemical structure in
order to maximally make the use of the pharmacological
action exhibited by the organic low mclecular weight
compound. At present, studies on the skin whitening agent
are not limited to the compound which has the high efficacy
and the high selectivity with respect to the existing
target molecule, and studies are widened, for example, to
the compound which simuitanecusly acts on a plurality of
skin whitening target molecules and the compound which has
a novel mechanism of action. The high skin whitening
action is expected for the skin whitening agent as
described above. Actually, the screening has been carried
out in relation to compounds having excellent skin

whitening functions while seeking for useful compounds



which have wvarious chemical structures or pharmacological
characteristics. Any skin whitening agent, which has a
novel scaffold, is still demanded even now.

[0004] Proteins, which constitute the living body, are
composed of 20 types of «-amino acids having different side
chains which are called "essential amino acids" in almost
all cases. Variocus biological activities have been
reported for oa-amino acids described above in addition to
the function to constitute the biological components.
Further, methionine and cysteine, which are included in -
amino acids described above and each of which has the
sulfur atem in the chemical structure, are expected to have
any bioclogical activity resulting from the characteristic
of the sulfur atom differently from the other a-amino
acids, and they are applied to various fields including,
for example, pharmaceuticals, cosmetics, and foods. 1In
particular, in the field of the cosmetics, the use has been
reported, for example, as a reducing component for hair
(see, for example, Patent Document 1) and a moistening
component (see, for example, Patent Document 2) in relation
to external preparations for skin blended with methionine
and cysteine, WN-Acetyl-L-cysteine, which is a cysteine
derivative, is metabolized into glutathione which is an
antioxidant. Therefore, N-acetyl-L-cysteine is used as a
supplement. However, when such an a-amino acid derivative,
which includes the sulfur atom in the molecular structure,

is epplied, for example, to a cosmetic preparation, a



problem arises, for example, such that the amino acid
itself or a composition such as an external preparation for
skin are unstable, and an unpleasant smell is caused by
decomposition products thereof. On the other hand, it is
known that cysteic acid and any derivative having an
aliphatic acyl group on its nitrogen atom involve, for
example, the oil-soluble base material (see, for example,
Patent Document 3), the surfactant (see, for example,
Patent Document 4), the mucus dissolving activity, and the
antioxidizing function (see, for example, Patent Document
5). Further, it is known that N-benzyl derivative of
cysteic acid involyes the antioxidizing function ({(see, for
example, Patent Document 6). However, as far as the
present inventors know, it is not known that the compound
represented by the general formula (1) described above, the
isomer thereof, and/or the pharmacologically acceptable
salt thereof have/has the prophylactic or ameliorating
action for pigmentation. Further, as far as the present
inventors know, it has not been known that the concerning
compound has the good solubility in the hydrophilic or
lipophilic medium, the compound is extremely stable in the
forms of the compound and the pharmaceutical preparation,
and the compound hardly causes any unpleasant smell when
the compound is used into a cosmetic preparation such as an

external preparation for skin or the like.
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Patent Documents:

[0005]

Patent Document 1: JP2005-16Z2699A;

Patent Document 2: JP2004-323401A;

Patent Document 3: JP05-117295A;

Patent Document 4: JP2002-145736A;

Patent Document 5: JP2005-530883A;

Patent Document 6: JP11-343235A.

Non—-Patent Documents:

[0006]

Non-Patent Document 1: "Usefulness of Cosmetics, Evaluation
Techniques and Future Overview", supervised by Katsuyuki
TAKEDA, published by YAKUJI NIPPO LIMITED (2001);
Non-Patent Document 2: Takayvuki Omori, FRAGRANCE JOURNAL,

extra {(special) issue, No. 14, 1995, 118-126.

SUMMARY OF THE INVENTION

fO0007] The present invention has been made under the
circumstances as described above, an cobject of which is to
provide a prophylactic or ameliorating agent for
pigmentation having a novel scaffold which is preferably
usable to prevent or ameliorate pigmentation, and an
external preparation for skin which contains the same as a
component.

[0008] Taking the foregoing circumstances into



consideration, the present inventors have repeatedly made
vigorous efforts while seeking for a novel prophylactic or
ameliorating agent for pigmentation preferably usable for a
cosmetic preparation (provided that the cosmetic
preparation includes quasi-drugs). As a result, it has
been found out that the compound represented by the general
formula (1} described above, the isomer therecf, and/or the
pharmacologically acceptable salt thereof is/are excellent
in the prophylactic or ameliorating action for the
pigmentation. Thus, the present invention has been
completed. The present invention is as follows,

[0009] <1> A prophylactic or amelicrating agent for
pigmentation, comprising a compound represented by the
fellowing general formula (1), an isomer thereof, and/or a

pharmacologicaily acceptable salt thereof:



[0010]

0
(CHo)N-S-OR,
R,00C “NH
07 N(CHa)mR;

[0011]
[wherein:

R; represents a hydrogen atom or a linear chain or
branched alkyl group having 1 to 8 carbon atom(s};

R; represents a hydrogen atom, a substituted or
unsubstituted aliphatic hydrocarbon group having 1 to 8
carbon atom(s), a substituted or unsubstituted aromatic
group, a substituted or unsubstituted polycyclic fused
aromatic group, or a substituted or unsubstituted
heterocyclic group having a 5 to 12 carbon atoms;

Ry represents a substituied or unsubstituted aromatic
group, a substituted or unsubstituted polycyclic fused
aromatic group, or a substituted or unsubstituted
heterccyclic group having a 5 to 15 carbon atoms:

n represents an integer of 1 or 2, and m represents an
integer of 0 to 3.]

[0012] <2> The prophylactic or ameliorating ageni for
pigmentation as defined in <1>, wherein in the general
formula (1};

Ry represenits a hydrogen atom or a linear chain or



branched alkyl group having 1 to 8 carbon atom(s);

Rz represents a hydrogen atom;

Rz represents a substituted or unsubstituted aromatic
group, & substituted or unsubstituted polycyclic fused
aromatic group, or a substituted or unsubstituted
heterocyclic group having a 5 to 15 carbon atoms;

n represents an integer of 1 or 2, and m represents an
integer of 0 to 3.

[0013] <3> The prophylactic or ameliorating agent for
pigmentation as defined in <1> or <2>, wherein in the
general formula {1):;

Ri1 represents a hydrogen atom or a linear chain or
branched alkyl group having 1 to 8 carbon atom(s});

R; represents a hydrogen atom;

R3; represents a substituted or unsubstituted aromatic
group, & substituted or unsubstituted polycyclic fused
arcomatic group, or a substituted or unsubstituted
heterocyclic group having a 5 to 15 carbon atoms;

n represents an integer of 1 or 2, and m represents 0.
f0014] <4> The preophylactic or ameliorating agent for
pigmentation as defined in any one of <1> to <3>, wherein
in the general formula (1);

Ry represents a hydrogen atom or a linear chain or
branched alkyl group having 1 to 8 carbon atom(s);

R; represents a hydrogen atom;

R:; represents a substituted or unsubstituted aromatic

group, a substituted or unsubstituted polycyclic fused



aromatic group, or a substituted or unsubstituted
hetereocyclic group having a 5 to 15 carbon atoms:;

n represents 1, and m represents 0.
[0015] <5> The prophylactic or ameliorating agent for
pigmentation as defined in any one of <1> to <3>, wherein
the compound represented by the general formula (1) is N-
(o-toluoyl)cysteic acid {Compound 1), N-(m-toluoyl)cysteic
acid (Compound 2), N-(p-toluoyl)cysteic acid (Compound 3},
N-{p-methoxybenzoyl)cysteic acid (Compound 4), N-{4-
phenylbenzoyl)cysteic acid (Compound 5}, N-(p-
toluoyl) homocysteic acid (Compound €}, an isomer thereci,
and/or a pharmacologically acceptable salt thereof:

[0016]

SO;H
N~ OH
H O

N-(o-toluoyl)cysteic acid (Compound 1);
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[0017]

SOH

\@)LN OH

N-{m-tolucyl)cysteic acid {(Compound 2);

[0018]

SO3H

/@AN OH

N-(p-toluoyl)cysteic acid {Compound 3);

[0019]

o S0O5H
N COH
Me H O

N- (p-methoxybenzoyl)cysteic acid (Compound 4);

[0020]

o SOsH
OH
gh
@

N-(4-phenylbenzoyl)cysteic acid {(Compound 5);
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[0021]

S0O3H

N-{p-toluoyl)homocysteic acid (Compound 6).
[0022] <6> An external preparation for-skin, containing
the prophylactic or ameliorating agent for pigmentation as
defined in any one of <1> to <5>.

<7> The external preparation for skin as defined in
<6>, wherein 0.0001% by mass to 20% by mass of the
prophylactic or ameliocrating agent for pigmentation is
contained with respect to a total amount of the external
preparation for skin.

<8> The external preparation for skin as defined in
<6> or <7>, wherein the external preparation for skin is a
cosmetic preparation {(provided that quasi-drug is
included) .

<9> BAn external preparation for skin for skin
whitening, containing the compound represented by the
general formula (1), the isomer thereof, and/or the
pharmacologically acceptable salt thereof.
[0023] <10> A compound represented by the general
formula (1) as defined above, a compound as defined in <2>
to «<5>» defined above, an lsomer thereof, and/or a

pharmacologically acceptable salt thereof for prophylaxis
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or amelioration for pigmentation.

<1l1> A prophylactic or ameliorating method for
pigmentation, comprising applying a compound represented by
the general formula (1) as defined above, a compound
defined in <2> to <b> as defined above, an isomer thereof,
and/or a pharmacologically acceptable salt thereof to an
object for which prophylaxis or amelioration for

pigmentation is required.

MODE FOR CARRYING OUT THE INVENTION

[0024]
<Prophylactic or amelicorating agent for pigmentation as
essential component in external preparation for skin of the
present invention>

The external preparation for skin of the present
invention is characterized in that the external preparation
for skin contains the prophylactic or ameliorating agent
for pigmentation comprising the compound represented by the
general formula (1) described above, the isomer thereof,
and/or the pharmacologically acceptable salt thereof. The
effect of the prophylactic or ameliorating agent for
pigmentation of the present invention alsc includes the
effect to prevent the pigmentation to be formed in future
in addition to the effect to suppress the pigmentation in
which the pigmentation, which has been already formed, is

thinned or erased. Any component is applicable to the
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prophylactic or ameliorating agent for pigmentatiocn of the
present invention without any special limitation, provided
that the component resides in the compound represented by
the general formula (1) described above, the isomer
thereof, and/or the pharmacologically acceptable salt
thereof, and the component has the effect to prevent or
ameliorate the pigmentation. However, more preferably, it
is possible to appropriately exemplify the component which
has the effect to suppress the pigmentation in "Ultraviolet
ray-induced pigmentation suppression test using guinea
pigs" as described later on. The component, which has the
effect to suppress the pigmentation in the pigmentation
inhibition test described above, means the component for
which the effect to suppress the pigmentation is confirmed
in the group to which the substance to be evaluated is
administered as compared with the control group (selvent
control group). More preferably, it is appropriate to
provide the component for which the statistically
significant difference is confirmed in the effect to
suppress the pigmentation in relation to the group to which
the substance to be evaluated is administered as compared
with the control group.

