OP-C91 48-Pa Description Title of Invention: ANTI-WR NKLE AGENTS
Technical Field [0001] The present invention relates to a

wr i nk g agent and also relates to an external preparation
for é?ﬁb?gggtﬁflcalIyacosneticorthelike, ‘

cont ai ni ngt hew i nkl e-reduci ng agent.

Thepr esenti nventi onal sor el at est oanovel conpoundhavi ng a

wri nkl e-reducing effect. Background Art [0002] Worsened skin synptons
such as winkles, age spots, dul|lPeseriripdcrsaggi ng, which are caused
by factors such as increasing age, stress, and ultraviolet rays
exposur®ithe eo¥ebyvensioy: rANDHWRENKDLY ZPR¥EREF ance as agi ng signs.
Therefore, people have a very strong interest in skin aging
phenonena, and various neans have been devel oped for the purpose of
mai nt ai ni ng the appearance of the skin beautifully. [0003] Wi nkl es
are onerefhiskial agisigd phenonena. However, at present, the nmechani sm
of winkle formation has not yet been conpletely elucidated because

the mecpgmism i s comy igedfch@nchddie: iperd IBaAltd epradugiidnrddicing
very difficult. Exanples of the nmechanismof winkle formation

i ncl ude;gahd ubag danmgeseddeeto i tAAVIeHtRlrnbaY Spadich kel dn k%oi‘n%kln,

cel l ul ar” apopt osi s enhanced by the danmages, hydrolysis of fib
conponesyt . stichy BS, U RE/N YL the like, containing the wrinkle-reducing

agent. Thepresent inventionalso relates toanovel compoundhaving

a wrinkle-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 phenomena, 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
ultravioclet rays ana the like and cellular apoptosis enhanced by

the damages, hydrolysis of fiber components such as collagen due



to increases in expression of proteases such as matrix

nmet al | opr ot eases (MWs) , and fiber bundl e disorganization due to

i ncreased cytokines . In particular, MWs have a variety of functions
such as degrading the extracellular matrix formed of coll agen,

prot eogl ycan, elastin, and the |ike, and degradi ng proteins expressed
on the surface of cells, and include a | arge nunber of subtypes. MW1
degrades type | collagen and type |1l collagen as nmmjor conponents of:
t he ski ROderm&IrSREEFI x ITIMVBZPARE SMIP9 Rdgr S TRARET V BB ageh ameitrix
| am ni n as basenent nenbrane conponents and elastin as a derma

mat ri x BefpoheRrotrapeexMpfe) . MRS e vbRngllgediadegproeasgbpcdns to
type IV collagen, and lam nin, for exanple. Those degradation actions
cause t hecdeesedswytakd ngsgenén aeirtn cofl arhéMBeatraced valrae tyat fyctions
whi ch are recogni zed as one of inportant factors for the formation of
wr i nkl esuchaggi niggraddnighehlel leex tivaddld wlleim n{esed Pafcemied i drad Ul aged),
. Further, inflammatory cytokines such as TNF-a, IL-1, and IL-6 are
known tprbecbniobuad iglddtef,or At arhof 1wkienkl £5d addgsaddingg phsoeigs
the induction of the production of MWs ( see Patent Literature 2)

As descekpedsabaven theseuFfBLdOISE ilG) angl sheongkyai Dyokseduiber of
skin agi ng phenonena such as wrinkles and sagging, are far from

i ndepengdgpt yhast onaumndicd)sRicsuRRpeed! Yol DibeenaRl e3phk otherol BHEEN as
situation nmakes the nechani smof "winkle formati on conpli cated.

[ 0009] | hah Sz Y Indiiown, £ DAL dietl NRIGACKY r eX i bishio AR ef {186 @lgrade
reduci ng I nkl €s, which are one of skin aging phenonena and occur as
a resul o) ' t,q s rsadiat i ' o]

R B O S G
been appyoyved. as. 3 ROAKIRGRULICRl ARl fior L. roatenty ol upiinkhes

and acnes | "a een used as a drug e rej uvenati én

skin in_ a | arge nunber. of patient Ln,contrast, iin _Japan, .retinoai

aci d halSHHROBER O Lt DN RS 8V of O 20T BT it AT EBr s Obr S EAPRS
such as_jrritation to the skin. Further, sone attenpts have been, nade
on redubRAge ik RE LR R E Bl e e sﬂgeﬁeaﬁa"%ﬁﬁ&%%@%r%%an of
(see Patent Literatures 3 and 4), and besides, ascarbic acid (see

Pat ent the eitaebiulanrgphérel Wiikek P /COEPLERGtAT €16 OLotmRpetant
| i ke is known as the wrinkle-reducing agent. However, no ,

wr i nkl efaed@es nforate | Bernakioyi ¥bsWELRkIeF entdgoRd i SFREtERy like in
results has been found for, for exanple, the foll owi ng reasons: the
wr i nkl eEhedidinnsegRatenbéd troatnaed Jany Feutheei dmt hammaRloayr el Higs
effect; and the winkl e-reduci ng agent may cause problens in terns of
saf ety suclstabdiNTFty, $Ueh, andeKpr@ssidmain an benidest el dn gdgeef dowtt iain
a concentration at which a winkle-reducing effect is expressed.

