Description

Title of Invention: ANTI-WRINKLE AGENTS

Technical Field

FO001] The present invention relates to a wrinkle-reducing
agent and also relates to an external preparation for skin,
specifically a cosmetic or the like, containing the wrinkle-reducing
agent. Thepresent inventionalsorelatestoanovel compoundhaving

a wrink}e—reducing effect.

Background Art

[0002] Worsened skin symptoms such as wrinkles, age spots,
dullness, and sagging, which are caused by factors such as increasing
age, stress, and ultraviolet rays exposure, are very easily
recognized by appearance as aging signs. Therefore, people have
a very strong interest in skin aging phencmena, and various means
have been developed for the purpose of maintaining the appearance
of the skin beautifully.

[0003] Wrinkles are one of skin aging phenomena. However, at
present, the mechanism of wrinkle formation has not yet been
completely elucidated because the mechanism is complicated and the
experimental reproduction is very difficult. Examples of the
mechanism of wrinkle formation include cellular damages due to
ultraviolet rays ana the like and cellular apoptosis enhanced by

the damages, hydrolysis of fiber components such as collagen due
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to increases in expression of ©proteases such as matri:";
metalloproteases (MMPs)}, and fiber bundle discrganization due to
increasedcytokines. Inparticular, MMPshaveavarietyof functions
such as degrading the extracellular matrix formed of collagen,
proteoglycan, elastin, and the like, and degrading proteins
expressed on the surface of cells, and include a large number of
subtypes. MMP1l degrades type I collagen and type III collagen as
major components of the skin dermal matrix. MMP2 and MMP9 degrade
type IV collagen and laminin as basement membrane components and
elastin as a dexmal matrix component, for example. MMP3 and MMP10
degrade proteoglycan, type IV collagen, and laminin, for example.
Those degradation actions cause the decrease and degeneration of
the extracellular matrix, which are recognized as one of important
factors for the formation of wrinkles, sagging, and the like in
the skin (see Patent Literaturel). Further, inflammatorycytokines
such as TNF-¢, I1.-1, and IL-6 are known to be involved in the formation
of wrinkles and sagging through the induction of the production
of MMPs {seePatent Literature?2). Asdescribedabove, those factors,
which are strongly involved in skin aging phenomena such as wrinkles
and sagging, are far from independent factors and also supposedly
influence each other. Such situationmakes themechanismof wrinkle
formation complicated.

[00041] It is widely known that retinoic acid exhibits an effect
of reducing wrinkles, which are one of skin aging phenomena and

occur as a result of photoaging due to irradiation with ultraviolet



rays (see Non Patent Literature 1). In the United States, retinoic
acid has been approved as a pharmaceutical agent for the treatment
of wrinkles and acnes, and has been used as a drug for the rejuvenation
of the skin in a large number of patients. In contrast, in Japan,
retinoic acid has not been approved because of its problems in terms
of safety such as irritation to the skin. Further, some attempts
have been made on reducing wrinkles using a blend of collagen and
hyaluronic acid (see Patent Literatures 3 and 4), and besides,
ascorbic acid (see Patent Literature 5), tocopherol (see Patent
Literature 6), or the l1ike is known as the wrinkle-reducing agent.
However, no wrinkle-reducing material that gives sufficiently
satisfactory results has been found for, for example, the following
reasons: the wrinkle-reducing agent does not have any sufficient
wrinkle-reducing effect; and the wrinkle-reducing agent may cause
problems in terms of safety or stability such as expression of an
undesired drug effect at a concentration at which a wrinkle-reducing
effect is expressed. Thus, there has been a strong demand for the
development of a novel wrinkle-reducing agent,

[0005] With regard to amino acids, there are a large number
of amino acids including naturally-occurring and
non-naturally-occurring amino acids. Those amino acids are known
to serve as functional polymers responsible for the maintenance
of bioclogical structures and bioclogical reactions, and besides,
to exhibit various bioactivities. The natu_rally-occurring amino

acids or derivatives thereof are expected to have not only



bicactivities but also high safety, and are thus widely employed
in the fields of foods, cosmetics, and pharmaceutical agents, for
example. Inparticular, in the field of cosmetics, it is known that
alanine exhibits a skin-whitening actioﬁ (see Patent Literature
7), an c-amino acid derivative exhibits a parakeratosis inhibitory
action, a pore—-shrinking action, or a rough
skin—preventing/ameliorating action (see Patent Literature 8), a
cysteic acid or homocysteic acid exhibits a skin
desquamation-promoting or epidermal rénewal~stimulating action
(see Patent Literature 9), an N-acyl amino acid exhibits a hair
growth-promoting action and a moisture~retaining action (see Patent
Literaturel0), andanessential aminoacidsuchas glutamine exhibits
a cell-stimulatory action (see Patent Literature 11). Further,
-alanine is known to have a wrinkle-reducing action (see Patent

Literature 12).

Citation List

Patent Literature

[0006] [PTL 1] JP 2001~192317 A
[P?L 2] JP 2005-089304 A

[PTL 3] Jp 33-500 A

[PTL 4] JP 2007-1913%6 A

[PTL 5] JP 2003-267856 A

[PTL 6] JP 62-19511 A

[PTL. 7] JP 11-049629 A



[PTL 8] JP 2006-327971 A

[PTL 98] JP 09-110627 A

[PTL 10] JP 11-080105 A

[PTL 11] JP 61-289016 A

[PTL 12} JP 11-49628 A

Non-Patent Literature

[0007] [NPL 1] Development technology £for anti-aging,
whitening, and moisture-~retaining cosmetics, CMC Publishing Co.,

Ltd., Masato Suzuki {(ed.)

Summary of Invention

Technical Problem

{0008] The present invention has been made in view of the
above-mentioned circumstances. An object of the present invention
is to provide a wrihkle—reducing agent that is suitable for an
ingredient for an external preparation for skin and has a novel

scaffold.

Solution to Problem

[0009] The inventors of the present invention have made
extensive studies to seek a novel scaffold having a wrinkle-reducing
action. As a result, the inventors have found that a compound
represented by the following general formula (1), a stereoisomer
of the compound, and a pharmacologically acceptable salt thereof

have excellent wrinkle-reducing effects on wrinkles formed by



ultraviolet rays exposure and the like. Thus, the present invention

has been completed.

[0010] That is, the present invention is as follows.
<1l>Awrinkle-reducingagent, includinga compound represented

by the following general formula (1), a stereoisomer of the compound,

or a pharmacologically acceptable salt thereof.

[Chem. 1]

(CHINR,
R,00C” “N—Rs
O (CHg)m"‘R4 (1)

[In the formula, R; represents a hydrogen atom or a Linear or branched
alkyl group having 1 to 8 carbon atoms; R; represents -SH, -S5SO0s3H,
-5-5-%X3, —-8~%X2, -80-X3, -S0:-¥;z, -S03~-NY;-¥s5, or —=80,-NY;-Y3, provided
that theX; to¥seachindependentlyrepresent analiphatichydrocarbon
group having 1 to 8 carbon atoms or an aromatic moiety having 5
to 12 carbon atoms, in which a hetercatom may be substituted for
a hydrogen atom oxr a carbon atom, and the Y; to ¥3; each independently
represent a hydrogen atom or a lineaxr or branched alkyl group having
1 to 8 carbon atoms; R; represents a hydrogen atom or an acyl group
having a linear or branched alkyl chain having 1 to 8 carbon atoms;
R4 represents an op£ionally unsubstituted or substituted aromatic
group or polycyclic condensed aromatic group having 5 to 12 carbon
atoms; m represents an integer of 0 to 3; and n xrepresents an integer

of 1 or 2.]



[0011] <2> The wrinkle-reducing agent according to Item <1>,
in which the compound represented by the general formula (1) is

a compound represented by the following general formula (2).

[Chem. 2]
sz)ﬂ‘Rs
Rs00C” "N—Ry

0)\(CH2)m-—R8 (2)

[In the formula, Rs represents a hydrogen atom or a linear or branched
alkyl group having 1 to 8 carbon atoms; Rg represents —S-X,, provided
that the X; represents an aliphatic hydrocarbon group having 1 to
8 carbon atoms or an aromatic moiety having 5 to 12 carbon atoms,
in which a heterocatom may be substituted for a hydrogen atom or
a carbon atom; Ry represents a hydrogen atom or an acyl group having
a linear or branched alkyl chain having 1 to 8 carbon atoms; Rg
representsanoptionallyunsubstitutedorsubstituted aromaticgroup
or polycyclic condensed aromatic group having 5 to 12 carbon atoms;
m represents an integer of 0 to 3; and n represents an integer of
1 or 2.]

[0012] <3> The wrinkle-reducing agent according to Item <1>,
in which the compound represented by the general formula (1) is
a compound represented by the following general formula (3).

[Chem. 3]



(CHoI Ry
Rs00C” “NH
7 (CHmM Ry ()

[In the formula, Ry represents a hydrogen a_ttom or a linear or branched
alkyl group having 1 to 8 carbon atoms; Rjg represents —-5-X,, provided
that the X; rebresents an aliphatic hydrocarbon group having 1 to
8 carbon atoms or an aromatic molety having 5 to 12 carbon atoms,
in which a heterocatom may be substituted for a hydrogen atom or
a carbon atom; Rj;y represents an optionally unsubstituted or
substituted aromatic group or polycyclic condensed aromatic group
having 5 to 12 carbon atoms; m represents an integer of 0 tc 3;
and n represents an integer of 1 or 2.]

[0013] <4> The wrinkle-reducing agent according to Item <1>,
in which the compound represented by the general formula (1) is
a compound represented by the following general formula {4).

[Chem. 4]

S.
Riz
R1,00C” “NH

CHo)m—Ryqy (4)

[Inthe formula, Riz represents a hydrogen atomor a 1inear or branched
alkyl group having 1 to 8 carbon atoms; Riz represents an aliphatic
hydrocarbon group having 1 to 8 carbon atoms or an aromatic moiety

having 5 to 12 carbon atoms, in which a hetercatom may be substituted



for a hydrogen atom or a carbon atom; Ris represents an optionally
unsubstituted or substituted aromatic group or polycyclic condensed
aromatic group having 5 to 12 carbon atoms; and m repreéents an
integer of 0 to 3.]

[0014] <5> The wrinkle-reducing agent according to Item <1>,
in which the compound represented by the general formula (1) is
a compound represented by the following general formula (5).

[Chem. 5]

)(?Hz)ﬂ‘Rm
Rys00C" N-R47
O CHz)nT"'R13 (5)

[In the formula, Ris represents a hydrogen atomor a linear or branched
alkyl group having 1l to 8 carbon atoms; Rig represents —S03H or -S02-¥y,
providedthattheXarepresentsanaliphatichydrocarbongrouphaving
1 to 8 carbon atoms or an aromatic moiety having 5 to 12 carbon
atoms, in which a heteroatom may be substituted for a hydrogen atom
or a carbon atom; Ryy; represents a hydrogen atom or an acyl group
having a linear or branched alkyl chain having 1 to 8 carbon atoms;
Rig represents an optionally unsubstituted or substituted aromatic
group or polycyclic condensed aromatic group having 5 to 12 carbon
atoms; m represents an integer of 0 to 37 and n represents an integer
of 1 or 2.]

[0015] <6> The wrinkle-reducing agent accoxrding to Item <1>,

in which the compound represented by'the general formula (1) is



a compound represented by the following general formula (6).

[Chem. 6]

(CHg) n~503H
R:g00C” “NH
O CHam Ry  (5)

[In the formula, Ryg represents a hydrogen atomor a linear ox branched
alkyl group having 1 to 8 carbon atoms; Ry represents an optiocnally
unsubstituted or substituted aromatic group or polycyclic condensed
aromatic group having 5 to i2 carbon atoms; m represents an integer
of 0 te 3; and n represents an integer of 1 or 2.]

[0016] <7> A compound, which is represented by the following
general formula (5), a stereoisomer of the compound, or a
pharmacologically acceptable salt thereof.

[Chem. 7]

sz)ﬂ'Rm
Ris00C” N-Ry7
CHz)m—Rq3 (5)

[In the formula, Rys represents a hydrogen atomor a 1inear oxr branched
alkyl group having 1 to 8 carbon atoms; Rig represents -SO03H or -S02-Xy,
provided that the X4 represents an aliphatic hydrocarbon group having
1 to 8 carbon atoms oxr an aromatic moiety having 5 to 12 carbon
atoms, in which a heteroatom may be substituted for a hydrogen atom

or a carbon atom; Ry represents a hydrogen atom or an acyl group
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having a linear ox branched alkyl chain having 1 to 8 carbon atoms;
Rig represents an optionally unsubstituted or substituted aromatic
group or polycyclic condensed aromatic group having 5 to 12 carbon
atoms; m represents an integer of 0 to 3; and n represents an integer
of 1 or 2.]