[0025] The compound represented by the general formula
(1), the isomer thereof, and/or the pharmacologically
acceptable salt thereof will now be described. 1In the
formula, R; represents a hydrogen atom or a linear chain

or branched alkyl group having 1 te 8 carbon atom(s); Rp



represents a hydrogen atom, a substituted or unsubstituted
aliphatic hydrocarbon group having 1 to 8 carbon atom(s), a
substituted or unsubstituted aromatic group, a substituted
or unsubstituted polycyclic fused aromatic group, or a
substituted or unsubstituted heterocyeclic group having a 5
to 12 carbon atoms; Rs represents a substituted or
unsubstituted aromatic group, a substituted or
unsubstituted polycyclic fused aromatic group, or a
substituted or unsubstituted heterccyclic group having a 5
to 15 carbon atoms; n represents an integer of 1 or 2; and
m represents an integer of 0 to 3.

[00286] R1 described above represents a hydrogen atom or
a linear chain or branched alkyl group having 1 to 8 carbon
atom{s), more preferably having 1 to 4 carbon atom(g).
Specified examples can be preferably exemplified, for
example, by hydrogen atom, methyl group, ethyl group, n-
propyl group, isopropyl group, n-butyl group, isobutyl
group, sec-butyl group, tert-butyl group, n-pentyl group,
isopentyl group, neopentyl group, tert-pentyl group 1-
methylbutyl ggoup, n-hexyl group, l-methylpentyl group, n-
heptyl group, and n-octyl group. More preferably, it is
possible to appropriately exemplify hydrogen atom, methyl
group, and ethyl group.

[00271 Rz represents a hydrogen atom, a substituted or
unsubstituted aliphatic hydrocarbon group having 1 to 8
carpon atom(s), more preferably having 1 to 4 carbon

atom(s), a substituted or unsubstituted aromatic group, a
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substituted or unsubstituted polycyclic fused aromatic
group, or a substituted or unsubstituted heterocyclic group
having 5 to 12 carbon atoms. As for the substituent, it is
possible to preferably exemplify, for example, an alkyl
group having 1 to 6 carbon atom(s), more preferably having
1 to 4 carbon atom{s), an alkoxy group having an alkyl
chain having 1 to 6 carbon atom(s), more preferably having
1 to 4 carbon atom(s), an alkoxyalkyl group {(preferably
composed of an alkoxy group having a alkyl chain having 1
to 4 carbon atom(s})and an alkyl group having 1 to 4 carbon
atom{s)), an aromatic or polycyclic fused aromatic group
allowed to have an alkyl group having 1 to 4 carbon atom(s)
or an alkoxy group having 1 to 4 carbon atom{s) (aromatic
group or polycyclic fused aromatic group is preferably
phenyl group or naphthyl group), and hydroxy group.

[0028] In relation to the group represented by Rj,
specified examples can be preferably exemplified, for
example, by hydrogen atom, methyl group, ethyl group,
propyl group, butyl group, pentyl group, hexyl group,
heptyl group, octyl group, hydroxyethyl group,
hydroxypropyl group, phenyl group, methylphenyl group,
ethylphenyl group, propylphenyl group, methoxyphenyl group,
ethoxyphenyl group, propyloxyphenyl group, benzyl group,
methylbenzyl group, ethylbenzyl group, propylbenzyl group,
methoxybenzyl group, ethoxybenzyl group, propyloxybenzyl
group, phenylethyl group, methylphenylethyl group,

ethylphenylethyl group, propylphenylethyl group,
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methoxyphenylethyl group, ethoxyphenylethvl group,
propyloxyphenylethyl group, naphthyl group, methylnaphthyl
group, ethylnaphthyl group, methoxynaphthyl group,
ethoxynaphthyl group, naphthylmethyl group,
methylnaphthylmethyl group, ethylnaphthylmethyl group,
methoxynaphthylmethyl group, methoxynaphthylmethyl group,
ethoxynaphthylmethyl group, naphthylethyl group,
methylnaphthylethyl group, ethylnaphthylethyl group,
methoxynaphthylethyl group, ethoxynaphthylethyl group, and
biphenyl group. More preferably, it is possible to
appropriately exemplify hydrogen atom, methyl group, ethyl
group, and benzyl group.

[0029] Rz represents a substituted or unsubstituted
aromatic group, a substituted or unsubstituted polycyclic
fused aromatic group, or a substituted or unsubstituted
heterocyclic group having a 5 to 15 carbon atoms. BAs for
the substituent, it is possible to preferably exemplify,
for example, an alkyl group having 1 to & carbon atom(s),
more preferably having 1 to 4 carbon atom({s}, an alkoxy
group having an alkyl chain having 1 to 6 carbon atom(s),
more preferabkly having 1 to 4 carbon atom(s), an alkylamino
group having an alkyl chain(s) having 1 to & carbon
atom(s), more preferably having 1 to 4 carbon atom(s), a
halogen atom, a halogenated alkyl group (preferably having
an alkyl chain having 1 to 4 carbon atom{s)), a hydroxy
group, and an amino group.

[0030] In relation to the group represented by Rs,
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specified examples can be preferably exemplified, for
example, by pyridyl group, methylpyridyl group,
ethylpyridyl group, propylpyridyl group, methoxypyridyl
group, ethoxypyridyl group, propyloxypyridyl group,
hydroxypyridyl group, aminopyridyl group, N-
methylaminopyridyl group, N-ethylaminopyridyl greoup, N,N,-
dimethyleminopyridyl group, N,N,-~diethylaminopyridyl group,
chloropyridyl group, fluoropyridyl group, difluoropyridyl
group, trifluoromethylpyridyl group, phenyl group,
methylphenyl group, ethylphenyl group, propylphenyl group,
methoxyphenyl group, ethoxyphenyl group, propyloxyphenyl
group, hydroxyphenyl group, aminophenyl group, N-
methylaminophenyl group, N-ethylaminophenyl group, N,N,-
dimethylaminophenyl group, N,N-diethylaminophenyl group,
chlorophenyl group, fluorophenyl group, difluorophenvl
group, trifluoromethylpheny} group, naphthyl group,
methylnaphthyl group, ethylnaphthyl group, propylnaphthyl
group, methoxynaphthyl group, ethoxynaphthyl group,
propylexynaphthyl group, hydroxynaphthyl group,
aminonaphthyl group, N-methylaminonaphthyl group, N-
ethylaminonaphthyl group, N,N-dimethylaminonaphthyl group,
N,N-diethylaminonaphthyl group, chloronaphthyl group,
fluoronaphthyl group, difluoronaphthyl group,
trifluoromethylnaphthyl group, biphenyl group,
methylbiphenyl group, ethylbiphenyl group, methoxybiphenyl
group, and ethoxybiphenyl group. More preferably, it is

possible to appropriately exemplify pyridyl group, phenyl
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group, methylphenyl group, ethylphenyl group, methoxyphenyl
group, ethoxyphenyl group, fluorophenyl group,
trifluoromethylphenyl group, naphthyl group, and biphenyl
group.

[0031] The number of the substituent on the aliphatic
hydrocarbon group, the aromatic group, the polycyclic fused
aromatic group, or the heterocyclic group can be preferably
exemplified by 0 to 3, and the number is more preferably 0
or 1. One or more of the substituent(s) as described above
can exist independently respectively as the substituent(s)
on the aliphatic hydrocarbon group, the aromatic group, the
polyecyclic fused arocmatic group, or the heterocyclic group.
[0032] As described above, n represents an integer of 1
er 2, and m represents an integer of 0 to 3.

[0033] Those preferably usable as the compound
represented by the general formula (1) described above can
be preferably exemplified by the compound defined in <2>
described abowve, the isomer thereof, and/or the
pharmacologically acceptable salt thereof. Those more
preferably usable can be preferably exemplified by the
compound defined in <3> described above, the isomer
thereof, and/or the pharmacologically acceptable salt
thereof. Those much more preferably usable can be
preferably exemplified by the compound defined in <4>
described above, the isomer thereof, and/or the
pharmacologically acceptable salt thereof. Preferred

compounds, which are included in the compound represented
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by the general formulz (1) described above and the
compounds defined in <2> to <4>, are specifically
exemplified by N-(o-toluoyl)cysteic acid (Compound 1), N-
(m~toluoyl)cysteic acid (Compound 2), N-(p-toluoyl)cysteic
acid {(Compound 3), N-{(p-methoxybenzoyl)cysteic acid
(Compound 4}, N-(4-phenylbenzoyl)cysteic acid (Compound 5),
N—- (p-toluoyl)homocysteic acid (Compound 6), an lscmer
thereof, and/or a pharmacologically acceptable salt
thereof. The compounds as described above have the
excellent effect of prophylactic or amelioration for the
pigmentation. Further, the compounds are excellent in the
solubility in the hydrophilic or lipophilic solwvent, and it
is easy to produce the pharmaceutical preparation such as
the external preparation for skin or the like. Further,
the compounds are excellent in the skin retention and the
stability in the pharmaceutical preparation, the compounds
cause no odor which disturbs the realization of the
product, and the compounds exhibit the excellent effect to
prevent or ameliorate the pigmentation.

[0034] The compound defined in <2> described above will
now be described. In the formula, R; represents a hydrogen
atom or a linear chain or branched alkyl group having 1 to
8 carbon atom(s); Ry represents a hydrogen atom; Rj
represents a substituted or unsubstituted aromatic group, a
substi£uted or unsubstituted pelycyclic fused arcmatic
group, or a substituted or unsubstituted heterocyclic group

having a 5 to 15 carbon atoms; n represents an integer of 1
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or 2; and m represents an integer of 0 to 3.

[0035] R; described above represents a hydrogen atom ox
a linear chain or branched alkyl group having 1 to 8 carbon
atom(s). Specified examples can be preferably exemplified,
for example, by hydrogen atom, methyl group, ethyl group,
propyl group, butyl group, pentyl group, hexyl group,
heptyl group, and octyl group. More preferably, it is
possible to appropriately exemplify hydrogen atom, methyl
group, and ethyl group.

[0038] Rs described above represents a substituted or
unsubstituted aromatic group, a substituted or
unsubstituted polycyclic fused aromatic group, or a
substituted or unsubstituted heterocyclic group having a 5
to 15 éarbon atoms. As for the substituent, it is possible
to preferably exemplify, for example, an alkyl group having
1 to 6 carbon atom(s}), more preferably having 1 to 4 carbon
atom(s}, an alkoxy group having an alkyl chain having 1 to
¢ carbon atom{s), more preferably having 1 to 4 carbon
atom(s), an alkylamino group having an alkyl chain(s)
having 1 to 6 carbon atom(s), more preferably having 1 to 4
carbon atom(s), a halogen atom, a halogenated alkyl group
(preferably having an alkyl chain having 1 to 4 carbon
atom(s)}, a hydroxy group, and an amino group.