Thus, tdereriaklbsesnd sigohgy demeodgh orhd hendieviel @pnehttiod wrodwetion
wri nkl e-reduci ng agent. [0005]Wth regard to amino acids, there are a
| ar ge nolEPsofscpadieracl.dsetachbebng nR¢ deatryboedabbreng et factors,
non-natural | y-occurring am no acids. Those anmi no acids are known to
serve agh{dRGd088toRgl y 18R ISP Sikihnead O g bhendhieAbeNafcasOirinkles
bi ol ogi cal structures and bi ol ogi cal reactions, and besides, to

exhi bi tyard ousi i 0aGtd ¥hti E8om I A YrREDHS bRE AL H0s @G Sise DIy
derivatives thereof are expected to have not only bi oactivities but

al so hi ghe 8RERLY o RADL A& § N4 W Bl Ya £10h Q¥ REsithd RECHL S 88 ¥ wrinkie

foods, cosnetics, and pharmaceutical agents, for exanple. In

particu i h i cosnetics, it is known that al anine
exhibit%g%m%t?%ﬁmg?%%ﬁigﬁgé%tion (see Patent Literature 7), an

a-am no i d. derivative exhi-hits a parak t osi s _inhibi i O
A o, By LV v8 (ELIY LscRunaakeLatgel s S bliory agt ohet
(see Patgnt HISIALWE Bes? GYSLE §r 808 08 NOMBEVIIAS Al fhomena and

occur as a result of photoaging due to irradiation with ultraviolet



[PTL 1] JP 2001-192317 A [PTL 2] JP 2005-089304 A [PTL 3] JP 33-500
A [PTL 4]

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 beenusedas adrug 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), tocophercl (see Patent
Literature 6), or the like is known as the wrinkie-reducing agent.
However, no wrinkle-reducing material that gives sufficiently
satisfactory resulis 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, therxe 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 respconsible for the maintenance
of bioclogical structures and biological reactions, and besides,
to exhibit various bicactivities. The naturally—occurring amino

acids or derivatives thereof are expected to have not only



JP 2007-191396 A [PTL 5] JP 2003-267856 A [PTL 6] JP 62-19511 A

[ PTL 7]

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 action (see Patent Literature
7), an a-—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 renewal-stimulating action
(see Patent Literature 9), an N-acyl amino acid exhibits a hair
growth-promoting action and a moisture-retaining action (see Patent
Literature1l0), 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).
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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 teo 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



10]

JP 11-080105 A [PTL 11] JP 61-289016 A [PTL 12] JP 11-49628 A

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

has been completed.

[0010] That is, the present invention is as follows.
<1>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 “(CHxmRy (1)

[In the formula, R) represents a hydrogen atomor a linear or branched
alkyl group having 1 to 8 carbon atoms; R; represents -SH, -SOzH,
-S-8-X%1, —-8-%;, -80-X3, -50,-X4, =80;-NY:-X5, or —=50,-NY,-Y;3, provided
that theX;toXseachindependentlyrepresentanaliphatichydrocarbon
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, and the Y; to Y3 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;
Ry represents an opt‘;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 represents an integer

of 1 or 2.]



Non- Patent Literature [0007][ NPL 1] Devel opnent technol ogy for
anti-agi ng, whitening, and noi sture-retaining cosnetics, CMC
Publ i shing Co., Ltd., Masato Suzuki (ed.) Summary of |nvention
Techni cal Probl em [ 0008] The present invention has been made in view
of the above-nentioned circunstances. An object of the present
invention is to provide a winkle-reducing agent that is suitable for
an ingredient for an_external preparation for skin and has a novel

scaf fol d90&3lluti on €8> e kdcogerveE iingy aaebE s efoxhienprissdisem <1>,
i nventi on have nmade extensive studies to seek a novel scaffold having
a wri nkie- redgbi hfeacemprungsrgrresahtedt hg theepeoesahaferfiobad(t hats
a conpound represented by the follow ng general formula (1), a

st er eoi sopempefintheeporpouhdd awmdthephat haebhggieattyl atoepudbl é25al t
t her eof have excellent winkle-reducing effects on winkles forned by
ul travi 6Ceemr a3 exposure and the |ike. Thus, the present invention
has been conpl et ed.