[0017] <8> A compound, which is represented by the following
general formula (6), a stereoisomer of the compound, or a
pharmacologically acceptable salt thereof.

[Chem. 8]

(CHo)n-SOH
R.g00C “NH
CHom—Rgp  (6)

[In the formula, Ris represents a hydrogen atomor a linear or branched
alkyl group having 1 to 8 carbon atoms; Ry represents an op1;iona11y
unsubstituted or substituted aromatic group oxr polycyclic condensed
aromatic group having 5 to 12 carbon atoms; m represents an integer
of 0 to 3; and n represents an integer of 1 or 2.]

{0018] <9> An external preparation for skin, including the
wrinkle-xreducing agent according to any one of Items <1> to <6>
in an amount of 0.001 to 20% by mass.

<10> The external preparation for skin according to Item <S>, in
which the external preparation for skin is a cosmetic use.

<11> A wrinkle~-reducing method, including administering, to a site

needed for reducing wrinkles, the compound represented by the
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following general formula (1), a stereocisomer of the compound, ox
a pharmacologically acceptable salt thereof.

[Chem. 9]

(CHz)n_Rz
R.00C” “N—R;
O CHmRs (1)

[In the formula, R; represents a hydrogen atomor a 1linear or branched
alkyl group having 1 to 8 carbon atoms; R, represents -SH, -50zH,
-85-5-X1, =S-X2, -S50-X3, —S50,-¥y, —S03-NY;~Xs5, or ~S0;-NY,-¥Y3, provided
that theX; toXseachindependentlyrepresent analiphatichydrocarbon
group having 1 to 8 carbon atoms or an aromatic moiety having 5
to 12 carbon atoms, in which a heteroatom may be substituted for
a hydrogen atom or a carbon atom, and the Y; to ¥3 each independently
represent a hydrogen atom or a linear or branched alkyl group having
1 to 8 carbon atoms; Rz represents a hydrogen atom or an acyl group
having a linear or branched alkyl chain having 1 to 8 carbon atoms;
Ry represents an optionally unsubstituted or substituted aromatic
group or polycyclic condensed aromatic group having 5 to 12 carbon
atoms; m representé an integer of 0 to 3; and n represents an integer

of 1 or 2.]

Advantageous Effects of Invention
{0019] According to the present invention, +the novel

wrinkle-reducing agent can be provided. Further, the external
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preparation for skin and cosmetic each containing the novel
wrinkle-reducing agent canbe provided. Further, the novel compound

having a wrinkle-reducing action can be provided.

Brief Description of the Drawings

[0020] [FIG. 1] FIG. 1 is a graph illustrating a
wrinkle-reducing action of Compound 1 in the present invention using
a photoaging model.

[FIG. 2] FIG. 2 is a graph illustrating a wrinkle~reducing action
of Compound 2 in the present invention using a photoaging model.
[FIG. 3] FIG. 3 is a graph illustrating a wrinkle~reducing action
of Compound 3 in the present invention using a photoaging model.
[FIGS. 4] FIGS. 4 are graphs illuétrating procollagen-producing
actions of Compounds 1 and 2 of the present invention.

[FIGS. 5] FIGS. 5 are graphs illustrating procollagen-producing
actions of Compounds 3 and 4 of the present invention.

[FIGS. 6} FIGS. 6 are graphs illustrating procollagen-producing
actions of Compounds 5 and 6 of the present invention.

[FIGS. 7] FIGS. 7 are graphs illustrating procollagen-producing

actions of Compounds 7 and 8 of the present invention.

Description of Embodiments
[0021] (1) Compound represented by general formula (1)
céntained in wrinkle-reducing agent of present invention

An active ingredient of the wrinkle-reducing agent of the

i3



present invention is a compound represented by the following general
formula (1), a stereoisomer of the compound, or a pharmacologically
acceptable salt thereof.

[Chem. 10]

(CHp)n Ry
R,00C" "N—R;
CHpm—Ry (1)

[0022] In the genéral formula (1), R; represents a hydrogen
atom or a linear or branched alkyl group having 1 to 8 carbon atoms;
Ry represents —~SH, -S03H, -5-8-%;, -5-%z, -S0-X3, —802~%X,, ~80,—-NY1-Xs,
or —80,-NY;-Y3, provided that the X; toXs each independently represent
an aliphatic hydrocarbon g;roup having 1 to 8 carbon atoms or an
aromatic moiety having 5 to 12 carbon atoms, in which a heteroatom
may be substituted for a hydrogen atom or a carbon atom, and the
Y1 to Y3 each independently represent a hydrogen atom or a linear
or branched alkyl group having 1 to 8 carbon atoms; R; represents
a hydrogen atom or an acyl group having a linear ox branched alkyl
chain having 1 to 8 carbon atoms; R; represents an optionally
unsubstituted or substituted aromatic group or polycyclic condensed
aromatic group having 5 to 12 carbon atoms; m represents an integer
of 0 to 3; and n represents an integer of 1 or 2. Here, the
above-mentioned aromatic moiety includes an aromatic hydrocarbon
group such as a toluyl group, a xylyl group, a benzyl group, or

a naphthylmethyl group as well as an arocmatic group such as a phenyl
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group, a pyridyl group, a naphthyl group, or a biphenyl group.
[0023] Suitable examples of such compound represented by the
general formula (1) include a compound represented by the general
formula (2) as described later and a compound represented by the
general formula (5) as described later. The compound represented
by the general formula (2) 1s more preferably a compound represented
by the general formula (3), still more preferably a compound
represented by the general formula (4). Further, the compound
répresented by the general formula (5) is more preferably a compound
represented by the general formula (6). In a compound in which R;
represents a thiol group out of the compounds represented by the
general formula (1), thicl moieties are linked via a disulfide bond
to forma dimer. Such dimer is also included in the general formula
(1) of the present invention. It goes without saying that a
wrinkle-reducing agent containing a compound that is included in
the general formula (1) and is not included in any of the compound
represelnted by the general formula (2) and the compound represented
by the general formula (5) is also the wrinkle-reducing agent of
the present invention.

[0024] Specific examples of each of ¥; to ¥3 in R; and R; include
a hydrogen atom, a methyl group, an ethyl group, a propyl group,
a butyl group, a pentyl group, a hexyl group, a heptyl group, and
an octyl group. Of those, a linear or branched alkyl group having
1 to 4 carbon atoms is preferred and a hydrogen atom, a methyl group,

and an ethyl group are more preferred.
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[0025] Specific examples of each of X; to Xg in Rz include a
methyl group, an ethyl group, a p;:opyl group, a butyl group, a pentyl
group, a hexyl group, a heptyl group, an octyl group, a phenyl group,
a toluyl group, a benzyl group, a phenethyl group, a phenylpropyl
group,apyridylgroup,aqminolylgroup,anaphthylgroup,abiphenyi
group, a 2-hydroxyethyl group, a Z2-hydroxypropyl group, a
3—hydroxyp¥opyl group, and a 2,3-dihydroxypropyl group.
R; preferably represents -SO3H, -8-Xz, or -S03-Xy.

[0026] Specificexamplesongincludeahydrogenatom,anacetyl
group, a propionyl group, a butyryl group, an isobutyryl group,
a valeryl group, an isovaleryl group, a pivaloyl group, a hexanoyl
group, and an octanoyl group. Of those, a hydrogen atom, an acetyl
group, and a propionyl group are preferred.

[0027] Specific examples of Ry include a phenyl group, a toluyl
group, an ethylphenyl group, a propylphenyl group, a butylphenyl
group, a pentylphenyl group, a hexylphenyl group, & methoxyphenyl
group, an ethoxyphenyl group, a propyloxyphenyl group, a
butyloxyphenyl group, a pentyloxyphenyl group, a hexyloxyphenyl
group, a hydroxyphenyl group, an aminophenyl group, a fluorophenyl
group, a trifluoromethylphenyl group, a chlorophenyl group, a
dichlorophenyl group, a nitrophenyl group, a cyanophenyl group,
an (N-methylamino)phenyl group, an (N-ethylamino)phenyl group, an
(N-propylamino) phenyl group, an (N-butylaminec)phenyl group, an
N, N- (dimethylamino}phenyl group, an N,N- (diethylamino)phenyl

group, an N, N- {dipropylamino)phenyl group, an
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N, N-({dibutylamino)phenyl group, an acetylphenyl group, a
propionylphenyl group, an butyrylphenyl group, a carboxylphenyl
group, amethoxycarbonyliphenyl group, an ethoxycarbonylphenyl group,
a propyloxycarbonylphenyl group, a naphthyl group, a methylnaphthyl
group, a methoxynaphthyl group, av hydroxynaphthyl group, an
aminonaphthyl group, a fluoronaphthyl group, a
trifluoromethylnaphthyl group, an acetylnaphthyl group, a
carboxynaphthyl group, a methoxycarbonylnaphthyl group, an
ethoxycarbonylnaphthyl group, a biphenyl group, a pyridyl group,

and a quinolyl group. Of those, a phenyl group, a toluyl group,

an ethylphenyl group, a propylphenyl group, a methoxyphenyl group,

an ethoxyphenyl group, a fluocrophenyl group, a trifluorophenyl group,
a2 naphthyl group, a biphenyl group, and the like are preferred.

[0028] The compound represented by the general formula (1) may
be manufactured by a method as described later. Such compound
exhibits, for example, excellent potency for the wrinkle-reducing
effect of the compound and/or skinpenetrationprofile of the compound.
As a result, the compound has an advantage in terms of having an
excellent wrinkle-reducing effect on wrinkles formed by uiltraviolet
rays exposure and the liké. Further, the compound is low in skin
irritation property, sensitizing property, and the like, and hence
has extremely high safety to the skin. In addition, the compound
is highly soluble in not only a non-polar solvent but also a polar
solvent, and hence, thereisnoorextremely lowriskthat theblending

amount of the compound itself is restricted. Those compounds have
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procollagen production-promoting actions and express
wrinkle-reducing effects. In addition, the wrinkle-reducing
effects are also estimated to be expressed through the
above-mentioned inhibiting actions on MMPs or IL-1 or IL-6.

[(0029] Out of the compounds represented by the general formula
{1}, the compounds represented by the following general formula

{(2), (3), and (4) are described.

[Chem. 11]
(C Hz}ﬂ"RS
RsOOC “N—R,

0" CHamRg  (2)

In the general formula (2), Rs represents a hydrogen atom oxr a linear
or branched alkyl group having 1 to 8 carbon atoms; Rg represents
-5-X;, provided that the X; represents an aliphatichydrocarbon group
having 1 to 8 carbon atoms or an aromatic moiety having 5 to 12
carbon atoms, in which a hetercatommay be substituted for a hydrogen
atom or a carbon atom; R; represents a hydrogen atom or an acyl group
having a linear or branched alkyl chain having 1 to 8 carbon atoms;
Rg represents an optionally unsubstituted or substituted aromatic
group or polycyclic condensed aromatic group having 5 to 12 carbon

atoms; m represents an integer of 0 to 3; and n represents an integer

of 1 oxr 2.
[0030]
[Chem. 12]
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sz)n“Rm
RgQOC ﬁl\l"i
O" YCHam—Ryy  (3)

In the general formula (3), Rg represents a hydrogen atom or a linear
or branched alkyl group having 1 to 8 carbon atoms; Rjp represents
-5-%», provided that the X; represents an aliphatic hydrocarbon group
having 1 to 8 carbon atoms or an aromatic moiety having 5 to 12
carbon atoms, in which a hetercatommay be substituted for a hydrogen
atom or a carbon atom; Ri; represents an optionally unsubstituted
or substituted aromatic group or polycyclic condensed aromatic group
having 5 to 12 carbon atoms; m represents an integer of 0 to 3;

and n represents an integer of 1 or 2.

[0031]
[Chem. 13]
SN
Ri3
R4,00C" "NH

(CHmMR1ys  (4)

In the general formula (4), Rz represents a hydrogen atomor a 1inear
or branched alkyl group having 1 to 8 carbon atoms; R;3 represents
an aliphatic hydrocarbon group having 1 to 8 carbon atoms or an
aromatic moiety having 5 to 12 carbon atoms, in which a heterocatom
may be substituted for a hydrogen atom or a carbon atom; Ri4 represents

an optionally unsubstituted or substituted aromatic group or
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polycyclic condensed aromatic group having 5 to 12 carbon atoms;
and m represents an integer of 0 to 3.