[0037] In relation to the group represented by Rs,
specified examples can ke preferably described, for
example, by pyridyl group, methylpyridyl group,

ethylpyridyl group, propylpyridyl group, methoxypyridyl

21



group, ethoxypyridyl group, propyloxypyridyl group,
hydroxypyridyl group, aminopyridyl group, N-
methylaminopyridyl group, N-ethylaminopyridyl group, N,N,-
dimethyleminopyridyl group, N,N,-diethylaminopyridyl group,
chloropyridyl group, fluoropyridyl group, difluoropyridyl
group, trifluoromethylpyridyl group, phenyl group,
methylphenyl group, ethylphenyl group, propylphenyl group,
methoxyphenyl group, ethoxyphenyl group, propyloxyphenyl
group, hydrozxyphenyl group, aminophenyl group, N-
methylaminophenyl group, N-ethylaminophenyl group, N,N,-
dimethylaminophenyl group, N,N-diethylaminophenyl group,
chlorophenyi group, fluorophenyl group, difluorophenyl
group, triflucromethylphenyl group, naphthyl group,
methylnaphthyl group, ethylnaphthyl group, propylnaphthyl
group, methoxynaphthyl group, ethoxynaphthyl group,
propyloxynaphthyl group, hydroxynaphthyl group,
aminonaphthyl group, N-methylamincnaphthyl group, N-
ethylaminonaphthyl group, N,N-dimethylaminonaphthyl group,
N,N-diethylaminonaphthyl group, chloronaphthyl group,
fluorcnaphthyl group, difluoronaphthyl group,
trifluoromethylnaphthyl group, biphenyl group,
methylbiphenyl group, ethylbiphenyl group, methoxybiphenyl
group, and ethoxybiphenyl group. More preferably, it is
possible to appropriately exemplify pyridyl group, phenyl
group, methylphenyl group, ethylphenyl group, methoxyphenyl
group, ethoxyphenyl group, flucrophenyl group,

trifluoromethylphenyl group, naphthyl group, and biphenyl
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group.
f0038] The number of the subsitituent on the aromatic
group, the peclycyclic fused aromatic group, or the
heterocyclic group can be preferably exemplified by 0 to 3,
and the number is more preferably 0 or 1. One or more of
the substituent(s) as described above can exist
independently respectively as the substituent(s) on the
aliphatic hydrocarbon group, the aromatic group, the
polycyclic fused aromatic group, or the heterocyclic group.
f0038] As described above, n represents an integer of 1
or 2, and m represents an integer of 0 to 3.

[0040] The compounds defined in <2> described above,
which are not included in the compounds defined in <3> or
<4> described above, are specifically exemplified. It is
possible to preferably exemplify N~
(phenylethylcarbonyl)cysteic acid, N-
(phenylpropylcarbonyl)cysteic acid, N-
{benzylcarbonyl)cysteic acid, N-
(methyibenzylcarbonyl)cysteic acid, N-
(ethylbenzylcarbonyl)cyéteic acid, N~
(propylbenzyicarbonyl)cysteic acid, N-
{butylbenzylcarbonyl)cysteic acid, N-
(methoxybenzylcarbonyl)cysteic acid, N~
(ethoxybenzylcarbonyl) cystelc acid, N-
(propyloxybenzylcarbonyl)cysteic acid, N-
(butyloxybenzylcarbonyl)cysteic acid, N-

(hydroxybenzylcarbonyl)cysteic acid, N-
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{aminobenzylcarbonyl)cysteic acid, N—-(N'-
methylaminocbenzylcarbonyl)cysteic acid, N-(N'-
ethyliaminobenzylcarbonyl)cysteic acid, N-(N',N'-
dimethylaminobenzylcarbonyl}cysteic acid, N-(N' ,N'~
diethylamincbenzylcarbonyl)cysteic acid, N-
(chlolobenzylcarbonyl)cysteic acid, N-
(fluorobenzylcarbonyl)cysteic acid, N-
{(difluorobenzylcarbonyl)cystelc acid, N-
(trifluoromethylbenzylcarbonyl}cysteic acid, N-
(phenylethylcarbonyl)cysteic acid ethyl ester, N-
{phenvipropylcarbonyl)cysteic acid ethyl ester, [N-
{(benzylcarbonyl)cysteic acid] ethyl ester, [N-
(methylbenzylcarbonyl)cysteic acid] ethyl ester, [N-
(ethvlbenzylcarbonyl)cysteic acid] ethyl ester, [N-
(propylbenzylcarbonyl)cysteic acid] ethyl ester, [N-
(butylbenzylcarbonyl}lcysteic acid] ethyl ester, [N-
(methoxybenzylcarbonyl)cysteic acid] ethyl ester, [N-
(ethoxybenzylcarbonyl)cysteic acid] ethyl ester, [N-
(propyloxybenzylcarbonyl)cysteic acid] ethyl ester, [N~
(butyloxybenzylcarbonyl)cysteic acid] ethyl ester, [N-
(hydroxybenzylcarbonyl)cysteic acid] ethyl ester, [N-
{(aminobenzylcarbonyl)cysteic acid] ethyl ester, [N-(N'-
methylaminobenzylcarbonyl)cysteic acid] ethyl esterxr, [N-
(N'-ethylaminobenzylcarbonyl)cysteic acid] ethyl ester, [N-
(N',N'-dimethylaminobenzylcarbonyl)cysteic acid] ethyl
ester, [N-(N',lN'-diethylamincbenzylcarbonyl)cysteic acid]

ethyl ester, [N-({chleclobenzylcarbonyl)cysteic acid] ethyl
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ester, [N-{fluorcbenzylcarbonylicysteic acid] ethyl ester,
(N-(difluorobenzylcarbonyl)cysteic acid] ethyl ester, [N-
(trifluoromethylbenzylcarbonyl)cysteic acid] ethyl ester,
N- (phenylethylcarbonyl)homocysteic acid, N-
(phenylpropylcarbonyl)homocysteic acid, N-
(benzylcarbonyl)homocysteic acid, N-
{methylbenzylcarbonyl)homocysteic acid, N-
(ethylbenzylcarbonyl)homocysteic acid, N-
{(propylbenzylcarbonyl)homocysteic acid, N-
(butylbenzylcarbonyl)homocysteic acid, N-
{methoxybenzylcarbonyl)homocysteic acid, N-
(ethoxybenzylcarbonyl)homocysteic acid, N-
(propyloxybenzylcarbonyl)homocysteic acid, N-
(butyloxybenzylcargonyl}homocysteic acid, N-
(hydroxybenzylcarbonyl}homocysteic acid, N-
(aminobenzylcarbonyl)homocysteic acid, N-(N'-
methylaminobenzylcarbonyl) homocysteic acid, N—{(N'-
ethylaminobenzylcarbonyl)homocysteic acid, N-(N',N'-
dimethylaminobenzylcarbonyl)homocysteic acid, N-(N',N'~-
diethylaminobenzylcarbonyl)homocysteic acid, N-
(chlolobenzylcarbonyl)homocysteic acid, N-
(£luorcbenzylcarbonyl)homocysteic acid, N-
(difluorobenzylcarbonyl)homocysteic acid, N-
(trifluoromethylbenzylcarbonyl)homocysteic acid, N-
(phenylethylcarbonyl) homocysteic acid ethyl ester, N-
(phenylpropylcarbonyl)homocysteic acid ethyl ester, [N-

(benzylcarbonyl)homocysteic acid] ethyl ester, [N-
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(methylbenzylcarbonyl)homocysteic acid] ethyl ester, [N-
(ethylbenzylcarbonyl)homocysteic acid] ethyl ester, [N-
{propylbenzylcarbonyl)homocysteic acid] ethyl ester, [N-
{butylbenzylcarbonyl}homocysteic acid} ethyl ester, [N-
{methoxybenzylcarbonyl)homocysteic acid] ethyl ester, [N-
(ethoxybenzylcarbonyl) homocysteic acid] ethyl ester, [N-
(propyloxybenzylcarbonyl)homocysteic acidl ethyl ester, [N-
(butyloxybenzylcarbonyl)homocysteic acid] ethyl ester, [N-
(hydroxybenzylcarbonyl)homocysteic acid] ethyl ester, [N-
(aminobenzylcarbonyl)homocysteic acid] ethyl ester, [N-(N'-
methylaminobenzylcarbonyl)homocysteic acid] ethyl ester,
[N-(N'-ethylaminobenzylcarbonyl)homocysteic acid] ethyl
ester, {N—(N',N'—dimethylaminobenzylcarbonyl)homo cysteic
acid] ethyl ester, [N-{N', WN'-
diethylamincbhenzylcarbeonylihomocysteic acid] ethyl ester,
[N-{chlolobenzylcarbonyl}homocysteic acid] ethyl ester, [N-
{fluorobenzylcarbonyl)homocysteic acid] ethyl ester, [N-
{difluorobenzylcarbonyl) homocysteic acid] ethyl ester, [N-
{trifluoromethylbenzylcarbonyl)homocysteic acid] ethyl
ester, isomers thereof, and/or pharmacologically acceptable
salts thereof.

[0041] The compounds as described above have the
excellent effect of prophylactic or amelioration for the
pigmentation. Further, the compounds are excellent
solubility in the hydreophilic or lipophilic solvent, and it
is easy to produce the pharmaceutical preparation such as

the external preparation for skin ox the 1like. Further,
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the compounds are excellent skin retention and stability in
the preparation, and the compounds exhibit the excellent
effect to prevent or amelicrate the pigmentation.

[0042] The compound defined in <3> described above will
now be described. In the formula, R, represents a hydrogen
atom or a linear chain or branched alkyl group having 1 to
8 carbon atom(s); Rz represents a hydrogen atom; R3
represents a substituted or unsubstituted aromatic group, a
substituted or unsubstituted polycyclic fused aromatic
group, or a substituted or unsubstituted heterocyclic group
having a 5 to 15 carbon atoms; n represents an integer of 1
or 2; and m represents 0.

[0043] R; described above represents a hydrogen atom or
a linear chain or branchéd alkyl group having 1 to 8 carbon
atom(s), more preferably having 1 to 4 carbon atom(s].
Specified examples can be preferably exemplified, for
example, by hydrcegen atom, methyl group, ethyl group,
propyl group, butyl group, pentyl group, hexyl group,
heptyl group, and octyl group. More preferably, it is
possible to appropriately exemplify hydrogen atom, methyl
group, and ethyl group.

[00441] Ry described above represents a substituted or
unsubstituted aromatic group, a substituted or
unsubstituted peolycyclic fused aromatic group, or a
substituted or unsubstituted heterocyclic group having a 5
to 15 carbon atoms. As for the substituent, it is possible

to preferably exemplify, for example, an alkyl group having
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l to 6 carbon atom(s), more preferably having 1 to 4 carbon
atom(s), an alkoxy group having an alkyl chain having 1 to
6 carbon atom(s}), more preferably having 1 to 4 carbon
atom{s), an alkylamino group having an alkyl chain(s)
having 1 to 6 carbon atom(s), more preferably having 1 to 4
carbon atom(s), a halogen atom, a halogenated alkyl group
(preferably having an alkyl chain having 1 to 4 carbon
atom(s})), a hydroxy group, and an amino group.