(CHp)nRg
Rs00C” “N—R;

O CHm—Rg  (2)
[In the formula, Rs represents a hydrogen atom or a linear or branched
alkyl group having 1 to 8 carbon atoms; Rs 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 hetercatom may 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 toc 8 carbon atoms; Rg
representsanoptionallyunsubstitutedor substitutedaromaticgroup
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]



[ 0010] That is, the present invention is as follows.

<1>Aw i nkl e-reduci ng agent, including a conpound represented by the
follow ng general formula (1), a stereoisoner of the conmpound, or a
phar macol ogi cal |y acceptable salt thereof. [Chem 1] (CH2)n-R2
RI0O0OGk-NR3 O (CH2)mR4 ( 1) [ In the fornula, Rl represents a
hydrogen atomor a linear or branched al kyl group having 1 to 8
carbon atons; R2 represents -SH, -S03H, -S-S X1, -S-X2, -80-X3,

-802- X4, -802-NY1l-X5, or_-S02-NY2-Y3, provided that the X1 to X5 each
i ndependent |y redﬁad h gal i phatic hydrocarbon group having 1 to 8

e
carbon at r romatic noiety having 5 to 12 carbon atons, in
whi ch a rég&éﬁ%ﬁ’\ﬂﬂy be substituted for a hydrogen atom or a carbon
atom and the Y1 Y&Hﬁ ch i npdependently represent a hydrogen atom
or a linear or bxanc ;W‘I‘ﬂgnoup 3\/) ng 1 to 8 carbon atoms; R3

represents a hydrogen atom or an acyl group having a |linear or
branched al kyl chain having 1 to 8 carbon atons; R4 represents an

opti onal by rwesedshiial ed r@br_%lé%ttisté'h?gréfggﬁ%tﬂ&l St QUPi Q&2 POIYEHA dHed
condensed aromatic group having 5 to 12 carbon atoms; mrepresents an
eSO AR B B P PO B0 siPsefl el ol Qe
o e L Yo Ser el A b AR SOTEMIE g 1 s
R600C3h@“é£§%on 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 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.]
[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. 41}
S\
Ri3
R,00C" “NH

CHy)m—Ry4 (4)

[In the formula, Riz represents a hydrogen atocmor a linear or branched
alkyl group having 1 to 8 carbon atoms; Rj3 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



0O (CH2)mR8 ( 2 ) [Inthe formula, R5 represents a hydrogen atom or

a linear or branched al kyl group having 1 to 8 carbon atons;

R5r epresents-S- X2, provided that the X2 represents an aliphatic

hydr ocarbon group having 1 to 8 carbon atons or an aromatic noiety
having 5 to 12 carbon atons, in which a heteroatom may be substituted
for a hydrogen atomor a carbon atom R7 represents a hydrogen atom
or an acyl group having a linear or branched al kyl chain having 1 to
8 car bofcat any ARG qTepIteFentsa ape ol Gridl:y Runsgbseisemtedagroptionally
substituted aromatic group or polycyclic condensed aronatic group
havi ng Bntobs2itatbdrrasapstimtepresantscardun eggrolofcyltic Gynaemused
represents an integer of 1 or 2.] [0012] <3> The wri nkl e-reduci ng

agent aeecomding toohpehawinrg bntwhilzhciheow onpound aepreseapessdytd he
general formula (1) is a conpound represented by the foll ow ng

gener al 1iheegukacf3). t6Chem 3] (CH2) n- R10 RO00Cyj s' NH
(CH2)mR11( 3 ) [In the fornula, RO represents a hydrogen atomor a
linear opohnanched edXkyihgkeupkhavirBaudihg Syt Roftcwt ; tBlOtem <i>,
represents -S-X2, provided that the X2 represents an aliphatic
hydfOCaEHOQhQEHUQh@a&bﬁ?o&naoxgpﬁéééﬂﬁbéi e S &F OBl L) is
having 5 to 12 carbon atons, in which a heteroatom nay be substituted
for a hyd o] a n iona
msubst 11 e e e Be e o oy ey eyl Rtk
aronati? gLoupshaving 5 to 12 carbon atonms; mrepresents an integer

of O to g; and represents an integer of 1 or 2.] [0013]<4> The

wri nkl e-reduci ng agent according to Item <1>, in which the conpound
represented by th ngnﬁ%_ formula (1) is a conpound represented by
the follow ng gen&val'2f6r'miBa (4) . [Chem 4] rci3

R 2000 B 30" N-R7
O {CHz)mRyg (5)

[In the formula, Ris represents a hydrogen atomor a linear or branched
alkyl group having 1 to 8 carbon atoms; Rijg represents -S0zE or —-S0,-X4,
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 heteroatom may be substituted for a hydrogen atom
or a carbon atom; Ri; 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 3; and n represents an integer
of 1 or 2.]