[0032] As described above, the general formula (2) is a
preferred form of the general formula (1), the general formula (3)
is a more preferred form of the general formula (1), and the general
formula (4) is a still more preferred form of the general formula
(1).

Specific examples of the compound represented by the general
formula (4) include (N-benzoyl)cysteine, (N-toluyl)cysteine,
(N-methoxybenzoyl)cysteine, (N~-biphenylcarbonyl)}cysteine,
(N-benzylcarbonyl)cysteine, (N-benzoyl-S-methyl)cysteine,
(S—-methyl-N-toluyl)cysteine, .

[N~ (ethylbenzoyl)-S-methyl]cysteine,
[S-methyl-N- ({propylbenzoyl) ]cysteine,

[N~ (butylbenzoyl)~-S-methyl]cysteine,

[N- (methoxybenzoyl) -S-methyl]cysteine,

[N- (ethoxybenzoyl)~S-methyl]cysteine,

[N- (propyloxybenzoyl)-S-methyl]lcysteine,

[N- (butyloxybenzoyl)-S-methyl}cysteine,

[N- (hydroxybenzoyl)-S-methyl]cysteine,
[N-{aminobenzoyl)-S-methylicysteine,
[N-(N'-methylaminobenzoyl)-S-methyl]cysteine,
[N-(N'-ethylaminobenzoyl)-S-methyl]cysteine,
[N-{(N',N'-dimethylamrinobenzoyl)~-S-methyl]cysteine,

[N-{N',N'-diethylaminobenzoyl)-S-methyl]cysteine,

20



[N- (fluorobenzoyl)-S-methyllcysteine,

[N- (trifluoromethylbenzoyl)-S-methyl]cysteine,
[N- (chlorobenzoyl)-S-methyl]cysteine,
[N-{dichlorobenzoyl) -S-methyl]cysteine,

[N- (nitrobenzoyl) -S-methyl]cysteine,
[(N—cyanobenzoyl)—S—methyl]cysteine,

[N~ {carboxybenzoyl) -S-methyl]cysteine,

[N- (methoxycarbonylbenzoyl} -S-methyl]cysteine,
[N~ (ethoxycarbonylbenzoyl) -S-methyl])cysteine, '
[N- (acetylbenzoyl)-S-methyl]cysteine,
[sS-methyl-N- (propionylbenzoyl) ]cysteine,

{N- (butyrylbenzoyl)-S-methyl]cysteine,

[N- (naphthoyl) -S~methyl]lcysteine,

[N- (methylnaphthoyl)-S-methyl]cysteine,

[N- (methoxynaphthoyl)-S-methyl] cysteine,

[N- {(hydroxynaphthoyl) -S-methyl]cysteine,

{N~- (aminonaphthoyl)-S-methyl]cysteine,

[N- (acetylnaphthoyl)~-S-methyl]cysteine,

[N- (fluoronaphthoyl)~-S-methyl]cysteine,

[N~ (methoxycarbonylnaphthoyl)-S-methyl]cysteine,
[Nj(biphenylcarbonyl)—S—methyl]cysteine,

[N~ {methoxybiphenylcarbonyl)-S-methyl]cysteine,
[N- (benzylcarbonyl)-S-methyl]cysteine,

[N~ (phenylethylcarbonyl)-S-methyl]cysteine,

[N- (phenylpropylcarbonyl)-S-methyl]cysteine,
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[N- (toluyl)methylcarbonyl]cysteine,

[N- {(toluylethylcarbonyl)-S-methyl]lcysteine,
[N- {toluylpropylcarbonyl}—~S-methyl]cysteine,
[S-methyl-N- (pyridylcarbonyl) ]cysteine,

[S-methyl-N- (quinolylcarbonyl) Jcysteine,

[ (N-benzoyl-S-methyl)cysteine] methyl ester,
[ (N-benzoyl-5-methyl)cysteine] ethyl ‘ester,
[ (N-benzoyl-S—-methyl)cysteine] propyl ester,
[ (S-methyl-N-toluyl)cysteine] methyl ester,
[ {S-methyl-N-toluyl)cysteine] ethyl ester,
[ (S-methyl-N-toluyl)cysteine] propyl ester,
[S-methyl-N- (methoxybenzoyl)cysteine] methyl ester,
[S—-methyl-N- (methoxybenzoyl)cysteine] ethyl ester,
(S-methyl-N- (methoxybenzoyl)cysteine] propyl ester,
[N- (biphenylcarbonyl)~-S-methyl cysteine] methyl ester,
[N- (biphenylcarbonyl) -S-methyl cysteine] ethyl ester,
[ [N- (biphenylcarbonyl)~S-methyl]cysteine] propyl ester,
[ [N- (benzylcarbonyl)-S-methyl]cysteine] methyl ester,
[ [N- {(benzylcarbonyl)-S-methyl]cysteine] ethyl ester,
[ [N~ (benzylcarbonyl)-S-methyl]cysteine] , propyl ester,
(N-benzoyl-S-ethyl)cysteine, . (N-benzoyl-S-propyl)cysteine,
{N-benzoyl-S-butyl)cysteine, (N-benzoyl-S-phenyl)cysteine,

(N-benzoyl-S-benzyl)cysteine, (N-benzoyl-S-phenylethyl)cysteine,
(N-benzoyl-S-pyridyl)cysteine, (N-benzoyl-S-quinolyl)cysteine,

(N-benzoyl-S-naphthyl)cysteine, (N-benzyl-S-biphenyl)cysteine,

22



(S-ethyl-N-toluyl)cysteine, (S-propyl-N-toluyl)cysteine,
(S-butyl-N-toluyl)cysteine, (S-phenyl-N-toluyl)cysteine,
(S-benzyl-N-toluyl)cysteine, (S-phenylethyl-N-toluyl)cysteine,
(S-pyridyl~N-toluyl)cysteine, (S—guinolyl-N-toluyl)cysteine,
{S-naphthyl-N-toluyl)cysteine, (N-toluyl-S-biphenyl)cysteine,
(S-ethyl-N-methoxybenzoyl)cysteine,
(N-methoxybenzoyl-S-propyl)cysteine,
(S-butyl-N~methoxybenzoyl)cysteine,
(N-methoxybenzoyl-S-phenyl}cysteline,
{(S-benzyl-N-methoxybenzoyl}cysteine,
(N-methoxybenzoyl-S-phenylethyl) cysteine,
(N-methoxybenzoyl-S-pyridyl) cysteine,
(N-methoxybenzoyl-S-quinolyl) cysteine,
(N-methoxybenzoyl-S-naphthyl) cysteine,
(S-biphenyl-N-methoxybenzyl)cysteine,
(N—biéhenylcarbonyl—S—ethyl)cysteine,
(N-biphenylcarbonyl—-S—-propyl) cysteine,
(N-biphenylcarbonyl~-S-butyl)cysteine,
(N-biphenylcarbonyl-S-phenyl) cysteine,
(N-biphenylcarbonyl-S-benzyl)cysteine,
(N-biphenylcarbonyl~-S-phenylethyl) cysteine,
(N-biphenylcarbonyl-S-pyridyl)cysteine,
{(N-biphenylcarbonyl-S—-quinolyl)cysteine,
(N-biphenylcarbonyl-S-naphthyl)cysteine,

(N-biphenylcarbonyl-S-biphenyl)cysteine,
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(N-benzylcarbonyl-S-ethyl)cysteine,
(N-benzylcarbonyl-S-propyl)cysteine,
(N-benzylcarbonyl-S-butyl)cysteine,
(N-benzylcarbonyl-S-phenyl)cysteine,
(N-benzylcarbonyl-S-benzyl)cysteine,
(N—benzylcarbony}—S—phenylethyl)cysteine,
(N-benzylcarbonyl-S-pyridyl)cysteine,
(N-benzylcarbonyl-S-quinolyl)cysteine,
(N-benzylcarbonyl-S—naphthyl)cysteine,

(N-benzylcarbonyl-S-biphenyl)cysteine,

[ (S-ethyl-N-toluyl)cysteine] methyl

[ (S-propyl-N-toluyl)cysteine] methyl

[ {S-butyl-N-toluyl)cysteine] methyl
['{S-phenyl-N-toluyl)cysteine] methyl

[ (§-benzyl-N-toluyl)cysteine} methyl

{ (S-phenylethyl-N-toluyl)cysteine] methyl

[ {S-pyridyl-N-toluyl)cysteine] methyl

[ (8~quinolyl-N-toluyl)cysteine] ‘methyl

[ (S—naphthyl-N-toluyl)cysteine] methyl

[ (N-toluyl-S~biphenyl)cysteine] methyl

[ (S—ethyl-N-methoxybenzoyl)cysteine] methyl
[ {(N-methoxybenzoyl-S-propyl)cysteine] methyl
[ (S-butyl-N-methoxybenzoyl)cysteine] methyl
[(N—methoxybenzoyl—S—phenyl)cysteine] methyl
[ (8-benzyl-N-methoxybenzoyl)cysteine] methyl
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[ (N~methoxybenzoyl-S-phenylethyl)cysteine]
[ (N-methoxybenzoyl-S-pyridyl)cysteine]

[ (N-methoxybenzoyl-S—~quineclyl)cysteine]

[ (N-methoxybenzoyl-S-naphthyl)cysteine]

[ {S-biphenyl-N-methoxybenzyl)cysteine}

[ (N-biphenylcarbonyl-S-ethyl)cysteine]

[ (N-biphenylcarbonyl-S-propyl)cysteine]

[ (N-biphenylcarbonyl-S-butyl)cysteine]

[ (N-biphenylcarbonyl-S-phenyl)cysteine]

[ (N-biphenylcarbonyl-S-benzyl)cysteine]

[ (N-biphenylcarbonyl-S-phenylethyl)}cysteine]

[ (N-biphenylcarbonyl-S-pyridyl)cysteine]
[ (N~-biphenylcarbonyl-S~quineclyl)cysteine]
[ (N-biphenylcarbonyl-S~-naphthyl)cysteine]
[ (N-biphenylcarbonyl-S-biphenyl)cysteine]
[ (N~-benzylcarbonyl-S-ethyl)cysteine]

{ (N~-benzylcarbonyl-S-propyl)cysteine]

[ (N-benzylcarbonyl-S-butyl)cysteine]

[ (N~benzylcarbonyl-S-phenyl)cysteine]

[ {(N-benzylcarbonyl-S-benzyl)cysteine]

[ (N-benzylcarbonyl~S—~phenylethyl)cysteine]
[ (N-benzylcarbonyl-S-pyridyl)cysteine]

[ (N-benzylcarbonyl-S-quinolyl)cysteine]

[ (N-benzylcarbonyl-S-naphthyl)cysteine}

[ (N-benzylcarbonyl-S-biphenyl)cysteine]
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(N-benzoyl)homocysteine, (N-toluyl)homocysteine,
(N-methoxybenzoyl)homocysteine,

(N-biphenylcarbonyl)homocysteine,

(N-benzylcarbonyl)homocysteine, {N-benzoyl)methionine,
[N- (toluyl) Imethionine, [N-{ethylbenzoyl) lmethionine,
[N- (propylbenzoyl) Jmethionine, [N*(butylbenzoyl)]methionine,
[N- (methoxybenzoyl) lmethicnine, [N-{ethoxybenzoyl) Imethionine,

[N- {propyloxybenzoyl) Jmethionine,

[N- {butyloxybenzoyl) Imethionine, [N- (hydroxybenzoyl) Imethionine,
[N-{aminobenzoyl) Jmethionine, |
[N-{N'—methylaminobenzéyl)]methionine,

[N~ (N'-ethylaminobenzoyl)lmethionine,
[N-(N',N'-dimethylaminobenzoyl) Jmethionine,
[N-(N’,N'-diethylamincbenzoyl) lmethionine,

[N- (fluorcbenzoyl) Jmethionine,

[N~ (trifluoromethylbenzoyl) Jmethionine,

[N- (chlorobenzoyl) Jmethionine, [N-(dichlorobenzoyl) Imethionine,
[N~ (nitrobenzoyl) Imethionine, [ (N-cyanobenzoyl) Jmethionine,
[N- (carbexybenzoyl) Jmethionine,
[N-(methoxycarbonylbenzoyl)]methionine,

[N- (ethoxycarbonylbenzoyl) Jmethionine,

[N- (acetylbenzoyl) Jmethionine, [N- (propionylbenzoyl)} Imethionine,
[N— (butyrylbenzoyl) Imethionine, [N- (naphthoyl) Jmethionine,
[N- (methylnaphthoyl) Jmethionine,