[0045] In relation to the group represented by Rs,
specified examples can be preferably exemplified, for
example, by pyridyl group, methylpyridyl group,
ethylpyridyl group, propylpyridyl group, methoxypyridyl
group, ethoxypyridyl group, propyloxypy;idyl group,
hydroxypyridyl group, aminopyridyl group, N-
methylaminopyridyl group, N-ethylaminopyridyl group, N,N, -
dimethyleminopyridyl group, N,N,~diethylaminobyridyl group,
chiloropyridyl group, fluoreopyridyl group, difluocropyridyl
group, trifluoromethylpyridyl group, phenyl group,
methylphenyl group, ethylphenyl group, propylphenyl group,
methoxyphenyl group, ethoxyphenyl group, propyloxyphenyl
group, hydroxyphenyl group, aminophenyl group, N-
methylaminophenyl group, N-ethylaminophenyl group, N,N,-
dimethylaminophenyl group, N,N-diethylaminophenyl group,
chloxophenyl group, fluorophenyl group, difluocrophenyl
group, trifluoromethylphenyl group, naphthyl group,
methylnaphthyl group, ethylnaphthyl group, propylnaphthyl

group, methoxynaphthyl group, ethoxynaphthyl group,
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propyloxynaphthyl group, hydroxynaphthyl group,
aminonaphthyl group, N-methylaminonaphthyl group, N-
ethylaminonaphthyl group, N,N-dimethylaminonaphthyl group,
N,N-diethylaminonaphthyl group, chloronaphthyl group,
fluoronaphthyl group, difluoronaphthyl group,
trifluoromethylnaphthyl group, biphenyl group,
methylbiphenyl group, ethylbiphenyl group, methoxybiphenyl
group, and ethoxybiphenyl group. Meore preferably, it is
possible to appropriately exemplify pyridyl group, phenyl
group, methylphenyl group, ethylphenyl group, methoxyphenyl
group, ethoxyphenyl group, fluorophenyl group,
trifluoromethylphenyl group, naphthyl group, and biphenyl
group.

[0046] The number of the substituent on the aromatic
group, the polycyclic fused aromatic group, or the
heterocyclic group can be preferably exemplified by 0 to 3,
and the number is more preferably 0 or 1. One or more of
the substituent(s) as described above can exist
independently respectively as the substituent(s) on the
aliphatic hydrocarbon group, the aromatic group, the
polycyclic fused aromatic group, or the heterocyclic group.
[0047] As described above, n represents an integer of 1
or 2, and m represents 0.

[0048] The compounds defined in <3> described above,
which are not included in the compounds defined in <4>
described above, are specifically exemplified. It is

possible to preferably exemplify N-(benzoyl)homocysteic
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acid, N-{p-toluoyl)homocysteic acid (Compound 6), N-
{ethylbenzoyl)homocysteic acid, N-
(propylbenzoyl)homocysteic acid, N-
(butylbenzoyl)homocysteic acid, N-
(methoxybenzoyl}homocysteic acid, N-
(ethoxybenzoyl)homocysteic acid, N-
{(propyloxybenzoyl}homocysteic acid, N-
(butyloxybenzoyli}lhomocysteic acid, N-
{(hydroxybenzoyl) homocysteic acid, N-
(aminobenzoyl) homocysteic acid, N-(N'-
methylaminobenzoyl)homocysteic acid, N-{N'-
ethylaminobenzoyl)homocysteic acid, N-(N',N'~
dimethylaminobenzoyl)homocysteic acid, N-(N',N'-
diethylaminobenzoyl)homocysteic acid, N- |
(chlorobenzoyl) homocysteic acid, N-
(fluorobenzoyl)homocysteic acid, N-
(difluorcbenzoyl)homocysteic acid, N-
(trifluoromethylbenzoyl) homocysteic acid, [N-
{benzoyl)homocysteic acid] ethyl ester, [N-
{toluoyl}homocysteic acid] ethyl ester, [N-
{(ethylbenzoyl)homocysteic acid] ethyl ester, [N-
{(propylbenzoyl)homocysteic acid] ethyl ester, {N-
(butylbenzoyl)homocysteic acid] ethyl ester, [N-
{methoxybenzoyl) homocysteic acid] ethyl ester, [N-~
{ethoxybenzoyl)homocysteic acid] ethyl ester, [N-
(propyloxybenzoyl)homocysteic acid] ethyl ester, [N-

(butyloxybenzoyl)homocysteic acid] ethyl ester, [N-
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(hydroxybenzoyl)homocysteic acid] ethyl ester, [N-
(aminobenzoyl}homocysteic acid] ethyl ester, [N-{(N'-
methylaminobenzoyl)homocysteic acid] ethyl ester, [N-(N'-
ethylaminobenzoyl)homocysteic acid] ethyl ester, [N-{(N' ,N'-
dimethylaminobenzoyl)homocysteic acid] ethyl ester, [N-
{N',N'-diethylaminobenzoyl)homocysteic acid] ethyl ester,
[N- {chlorobenzoyl)homocysteic acid] ethyl ester, [N-
{£luorobenzoyl)homocysteic acid] ethyl ester, [N-
{difluorobenzoyl)homocysteic acidl ethyl ester, [N-
(trifluoromethylbenzoyl)homocysteic acid] ethyl ester, N-
(naphthoyl)homocysteic acid, N-{methylnaphthoyl)homocysteic
acid, N-{ethvlnaphthoyl)homocysteic acid, N-
(propylnaphthoyl)homocysteic acid, N-

(butylnaphthoyl) homocysteic acid, N-
{methoxynaphthoyl)homocysteic acid, N-
{ethoxynaphthoyl)homocysteic acid, N-

{propyloxynaphthoyl) homocysteic acid, N-(butyloxynaphthoyl)
homocysteic acid, N-(hydroxynaphthoyl) homocysteic acid, N~
(aminonaphthoyl}homocysteic acid, N-(N'-
methylaminonaphthoyl) homocysteic acid, N-(N'-
ethylaminonaphthoyl)homocysteic acid, N-(N',N'-
dimethylaminonaphthoyl)homocysteic acid, N-(N' ,N7-
diethylaminonaphthoyl)homocysteic acid, N-
(chloronaphthoyl)homocystelc acid, N-
{flucronaphthoyl)homocysteic acid, N-

(difluoronaphthoyl) homocysteic acid, N-

{trifluoromethylnaphthoyl)homocysteic acid, [N-
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(naphthoyl)homocysteic acid] ethyl ester, ([N-
(methylnaphthoyl)homocysteic acid] ethyl ester, [N-
(ethylnaphthoyi}homocysteic acid] ethyl ester, [N-
{propylnaphthoyl)homocysteic acid] ethyl ester, [N~
(butylnaphthoyl)homocysteic acid] ethyl estex, [N-
(methoxynaphthoyl)homocysteic acid] ethyl ester, [N-
{ethoxynaphithoyl) homocysteic acid] ethyl ester, [N-
{(propyloxynaphthoyl)homeocysteic acid] ethyl ester, [N~
{(butyloxynaphthoyl) homocysteic acid] ethyl ester, [N-
{hydroxynaphthoyl) homocysteic acid] ethyl ester, [N-
{aminonaphthoyl) homocysteic acid] ethyl ester, [N-(N'~
methylaminonaphthoyl}homeocysteic acid] ethyl ester, [N-(N'-
ethylaminonaphthoyl)homocysteic acid] ethyl ester, (N-
(N',N'-dimethylaminonaphthoyl}homocysteic acid] ethyl
ester, [N-(N',N'-diethylaminonaphthoyl)homocysteic acid]
ethyl ester, [N-{(chloronaphthoyl)homocysteic acid] ethyl
ester, [N-(fluoronaphthoyl)homocysteic acid] ethyl ester,
[N~ (difluoronaphthoyl) homocysteic acid] ethyl ester, [N-
(trifluoromethylnaphthoyl)homocysteic acid] ethyl ester, N-
{(biphenylcarbonyl)homocysteic acid, N-
{methylbiphenylcarbonyl)homocysteic acid, N-

" (ethylbiphenylcarbonyl)homocysteic acid, N-
(propylbiphenylcarbonyl)homocysteic acid, N-
(butylbiphenylcarbonyl)homocysteic acid, N-
(methoxybiphenylcarbonyl)homocysteic acid, N-
{ethoxybiphenylcarbonyl)homocysteic acid, N-

(propyloxybiphenylcarbonyl) homocysteic acid, N-
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(butyloxybiphenylcarbonyl) homocysteic acid, N-
(hvdroxybiphenylcarbonyl)homecysteic acid, N-
(aminobiphenylcarbonyl) homocysteic acid, N-{N'-
methylaminobiphenylcarbonyl)homocysteic acid, N-(N'-
ethylaminobiphenylcarbonyl)homocysteic acid, N-(N',N'-
dimethylaminobiphenylcarbonyl)homocysteic acid, N-{(N',N'-
diethylaminobiphenylcarbonyl)homocysteic acid, N-
(chlorobiphenylcarbonyl)homocysteic acid, N-
(fluorobiphenylcarbonyl) homocysteic acid, N-
(difluorobiphenylcarbonyl)homocysteic acid, N-
(trifluoromethylbiphenylcarbonyl)homocysteic acid, [N-
(biphenylcarbonyl)homocysteic acid] ethyl ester, [N-
(methylbiphenylcarbonyl)homocysteic acid] ethyl ester, [N-
(ethylbiphenylcarbonyl)hcomocysteic acid] ethyl ester, [N-
(propylbiphenylcarbonyl)homocysteic acid] ethyl ester, [N-
{butylbiphenylcaxbonyl)homocysteic acid] ethyl ester, [N-
(methoxybiphenylcarbonyl) homocysteic acid] ethyl ester, [N-
(ethoxybiphenylcarbonyl)homocysteic acid] ethyl ester, [N-
{propyloxybiphenylcarbonyl) homocysteic acid] ethyl ester,
[N- (butyloxybiphenylcarbonyl}homocysteic acid] ethyl ester,
[N~ (hydroxybiphenylcarbonyl) homocysteic acid} ethyl ester,
[N- (aminobiphenylcarbonyl)homocysteic acid] ethyl ester,
[N-(N'-methylaminobiphenylcaxbonyl) homocysteic acidl ethyl
ester, [N-(N'-ethylamincbiphenylcarbonyl)homocysteic acidl
ethyl ester, [N-(N' ,N'-
dimethylaminobiphenylcarbonyl)homocysteic acid] ethyl

ester, [N-{N',6N'-diethylaminobiphenylcarbonyl}homocysteic
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acid] ethyl ester, [N-(chlorobiphenylcarbonyl)homocysteic
acid] ethyl ester, [N-(fluorobiphenylcarbonyl)homocysteic
acid] ethyl ester, [N-(difluorobiphenylcarbonyl)homocysteic
acid] ethyl ester, [N-
(trifluoromethylbiphenylcarbonyl)homocysteic acid] ethyl
ester, isomers thereof, and/or pharmacoclogically acceptable
salts thereof. More preferably, it is possible to
appropriately exemplify N-(o-toluoyl)homocysteic acid, N-
{m~toluoyl)homocysteic acid, N-(p-toluoyl)homocysteic acid
(Compound 6}, isomers thereof, and/or pharmacologically
acceptable salts therect.

[0049] The compounds as described above have the
excellent effect of prophylactic or amelioration for the
pigmentation. Further, the compounds are excellent
solubility in the hydrophilic or lipophilic solvent, and it
is easy to produce the pharmaceutical preparation such as
the external preparation for skin or the like. Further,
the compounds are excellent skin retention and stability in
the preparation, and the compounds exhibit the excellent
effect to prevent or amelicrate the pigmentation.

[0050] The compound defined in <4> described above will
now be described. 1In the formula, R, represents a hydrogen
atom or a linear chain or branched alkyl group having 1 to
8 carbon atom(s); R; represents a hydrogen atom; R;
represents a substituted or unsubstituted aromatic group, a
substituted or unsubstituted polycyclic fused aromatic

group, or a substituted or unsubstituted heterocyclic group
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having & 5 to 15 carbon atoms; n represents 1; and m
represents 0.