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

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



C-12)mR14( 4 ) [In the formula, R12 represents a hydrogen atom or
a linear or branched al kyl group having 1 to 8 carbon atons; R13
represents an aliphatic hydrocarbon group having 1 to 8 carbon atons
or an aromatic noiety having 5 to 12 carbon atons, in which a

het eroat om nay be substituted for a hydrogen atom or a carbon atom
R14 represents an optionally unsubstituted or substituted aromatic
group or polycyclic condensed aromatic group having 5 to 12 carbon

at onms; AMEPTHRPWPT s SSAUH §htRYeFhoff Ol iy i JuomgkFormpda (6) .

wr i nkl e-reduci ng agent according to Item <1>, in which the conpound
repr eselleeinbyot he general fornula (1) is a conpound represented by
the followi ng general formula (5) . [Chem 5] [In the formula,
R15 represents a hydrogen atomor a linear or branched al kyl group
having 1 to 8 car{®h-3ne@OR6 represents -803H or -802-X4, provided
that the X4 represents an aFiphatic hydr ocar bon group having 1 to 8
carbon 48 QC anNi<omatic noiety having 5 to 12 carbon atons, in
whi ch a heteroatomlmay be substituted for a hydrogen atomor a carbon

atom RL17 represé&)it (& Hy n@géﬁg tom an acyl group having a |inear

or branched al kyl chainh%gving u?lto éqégrbon atons; R18 represents an

optional |y unsubstituted or substituted aromatic group or polycyclic

condensed, @%Q'ﬁtﬁr&lgar,%g NG d §nidregehet & Qgﬁ;lirﬂzéaﬁpﬁ%%h%h%&
or 2.

i nt eger of to 3; and n represents an infeger of [ 0015] <6>
The wr 'é‘.ﬂﬁiﬁ E;?gldﬁiﬂlgvﬂgf'lt £8%F 2LILag é@orﬁé,e'ﬁ'gf}:%presents an optionally
unsubstituted or substituted aromatic group or peolycyclic 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.]
[0016] <7> A compound, which is represented by the following
general formula (5), a stereocisomer of the compound, or a

pharmacologically acceptable'salt thereof.

[Chem. 7]

)(\CHz)ﬂ“Rm
R4500C” "N-Ry7
CHg)m"‘R1g ( 5 )

[In the formula, Rjs represents a hydrogen atomor a linear or branched
alkyl grouphaving 1 to 8 carbon atoms; R:g represents -30;3H or -30,-X4,
provided that the Xy represents analiphatic 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; R;7 represents a hydrogen atom or an acyl group

10



i n which the conpound represented by the general formula (1) is a
conpound represented by the foll ow ng general formula (6). [Chem 6]
(CHON-803H RigOOCANH CH2)mR20 ( 6 ) [In the fornula, R19 represents
a hydrogen atomor a |inear or branched al kyl group having 1 to 8
carbon atons; R20 represents an optionally unsubstituted or
substituted aromatic group or polycyclic condensed aromatic group
having 5 to 12 carbon atons; mrepresents an integer of 0 to 3; and n
repr eseRB¥1BE 3 AiEGer BF rancheq afyiefaain Rabmshante dRrERORsatoms;
represented by the follow ng general formula (5) , a stereoisomer of

t he conBoukEPrefentpHt wREdlosgildal Lysueeebtabe@ wappbeétaspd Jipetic

7] (CH2)n-R16 R1500C N-R17 CH2) R18
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]

(CHz)n-SOsH
R;00C" "NH
CHam—Rzp  (6)

[In the formula, Ry represents a hydrogen atomor a linear or branched
alkyl group having 1 to 8 carbon atoms; Ry represents an opfionally
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.}

{0018] <9> An external preparation for skin, including the
wrinkle-reducing 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 <9>, 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

11



[In the fornula, R19 represents a hydrogen atomor a |inear or
branched al kyl group having 1 to 8 carbon atons; R10 represents
-8031-1 or -802-X4, provided that the X4 represents an aliphatic

hydr ocarbon group having 1 to 8 carbon atons or an aromatic noiety
having 5 to 12 carbon atons, in which a heteroatom may be substituted
for a hydrogen atomor a carbon atom R17 represents a hydrogen atom
or an acyl group having a linear or branched al kyl chain having 1 to
8 car boRoat owsng RIS g epk dsums.aand Lopt & osld fsoismndssoift bhedcampound, or
substituted aromatic group or polycyclic condensed aronatic group
havi ng & plbatRacatboncal bysacceptepieseals @merenieger of 0 to 3; and
n represents an integer of 1 or 2.] [0017] <8> A conpound, which is
represepnteemby9ihe foll ow ng general fornula (6), a stereoi soner of