[N- (methoxynaphthoyl) Jmethionine,
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[N-{(hydroxynaphthoyl) ]Jmethionine,

[N- (aminonaphthoyl) Jmethionine, [N-(acetylnaphthoyl)]methionine,
[N- (fluorconaphthoyl) Jmethionine,

[N-{carboxynaphthoyl) Imethionine,

[N- (methoxycarbonylnaphthoxy) Jmethionine,

[N- (biphenylcarbonyl) Imethionine,

[N- (methoxybiphenylcarbonyl} Imethionine,

N- (benzylcarbonyl)methionine, N-({phenylethylcarbonyl)methionine,
N- (phenylpropylcarbonyl)methionine,

[N~ (toluylmethyl)carbonyllmethionine,
[N-(toluylethyl)carbonyl]methionine;

[N- (toluylpropyl)carbonyl]methionine,
N-{pyridylcarbonyl)methionine, N-(quinolylcarbonyl)methionine,
[ (N-benzoyl)methionine] methyl ester, [(N-benzoyl)methionine]
ethyl ester, [ {(N-benzoyl)methionine] propyl ester,

[(N—toluyl)methionine]n@thylester,[{N—toluyi)methioninejethyl

ester, [ (N-toluyl)methionine] propyl estex,
[N- (methoxybenzoyl)methionine] methyl ester,
[N- (methoxybenzoyl)methionine] ethyl ester,
[N- (methoxybenzoyl)methionine] propyl ester,
[N- (biphenylcarbonyl}methionine] methyl ester,
[N- (biphenylcarbonyl)methionine] ethyl ester,
[N- (biphenylcarbonyl)methionine] propyl ester,
{NQ(benzylcarbonyl)methionine] methyl ester,
[N- {benzylcarbonyl)methionine] ethyl ester,
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[N~ (benzylcarbonyl)methionine] propyl ester, stereoisomers of the

compounds described above, or pharmacologically acceptable salts

thereof. Of those, more preferred are N-{(benzoyl)cysteine,
N-(toluyl)cysteine, N~ (methoxybenzoyl)cysteine,
N- (biphenylcarbonyl)cysteine, N- (benzylcarbonyl}cysteine,

[N- (benzoyl) -S-methyl]lcysteine, [N-(toluyl)-S-methyl]lcysteine,
[N~ (methoxybenzoyl)-S-methyl]cysteine,

[N- (biphenylcarbonyl)-S-methyllcysteine,

[N- (benzylcarbonyl}-S-methyl]cysteine, [N- (benzoyl)cysteine]
methyl ester, {N-({toluyl)cysteine] methyl ester,
[N- (methoxybenzoyl)cysteine] methyl ester,
[N~ (biphenylcarbonyl)cysteine] methyl ester,

[N—(benzylcarbonyl)cysteine]methylester,(N—benzoyl)methionine,
[N-(toluyl) Imethionine, stereoisomers of the compounds, or
pharmacologically acceptable salts thereof.

[0033] Othecompoundsrepresentadbythegeneralformula(3),
specific examples of the compounds which are not included in the
general formula (4) include (N-benzoyl-S-ethyl)homocysteine,
{N-benzoyl-S-propyl) homocysteine,

(N-benzoyl-S-butyl) homocysteine,
(N—benzoyl-s—phenyl)homocysteine,

(N-benzoyl-S-benzyl) homocysteine,
(N-benzoyl-S-phenylethyl}homocysteine,

(N-benzoyl-S-pyridyl) homocysteine,

(N-benzoyl-S—qguinolyl)homocysteine,
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(N-benzoyl-S-naphthyl) homocysteine,
(N-benzyl-S-biphenyl)homocysteine,
(S-ethyl-N-toluyl)homocysteine, (S-propyl-N-toluyl)homocysteine,
(S-butyl-N-toluyl)homocysteine, (S-phenyl-N-toluyl)homocysteine,
{S-benzyl-N-toluyl)homocysteine,
{S-phenylethyl-N-toluyl)homocysteine,
{S-pyridyl-N-toluyl) homocysteine,
(S—quinolyl-N-toluyl)homocysteine,
(S—naphthyl-N-toluyl)homocysteine,
(N-toluyl~S~-biphenyl)homocysteine,
(S—ethyl~-N-methoxybenzoyl)homocystelne,
(N-methoxybenzoyl-S-propyl)homocysteine,
{S~butyl-N-methoxybenzoyl)homocysteine,
{(N-methoxybenzoyl-S~-phenyl)homocysteine,
(S-benzyl-N-methoxybenzoyl)homocysteine,
(N—methoxybenzoyl“S-phenylethyl)homocysteine,
(N~methoxybenzoyl-S-pyridyl)homocysteine,
(N-methoxybenzoyl-S—-quinolyl)hcemocysteine,
(N-methoxybenzoyl-S—naphthyl) homocysteine,
(S-biphenyl-N-methoxybenzyl)homocysteine,
(N-biphenylcarbonyl-S-ethyl) homocysteine,
(N-biphenylcarbonyl-S-propyl)homocysteine,
(Nubiphenylcarbonyl~S—butyl)hoﬁocysteine,
(N-biphenylcarbonyl-S-phenyl)homocysteine,

(N-biphenylcarbonyl-S-benzyl)homocysteine,
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(N-biphenylcarbonyl-S-phenylethyl)homocysteine,
(N-biphenylcarbonyl-S-pyridyl)homocysteine,
(N-biphenylcarbonyl-S-quinolyl)homocysteine,
(N—biphenylcarbonyl—S-naphtﬁyl)homocysteine,
(N-biphenylcarbonyl-S-biphenyl) homocysteine,
(N-benzylcarbonyl-S—-ethyl)homocysteine,
(N-benzylcarbonyl-S~propyl)homocysteine,
(N-benzylcarbonyl-S-butyl)homocysteine,
(N-benzylcarbonyl-S-phenyl)homocysteine,
(N-benzylcarbonyl-S-benzyl)homocysteine,
(N-benzylcarbonyl-S—phenylethyl)homocysteine,
(N-benzylcarbonyl-S—-pyridyl) homocysteine,
(N-benzylcarbonyl-S—quinolyl)homocysteine,
(N-benzylcarbonyl-S—-naphthyl)homocysteine,

(N-benzylcarbonyl-S-biphenyl)homocysteine,

[ (S—ethyl-N-toluyl)homocysteine] methyl

[ (S-propyl-N-toluyl)homocysteine] methyl

[ (S—butyl-N-toluyl)homocysteine] methyl

[ {(S-phenyl-N-toluyl)homocysteine] methyl

[ (S-benzyl-N-toluyl)homocysteine] methyl

[ {(S—phenylethyl-N-toluyl)homocysteine] methyl
[ (S—pyridyl-N-toluyl)homocysteine] methyl

[ (S-quinolyl-N-toluyl)homocysteine] methyl

[ {(S-naphthyl-N-tcluyl)homocysteine] methyl

[ (N-toluyl-S-biphenyl)homocysteine] methyl
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[ (S-ethyl-N-methoxybenzoyl)homocysteine] methyl ester,

[ (N-methoxybenzoyl-S-propyl) homocysteine] methyl ester,
[ (S-butyl-N-methoxybenzeoyl)homocysteine] methyl ester,
[ (N-methoxybenzoyl-S-phenyl)homocysteine] methyl ester,

[ {(S-benzyl-N-methoxybenzoyl)homocysteine] methyl ester,

[ (N-methoxybenzoyl-S-phenylethyl) homocysteine] methyl ester,

[ (N-methoxybenzoyl-S-pyridyl)homocysteine] methyl ester,
[ (N-methoxybenzoyl-S-quinolyl)homocysteine} methyl ester,
[(N—methoxybenzoyl—s-néphthyl)homocysteine] methyl ester,
[ (S-biphenyl-N-methoxybenzyl)homocysteine] methyl ester,
[ (N-biphenylcarbonyl~S-ethyl)homocysteine] methyl ester,
[ (N-biphenylcarbonyl-S-propyl) homocysteine] mefhyl ester,
[ (N~biphenylcarbonyl-S-butyl)homocysteine] methyl ester,

[(N—biphenylcérbonyl—s-phenyl)homocysteine} methyl ester,
[ (N-biphenylcarbonyl-S-benzyl)homocysteine] methyl ester,
[ (N-biphenylcarbonyl-S-phenylethyl)homocysteine] methyl ester,
[ (N~-biphenylcarbonyl-S-pyridyl)homocysteine] methyl ester,
[ (N-biphenylcarbonyl-S-quinolyl)homocysteine] methyl ester,
[ (N-biphenylcarbonyl-S-naphthyl)homocysteine] methyl ester,

[(N—biphenylcarbonyl—S~biphenyl)homocysteine] methyl ester,

[ (N-benzylcarbonyl-S-ethyl)homocysteine] methyl ester,
[(N—benzylcarbonyl-S—propyl)homocysteine} methyl ester,
[ (N~benzylcarbonyl-S-butyl)homocysteine] methyl ester,
[(N—benzylcarbonyl—S—phenyl)homocysteine] methyl ester,
[ (N-benzylcarbonyl-S-benzyl)homocysteine] methyl ester,
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[ (N~-benzylcarbonyl-S- phenylethyl)homocysteine] methyl ester,

[ (N-benzylcarbonyl-S-pyridyl)homocysteine] methyl ester,
[ (N-benzylcarbonyl-S—-quinolyl)homocysteine] methyl ester,
[ {(N-benzylcarbonyl-S-naphthyl)homocysteine] methyl ester,
{ (N~benzylcarbonyl-S-biphenyl)homocysteine] methyl ester,

stereoisomers of the compounds, or pharmacclogically acceptable
salts thereof.

[0034] Of the compounds represented by the general formula (2),
specific examples of the compounds which are not included in the
general formula (3) and (4) include
(N-acetyl-N-benzoyl-S-methyl)cysteine,
(N-benzoyl-N-propionyl-S-methyl}cysteine,
(N-benzoyl-N-butyryl-S-methyl)cysteine,
(N~-acetyl-N-toluyl-S-methyl)cysteine,
{S—methyl-N-propionyl-N-toluyl)cysteine,
(N-butyryl-S-methyl-N-toluyl)cysteine,
(N-acetyl-S-methyl-N-methoxybenzoyl)cysteine,
{(N-methoxybenzoyl-S-methyl-N-propionyl)cysteine,
(N-butyryl-N-methoxybenzoyl-S-methyl)cysteine,
(N-acetyl-N-biphenylcarbonyl-S-methyl)cysteine,
(N-biphenylcarbonyl-S-methyl-N-propionyl)cysteine,
(N-butyryl-N-biphenylcarbonyl-S-methyl)cysteine,
(N-acetyl-N-benzylcarbonyl-S-methyl)cysteine,
(N-propionyl-N-benzylcarbonyl-S-methyl)cysteine,

(N-butyryl-N-benzylcarbonyl-S-methyl)cysteine,
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(N~acetyl-N-benzoyl)methionine,
(N-benzoyl-N-propionyl)methionine,
(N-benzoyl-N-butyryl)methionine, {N-acetyl-N-toluyl)methionine,
(N~propionyl-N-toluyl)methionine,
(N-butyryl-N-toluyl)methionine,
{(N-acetyl-N-methoxybenzoyl)methionine,
(N-methoxybenzoyl-N-propionyl)methionine,
(N-butyryl-N-methoxybenzoyl)methionine,
{(N-acetyl-N-biphenylcarbonyl)methionine,
(N-biphenylcarbonyl-N-propionyl)methionine,
(N-butyryl-N-biphenylcarbonyl)methionine,
(N—-acetyl-N-benzylcarbonyl)methionine,
(N-propionyl-N-benzylcarbonyl)methionine,
(N-butyryl-N-benzylcarbonyl)methionine, stereoisomers of the
compounds, or pharmacologically acceptable salts thereof.

{0035] out of the compounds represented by the general formula
(1), the compounds represented by the general formula (5) and (6)
are described. Any of the compounds represented by the general
formula (5) and (6) is a novel compound,

[Chem. 14]

(CHo)nR4g
A
|Q15CND(: N“4Q17
(CHz)m—R4s (5)

In the general formula (5), Ris represents a hydrogen atomor a linear

33



or branched alkyl group having 1 to 8 carbon atoms; Rys represents
-8S03H or -S0,-Xi, provided that the X, represents an aliphatic
hydrocarbon group having 1 to 8 carbon atoms or an aromatic moiety
having 5 to 12 carbon atoms, in which a heterocatommay be substituted
for a hydrogen atom or a carbon atom; Ri; répresents a hydrogen atom
or an acyl group having a linear or branched alkyl chain having
1 to 8 carbon atoms; Rig represents an optionally unsubstituted or
substituted aromatic group or polycyclic condensed aromatic group
having 5 to 12 carbon atoms; m represents an integer of 0 to 3;
and n represents an integer of 1 or 2.