[0051] R; described above represents a hydrogen atom orx
a linear chain or branched alkyl group having 1 to 8 carbon
atom(s), more preferably having 1 to 4 carbon atom{s).
Specified examples can be preferably exemplified, for
example, by hydrogen atom, methyl group, ethyl group,
propyl group, butyl group, pentyl group, hexyl group,
heptyl group, and octyl group. More preferably, it is
possible to appropriately exemplify hydrogen atom, methyl
group, and ethyl group.

[0052] R3 described above represents a substituted or
unsubstituted aromatic group, a substituted or
unsubstituted polycyclic fused aromatic group, or a
substituted or unsubstituted heterocyclic group having a 5
to 15 carbon atoms. As for the substituent, it is possible
to preferably exemplify, for example, an alkyl group having
1l to 6 carbon atom({s), more preferably having 1 to 4 carbon
atom({s), an alkoxy group having an alkyl chain having 1 to
6 carbon atom(s), more preferably having 1 to 4 carbon
atom(s), an alkylamino group having an alkyl chain{(s)
having 1 to 6 carbon atom(s), more preferably having 1 to 4
carbon atom(s), a halogen atom, a halogenated alkyl group
{preferably having an alkyl chain having 1 tc 4 carbon
atom{s)), a hydroxy group, and an amino group.

[0053] In relation to the group represented by Rj,

specified examples can be preferably exemplified, for
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example, by pyridyl group, methylpyridyl group,
ethylpyridyl group, propylpyridyl group, methoxypyridyl
group, ethoxypyridyl group, propyloxypyridyl group,
hydroxypyridyl group, aminopyridyl group, N-
methylaminopyridyl group, N-ethylaminopyridyl group, N,N,-
dimethyleminopyridyl group, N,N,-diethylaminopyridyl group,
chloropyridyl group, fluoropyridyl group, difluorcpyridyl
group, triflucromethylpyridyl group, phenyl group,
methylphenyl group, ethylphenyl group, propylphenyl group,
methoxyphenyl group, ethoxyphenyl group, propyloxyphenyl
group, hydroxyphenyl group, aminophenyl group, N-
methylaminophenyl group, N-ethylamineophenyl group, N,N,-
dimethylaminophenyl group, N,N-~diethylaminophenyl group,
chlorophenyl group, flucrophenyl group, difluorophenyl
group, trifluoromethylphenyl group, naphthyl group,
methylnaphthyl group, ethylnaphthyl group, propylnaphthyl
group, methoxynaphthyl group, ethoxynaphthyl group,
propyloxynaphthyl group, hydroxynaphthyl group,
aminonaphthyl group, N-methylaminonaphthyl group, N-
ethylaminonaphthyl group, N,N-dimethylaminonaphthyl group,
N,N-diethylaminonaphthyl group, chloronaphthyl group,
fluoronaphthyl group, difluoronaphthyl group,
trifluoromethylnaphthyl group, biphenyl group,
methylbiphenyl group, ethylbiphenyl group, methoxybiphenyl
group, and ethoxybiphenyl group. More preferably, it is
possible to preferably exemplify pyridyl group, phenyl

group, methylphenyl group, ethylphenyl group, methoxyphenyl
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group, ethoxyphenyl group, fluorophenyl group,
trifluoromethylphenyl group, naphthyl group, and biphenyl
group.

[G0541 The number of the substituent on the arcmatic
group, the polycyclic fused aromatic group, or the
heterocyciic group can be preferably exemplified by 0 to 3,
and the number is more preferably 0 or 1. One or more of
the substituént(s) as described above can exist
independently respectively as the substituent(s) on the
aliphatic hydrocarbon group, the aromatic group, the
polycyclic fused aromatic group, or the heterocyclic group.
[0055] As described above, n represents 1, and m
represents 0.

[0056] Specified examples are exemplified in relation to
the compounds defined in <4> described above. It is
possible to preferably exemplify N-({pyridylcarbonyl)cysteic
acid, N-(methylpyridylcarbonyl)cysteic acid, N-
(ethylpyridylcarbonyl)cysteic acid, N-
{(propylpyridylcarbonyl)cysteic acid, N-
{methoxypyridylcarbonyl)cysteic acid, N-
{ethoxypyridylcarbonyl)cysteic acid, N-
{propyloxypyridylcarbonyl)cysteic acid, N-
{(hydroxypyridylcarbonyl}cysteic acid, N-
(aminopyridylcarbonyl)cysteic acid, N-(N'-
methylamincopyridylcarbonyl)cysteic acid, N-(N'-
ethylaminopyridylcarbonyl)cysteic acid, N-(N',N'-

dimethylaminopyridylcarbonyl)cysteic acid, N-(N',N'-
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diethylaminopyridylcarbonyl)cysteic acid, N-
(chloropyridylcarbonyl)cysteic acid, N-
(fluoropyridylcarbonyl)cysteic acid, N-
{trifluocromethylpyridylcarbonyl)cysteic acid, N-
{benzoyl)cysteic acid, N-(o-toluoyl)cysteic acid {(Compound
1), N-(m-toluoyl)cysteic acid (Compound 2), N-(p-
toluoyl)cysteic acid (Compound 3), N-(ethylbenzoyl)cysteic
acid, N-{propyibenzoyl)cysteic acid, N-
(butylbenzoyl)cysteic acid, N-{c-methoxybenzoyl)cysteic
acid, N-(m-methoxybenzoyl}cysteic acid, N-(p-
methoxybenzoyl)cysteic acid (Compound 4), N-
(ethoxybenzoyl)cysteic acid, N-(propylozybenzoyl)cysteic
acid, N=(butyloxybenzoyl)cysteic acid, N-
{(hydroxybenzoyllcysteic acid, N-(aminobenzoyl)cysteic acid,
N—(N'-methylaminobenzoyl)cystelc acid, N-(N'-
ethylaminobenzoyl)cysteic acid, N-(N',N'-
dimethylaminobenzoyl)cysteic acid, N-(N',N'-
diethylamincbenzoyl)cysteic acid, N-{chlorobenzoyl)cysteic
acid, N-(fluorobenzoyl)cysteic acid, N-
(difluorcbenzoyl)cysteic acid, N-
(triflucromethylbenzoyl)cysteic acid, N-(naphthoyl}cysteic
acid, N-(methylnaphthoyl)cysteic acid, N-
{ethylnaphthoyl)cysteic acid, N-{propylnaphthoyl)cysteic
acid, N-(butylnaphthoyl)cysteic acid, N-
(methoxynaphthoyl)cysteic acid, N-(ethoxynaphthoyl)cysteic
acid, N-{propyloxynaphthoyl)cysteic acid, N-

(butyloxynaphthoyl)cysteic acid, N~
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{hydroxynaphthovyl}cysteic acid, N-{aminonaphthoyl)cysteic
acid, N-(N'-methylaminonaphthoyl}cysteic acid, N-(N'-
ethylaminonaphthoyl)cysteic acid, N~ (N',N'-
dimethylaminonaphthoyl)cysteic acid, N-(N',N'-
diethylaminonaphthoyl)cysteic acid, N-
fchlcoronaphthoyl)cysteic acid, W-{(flucronaphthoyl)cysteic
acid, N-(difluocrcnaphthoyl)cysteic acid, N-
{(trifluoromethylnaphthoyl)cysteic acid, N-
(biphenylcarbonyl)cysteic acid (Compound 5}, N-
{methylbiphenylcarbonyl)cysteic acid, N-
{ethylbiphenylcarbonyl)cysteic acid, N-
{propylbiphenylcarbonyl)cysteic acid, N-
{(butylbiphenylcarbonyl)cysteic acid, N-
{methoxvybiphenylcarbonyl)cysteic acid, N-
(ethoxybiphenylcarbonyl)cysteic acid, N-
{propyloxybiphenylcarbonyl)cysteic acid, N-
(butyloxybiphenylcarbonyl)cysteic acid, N-
(hydroxybiphenylcarbonyl)cysteic acid, N-
(aminobiphenyicarbonyl) cysteic acid, N-(N'-
methylaminobiphenylcarbonyl)cysteic acid, N-(N'-
ethylaminobiphenylcarbonyl)cysteic acid, N-{N',N'-
dimethylaminobiphenylcarbonyl)cysteic acid, N-(N',N'-
diethylaminobiphenylcarbonyl)cysteic acid, N-
(chlorobiphenylcarbonyl)cysteic acid, N-
(flucrobiphenylcarbonyl)cysteic acid, N-
(difluorobiphenylcarbonyl)cysteic acid, N-

(trifluoromethylbiphenylcarbonyl)cysteic acid, isomexs
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thereof, and/or pharmacologlcalliy acceptable salts thereof.
More preferably, it is possible to appropriately exemplify
N-{o-toluoyl)cysteic acid {Compound 1), N-{m-
ftoluoyl)cysteic acid {Compound 2), N-(P-toluoyl)cysteic
acid (Compound 3}, N-{o-methoxybenzoyl)cysteic acid, N-(m-
methoxybenzoyl)cysteic acid, N-({p-methoxybenzoyl)cysteic
acid (Compound 4), N~{2-phenylbenzoyl)cysteic acid, N~{3-
phenylbenzoyl)cysteic acid, and N-{(4-phenylbenzoyl)cysteic
acid (Compound 5).

[G057] The compounds as described above have the
excellent effect of prophylactic or amelioration for the
pigmentation. Further, the compounds are excellent
solubility in the hydrophilic or lipophilic solvent, and it
is easy to produce the pharmaceutical preparation such as
the external preparation for skin or the like. Further,
the compounds are excellent skin retention and stability in
the preparation, and the compounds exhibit the excel;ent
effect to prevent or ameliorate the pigmentation.

[0058] As for the compounds as described above, it is
possible to use isomers thereof. The isomer is, for
example, a stereoisomer which is, for example, an optical
isomer. Further, as for each of the compound represented
by the general formula (1) described above and the
compounds defined in <2> to <4>, optical isomers of D-
isomer and L-isomer exist in addition to a racemic compound
{DL-isomers). Any one of the isomers exhibits the

excellent effect to prevent or ameliorate the pigmentation.
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However, it is possible to preferably exemplify L-isomer in
view of, for example, the safety for the living body and
the stability in the pharmaceutical preparation.

[0059] The compound represented by the general formula
(1) described above, the compounds defined in <2> to <4>,
the isomers thereof, and/or the pharmacologically
acceptable salts thereof can be also prepared starting from
commercially available cysteic acid, homocysteic acid,
and/or thelir derivatives by deprotective, coupling and
protective reactions in according with the following
production method described in this specification or the
ordinary method described in “Fundamental and Experiments
for Peptide synthesis (MARUZEN) et al.

[0060] The compounds as described above can be also used
as they are as the prophylactic or ameliorating agent for
pigmentation. Furthermore, they can be also used as salts
after converting them into the form of salt by treating
them together with pharmacologically acceptable acid or
base. It is possible to preferably exemplify, for example,
mineral acid salts including, for example, hydrochloride,
sulfate, nitrate, phosphate, and carbonate; oxganic acid
salts including, for example, maleate, fumarate, oxalate,
citrate, lactate, tartrate, methanesulfonate, para-
toluenesulfonate, and benzenesulfonate; alkali metal salts
including, for example, sodium salt and potassium salt;
alkaline earth metal salts including, for example, calcium

salt and magnesium salt; organic amine salts including, for
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example, triethylamine salt, triethanolamine salt, ammonium
salt, moncethanolamine sali, and piperidine salt; and basic
amine acid salts including, for example, lysine salt and
alginic acid salt. .