t he conpound, or a pharmacol ogically acceptable salt thereof. [Chem
8] (CH2) n- SO3H Ri 900CANH CH2) m R206 ) [ In the formula,
R19 represents dfh yneBy atomor a linear or branched al kyl group
having 1 to 8 carbon atons; Ru represents an optionally unsubstituted

or subsf{i@kﬂa arbhaf{g group or polycyclic condensed aromatic group
having 5 to 12 caglbon atons; mrepresents an integer of 0 to 3; and n

represents an i{¥eg CHg}mﬂ"R}-] [(0?%8] <9> An external preparation

for skin, including the

[In the formula, R; represents a hydrogen atom or a linear or branched
alkyl group having 1 to 8 carbon atoms; R; represents ~SH, —-SOzH,
-85-5-X3, —-5-X;, -850-%3, —-50,-X4, —50,-NY;-X5, or -S0,-NY,-Y3, provided
that theX; toXseachindependentlyrepresentanaliphatichydrocarbon
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, and the Y; to ¥; 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;
Rq 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.]

Advantageous Effects of Invention
[00189] According to the present invention, the novel

wrinkle-reducing agent can be provided. Further, the external

12



wr i nkl e-reduci ng 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<9>, in which the external preparation for

skin is a cosnetic use. <11> A winkl e-reduci ng nmet hod, including

adm nistering, to a site needed for reducing winkles, the conpound
represented by the foll ow ng general formula (1), a stereoisoner of
t he conpound, or a pharmacol ogically acceptable salt thereof. [Chem
9] (C HPYRPREZARIEOC'TN RIXON( W) nERAMEtic) egqam ¢petabprhyathrl novel
represents a hydrogen atomor a |inear or branched al kyl group having
1 to 8 waibbAecaredbciRg augntesainbe proMidegp2 Hur Bhgr X2her®wd, compound
-SO X2, -302-X4, -SO O -S02-NY2-Y3 provided that the X1 to Xs each

i ndepentent.hy représéhe-andatipbatctibypdeacarboprgvddpdhaving 1 to 8
carbon atons or an aromatic noiety having 5 to 12 carbon atons, in

whi ch a heteroatom may be substituted for a hydrogen atomor a carbon
atom and the Y1 to Y3 each independently represent a hydrogen atom
or a |iBeaefopebrangbednabkythgrougwhaysng 1 to 8 carbon atonms; R3
represents a hydrogen atom or an acyl group having a |linear or

branchedpabbyl chai prhavi ng]l Fac8 car bops at ans grRehr epresetStdhg  a
optionally unsubstituted or substituted aromatic group or polycyclic

condensgd; akoEBL-EEuEL AYR RGNS @o?n%oi‘a%_dcﬁﬁH%@%Q%énﬂ‘i&%@n@ﬁ%&t $s Bl
integer of 0 to 3; and n represents an integer of 1 or 2.]
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 proceollagen-producing
actions of Compounds 1 and 2 of the present invention.
[FIGS. 5] FIGS. 5 are graphs illustrating procecllagen-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)
contained in wrinkle-reducing agent of present invention

An active ingredient of the wrinkle-reducing agent of the
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Advant ageous Effects of Invention [0019] According to the present
i nvention, the novel winkle-reducing agent can be provided. Further,
the external preparation for skin and cosnetic each containing the

novel

wr i nkl e-r educi ngagent canbepr ovi ded. Furt her,thenovel conpound

havi ng a wi nkl e-reduci ng action can be provided. Brief Description

of the Drawings [0020][FIG 1]FIG 1 is a graph illustrating a

wr i nkl e-reduci ngacti onof Conpound 1 in the present invention using a
phot oagPAg§ NV iGN 2p Franpeung renyegsn tied kg thatfoglering general
wri nkl e-reduci ng action of Conpound 2 in the present invention using
a phot odgirmglende] . g Fte&reglstner F theaagrapind,| bust phtkngcalogically
wri nkl e-reduci ng action of Conpound 3 in the present invention using
a phot oagiceptrmbdel sallEl GBer4pflkl GS. 4 are graphs illustrating
procol | agen- produci ng actions of Conmpounds 1 and 2 of the present

i nventi ggcher.FNIGS$. 5] FIGS. 5 are graphs illustrating
procol | agen- produci ng acti ons of Conpounds 3 and 4 of the present
invention. [FIGS. 6] FIGS. 6 are graphs illustrating

procol | agen- prod@ reRinons of Conpounds 5 and 6 of the present

invention. [FIGS | GS™ 7 are graphs illustrating
out EN‘@

procollaﬁﬁd}ﬂy

Fthlons of Conpounds 7 and 8 of the present

i nvention.