[0036]

[Chem. 15]

(CHo)N-SO03H
R;s00C” “NH
O CHz)m_Rzo ( 6 )

in the general formula (6), Ri represents a hydrogen atomor a linear
or branched alkyl group having 1 to 8 carbon atoms; Ry represents
an optionally unsubstituted or substituted aromatic group or
polycyclic condensed aromatic group having 5 to 12 carbon atoms;
m represents an integer of 0 to 3; and n. represe.nts an integer of
1 or 2.

{C037] As described above, the general formula (5) is a
preferred form of the general formula (1) and the general formula

(6) is a more preferred form of the general formula (1}. Specific
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examples of the compound represented by the general formula (6)
include N-{benzoyl)cysteic acid, N-{toluyl)cysteic acid,
N-{ethylbenzoyl)cystelc acid, N-{propylbenzoyl)cysteic acid,
N-{butylbenzoyl)cysteic acid, N-(pentylbenzoyl)cysteic acid,
N- (hexylbenzoyl}cysteic acid, N-(heptylbenzoyl)cysteic acid,
N- (octylbenzoyl)cysteic acid, N-(methoxybenzoyl)cysteic gcid,
N- (ethoxybenzoyl)cysteic acid, N-(preopyloxybenzoyl)cysteic acid,
N-(butyloxybenzoyl)cysteic acid, N-({hydroxybenzoyl)cysteic acid,

N—(aminobenzoyl)cysteic acid, N-(N'-methylaminobenzoyl)cysteic

acid, N-(N'-ethylaminobenzoyl) cysteic acid,
N-(N',N'~dimethylaminobenzoyl}cysteic : acid,
N-(N',N'-diethylaminobenzoyl)cysteic acid,

N-(fluorobenzoyl)cysteic acid, N-({trifluoromethylbenzoyl)cysteic
aclid, N-(chlorobenzoyl)cysteic acid, N-(dichlcrobenzoyl)cysteic
acid, N-(nitrobenzoyl)cysteic acid, (N-cyanocbenzoyl)}cysteic acid,
N~ (carboxybenzoyl)cysteic acid,
N- (methoxycarbonylbenzoyl)cysteic acid,
N-{ethoxycarbonylobenzoyl)cysteic acid, N~ (acetylbenzoyl)cysteic
acid, N-{propionylbenzoyl)cysteicacid, N- (butyrylbenzoyl)cysteic
acid, N-(naphthoyl)cysteic acid, N- (methylnaphthoyl)cysteic acid,
N- (methoxynaphthoyl)cysteic ‘acid, N~ (hydroxynaphthoyl)cysteic

acid, N-(aminonaphthoyl)cysteic acid, N-({acetylnaphthoyl)cysteic

acid, N- (fluoronaphthoyl) cysteic ‘acid,
N- (methoxycarbonylnaphthoyl)cysteic acid,
(N-biphenylcarbonyl)cysteic acid,
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(N—methoxybiphenylcarbonyl)cysteic acid,

N- (benzylcarbonyl)cysteic acid, N-(phenylethylcarbonyl)cysteic

acid, N- (phenylpropylcarbonyl)cysteic acid,
N- (phenylbutylcarbonyl)cysteic acid,
N-{toluylmethylcaxrbonyl)cysteic acid,
N-(toluylethylcarbonyl)cysteic écid,
N~ (toluylpropylcarbonyl)cysteic acid,

N-(toluylbutylcarbonyl)cysteicacid,ﬁF(pyridinecarbonyl)cysteic
acid, N-(quinolinecarbonyl)cysteic acid, (N-benzoylcysteic acid)
methyl ester, {(N-benzoylcysteic acid) ethyl ester,
(N—benzoylcysteicacid)propylester,(N—benzoylcysteicacid)butyl
ester, (N-toluyl cysteicacid) methyl ester, (N-toluyl cysteicacid)
ethyl ester, (N-toluyl cysteicacid) propyl ester, (N-toluylcysteic
acid) butyl ester, [(N-toluyl)cysteic acid] methyl ester,
[ {N-toluyl)cysteic acid] ethyl ester, [ (N-toluyl)cysteic acid]

propyl ester, [(N-methoxybenzoyl)cysteic acid] methyl ester,

[ (N~methoxybenzoyl) cysteic acid] ethyl ester,
[ (N-methoxybenzoyl)cysteic acid] propyl ester,
[ (N-biphenylcarbonyl)cysteic acid] methyl ester,
[ (N-biphenylcarbonyl)cysteic acid] ethyl ester,
[ (N-biphenylcarbonyl)cysteic acid] propyl ester,
[ (N-benzylcarbonyl)cysteic acid] methyl ester,
[ (N-benzylcarbonyl) cysteic acid] _ ethyl ester,
[ (N~benzylcarbonyl)cysteic acid] propyl ester,
N- (benzoyl) homocysteic acid, N-(toluyl)homocysteic acid,
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N—(ethylbenzoyl)homocysteie acid, N-(propylbenzoyl)homocysteic
acid, N- (butylbenzoyl}homocysteic acid,
N- (pentylbenzoyl) homocysteic acid, N-(hexylbenzoyl)homocysteic
acid, N—~ (heptylbenzoyl}homocysteic acid,

N- (octylbenzoyl)homocysteic acid, N-(methoxybenzoyl)homocysteic

acid, N- (ethoxybenzoyl)homocysteic acid,
N- {propyloxybenzoyl)homocysteic acid,
N- {(butyloxybenzoyl)homocysteic 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- (fluorobenzoyl) homocysteic acid,
N- (trifluoromethylbenzoyl)homocysteic acid,
N~ (chlorobenzoyl)homocysteic acid,

N- (dichlorobenzoyl)homocysteic acid, N- (nitrobenzoyl)homocysteic

acid, (N-cyanobenzoyl) homocysteic acid,
N- {carboxybenzoyl)homocysteic acid,
N- {methoxycarbonylbenzoyl)homocysteic acid,
N- (ethoxycarbonylbenzoyl) homocysteic acid,
N- (acetylbenzoyl) homocysteic acid,
N- (propionylbenzoyl)homocysteic ' acid,

N- (butyrylbenzoyl)homocysteicacid, N~ (naphthoyl)homocysteicacid,

N- (methylnaphthoyl) homocysteic acid,
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N- (methoxynaphthoyl)homocysteic acid,

N- {hydroxynaphthoyl)}homocysteic acid,
N- {aminonaphthoyl) homocysteic acid,
N- (acetylnaphthoyl)homocysteic acid,
N=- (fluoronaphthoyl) homocysteic acid,
N- (methoxycarbonylnaphthoyl)homocysteic acid,
N- (biphenylcarbonyl) homocystelc acid,
N- (methoxybiphenylcarbonyl)homocysteic acid,
N- (benzylcaxbonyl)homocysteic acid,
N- {phenylethylcarbonyl)homocysteic acid,
N- {phenylpropylcarbonyl)homocysteic acid,
N- (phenylbutylcarbonyl)homocysteic acid,
N-{phenylpentylcarbonyl)homocysteic acid,
N~ (naphthylmethylcarbonyl)homocysteic acidg,
N- (naphthylethylcarbonyl)homocysteic acid,
N- (pyridinecarbonyl) homocysteic acid,

N- (quinolinecarbonyl)homocysteic acid, [N-(benzoyl)homocysteic
acid] methyl ester, [N-(benzoyl)homocysteic acid] ethyl ester,
[N- (benzoyl)homocysteic acid] propyl ester,
[N- (benzo¥yl)homocysteic acid]lbutyl ester, [N~ (toluyl}homocysteic
acid] methyl ester, ([N-(toluyl)homocysteic écid] ethyl ester,
[N- (toluyl) homocysteic acid] propyl ester, [N-(toluyl)homocysteic
acid]butyl ester, [N-{methoxybenzoyl)homocysteic acild] methyl
ester, [N- (methoxybenzoyl)homocysteic acid] ethyl ester,

[N- (methoxybenzoyl)homocysteic acid] propyl ester,
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[N~ (methoxybenzoyl) homocysteic acidlbutyl ester,

[N- (biphenylcarbonyl)homocysteic acid] nethyl ester,
[N~ (biphenylcarbonyl)homocysteic acid] ethyl ester,
[N- (biphenylcarbonyl)homocysteic acid] propyl ester,
[N- (biphenylcarbonyl}homocysteic acid]lbutyl ester,
[N- (benzylcarbonyl)homocysteic acid] methyl ester,
[N~ (benzylcarbonyl) homocysteic acid] ethyl ester,
[N~ (benzylcarbonyl)homocysteic acid] propyl ester,

[N- {benzylcarbonyl}homocysteic acid]butyl ester, stereoisomers of
the compounds described above, and/or pharmacologically acceptable
salts thereof. Ofthose, morepreferredareN-(benzoyl}cysteicacid,
N-{toluyl)cysteic acid, N-{methoxybenzoyli}cysteic acid,

N- (biphenylcarbonyl)cysteicacid, N- (benzylcarbonyl)cysteicacid,

N-{benzoyl)homocysteic acid, N- (toluyl)homocysteic acid,
N- (methoxybenzoyl}homocysteic acid,
N- (biphenylcarbonyl)homocysteic acid,

N- {benzylcarbonyl)homocysteic acid, stereoisomexs of the compounds,
pharmacologically acceptable salts thereof, and the like.

[0038] Of the compounds represented by the general formula (5),
specific examples of the compounds which are not included in the

general formula (6) include (N—acetyl-N~benzoyl)cysteic acid,

(N-benzoyl~N-propionyl)cysteic acid,
(N-benzoyl-N-butyryl)cysteic , acid,
(N-benzoyl-N-isobutyryl)cysteic acid,
(N-benzoyl-N-valeryl)cysteic acld,
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(N-benzoyl-N~isovaleryl)cysteic acid,
{(N-benzoyl-N-pivaloyl)cysteic . acid,
(N-benzoyl-N~hexanoyl)cysteic acid,
(N-benzoyl-N-octanoyl) cysteic acid, (N-acetyl-N-toluyl)cysteic
acid, (N-propionyl-N-toluyl)cysteic acid,
(N~butyryl-N-toluyl)cysteic acid, (N-isobutyxryl-N-toluyl)cysteic
acid, (N-toluyl-N-valeryl)cysteic acid,
(N-isovaleryl-N-toluyl)cysteic _ acid,

(N-pivaloyl-N-toluyl)cysteic acid, {(N-hexanoyl-N-toluyl)cysteic

acid, {N-octanoyl-N-toluyl)cysteic acid,
(N-acetyl-N~methoxybenzoyl) cysteic acid,
{N-methoxybenzoyl-N-propionyl) cysteic acid,
(N-butyryl-N-methoxybenzoyl)cysteic acid,
(N-isobutyryl-N-methoxybenzoyl)cysteic acid,
{(N-methoxzybenzoyl-N-valeryl)cysteic acid,
{N-isovaleryl-N-methoxybenzoyl)cysteic acid,
(N-methoxybenzoyl-N-pivaloyl)cysteic acid,
(N-hexanoyl-N-methoxybenzoyl) cysteic acid,
(N-methoxybenzoyl-N-octanoyl) cysteic acid,
(N-acetyl-N-biphenylcarbonyl)cysteic acid,
{N-biphenylcarbonyl-N-propionyl)cysteic | acid,
(N-biphenylcarbonyl-N-butyryl)cysteic acid,
(N-biphenylcarbonyl-N-isobutyryl)cysteic aclid,
(N-biphenylcarbonyl-N-valeryl)cysteic acid,
(N-biphenylcarbonyl-N-isovaleryl)cysteic acid,
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(N-biphenylcarbonyl-N-pivaloyl)cysteic
(N-biphenylcarbonyl-N-hexanoyl)cysteic
(N—biphenylcarbonyl-N—octanoyl)cysteic
(N-acetyl-N-benzylcarbonyl)cysteic
{(N-benzylcarbonyl-N-propionyl)cysteic
(N-~benzylcarbonyl-N~-butyryl)cysteic
(N-benzylcarbonyl-N-isobutyryl)cysteic
(N-benzylcarbonyl-N-valeryl)cysteic
(N~-benzylcarbonyl-N-isovaleryl)cysteic
(N-benzylcarbonyl-N-pivaloyl)cysteic
{(N-benzylcarbonyl-N-hexanoyl)cysteic
(N-benzylcarbonyl-N-octanoyl)cysteic
(N-acetyl-N-benzoyl)homocysteic
(N-benzoyl-N-propionyl)}homocysteic
(N-benzoyl-N-butyryl)homocysteic
(N-benzoyl-N-valeryl)homocysteic
(N-benzoyl-N-pivaloyl)homocysteic
(N-benzoyl-N-hexanoyl)homocysteic
(N-benzoyl-N-octanoyl) homocysteic
(N-acetyl-N-toluyl)homocysteic
(N-propionyl-N-toluyl)homocysteic
(N-butyryl-N-toluyl)homocysteic
(N-—acetyl-N-methoxybenzoyl)homocysteic
(N-propionyl-N-methoxybenzoyl)homocysteic

(N-butyryl-N-methoxybenzoyl)homocysteic
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{(N-acetyl-N-biphenylcarbonyl)homocysteic acid,

(N-biphenylcarbonyl-~N-propionyl)homocysteic acid,
{N-biphenylcarbonyl-N-toluyl) homocysteic acid,
{(N-acetyl-N-benzylcarbonyl)homocysteic acid,
{(N-benzylcarbonyl-N-propionyl)homocysteic acid,

(N-benzylcarbonyl-N-butyryl) homocysteic acid, stereoisomers of
the compounds described above, orpharmacologically acceptablesalts
thereof.