[0061] The compound represented by the general formula
{1), the compounds defined in <2> to <4>, the isomers
thereof, and/or the pharmacologically acceptable salts
thereof, which are thus obtained as described above, have
the excellent prophylactic or ameliorating effect for
pigmentation. Therefore, they are useful as the active
ingredients of the external preparation for skin. As for
the pharmacological action of the active ingredient as
described above, it 1s estimated that their prophylactic or
ameliorating activity is caused by the suppression of
melanin production through melanocyte activation
suppressing activity, for example, the tyrosinase activity
inhibiting activity such as the tyrosinase enzyme
inhibiting activity, the tyrosinase gene expression
suppressing activity, the tyrosinase protein expression
suppressing activity, and the tyrosinase-related protein
degrading activity.

[0062] As shown in Test Examples described later on, the
compounds represented by the general formula (1} described
above, the compounds defined in <2> to <4> described above,
the isomers thereof, and/or the pharmacologically
acceptable salts thereof have been confirmed to have the

excellent effect to suppress the activation of melanocyte
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in an in vitro evaluation system. Tt is considered that
the compound represented by the general formula (1)
described above, the compounds defined in <2> to <4>
described above, the isomers thereof, and/or the
pharmacologically acceptable salts thereof exhibit the
confirmed effect to suppress the pigmentation in an in vivo
evaluation system by suppressing the melanin production on
the basis of, for example, the action to suppress the
activation of melanocyte as described above. That is, the
compound represented by the general formula (1) described
above, the compounds defined in <2> to <4> described above,
the isomers thereof, and/or the pharmacologically
acceptable salts thereof are useful as the active
ingredient of the prophylactic or ameliorating agent for
pigmentation.

[0063] Any compound, which provides any effect other
than the prophylactic or ameliorating effect for
pigmentation, also exists in the compound represented by
the general formula (1) described above, the compounds
defined in <2> to <4>», the isomers thereof, and/or the
pharmacologically acceptable salts thereof. 2&ny external
preparation for skin, which contains the compound in order
to express the effect as described above, also belongs to
the technical scope of the present invention, because the
effect of the present invention is utilized, provided that
it is principally aimed to provide the prophylactic or

ameliorating effect for pigmentation as the effect of the
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compound represented by the general formula (1) described
above, the compounds defined in <2> to <4>, the isomers
thereof, and/or the pharmacologically acceptable salts
thereof. The external preparation for skin of the present
invention is provided to prevent or ameliorate the
pigmentation. The purpcse "to prevent or ameliorate the
pigmentation" also includes the purpose having any
principal object intended to be achieved by preventing or
ameliorating the pigmentation, for example, the purpose,
tor example, for "skin whitening” and " pigmentation spot
amelioration”.
[0064]
<External preparation for skin of the present invention>
The external preparation for skin of the present
invention is characterized in that the external preparation
for skin contains the prophylactic or ameliorating agent
for pigmentation comprising any one of the compound
represented by the general formula (1) described above, the
compounds defined in <2> to <4>, the isomers thereof,
and/or the pharmacologically acceptable salts thereof.
[Q0865] In order to effectively express the prophylactic
or ameliorating effect for pigmentation of the compound
represented by the general formula (1), the compounds
defined in <2> to <4>, the isomers thereof, and/or the
pharmacologically acceptable salts thereof, it is
preferable to contain one or more of the species selected

from the compound represented by the general formula (1),
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the compounds defined in <2> to <4>, the isomers thereof,
and/or the pharmacologically acceptable salts thereof in a
total amount of 0.0001% by mass to 20% by mass, more
preferably 0.001% by mass to 10% by mass, and much more
preferably 0.005 to 5% by mass with respect to the total
amouni of the external preparation for skin. If the
content with respect to the total amount of the external
preparation for skin is less than 0.0001% by mass, the
prophylactic or ameliorating action for pigmentation is
lowered. On the other hand, even if an amount exceeding
20% by mass is used, the effect reaches the plateau.
Therefore, it is preferable to adopt the content described
above with respect to the total amount ¢f the external
preparation for skin.

[00s66] In the external preparation for skin of the
present invention, it is possible to contain any arbitrary
component usually used for the cosmetic preparation, other
than the essential components as described above. As for
the arbitrary component as described above, it is possible
to contain, for example, hydrocarbons including, for
example, squalane, Vaseline, and microcrystalline wax;
esters including, for example jojoba o0il, carnauba wax, and
octyldodecyl oleate; tTriglycerides including, for example,
clive oil, beef tallow, and coconut oil; fatty acids
including, for example, stearic acid, oleic acid, and
retinoic acid; higher alcohols including, for example,

oleyl alcchol, stearyl alcohel, and octyl dodecanol;
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anionic surfactants including, for example, sulfosuccinic
acid ester and sodium polyoxyethylenealkylisulfate;
amphoteric surfactants including, for example, alkyl
betaine; cationic surfactants including, for example,
dialkylammonium; nonionic surfactants including, for
example, sorbitan fatty acid ester, fatty acid
monoglyceride, polyoxyethylene adducts thereof,
polyoxyethylene alkyl ether, and polyoxyethylene fatty acid
ester; polyhydric alcohols including, for example
polyethylene glycol, glycercl, and 1,3-butanediol;
thickening/gelling agents; antioxidants; ultraviolet
abscrbing agents; coloring materials; antiseptics; and
powders. The external preparation for skin of the present
invention can be produced without any difficulty by
treating the components as described above in accordance
with the ordinary method in addition to the prophylactic or
ameliorating agent for pigmentation of the present
invention.

[0067] The external preparation for skin of the present
invention can be produced by treating the essential
components and the arbitrary components as described above
in accordance with the ordinary method, and processing the
components, for example, into a lotion, a milky lotion, an
essence, a cream, a pack cosmetic preparation, or a washing
preparation. Any form of the external preparation for the
skin can be adopted provided that it can be applied to the

skin. Because the active ingredient permeates intc the
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skin to express the effect, it is more preferable to use
the form of the external preparation which is conformable
to skin, such as the lotion, the milky lotion, the cream,
the essence et al.

[0068] The present invention will be explained in more
detail below as exemplified by Examples. However, it goes
wlthout saying that the present invention is not limited to

only Examples as described below.

EXAMPLES
[0G69]
<Production Example 1: Synthesis of L-isomer of Compound 1>

[0070]

SO5H
N~ OH
H O

N-{o-Toluoyl)-L-cysteic acid (L-iscmer of Compound 1)

[0071] In a recovery flask having a volume of 100 {mL)
were placed 3 (g) (17.7 mmol) of L-cystelc acid (Tokyo
Chemical Industry Co., Ltd.), tetrahydrofuran 18 (mL) (Wako
Pure Chemical Industries, Ltd.), and 18 {mlL) of water, and
the flask was then cooled in an ice bath. After the
cooling was sufficiently performed, potassium carbonate
4.40 (g) (31.6 mmol) {(Wako Pure Chemical Industries, Ltd.)
was added. o0-Toluoyl chloride 3.28 ({g) (Tokyo Chemical

Industry Co., Ltd.) was successively added so that the
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temperature of the reaction mixture was not raised. After
the addition, the ice bath was removed, and the reaction
mixture was stirred at room temperature. The progress of
the reaction was confirmed by thin layer chromatography,
and then tetrahydrofuran was evaporated under reduced
pressure. The obtained residue was washed with ethyl
acetate, and then pH was adjusted to ke not more than 2
with hydrochloric acid. The filtrate was concentrated, and
water (20 ml) was added thereto. The precipitated crystals
were obtained by filtration, and the crystals were
subjected to the washing with acetone. The filtrated
crystals were dried at 60°C to obtain Compound 1 having the
structure described above 0.78 {(g) {2.72 mmol).
Characteristic values are as follows.

[0072] 'H-NMR (D;0): & 2.31 (3H, s), 3.42 (2H, m), 4.86
(1, m), 7.24 (2H, m), 7.35 (2H, m}.

FAB-MS (negative ion mode): M/z = 286 {[M-H]).
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[0073]
<Production Example 2: Synthesis of L-isomer of Compound 2>

[0074]

SOH

\QEH CH

N-{m-Toluoyl)-L-cysteic acid (L-isomer of Compound 2)

[C075] In a recovery flask having a volume of 100 {mL)
were placed 3 (g) (17.7 mmol) of L-cysteic acid (Tokyo
Chemical Industry Co., Ltd.) , 18 (mL) of tetrahydrofuran
{(Wako Pure Chemical Industries, Ltd. ), and 18 (mL) of
water, and the flask was then cooled in an ice bath. After
the cooling was sufficiently performed, potassium carbonate
4.40 (g) {(31.6 mmol) (Wako Pure Chemical Industries, Ltd.)
and m-toluoyl chloride 2.19 (g) (Tokyo Chemical Industry
Co., Ltd.) were successively added so that the temperature
of the reaction mixture was not raised. The reaction was
performed for 1 hour in the ice bath, and then m-toluoyl
chloride 1.09 (g) (Tokyo Chemical Industry Co., Ltd.) was
added. After the addition, the ice bath was removed, and
the reaction mixture was stirred at room temperature. The
progress of the reaction was confirmed by thin layer
chromatography, and then tetrahydrofuran was evaporated
under reduced pressure. The c¢btained residue was washed
with ethyl acetate, and then pH was adjusted to be not more

than 2 with hydrochloric acid. The filtrate was

49



concentrated, and water (18 ml) was added thereto. After
performing the aging at 4°C, the precipitated crystals were
separated by filtration. The obtained crystals were
subjected to the washing with acetone, followed by being
filtrated. The filtrated crystals were dried at 60°C to
obtain Compound 2 having the structure described above 1.65
(g) (5.74 mmecl). Characteristic values are as follows.
[0076] '"H-NMR (DMSO-d¢): § 2.36 (3H, s), 2.94 (2H, m),
4.41 (14, m), 7.36 (2H, d), 7.58 (2H, t), B.84 (1H, d4),
12.5 (1H, bs).

FAB-MS (negative ion mode): M/z = 286 ([M-H]").
[0077]
<Production Example 3: Synthesis of L-isomer of Compound 3>

[0078]

o SO3H
Q/LN OH
H O

N- (p-Toluoyl)-L-cysteic acid (L-isomer of Compound 3)

[0079] In a recovery flask having a volume of 100 {(mL)
were placed 5 (g) {26.7 mmol} of L-cysteic acid monohydrate
{Sigma-Aldrich Co. ), 20 (mL}) of 1,4-dioxane (Wako Pure
Chemical Industries, Ltd. ), and 10 (mL) of water, and the
flask was then cooled in an ice bath. After the cooling
was sufficiently performed, 8 (N} aqueous sodium hydroxide
solution 10.7 (mL) and p-toluoyl chloride 3.36 (mL) (Sigma-

Aldrich Corporation} were successively added dropwise so
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that the temperature of the reaction mixture was not
raised. After the completion of the dropwise addition, the
ice bath was removed, and the reaction mixture was stirred
at room temperature. The progress of the reaction was
confirmed by thin layer chromatography, and then 1,4-
dioxane was evaporated under reduced pressure. The
obtained residue was washed with ethyl acetate, and then pH
was adjusted to be not more than 2 with hydrochloric acid.
The obtained agueous solution was dried by freeze drying,
and the objective substance was extracted with methanol.
Methanel was evaporated under reduced pfessure, and then
the crystallization was performed, followed by being
filtrated. The filtrated crystals were dried te obtain
Compound 3 having the structure described above 5.79 (g)
{20.2 mmol). Characteristic values are as follows.
[0080] 'H-NMR (Dp0): 8 2.32 (3H, s), 3.46 (2H, m), 4.87
(18, m), 7.25 (2H, d}, 7.64 (2H, 4d).