(CH)m—R; (1)

[0022] In the general formula (1), R; represents a hydrogen
atom or a linear or branched alkyl group having 1 to 8 carbon atoms;
Rz represents —-SH, -SO0zH, -5-5-X;, -5-X3, —S0-X3, —50,-%4, —S0;-NY1-X5,
or —-50,-NY,-Y3, provided that the X; to Xs each independently represent
an aliphatic hydrocarbon éroup 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; R3 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 pelycyclic condensed
aromatic group having 5 to 12 carbon atoms; m represents an integer
of 0 to 3; and n represgsents 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 aromatic group such as a phenyl
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Description of Enmbodi ments [0021] (1) Conpound represented by general
formula (1) contained in winkle-reducing agent of present invention
An active ingredient of the winkle-reducing agent of the present

i nvention is a conmpound represented by the foll ow ng general fornula

(1),

a stereoi soner of the conpound, or a pharnmacol ogically

acceptable salt thereof. [Chem 10] (CH2)n-R2 R100eN-R3 (CH2)m R4 ( 1
) [0022]In the general fornmula (1), Rl represents a hydrogen atom or
a | i neagroupbranphedldal kykogprpup hayhtigyll goodpcasbon laiphsnyl group.

[C023] 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) is 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), thiol 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
represe'nted 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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R2 represents -SH, -S03H, -S-S X1, -S-X2, -SO X3, -S02-X4r

- S02- NY1- X5, or -502-NY2-Y3, provided that the X1 to X5 each

i ndependently represent an aliphatic hydrocarbon group having 1 to 8
carbon atons or an aromatic noiety having 5 to 12 carbon atons, in

whi ch a heteroatom may be substituted for a hydrogen atomor a carbon
atom and the Yl to Y3 each independently represent a hydrogen atom
or a linear or branched al kyl group having 1 to 8 carbon atons; R3
represents2a] hydr ogepe @l Dt o x&tip Bey | o Preaeh havixagta X4 neaR,oinclude a
branched al kyl chain having 1 to 8 carbon atons; R4 represents an

opt i onahkyhyngstd,t shed10f1 gubabi tabedpal QRtuc § bRty 10§ rHeby yséntyl
condensed aromatic group having 5 to 12 carbon atons; mrepresents an

i nteger o608, taohékyﬁréd;dhﬁ,earlﬁe%%}ﬁlsgﬁﬂuﬂaP%@Q@ét@i gk RIp ,2a priemsl $hsup,

above-nentioned aronatic noiety includes an aronatic hydrocarbon

group SFICP?%P gg:rgil%yl a%%;ﬁl&ylagéashpsl, Qrﬁ?}%etﬁlﬁe%{%hﬁgrQuﬁheﬁ%%%:opyl

napht hyl met hy as we ashan aromatic group such as a p .

fBSSE}’ %ﬁ?%‘éb?ﬁ%%%%f%@%??%%ﬂ%%ﬁ%%§28‘J?%§%§%ﬂmﬁ%‘f’e B obRe et
1) i 2

e QoscPFRRR! | a1 ord AN SRR tha Pas e od By SFEVEEREY Ly Poblef 2)e

(5) as described later. The co und,represented by th ener al

for mul a°( degxﬁ%F%PﬁiegﬁPBBryg58c8n%ogﬁ lﬁ%%%%%%%%%%ygygfﬁ%pgeneraI
formula (3), still re preferably a co und_r epresent t he
general formfa p(rf)f@rlﬁﬁ?]ﬂhe?‘?p’f Ibtosrrp_oélﬁ%g’réﬁr_ %’en‘?%d’%@z'%e gener al
formula (5) is nore preferably a_conpound represented by the general
fornula[%@;§]ln a 63%%%h%HCPHaWﬁ#§ﬁQQﬁﬁ%ﬁﬁ%iaﬁﬁgygrPﬂF BEGFo RS dek YL
of the conpounds represented by the general fornmula (1), thiol

noi et i eSTAVE, | # NREAPYPAYA @FSUPFi ePBBREYH 0S¥ OFPn 22| HEPPUSHER! P HRYP.
is also included in the general fornula (1) of the present invention.
|t goesawaloutl gapiupy Bhatsavatenkl extoaguch gl eyt Coifd nRngezanoyl
compound that is included in the general formula (1) and is not

i ncl udedrbupamndint et gooapbugwbumepr 8€et@sk by hfidrgearratiofopmaeetyl
(2) and the conpound represented by the general fornula (5) is also
the wri gkbepr eandi agpagehvnell yheupresenprefiweneédon. [0024] Specific
exanpl es of each of Ylto Y3in RlandR2i ncl ude a hydrogen atom a