[0039] The compounds represented by the general formula (1)
to (6) have excellent wrinkle-reducing effects on wrinkles formed
by ultraviolet rays exposure and the like, and the wrinkle-reducing
effects are expressed through procollagen production-promoting
actions. In addition, the wrinkle-reducing effects are also
estimated to be expressed through inhibiting actions on matrix
metalloproteases such as MMP1, MMP9, and MMP13 or inhibitory actions
on the production of cytokines such as IL-1 and IL-6.

[0040] The compounds represented by the general formula (1)
to (6) may be manufactured using commercially available reagents
as raw materials in accordance with methods of production examples
as described later. Such compounds may each be directly utilized
as the wrinkle-reducing agent of the present invention.
Alternatively, the compounds are converted into the form of salts
by treatments with pharmacologically acceptable acids orx bases,
and the salts may be used. Suitable examples of the salts include:

mineral acid salts such as a hydrochloride, a sulfate, a nitrate,
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a phosphate, and a carbonate; organic acid salts such as a maleate,
a fumarate, an oxalate, a citrate, a lactate, a tartrate, a
methanesulfonate, a para-toluenesulfonate, and a benzenesulfonate;
alkali metal salts such as a sodium salt and a potassiumsalt; alkali
earthmetal salts such as a calciumsalt and amagnesiumsalt; organic
amine salts such as a triethylamine salt, a triethanolamine salt,
an ammonium salt, a monoethanclamine salt, and a piperidine salt;
ana basic amino acid salts such as a lysine salt and an alginate.
[0041] Hereinafter, production examples of the

wrinkle-reducing agent of the present invention are described.

[0042] <Production Example 1> Synthesis of Compound 1
[Chem. 16]
s’
O
it 808

N-(toluyl}methionine (Compound 1)

[0043] In a recovery flask having a volume of 100 (mlL) were
placed by 5 (g) (33.5 mmol) of L-methionine ({Wako Pure Chemical
Industries, Ltd.), 20 (mL) of 1,4-dioxane (Wako Pure Chemical
Industries, Ltd.), and 10 (mi) of water, and the flask was then
cooled in an ice bath. After sufficient cooling, 9.21 (mL) of an
8 (N) sodium hydroxide aqueous sclution and 4.21 (mL) of p-toluyl
chloride (Sigma-Aldrich Co.} were successively dropped while the
solution temperature being prevented from rising. After the
completion of dropping, the ice bath was removed and the mixture

was stirred at room temperature. The progress of the reaction was
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checked by thin layer chromatography, and 1,4-dioxane was then
removed by evaporation under redﬁced pressure. The resultant
residue was washed with ethyl acetate, and the pH was then adjusted
to 2 or less with hydrochloric acid. The precipitated crystalswere
dissolved and extracted with ethyl acetate and then washed with
a saturated sodiumchloride aqueous solutionanddriedwithanhydrous
sodium sulfate. The resultant ethyl acetate solution was
concentrated for crystallization. The resultant crystals were
washed with diisopropyl ether and then filtered and dried to afford .
6.99 (g) (26.1 mmol) of Compound 1 having the above-mentioned
structure. Physicochemical properties are as described below.
IH-NMR (CDCl3): & 2.13 (3H, s), 2.18 (1H, m), 2.35 (1H, m), 2.40
(3H, s), 2.66 (2H, &), 4.91 (1H, @, 7.13 (1H, d), 7.24 (2H, d),
7.71 (2H, d).

FAB-MS (positive ion mode): M/z=268 ([M+H]™)

[0044] <Production Example 2> Synthesis of Compound 2
[Chem. 17]
0
HO ‘
H

[S-methyl-N-toluyl]cysteine (Compound 2)
[0045] In a recovery flask having a volume of 100 (mL} were
placed by 5 (g) (37.0 mmol) of S-methyl-L-cysteine (Tokyo Chemical
Industry Co., Ltd.), 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 sufficient cooling, 10.2 (mL) of an
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8 (N) sodium hydroxide aqueous solution and 4.9 (mL) of p-toluyl
chloride (Sigma-Aldrich Co.) were successively dropped while the
solution temperature being prevented from rising. After the
completion of dropping, the ice bath was removed and the mixture
was stirred at room temperature. The progress of the reaction was
checked by thin layer chromatography, and 1,4-dioxane was then
removed by evaporation under reduced pressure. The resultant
residue was washed with ethyl acetate, and the pH was then adjusted
to 2 or less with hydrochlioric acid. The precipitatedcrystals were
dissclved and éxtracted with ethyl acetate and then washed with
a saturated sodiumchlorideaqueous solution anddriedwithanhydrous
sodium sulfate. The resultant ethyl acetate solution was
concentrated for crystallization. The resultant crystals were
washed with diisopropyl ether and then filtered and dried to afford
crudecrystals. Theresultantcrudecrystalsweresuspendedinethyl
acetate, and the temperature was increased to 60°C. After complete
dissoiution had been confirmed, 40 (mL) of diisopropyl ether were
droppedtoprecipitatecrystals. Thesuspensionwaslefttobecooled
to room temperature and then filtered and dried to afford 2.87 (qg)
(11.3 mmol) of Compound 2 having the above-mentioned structure.
Physicochemical properties are as described below.

H-NMR (CDCl3): & 2.16 (3H, s}, 2.40 (3H, s), 3.15 (2H, m), 4.98
{(1H, g), 7.09 (1H, d), 7.25 (24, 4), 7.72 (2H, d}.

FAB-MS (positive ion mode): M/z=254 ([M+H]"), 276 ([M+Na]®)

[0046] <Production Example 3> Synthesis of Compound 3
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[Chem. 18]

ol
H

[0047] In a recovery flask having a volume of 100 (mL) were

N- (toluyl) cysteic acid (Compound 3)

placed by 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 (mlL) of water, and the flask was then
cooled in an ice bath. After sufficient cooling, 10.7 (mL) of an
8 (N) sodium hydroxide aqueous solution and 3.36 (mL) of p-toluyl
chloride (Sigma-Aldrich Co.) were successively dropped while the
solution temperature being prevented from rising. After the
completion of dropping, the ice bath was removéd and the mixture
was stirred at room temperature. The progress of the reaction was
checked by thin layer chromatography, and 1,4-dioxane was then
removed by evaporation under reduced pressure. The resultant
residue was washed with ethyl acetate, and the pH was then adjusted
to 2 or less with hydrochloric acid. The resultant agueous solution
was lyophilized and a target material was extracted with methanol.
After methanol had been removed by evaporation under reduced pressure,
crystallization and filtration were performed. The crystals
collected by filtration were dried to afford 5.79 (g) (20.2 mmol)
of Compound 3 having the above-mentioned structure.
Physicochemical properties are as described below.

lH-NMR (Dy0)}: 3 2.32 (3H, s), 3.46 (2H, m), 4.87 (iH, m), 7.25 (2H,
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d), 7.64 (2H, d).

FAB-MS (negative ion mode): M/z=286 ([M-H]"), 308 ([M+Na-H]")

[0048] <Production Example 4> Synthesis of Compound 4
[Chem. 181
OgH
N OH
H o

N-{4-phenylbenzoyl)-L-cysteic acid {(Compound 4)

[0049] In a recovery flask having a volume of 100 (mL) were

placedby 2 (g) (11.8mmol) of L-cysteicacid (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
icebath. Aftersufficient coéling, 2.94 (g) (21.3mmol) of potassium
carbonate (Wako Pure Chemical Industries, Ltd.) and 2.05 (g} of
4-phenylbenzoyl chloride (Tokyo Chemical Industry Co., Ltd.) were
successively added while the solution temperature being prevented
from rising. A reaction was performed under the ice bath for 1.5

hours, and 1.02 (g) of 4-phenylbenzoyl chloride (Tockyo Chemical
Industry Co., Ltd.) were then added again. After the addition, the
ice bath was removed and the mixture was stirred at room temperature.

The progress of the reactionwas checkedby thin layer chromatography,

and tetrahydrofuran was then removed by evaporation under reduced
pressure. The resultant residue was washed with ethyl acetate, and
the pH was adjusted to 2 or less with hydrecchloric acid. The

precipitated crystals were filtered and washed with water. The
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resultant crystals were washed by suspending them in acetone and
then filtered. The crystals collected by filtration were dried at
60°C to afford 2.37 (g) (6.78 mmol) of Compound 4 having the
above-mentioned structure. Physicochemical properties are as
described below.

lH-NMR (DMSO-d6): & 2.96 (2H, m), 4.54 (1H, g), 7.42 (1H, m), 7.51
(2H, m), 7.?4 (2H, d), 7.80 (2H, d), 7.90 (2H, d), 8.94 (1H, d).
FAB-MS (negative ion mode): M/z=348 ([M-H])

[0050] <Production Example 5> Synthesis of Compound 5

[Chem. 20]

SO,H
0 3
m ]
H
HaCO O

acid (Compound 5)

N- (4-methoxybenzoyl)-L-cysteic

(0051} Tn a recovery flask having a volume of 100 (mL) were
placedby 2 (g) (11.8mmol) of L-cysteic acid (Tokyo Chemical Industry
Co., Ltd.), 12 (mL) of tetrahydrofuran (Wako Pure Chemical Industries,
1.td.), and 12 {mL) of water, and the flask was then cooled in an
icebath. Aftersufficientcooling, 2.94 {g) (21.3mmol) of potassium
carbonate (Wako Puré Chemical Industries, Ltd.) and 1.61 (g} of
4-methoxybenzoyl chloride (Tokyo Chemical Industry Co., Ltd.) were
successively added while the solution temperature being prevented
from rising. A reaction was performed under the ice bath for 1 houx,

and 0.81 (g) of 4-methoxybenzoyl chloride {Tokyo Chemical Industry
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Co., Ltd.} were then added again. After the addition, the ice bath
was removed and the mixture was stirred at room temperature. The
progress of the reaction was checked by thin layer chromatography,
and tetrahydrofuran was then removed by evaporation under reduced
pressure. The resultant residue was washed with ethyl acetate, and
the pH was adjusted to 2 or less with hydrochloric acid. The
precipitatéd crystals were filtered and washed with water. The
filtrate was concentrated and the precipitated crystals were
filteredagain. Theresultantcrystalswerecombinedandthenwashed
by suspending them in acetone. ?he crystals were filtered and the
crystals collected by filtration were then dried at 60°C to afford
2.47 (g) (8.14 mmol) of Compound 5 having the above-mentioned
structure. Physicochemical properties are as described below.
'H-NMR (D,0): & 3.45 (2H, m), 3.81 (3H, s), 4.85 (iH, m}, 7.00 (2H,
d8), 7.72 (2H, d}.