FAB-MS (negative ilon mode): M/z = 286 ([M-H}"}, 308

{IM+Na—-H] ).
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[0081]
<Production Example 4: Synthesis of L-isomer of Compound 4>

[00B2]

SOsH
N CH
MeO H O

N~ ({p~-Methoxybenzoyl)-L~cysteic acid (L-isomer of Compound
1)

[0083] In a recovery flask having a volume of 100 (mL)
were placed 2 (g} {11.8 mmol) of L-cysteic acid (Tokyo
Chemical Industry Ceo., Ltd. }, 12 (mL) of tetrahydrofuran
{(Wako Pure Chemical Industries, Ltd. ), and 12 (mL) of
water, and the flask was then cooled in an ice bath. After
the cooling was sufficiently performed, potassium carbonate
2.94 (g) (21.3 mmol} (Wako Pure Chemical Industries, Ltd.)
and 4-methoxybenzoyl chloride 1.61 {g) (Tokyo Chemical
Industry Co., Ltd.) were successively added so that the
temperature of the reaction mixture was not raised. The
reaction was performed for 1 hour in the ice bath, and then
4-methoxybenzoyl chloride 0.81 (g) (Tokyo Chemical Industry
Co., Ltd.}) was added again. After the addition, the ice
bath was removed, and the reaction mixture was stirred at
room temperature. The progress ¢f the reaction was
confirmed by thin layer chromatography, and then
tetrahydrofuran was evaporated under reduced pressure. The

obtained residue was washed with ethyl acetate, and then pH
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was adjusted to be not more than 2 with hydrochloric acid.
The precipitated crystals were filtrated and washed with
water. The filtrate was concentrated, and the
reprecipitated crystals were filtrated. The obtained
crystals were combined, followed by being subjected to the
washing with acefone. The crystals were filtrated, and
then the filtrated crystals were dried at 60°C to obtain
Compound 4 having the structure described above 2.47 (g)
(8.14 mmol)}. Characteristic values are as follows.
[0084] '"H-NMR (D;0): & 3.45 (2H, m), 3.81 (3H, s), 4.85
(14, m), 7.00 (2H, d), 7.72 (2H, d).

FAB-MS (negative ion mode): M/z = 302 ([M-H]"}.
[0085]
<Production Example 5: Synthesis of L-isomer of Compound 5>

[008e]

o SOsH
OH
gh
(.

(N~Biphenylicarbonyl)-L-cysteic acid (L-isomer of Compound

5)

[0087] In a recovery flask having a volume of 100 (mL)

were placed 2 (g) (11.8 mmol) of L-cysteic acid (Tokyo

Chemical Industry Co., Ltd. ), 12 (mL) of tetrahydrofuran
(Wako Pure Chemical Industries, Ltd. ), and 12 (mL) of

water, and the flask was then cooled in an ice bath. After

53



the cooling was sufficiently performed, potassium carbonate
2.94 (g) {21.3 mmol) (Wako Pure Chemical Industries, ILtd.)
and 4-phenylbenzoyl chloride 2.05 (g) (Tokyo Chemical
Industry Co., Ltd.) were successively added so that the
temperature of the reaction mixture was not raised. The
reacticn was performed for 1.5 hours in the ice bath, and
then 4-phenylbenzoyl chloride 1.02 (g) (Tokyo Chemical
Industry Co., Ltd.) was added again. After the addition,
the ice bath was remcved, and the reaction mixture was
stirred at room temperature. The progress of the reaction
was confirmed by thin layer chromatography, and then
tetrahydrofuran was evaporated under reduced pressure. The
obtained residue was washed with ethyl acetate, and then pH
was adjustea to be not more than 2 with hydrochleric acid.
The precipitated crystals were filtrated and washed with
water. The obtained crystals were subjected to the washing
with acetone, followed by being filtrated. The filtrated
crystals were dried at 60°C to obtain Compound 5 having the
structure described above 2.37 (g} (6.78 mmol).
Characteristic values are as follows.

[0088] *H-NMR (DMSO-dg): & 2.96 (2H, m), 4.54 (1H, q),
7.42 (1H, m), 7.51 {(2H, m), 7.74 (2H, d), 7.80 (2H, d),
7.90 {2H, d), 8.94 {1H, d).

FAB-MS (negative ion mode): M/z = 348 ([M-H]7).
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[0089]
<Production Example 6: Synthesis of Compound 6>

[00S80]

SO3H

O
H O

N- (p-Toluoyl)homocysteic acid (Compound 6)

[0091] In a recovery flask having a volume of 100 (mL)
were placed 2 (g) {10.9% mmol) of DL-homocysteic acid
(Sigma—Aldrich Co. )}, 12 {(mL) of tetrahydrofuran (Wako Pure
Chemical Industries, Ltd. )}, and 12 {(mL) of water, and the
flask was then cooled in an ice bath. After the cooling
was sufficiently performed, potassium carbenate 2.71 (g)
(12.6 mmol) (Wako Pure Chemical Industries, Ltd.) was
added. p-Toluoyl chloride 1.49 {(g) (Sigma—-Aldrich
Corporation) was successively added so that the temperature
of the reaction mixture was not raised. The reaction was
performed for 1 hour in the ice bath, and then p-toluoyl
chloride 0.76 (g) (Sigma-Aldrich Corporation) was added
again. After the addition, the ice bath was removed, and
the reaction mixture was stirred at room temperature. The
progress of the reaction was confirmed by thin layer
chromatography, and then tetrahydrofuran was evaporated
under reduced pressure. The obtained residue was washed

with ethyl acetate, and then pH was adjusted to be not more
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than 2 with hydrochloric acid. The solution was filtrated,
and then the filtrate was concentrated, to which methanol
was added. The precipitated crystals were separated by
filtration, followed by being subjected to the washing with
water, The crystals were filtrated, and the filtrated
crystals were dried at 60°C to obtain Compound 6 having the
structure described above 1.95 (g) (6.47 mmol).
Characteristic values are as follows.
[0092] 'H~-NMR (DMSO-de¢): & 2.12 (2H, m), 2.35 (3H, s),
2.57 (2H, t), 4.37 (1H, m), 7.26 (2H, d), 7.79 (2H, d},
9.02 (1H, d).

FAB-MS (negative ion mode): M/z = 300 ([M~H]T).
[0083]
<Test Example 1: UVB-induced cell activation inhibition
test using normal human melanocyte>

The inhibitory effect of the compounds on the
activation of melanocyte by activating factor produced and
released from normal human keratinocyte by the ultraviolet
B (UVB) was evaluated by using the index of the cell
proliferation of normal human melanocyte.
[0094] Normal human keratinocyte (Kurabo Industries,
Ltd.) were seeded by Humedia-KG2 medium {Kurabo Industries,
Ltd.) at a concentration of 10 x 10% cells/well in 24-well
plate. Then, cells were cultured for 24 hours.
[0085] The compound was dissolved at a concentration of
100 mM in DMSO, which was diluted 1,000 times with Humedia-

KG2 medium and used as a sample solution. As for the
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positive control group, tranexamic acid was dissolved at a
concentration of 100 mM in DMSO, which was diluted 1,000
times with Humedia-KG2 medium as a positive control sampie
solution. As for the negative control group, DMSO was
diluted 1,000 times with Humedia-KG2 medium as a negative
control sample solution. The concentrations of the
compounds were adjusted so that they did not inhibit
proliferation of cells.

[0096] The medium of normal human keratinocyte was
exchanged with Humedia-KG2 medium (sample solution)
containing the compound at a predetermined concentration
and cells were cultured for further 24 hours. After that,
the medium was exchanged with PBS (phosphate buffered
saline), and cells were irradiated with the ultraviolet B
(UVB) at 5 mJ/cm® by using an ultraviolet lamp (FL20S * E-
30/DMR, Toshiba Medical Supply Co., Ltd.} as a light
source. After the ultraviolet radiation, PBS was exchanged
with the sample sclution. Cells were cultured for further
24 hours, and then the conditioned medium was collected.
Normal human melanocyte cells were seeded at the
concentration of 3 x 10 cells/well in 96-well plate by a
medium of Medium 254 (Kurabo Industries, Ltd.). Cells were
cultured for 24 hours. After that, the medium was
exchanged with the conditioned medium collected from normal
human keratinocyte, and cells were cultured for further 24
hours. After 24 hours, the medium was exchanged with

Humedia-KG2 medium containing 0.5 mg/mL of 3~(4,5-dimethyl-
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Z2-thiazoyl)-2, 5-diphenyl-2H-tetrazolium bromide (MTT), and
cultured for 3 hour.

[0097] The formazan amount was measured by the
absorbances at 570 nm and 690 nm of cell lysate lysed with
2-propanol using a microplate reader (Benchmark Plus, Bio-
Rad) by subtracting the absorbance at 690 nm from the
absorbance at 570 nm.

[0088] The inhibitory effect of each compounds on
melanocyte proliferation was calculated as the formazan
production ratio (%) when the absorbance of negative
control group, which was added DMSCO and UVB irradiated, was
defined as 100%.

[0099] Tt can be evaluated that small production ratio
of formazan shows that £he melanoccyte proliferation is low.
Therefore, the small production ratio of formazan means
that the inhibitory effect of the compounds is strong
against the activation of melanocyte by the melanocyte

activating factor released form keratinocyte.
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[01GO]

Table 1
Compound Gliraviolet B Melanocyte proliferation
(OVEB) ratio
(mJ/ em?) Average {%) Standard
deviation (%)
DMSO 0 48.1 3.78
DMSO (negative control) 5 100.0 7.08
Tranexamic acid (positive 5 80.9 8.70
control)
L-Isomer of Compound 1 5 13.7 1.02
L~Isomer of Compound 2 5 77.0 5.72
L-Isomer of Compound 3 5 58.4 8.37
L-Isomer of Compound 4 5 65.6 6.45
L-Isomer of Compound 5 5 79.0 10.38
Compound 6 5 71.3 3.55
[0101] The melanocyte proliferation ratio shows the mean
+ S.D. of 3 samples.
[0102] Tablel shows that all these compounds have

excellent inhibitory effect, although the inhibitory effect
of compounds are different. Therefore, it revealed that
all of the compounds have the excellent inhibitory effect
to the activation of melanocyte caused by the activating
factor produced and released from normal human
keratinocyte.
[0103]
<Test Example 2: Ultraviolet ray-induced pigmentation
suppression test using guinea pigs >

The hair of the dorsal skin of each of eight pigmented
guinea pigs was removed and shaved using an electrical hair
clipper and shaver, and each of the sites was covered with

a black cloth having a total of four (two on the top and

59




bottom and two on the right and left) irradiation windows
with a size of 2x2 cm, and then irradiated with ultraviolet
rays of 300 mJ/cm? using FL20S:E30 lamp as a light source.
The operation was repeated on days 1, 3, 5, and 8 after the
start of the test to induce pigmentation on the four test
sites. Compound 3 was dissolved in ethanol at a
concentration of 0.5% (w/v) to prepare samples for
application. Further, as a control, ethanol was used alone
as a sample for application. On the lst day of the test
after the ultravioclet radiation, the application of samples
was started. The respective samples were applied in an
amount of 30plL cnce a day to the predetermined test sites,
and the application was continued for 6 weeks (until day 42
of the test). The skin brightness (L* wvalue) of each of
the test sites was measured by a colorimeter (CR-200,
Konica Minolta Holdings, Inc.} before the ultraviolet
radiation on the day of the start of application{day 1) and
after 6 weeks (on the 43rd day of the test), and a AL*
value was calculated by subtracting an L* value before the
ultraviolet radiation from the L* value on 43rd day of the
test. Tabkle 2 shows the results. As degree of the
pilgmentation becomes stronger, the AL* value becomes
smaller. Therefore, it can be evaluated that, as the AL*
value becomes larger (high numerical value), pigmentation
is more inhibited. The results revealed that compound 3
clearly suppresses the pigmentation induced by the

ultraviolet at the concentration of 0.5% when it is applied
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to the skin.