met hyl goopp; an etdyécif Ddpxadpleapyt Rgrioulude dwhyenydr @ugup A apentyyl
group, a hexyl group, a heptyl group, and an octyl group. O those, a

l'inear gtofipanghes afihedyDuprddy) Ry pkobglphearhograupisai Sutylphenyl

preferred and a hydrogen atom a nethyl group, and an ethyl group are

more pretghpedy pdANRREA IgreupX a8y HIn&REh @lou] BOmEEhbRyhRenyl
i nclude”a nefhyl” group, an ethyl group, a propyl group, a butyl

group, tyl ogro 9r Q¥Bup@ hePt¥lo8y PYRypRBNPEL YEr8HOUP,
a pheny?rggghp,ag t% ﬁ??ygﬁgﬁg} aebeﬁgyl gro%p?ﬁg ph%%etﬁgl gégupg a 2

R g A N N
orof or adFy“Pegt Bebnpeorbetifl'decd & andplb Byt SRR & pifortEnss
ot oup, BXBHPy 1 1 GO T SOO YL GFRU oS SRR, e @
gt oup. BHo0RBSEb SRR C¥ SR afont CARCACRY 31 SHr B, < AndeHCBF OB brgr Sue
O oup. et Bi ety Tamino oteny T grour, anr 0 etHyFind ) iens) BXEHE, an

(N-propylamino)phenyl group, an (N-butylamino)phenyl group, an

N,N- (dimethylamino)phenyl group, an N,N-(diethylamino)phenyl

group, an N, N-{dipropylamino)phenyl group, an

16



group, an ethyl phenyl group, a propyl phenyl group, a butyl phenyl
group, a pentyl phenyl group, a hexyl phenyl group, a nethoxyphenyl
group, an et hoxyphenyl group, a propyl oxyphenyl group, a

but yl oxyphenyl group, a pentyl oxyphenyl group, a hexyl oxyphenyl
group, a hydroxyphenyl group, an am nophenyl group, a fluorophenyl
group, a trifluoronethyl phenyl group, a chlorophenyl group, a

di chl orophenyl group, a nitrophenyl group, a cyanophenyl group, an

(N- et hyl, ai(Aapphehyhigbophengd ( Nretdpyl andmo) phenyll ppeayp, aroup, a
(N-propyl am no) phenyl group, an (N-butylam no)phenyl group, an

N, N- (di bmbawpﬁéﬁben b:ogFouan Bﬁtwwﬁaﬂeﬁ My ash p)@h@@yﬂ;ogyw@enyl
an N, N-(di propyl am no) phenyl group, an uty am no) phenyl

group, @&o@@etawhm%wcﬁmmyl@x ?Qaubpfa%rafdh&fmb@fmphenyl group,
butyrylphenyf group, a carboxyl pheny

gr oup, apBl ARMCARABHRREM eg{ﬁuﬁrgagjﬁt ECB( ;{F}?{W&EBB ny ﬂé@tﬁflhn%phthyl

propyloxycarbonylphenyl group,” a n t hyl “group hyln

A nonaGFCRYT or bune R CF VB EARsA T Broun o Ty P Berlhy FRSBRe nyt®

group, %gﬁngpﬂ%Hyihyl %ﬁQHRL 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 guinolyl group. ©Of those, a phenyl group, a toluyl group,

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

an ethoxyphenyl group, a fluorophenyl group, a trifluorophenyl group,
a 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 latex. Such compound
exhibits, for example, excellent potency for the wrinkle-reducing
effect of the compoundand/or skinpenetrationprofile of the compound.
As a result, the compound has an advantage in terms of having an
excellent wrinkle-reducing effect onwrinkles formedby ultraviolet
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, andhence, thereisnocorextremely lowriskthat theblending

amount of the compound itself is restricted. Those compounds have
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a car boxynapht hyl gr oup, anet hoxycar bonyl napht hyl group, an

et hoxycar bonyl napht hyl group, a bi phenyl group, a pyridyl group, and
a guinolyl group. O those, a phenyl group, a toluyl group, an

et hyl phenyl group, a propyl phenyl group, a nethoxyphenyl group, an

et hoxyphenyl group, a fluorophenyl group, a trifluorophenyl group, a
napht hyl group, a biphenyl group, and the |ike are preferred. [0028]
The conpound represented by the general formula (1) may be

manuf acpusedl bygen met hatbdscidiescipded tiater . Sechoaenpouded exhidydrssss
for exanple, excellent potency for the winkle-reducing effect of the
conpoungr amel &+ r kb &1 pgnetffaidten prohi leidiftiidis cenpouwndniAse-aeducing
result; the conmpound has an advantage in terns of having an excell ent