FAB-MS (negative ion mode)}: M/z=302 ([M-H]")

[0052] <Production Example 6> Synthesis of Compound 6
[Chem. 21]
SO3H
N H
H 5

N-toluyl-DL-homocysteic acid (Compound 6)

[0053] In a recovery flask having a volume of 100 {mL} were
placed by 2 {g) (10.9 mmol) of DL-homocysteic acid (Sigma-Aldrich
Co.), 12 (mL) of tetrahydrofuran (Wako Pure Chemical Industries,

Ltd.), and 12 (mlL) of water, and the flask was then cooled in an
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icebath. Aftersufficilentcooling, 2.71 (g) (19.6mmol) of potassium
carbonate (Wako Pure Chemical Industries, Ltd.) were added. 1.49
{g) of p-toluyl chloride {Sigma-Aldrich Co.) were successively added
while the solution temperature being prevented from rising. A
reaction was performed under the ice bath for 1 hour, and 0.76 (g)
of p-toluyl chloride (Sigma-Aldrich Co.) were then added again.
After the addition, the ice bath was removed and the mixture was
stirredatroomtemperature. Theprogressofthereactionwaschecked
by thin layer chromatography, and tetrahydrofuran was then removed
by evaporation under reduced pressure. The resultant residue was
washed.with ethyl acetate, and the pH was adjusted to 2 ox iess
with hydrochloric acid. The solutionwas filtered and the filtrate
was then concentrated and supplemented with methanol. The
precipitated crystals were separated by filtration and then washed
by suspending them in water. The crystals were filtered and the
crystals collected by filtration were dried at 60°C to affoxrd 1.95
(g) (6.47 mmol) of Compound 6 having the above-mentioned structure.
Physicochemical properties are as described below.

‘H-NMR (DMSO-86): & 2.12 (24, m), 2.35 (3H, s), 2.57 (2H, t}, 4.37
(1H, m), 7.26 (2H, d), 7.79 (2H, d), 9.02 (1lH, 4).

FAB-MS (negative ion mode): M/z=300 ([M-H]")

[0054] <Production Example 7> Synthesis of Compound 7

[Chem. 22]
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504H
OH

N-(m~-toluyl)cysteic acid (Compound 7)
[0055] In a recovery flask having'a volume of 100 (mL} were
placedby 3 (g) (17.7mmol) of IL-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 coocled in an
icebath. Aftersufficientcooling, 4.40 (g) (31l.6mmol) of potassium
carbonate (Wako Pure Chemical Industries, Ltd.) and 2.19 (g) of
m-toluyl chloride (Tokyo Chemical Industry Co., Ltd.) were
successively added while the solution temperature being prevented
fromrising. A reaction was performed undexr the ice bath for 1 hour,
and 1.09 (g) of m-toluyl chloride (Tokye Chemical Industry Co.,
Ltd.) were then added again. After the addition, the ice bath was
removedandthemixturewas stirredat roomtemperature. Theprogress
of the reaction was checked by thin layer chromatography, and
tetrahydrofuran was then removed by evaporation under ieduced
pressure. The resultant residue was washed with ethyl acetate, and
the pHwas adjustedto 2 or lesswithhydrochloricacid. The filtrate
was concentrated and supplemented with water (18 ml). The
precipitated crystals were separated by £iltration. The resultant
crystals were washed by suspending them in acetone and collected
by filtration. The crystals collected by filtration were dried at

60°C to afford 1.65 (g) (5.74 mmol) of Compound 7 having the
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above~mentioned structure. Physicochemical properties are as
described below.

4-NMR (DMSO-d6): & 2.36 (3H, s), 2.94 (2H, m), 4.41 (1H, m), 7.36
(2H,. d), 7.58 (2H, t), 8.84 (lH, 4), 12.5 {(1H, bs).

FAB-MS (negative ion mode): M/z=286 ([M-H]")

[0056] <Production Example 8> Synthesis of Compound 8

[Chem. 23]

.

[0057] In a recovery flask having a volume of 100 (mL) were

{o-toluyl)-L-cysteic acid (Compound 8)

placedby 3 {(g) (17.7mmol) of L-cysteic acid {Tokyo Chemical Industry
Co., Ltd.), 18 (mL) of tetrahydrofurén (Wako Pure Chemical Industries,
Ltd.), and 18 (mlL) of water, and the flask was then cooled in an
icebath. Aftersufficientcooling, 4.40 (g) (31.6mmol) of potassium
carbonate (Wako Pure Chemical Industries, Ltd.) were added. 3.28
(g) of o-toluyl chloride {Tokyo Chemical Industry Co., Ltd.) were
successively added while the solution temperature being prevented
from rising. After the addition, the ice bath was removed and the
mixturewas stirredat roomtemperature. Theprogressofthereaction
was checked by thin layer chromatography, and tetrahydrofuran was
then removed by evaporation under reduced pressure. The resultant
residue was washed with ethyl acetate, and the pH was adjusted to
2 or less with hydrochloric acid. The filtrate was concentrated

and supplemented with water (20ml). The precipitatedcrystalswere
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collected by filtration and .the crystals were washed by suspending
them in acetone. The crystals collected by filtration were dried
at 60°C to afford 0.78 (g) (2.72 mmol) of Compound 8 having the
above-mentioned structure. Physicochemical properties are as
described below.

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

FAB-MS (negative ion mode): M/2=286 ([M-H]")

{0058] The above-mentioned production examples are merely
illustrative of the methods for the manufacfure bf the compound
representedby the general formula (1), and rawmaterials and reaction
conditions may be appropriately modified to synthesize compounds
excluding Compounds 1 to 8 above. The wrinkle-reducing agent of
the present invention exhibits an excellent wrinkle-reducing action
on wrinkles formed by ultraviolet rays exposure and the like, and
hence is useful as an external preparation for skin. In order that
the external preparation for skin exerts such action, the
wrinkle-reducing agent according to the invention of the present
application, i.e., each of the compounds represented by the general
formula {1) to (6) is pfeferably incorporated in a total amount
of 0.001% by mass to 20% by mass, more preferably 0.01% by mass
to 10% by mass, still more preferably 0.1% by mass to 5% by mass
with respect to the total amount of the external preparation for
skin. When the content is less than 0.001% by mass with respect

to the total amount of the external preparation for skin, an effect
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basedonawrinkle-reducingactionmay lower, whereaswhen the content

exceeds 20% by mass, the effect may reach plateau, resulting in
the needless impairment of a degree of freedom for prescription.

[0059] Some of the compounds represented by general formula
(1) exert actions excluding an excellent wrinkle-reducing action
on wrinkles formed by ultraviolet rays exposure and the like. Also

in the case where the wrinkle-reducing agent of the present invention
is incorporated into the external preparation for skin in order
to express suchactions, whenawrinkle-reducingeffect is exhibited,

the effect of the present invention is utilized. Thus, the external

preparation for skin also falls within the technical range of the

present invention. Examples of the actions excluding the

wrinkle-reducing action include a moisture-retaining action, an
actinic keratosis- or non-actinic keratosis—ameliorating action,

a skin desquamation- or epidermal renewal-stimulating action, and
an anti-aging action.

[0Q60] The external preparation for skin of the present

invention can contain arbitrary ingredients used commonly in an
external preparation for skin as well as the wrinkle-reducing agent

of the present invention. Examples of such optional ingredients
include: olls/waxes such as macadamia nut oil, avocado coil, corn
0il, olive oil, rapeseed oil, sesame oil, castor oil, safflower
0il, cottonseedoil, jojobaoil, coconut oil, palmoil, liquidlanolin,
cured coconut oil, cured oil, Japan wax, cured castor oil, beeswax,

candelilla wax, carnauba wax, ibota wax, lanolin, reduced lanolin,
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hard lanclin, and jojoba wax; hydrocarbons such as liquid paraffin,
squalane, pristane, ozokerite, paraffin, ceresin, wvaseline, and
microcrystalline wax; higher fatty acids such as oleic acid,
iscstearic acid, lauric acid, myristic acid, palmitic acid, stearic
acid, behenic acid, and undecylenic acid; higher alcohols such as
cetyl alcohol, stearylalcohol, isostearylalcohol, behenyl alcohol,
octyldodecanocl, myristyl alcohol, and cetostearyl alcochol;
syntheticester cils suchas cetyl iscoctancate, isopropylmyristate,
hexyldecyl isostearate, diisopropyl adipate, di-2-ethylhexyl
sebacate, cetyl lactate, diisostearyl malate, ethylene glycol
di-2-ethyl hexanoate, neopentylglycol dicaprate, glycexryl
di-2-heptylundecanocate, glyceryl tri-2-ethylhexanoate,
trimethylolpropane tri-2-ethylhexanoate, trimethylolpropane
triisostearate, and pentane exythrite tetra-Z2-ethylhexanocate;
chain polysiloxanes such as dimethylpolysiloxane,
methylphenylpolysiloxane, and diphenylpolysiloxane; cyclic
polysiloxanes such as octamethylcyclotetrasiloxzane,
deéamethylcyclopentasiloxane, and
dodecamethylcyclohexanesiloxane; modified polysiloxanes such as
amino-modified polysiloxane, polyether-modified polysiloxane,
alkyl-modified polysiloxane, and fluorine-modified polysiloxane;
01l agents such as silicone ¢il; anionic surfactants such as fatty
acid soaps (such as sodium laurate and sodium palmitate), potassium
laurylsuifate, and triethanolamine alkylsulfate ether; cationic

surfactants such as trimethyl ammonium stearyl chloride,
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benzalkonium chloride, and laurylamine oxide; amphoteric
surfactants such as imidazoline-based amphoteric surfactants (such
as a 2-cocoyl-2-imidazolinium  hydroxide-l-carboxyethyloxy
disodium salt), betaine-based siurfactants (such as alkyl betaine,

amide betaine, and sulfo betaine), and acylmethyl taurine; nonionic
surfactants such as sorbitan fatty acid esters {such as sorbitan
monostearate and sorbitan sesquioleate), glycerin fatty acidesters
(such as glycerin monostearate), propyleneglycol fatty acid esters
(suchas propyleneglycolmonostearate), curedcastoroil derivatives,
glycerol alkyl ether, POE sorbitan fatty acid esters (such as POE
sorbitan monooleate and polyoxyethyleﬁe sorbitan monostearate},

POE sorbitol fatty acid esters (such as POE-sorbitol monolaurate},

POE glycerol fatty acid esters {such as POE-glycerin
monoisostearate), POE fatty acid esters {such as polyethyleneglycol
monooleate and POE distearate), POE alkyl ethers (such as
POE2-octyldodecyl ether), POE alkylphenyl ethers (such as POE
nonylphenyl ether), pluronic types, POE/POP alkyl ethers (such as
POE/POP2—-decyltetradecyl ether), tetronic types, POE castor
oil/cured castor oil derivatives (such as POE castor oil and POE
cured castor oil), sucrose fatty acid ester, and alkyl glucoside;

polyvalent alcohols such as polyethylene glycol, glycerin,

1, 3-butylene glycol, erythritol, sorbitol, =xylitol, maltitol,

propylene glycol, dipropyléne glycol, diglycerin, isoprene glycol,

1, 2-pentanediol, 2, 4-hexanediol, 1, 2-hexanediol, and

1,2-octanediol; moisture-retaining ingredients such as sodium
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pyrrolidone carboxylate, lactate, andsodiumlactate; fineparticles
such as mica, talec, kaolin, synthetic mica, calcium carbonate,
magnesium carbonate, silicic anhydride (silica), aluminum oxide,
andbariumsulfate, whose surfacesmaybe treated; inorganicpigments
such as red iron oxide, yellow iron oxide, black 1ron oxide, cobalt
oxide, ultramarine blue, iron blue, titanium oxide, and zinc oxide,
whose surfaces may be treated; pearl agents such as mica titanium,
fish scale foil, and bismuth oxychloride, whose surfaces may be
treated; organic dyes such as Red No. 202, Red No. 228, Red No.
226, Yellow No. 4, Blue No. 404, Yellow No. 5, Red No. 505, Red
No. 230, Red No. 223, Orange No. 201, Red No. 213, Yellow No. 204,
Yellow No. 203, Blue No. 1, Green No. 201, Purple No. 201, and Red
No. 204, which may be laked; organic fine particles such as
polyethylene powder, polymethyl methacrylate, nylon powder, and
organopolysiloxane elastomer; p-aminobenzoate-based ultraviolet
absorbent; an anthranilate-based ultravioclet absorbent; a
salicylate-based ultraviolet absorbent; a cinnamate-based
ultraviolet absorbent; a benzophenone-basedultraviolet absorbent;
a sugar-based ultraviolet absorbent; ultraviolet absorbents such
as 2~ (2'-hydroxy-5'-t-octylphenyl)benzotriazole and
4-methoxy-4'-t-butyldibenzoylmethane; lower alcohols such as
ethanol and isopropanol; vitamins such as vitamin A or derivatives
thereof; vitamin B types such as vitamin Bg hydrochloride, vitamin
B¢ tripalmitate, vitamin Bg dioctanocate, vitamin B; or derivatives

thereof, vitamin Biz, and vitamin Bis or derivatives thereof; vitamin
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E types such as a-tocopherol, B~tocopheroi, y-tocopherol, and
vitamin E acetate, vitamin D types, vitamin H, pantothenic acid,
pantethine, and pyrroloquinoline quinone; and antibacterial agents
such as phenoxyethanol.