[0104]

Table 2
Test sample Concentration AL* value
Solvent control group - -10.07£0.78
Compound 3 0.5% -8.88%0.54

AL* value indicates "average * standard deviation" of 8

animals.

[0105]
<Example 1: Production Example 1 of external preparation
for skin of the present invention>

A cosmetic (lotion), which was the external
preparation for skin of the present invention, was prepared
in accordance with a formulation shown in Table 3. That
is, the formulation components were heated to 80°C,
stirred, dissolved, and cooled by stirring to obtain Lotion
1. In the same way as above, a lotion of Comparative
Example 1 was prepared by replacing " compound represented
by the general formula (1) of the present invention
{Compound 3}" with water.
[0106]

Table 3

Component % by weight

"Compound represented by the general formula
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(1) of the present invention (Compound 3)" G.5

POE (60) hydrogenated castor oil 0.1
1, 3-Butanediol 5.0
Glycerin 2.0
Polyethylene glycel 400 3.0
1,2-Pentanediol 3.0
Xanthan gum 0.1
Potassium hydroxide 6.05
Methylparaben 0.2
Water 86.05
Total 100
[0107]

<Test Example 3: Inhibitory efiect éf cosmetic (lotion) on
nltraviolet ray-induced pigmentation in human>

Inhibitory effects on pigmentation of Compound 3 was
investigated by using Lotion 1 and the cosmetic preparation
of Comparative Example 1. Two sites each having a size of
1.5 cmxi.5 cm were set at the medial side of the upper arm
of each volunteer panelist on the initial day (1lst day) of
the test. The skin brightness (L* value) of each of the
test sites was measured by a colorimeter {CR-300, Konica
Minolta Holdings, Inc.). After measuring the skin
brightness of the sites on the initial day of the test, the
sites were irradiated with ultraviolet rays at twice the
minimum erythema dose (2 MED). From the first day after

the completion of irradiation, 50 pL of each sample (lotion
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1 and comparative example 1) were appliedto the test sites
predetermined three times a day for 14 consecutive days.

24 hours after the completion of application{on the 15th
day), the skin brightness (L* value) of each test site was
measured using a colorimeter (CR-300, Konica Minoita
Holdings, Inc.), and a AL* value was calculated based on an
L value of the untreated site. Table 4 shows the results.
As degree of the pigmentation becomes stronger, the AL*
value becomes smaller. Therefore, 1t can be evaluated
that, as the AL* value becomes larger (high numerical
value), pigmentaticn is more inhibited. The fact suggests
that the lotion 1 which is the external preparation for
skin of the present invention has an excellent pigmentation
inhibitory effect. This ié considered to be provided by
the inhibitory effect on melanin production of compound
represented by the general formula (1) of the present

invention (Compound 3) described above.

[0108]
Table 4
Test sample AL* value
Lotion 1 -3.25
Comparative Example 1 -4_02
[01091]

<Example 2: Production Example 2 of external preparation

for skin of the present invention >
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A water-in-oil cream was prepared in accordance with a
formulation shown in Table 5. Specifically, the components
of A and B were heated to 80°C respectively, and the
components of B were gradually added to the components of
A, followed by homogenization of emulsified particles by a
homogenizer to obtain Cream 1. In the same way as above, a
cream of Comparative Example 2 was prepared by replacing
"compound represented by the general formula (1} of the
present invention (Compound 3)" with water, and a cream of
Comparative Example 3 was prepared by replacing "compound
represented by the general formula (1) of the present

invention (Compound 3)" with arbutin.
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[ol10]

Table 5

Component Parts by welight
A
Sucrose fatiy acid ester 0.5
Vaseline 1.0
Lanolin ' 3.0
Ligquid paraffin 8.0
Low viscosity silicone 30.0
Stearyl alcchol 0.5
Stearic acid .55
Undecylenic acid monoglyceride 2.0
Organic modified bentonite | 2.0
B
1, 3~Butanediol 5.0
Glycerin 20.0
"Compound represented by the general formula

{l} of the present invention (Compound 3)" 0.5
Methylparaben 0.2
Water 26.6
Potassium hydroxide 0.05
Polyglucosyloxyethyl methacrylate 0.1

{molecular weight: about 100,000)

Total 100
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{0111}
<Test Example 4: Inhibitory effect of cosmetic (cream) on
ultraviolet ray-induced pigmentation in human>

Inhibitory effects on pigmentation of Cream 1 and the
cosmetics of Comparative Example 2 and Comparative Example
3 were examined. Four sites each having a size of 1.5 cm x
1.5 cm, which were divided into upper and lower section
respectively, were set at the medial side of the upper arm
of each of 10 volunteer panelist. The sites were
irradiated with ultraviolet rays at a minimum erythema dose
(L MED} once a day for 3 consecutive days, i.e., 3 times.
After the third ultravioclet radiation, 50 uL of each sample
(Cream 1, comparative example 2 and comparative example 3)
were applied to the test sites predetermined thrée times a
day for 28 consecutive days. One site was not treated.
After 24 hours after the completion of the application (on
the 29th day), the skin brightness (L* value) of each test
site was measured using a colorimeter {(CR-300, Konica
Minolta Holdings, Inc.}, and a AL* value was calculated
based on an L value of the untreated site. As degree of
the pigmentation becomes stronger, the L* value becomes
smaller. Therefore, it can be evaluated that, as the AL*
value becomes larger (high numerical value}, pigmentation
is more inhibited. Table 6 shows the results. The fact
suggests that the Cream 1 which is the external preparation
for skin of the present invention has an excellent

pigmentation inhibitory effect. This is considered to be
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provided by the inhibitory effect on melanin production of
compound represented by the general formula (1) of the

present invention {Compound 3) described above.

[0112]
Table 6
Test sample AL* wvalue
Cosmetic preparation (Cream 1) 0.93
Comparative Example 2 0.12
Comparative Example 3 0.35
INDUSTRIAL APPLICABILITY
[0113] The present invention can be applied tc the

external preparation for skin including, for example, the

cosmetic preparation for skin whitening.
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CLAIMS

1. An agent when used for prophylaxis or amelioration
of pigmentation, comprising a compound represented by the
following general formula (1), an isomer thereof, and/or a

pharmacologically acceptable salt thereof:

0
(CHo)N-S-0OR,
R,00C NH ©
P NCH,)M—R,

(1)
[wherein:

R; represents a hydrogen atom or a linear chain or
branched alkyl group having 1 to 8 carbon atom(s};

R: represents a hydrogen atom, a substituted or
unsubstituted aliphatic hydrocarbon group having 1 to 8 carbon
atom(s), a substituted or unsubstituted aromatic group, a
substituted or unsubstituted poliycyclic fused aromatic group,
or a substituted or unsubstituted heterocyclic group having a
5 to 12 carbon atoms;

Rs; represents a substituted or unsubstituted aromatic
group, a substituted or unsubstituted polycyclic fused
aromatic group, or a substituted or unsubstituted heterocyclic
group having a 5 to 15 carbon atoms;

n represents an integer of 1 or 2, and m represents an

integer of 0 to 3.1
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2. The agent when used for prophylaxis or amelioration
of pigmentation according to claim 1, wherein in the general
formula (1);

R; represents a hydrogen atom or a linear chain or
branched alkyl group having 1 to 8 carbon atom(s};

R: represents a hydrogen atom;

R; represents a substituted or unsubstituted aromatic
group, a substituted or unsubstituted polycyclic fused
aromatic group, or a substituted or unsubstituted heterocyclic
group having a 5 to 15 carbon atoms;

n represents an integer of 1 or 2, and m represents an

integer of 0 to 3.

3. The agent when used for prophylaxis or.amelioration
of pigmentation according to claim 1 or 2, wherein in the
general formula (1);

R, represents a hydrogen atom or a linear chain or
branched alkyl group having 1 to 8 carbon atom(s);

R; represents a hydrogen atom;

Rz represents a substituted or unsubstituted aromatic
group, a substituted or unsubstituted polyeyclic fused
aromatic group, or a substituted o¢or unsubstituted hetercocyclic
group having a 5 to 15 carbon atomns;

n represents an integer of 1 or 2, and m represents 0.

4. The agent when used for prophylaxis or amelioration
of pigmentation according to any one of claims 1 to 3, wherein

in the general formula (1);

R, represents a hydrogen atom or a linear chain or
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branched alkyl group having 1 to 8 carbon atom(s);

R» represents a hydrogen atom;

R: represents a substituted or unsubstituted arcmatic
group, & substituted or unsubstituted polycyclic fused
aromatic group, or a substituted or unsubstituted heterocyclic
group having a 5 to 15 carbon atoms;

n represents 1, and m represents 0.

5. The agent when used for prophylaxis ox amelioratiecn
of pigmentaticon according to .any cne of claims 1 to 3, wherein
the compound represented by the general formula (1) is N—(o-
toluoyl)cysteic acid (Compound 1), N-{m-toluoyl)cysteic acid
{Compound 2), N-{p-toluoyl)cysteic acid (Compound 3}, N-(p-
methoxybenzoyl)cysteic acid (Compound 4), N-(4-
phenylbenzoyl)cysteic acid (Compound %), N-(p-
toluoyl) homocysteic acid (Compound 6), an isomer thereof,

and/or a pharmacologically acceptable salt thereof:
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SO;H
N OH
H O

N—-(o-toluoyl)cysteic acid (Compound 1);

SO4H

N

N—- (m—toluoyl)cysteic acid (Compound 2);

SO5H

N-{p—toluoyl)cysteic acid (Compound 3);

Mes H O
N- (p—methoxybenzoyl) cysteic acid (Compound 4};

o SOsH
OH
N
()

N- (4-phenylbenzoyl) cysteic acid (Compound 5);
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SO3H

Jes ra

N-{p—toluoyl)homocysteic acid (Compound 6).

6. An external preparation for skin, containing the
agent when used for prophylaxis or amelioration of

pigmentation as defined in any one of claims 1 to 5.

7. The external preparation for skin according to claim
6, wherein 0.0001% by mass to 20% by mass of the agent when
used for prophylaxis or amelioration of pigmentation is
contained with respect to a total amouni of the external

preparation for skin.

8. The external preparation for skin according to claim
6 or 7, wherein the external preparation for skin is a

cosmetic preparation.

9. An external preparation when used for skin
whitening, containing the compound represented by the general
formula (1), the isomer thereof, and/or the pharmacoclogically

acceptable salt thereof.
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