[0661] The wrinkle-reducing agent of the present invention and
the above-mentioned arbitrary ingredients may be treated in
accordance with a conventional method to manufacture an external
preparation for skin of the present invention such as a lotion,
amilky liguid, an essence, a cream, a pack cosmetic, or a cleansing
cosmetic. Theexternal preparationforskinofthepresentinvention
may be applied without any particular limitation as léng as being
externally applied to the skin, and may be applied to cosmetics
including quasi drugs, external medicines for skin, external goods
for skin, and the like. In particular, cosmetics including guasi
drugs are preferred. This is because the wrinkle-reducing agent
of the present invention has high safety, which allows a continuous
use.

[0062] Hereinafier, the present invention is described in more
detail by way of examples, but it is needless to say that the present

invention is not limited to those examples.

Example 1

[0063] <Formulation Example 1: Wrinkle-reducing agent
according to Compound 1>

Compound 1 was synthesized by the above-mentioned method.
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Cosmetic 1 {lotion) containing the wrinkle-reducing agent of the
present invention was prepared in accordance with the following

prescription.
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[0064] [Table 1]

Ingredients % by mass
Compound 1 0.5
Ethanol (EtOH) 89.5
Total 100
[0065] <Evaluation of wrinkle-reducing effect of Compound 1

using photoaging model>

A wrinkle-reducing effect of Cosmetic 1 above was evaluated
in a test using a photoaging model.

A total of ten hairless mice, which were six-week-o0ld at the
time of the start of a test, were used and divided into two groups
each consisting of fivemice, i.e., a control group {ethancl sclvent
administrationgroup) andasample administrationgroup. Thedorsal
portions of the hairless mice were irradiated with UVB at a frequency
of once a day and three times a week for 10 consecutive weeks to
induce photoaging. The UVB irradiation amount was set to 50 mJ/cm?
for the first week and to 100 mJ/cm® on week 2 or later.

In the sample administration group, Cosmetic 1 above was
administered to the doxrsal portions of the hairless mice. Cosmetic
1 started to be administered to the dorsal portions of the hairless
mice on the following day aftexr the completion of the UVB irradiation
for 10 weeks, and administered at a dose of 100 pL once a day for
8 weeks. In the control group, the same treatments were performed
as those in sample administration group except that ethanol was
administered in place of Cosmetic 1 (Lotion 1) in Table 1. Replicas

were collected on Day 1 after the completion of the administration,
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and a scoring operation was performed by measurers in accordance
with wrinkle score criteria (Table 2) using a replica image being
projected under 30° oblique lighting and having a size of 2 cm by
2 cm in order to evaluate a wrinkle-reducing effect. The scoring
operation was performed by three measurers separately and evaluated
visually with scores of 1 to 6 at intervals of 0.5. An average value
of the results was calculated.

[0066] [Table 2]

Scores Criteria for scores

1 No wrinkles are observed.

Shallow and short wrinkles are partially
observed.

Shallow and long wrinkles are partially
obserxrved.

Shallow wrinkles are entirely observed.
Deep and long wrinkles are partially
observed, '

Deep and longwrinkles areentirelyobserved.

Gy s W

[0067] FIG. 1 illustrates the wrinkle-reducing effect of
Compound 1. The figure reveals that Compound 1 of the present
invention has an excellent wrinkle—réducing effect.
Example 2
[0068] <Formulation Examples 2 and 3: Wrinkle-reducing agents
according to Compound 2 and Compound 3>

Compounds 2 and 3 were synthesized by the above-mentioned
method. Cosmetic 2 and Cosmetic 3 were prepared by the same method
as that in Example 1 except that Compounds 2 and 3 were used in
place of Compound 1. In the same manner as in the case of Cosmetic

1, FIG. 2 and FIG. 3 illustrate the evaluation results of
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wrinkle-reducing actions. Those figures reveal that Compound 2 and
Compound 3 of the present invention have excellent wrinkle-reducing
effects.

Example 3

[0069] <Evaluation of procollagen production-promoting
actions of Compounds 1 to 8>

Compounds 1 to 8 of the present invention were synthesized
by the above-mentioned method to evaluate their procollagen
production—-promoting actions.

A keratinocyte growth medium (Humedia-KG 2 manufactured by
KURABO INDUSTRIES LTD.) was used, and human-derived normal
keratinocyte culture cells were seeded in a 24-well plate at 4.5x 10*
cells and cultured at 37°C in 5% CO, for 4 days. Simultaneously,
a DMEM medium (manufactured by SIGMA) supplemented with 10% FBS
was used, and human-derived normal skin fibroblast culture cells
‘were seeded in a 24-well plate at 2.5x10* cells and cultured at 37°C
in 5% CO..

Next, a medium, in which each of Compounds 1 to 8 was added
at a final concentration of 10 pM to a DMEM medium (manuféctured
bySIGMA)supplementedwich%FBS,wasproduced. Further, a medium,
in which dimethylsulfoxide (manufactured by Sigma-Aldrich Co.) and
50% ethanol {(manufactured by Sigma—Aldrich Co.) were added at final
concentrations of 0.01x107% (v/v%) in place of each of Compounds
1 to 8, was produced as a control.

After the cultured keratinocytes had been washed with PBS
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(manufactured by Wako Pure Chemical Industries, Ltd.), the medium
was replaced with a medium containing each of the compounds and
a medium containing dimethylsulfoxide and 50% ethanol, and culture
was performed at 37°C in 5% CO; for 24 hours. After 24 hours, the
culture supernatant was collected.

After the cultured fibroblasts had been washed with PBS, the
medium was replaced with the collected culture supernatant, and
culture was performed at 37°C in 5% CO; for 48 hours. After 48 hours,
the fibroblasts had been washed with PBS, the mediumwas then replaced
with a DMEM (manufactured by SIGMA), and culture was periormed at
37°C in 5% CO, for 2 houxrs. Then, the culture supernatant was
collected. The amount of procollagen in the culture supernatant
was measured by an ELISA method.

The fibroblasts cultured in the medium supplemented with
dimethylsulfoxide and 50% ethanol were used as a control. FIGS.
4 to 7 illustrate ratios of procollagen production amounts of
Compounds 1 to 8 with respect to the control.

(0070] The results of FIGS. 4 to 7 reveal that the compounds
of the present invention  have excellent  procollagen

production-promoting effects.

Industrial Applicability
[0071] The wrinkle-reducing agent of the present invention is
applicable to external preparations for skin such as cosmetics.

The wrinkle-reducing agent has high safety, has an excellent
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wrinkle-reducing action, and hence is very useful as a raw material

for cosmetics.
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Claims

[Claim 1]

A wrinkle-reducing agent, comprising a compound represented
by the following general formula (1), a stereoisomer of the compound
or a pharmacologically acceptable salt thereof:

(CHoJnRo
R1OOC’);I'I\I:R3
O {CHg)m—R4 (1)

where: R represents a hydrogen atom or a linear or branched
alkyl group having 1 to 8 carbon atoms; R; represents —SOsH, ~S0~Xs,
—3502-X4, —S02~NY;~X5, or ~S0,-NY»-Y3, provided that the X3 to X5 each
independently represent an aliphatic hydrocarbon group having 1
to 8 carbon atoms or an aromatic moiety having 5 to 12 carbon atoms,
in which a heterocatom may be substituted for a hydrogen atom or
a carbon atom, and the Y; to Y3 each independently represent a hydrogen
atom or a linear or branched alkyl group having 1 to 8 carbon atoms;
R; represents a hydrogen atom or an acyl group having a linear or
branched alkyl chain having 1 to 8 carbon atoms; R, represents an
optionally unsubstituted or substituted arcmatic group having 5
to 12 carbon atoms or polycyclic condensed aromatic group having
5tol2carbonatoms; mrepresentsaninteger of 0 to 3; andnrepresents
an integer of 1 or 2.

[Claim 2]

The wrinkle-reducing agent according to claim 1, wherein the
compound represented by the general formula (1) comprises a compound
represented by the following general formula (5):

)(S-Hz)ﬂ“‘Rm
R1s00C” “N-Ry
Q" NCH)mRyg (5)

where: Ris represents a hydrogen atom or a linear or branched
alkyl group having 1 to 8 carbon atoms; Ry represents —S0sH or ~S0,-X4,
provided that the X, represents an aliphatic hydrocarbon group having
1 to 8 carbon atoms or an aromatic moiety having 5 to 12 carbon
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atoms, in which a hetercatom may be substituted for a hydrogen atom
or a carbon atom; Rj;7 represents a hydrogen atom or an acyl group
having a linear or branched alkyl chain having 1 to 8 carbon atoms;
Rig represents an optionally unsubstituted or substituted aromatic
group having 5 to 12 carbon atoms or polycyclic condensed aromatic
group having 5 to 12 carbon atoms; m represents an integer of 0
to 3; and n represents an integer of 1 or 2.

[Claim 3]

The wrinkle-reducing agent according to claim 1, wherein the
compound represented by the general formula (1) comprises a compound
represented by the following general formula (6):

(CHg)n“'SO:gH
R.g00C” “NH
Y YCHaM—Rzp ()

where: Rig represents a hydrogen atom or a linear or branched
alkyl group having 1 to 8 carbon atoms; Ry represents an optionally
unsubstituted or substituted aromatic group having 5 to 12 carbon
atoms or polycyclic condensed aromatic group having 5 to 12 carbon
atoms; m represents an integer of 0 to 3; and n represents an integer
of 1 oxr 2.

[Claim 4]

A wrinkle-reducing agent, comprising a compound represented
by the following general formula (7}, a stereoisomer of the compound
or a pharmacologically acceptable salt thereof:

(CHNR,
Py
R,00C” "NH
O "Ry4 (7)

where: R; represents a hydrogen atom or a linear or branched
alkyl group having 1 to 8 carbon atoms; R; represents -SH or —-$-X, ,
provided that the X; represents an aliphatic hydrocarbon group having
1 to 8 carbon atoms or an aromatic moiety having 5 to 12 carbon
atoms, in which a heteroatom may be substituted for a hydrogen atom
or a carbon atom;Rs represents a phenyl group, a toluyl group, an
ethylphenyl group, a propylphenyl group, a butylphenyl group, a
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pentylphenyl group, a hexylphenyl group, a methoxyphenyl group,
an ethoxyphenyl group, a propyloxyphenyl group, a butyloxyphenyl
group, a pentyloxyphenyl group, a hexyloxyphenyl group, a biphenyl
group or an optionally unsubstituted or substituted polycyclic
condensed aromatic group having 5 to 12 carbon atoms; and n represents
an integer of 1 or 2.

[Claim 5]

A compound, which i1s represented by the following general
formula (5), a sterecisomer of the compound, or a pharmacologically
acceptable salt thereof:

)(?Hz)ﬂ“Rm
R1500C” Ry
Q" YCHg)m—Rqg (5)

where: Ris represents a hydrogen atom or a linear or branched
alkyl group having 1 to 8 carbon atoms; Rig represents -S03H oxr -S0,-X4,
provided that the X4 represents analiphatic hydrocarbon group having
1 tc 8 carbon atoms or an aromatic moiety having 5 to 12 carbon
atoms, in which a heterocatom may be substituted for a hydrogen atom
or a carbon atom; Rj; represents a hydrogen atom or an acyl group
having a linear or branched alkyl chain having 1 to 8 carbon atoms;
R1g represents an opticnally unsubstituted or substituted aromatic
group having 5 to 12 carbon atoms or polycyclic condensed aromatic
group having 5 to 12 carbon atoms; m represents an integer of 0
to 3; and n represents an integer 1 or 2.

[Claim 6]

A compound, which is represented by the following general
formula (6), a sterecisomer of the compound, or a pharmacologically
acceptable salt thereof:

(CH)N-SO4H
R(00C” “NH
(CHa)m Rz (6)

whexe: Rjg represents a hydrogen atom or a linear or branched
alkyl group having 1 to 8 carbon atoms; Rz represents an optionally
unsubstituted or substituted aromatic group having 5 to 12 carbon
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atoms or polycyclic condensed aromatic group having 5 to 12 carbon
atoms; m represents an integer of 0 to 3; and n represents an integer
of 1 ox 2.

[Claim 7]

An external ©preparation for skin, comprising the
wrinkle-reducing agent according to any one of claims 1 to 4 in
an amount of 0.001 to 20% by mass.

[Claim 8]

The external preparation for skin according toclaim7, wherein
the external preparation for skin is for a cosmetic use.
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