wr i Nkl ecf geltics Nga 8E €6 s8N WeikAkkesdf okgedbay igrawiselet thasigh the
exposure and the like. Further, the conpound is low in skin

irri taté@é‘véﬂrﬁ’é}%ia{neéemhibﬁﬂgg p&@@ﬂr&éhor@%aé@eoﬂ ike.1 and fence
has extrenely hi gh safety to the skin. In addition, the conpound is

highly sghsdje in W%B?l%é‘ceﬁﬁoﬁﬂhér e}%‘eﬁs‘f‘é}ft&%’wa{( &néf ?E‘rformula

sol vent , and hence ere is no or extr ow r at t

bl endi n é A %ﬁﬁé’@é’%ﬁ‘@sé éeeéf sct{eesécgllcé»&% lee% eraclo"ﬂ’o%cisa

have ?ocol agenpro I on- |n a i onsandexpre

WW|nkIe dUﬁ%%g ef%s In additi the wri nkl e-reduci ng effects
are al s&® kst e %&%r %%%%F #ough the above-nenti oned
inhibitggg aCt%%QS on MWPs or IL-1 or IL-6. [0029]Qut of the
conpounds”Tepresented by the general formula

(CHg)n"RS
R:00C “N—R,

O CHmRg (2)
In the general formula (2), Rs represents a hydrogen atom or a linear
or branched alkyl group having 1 to 8 carbon atoms; Rg¢ represents
-5-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 hetercatommay be substituted for a hydregen
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 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.
[0030]
[Chem. 12]
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(1) , the conpounds represented by the follow ng general fornula (2)
, (3) , and (4) are described. [Chem 11] (CHOt-R6 R500CAN-R7 O
CH2)nR8 ( 2 ) In the general forrmula (2) , R5 represents a hydrogen
atomor a linear or branched al kyl group having 1 to 8 carbon atons;
R6 represents -S- X2, provided that the X2 represents an aliphatic
hydr ocar bon group having 1 to 8 carbon atons or an aromatic noiety
having 5 to 12 carbon atons, in which a heteroatom nmay be substituted
for a hydrogen atomor a carbon atom R7 represents a hydrogen atom
or an acyl group(G#¥3rRyginear or branched alkyl chain having 1 to
8 carbon atons; 1 represents an optionally unsubstituted or

substi tuRgO@(BnatNH group or polycyclic condensed aromati c group
having 5 to 12 carhon atonms; mrepresents an integer of 0 to 3; and n
represents an i ege(Chly)mMoRey [0939) [Chem 12] (CH2)n-R10
RO00CANH

In the general formula (3}, Ry represents a hydrogen atom or a linear
or branched alkyl group having i to 8 carbon atoms; Rjp represents
-5-X2, 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 pelycycliic 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]
S.
Ri3
R4200C" "NH

CHIM Ry (4)

In the general formula (4}, Ri; represents a hydrogen atomor a linear
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 heteroatom
may be substituted for a hydrogen atom or a carbon atom; Rys represents

an optionally wunsubstituted or substituted aromatic group or
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(C1-12)mR11( 3 ) In the general formula (3) , RI represents a
hydrogen atomor a linear or branched al kyl group having 1 to 8
carbon atons; R0 represents -S- X2, provided that the X2 represents
an aliphatic hydrocarbon group having 1 to 8 carbon atons or an
aromatic noiety having 5 to 12 carbon atons, in which a heteroatom
may be substituted for a hydrogen atomor a carbon atom RH
represents an optionally unsubstituted or substituted aronatic group

or pol ygyT}d e TR dests@sh 6 @ it drta tgro g v hagihgt b 4@ Tardmrbat ertsimsm
represents an integer of 0 to 3; and n represents an integer of 1 or

2. [0033hq [hedprd$dnSran 1ktSgd¥ 2000 Nb (£H2) M R14(4 ) In the

general fornula (4) , R12 represents a hydrogen atomor a linear or

~branchegggdky! groups haukngibelio s okl Dothat gERer L3 FARIASENtS) alls a
al i phatic hydrocarbon group having 1 to 8 carbon atons or an aromatic

moi ety %@é{f &t %o%a{ﬁgfqé&m FoRmibC i B, Q@;&Rgeabggunﬁarmla (3)
substituted for a hydrogen atomor a carbon atom 4 represents an
ti | ' : . .
Condenset o DRt C G Oup! BRVI NG 5o 12" Cat Bk rons. and it AL
52‘;;?;?&%%‘1% :,i{"‘l;)g)q%lr gloétgliomg’re [poroe?’tzéfbfsecg%%%l}d g%dt}qgocygneégf 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-methyllcysteine,

[N~ (propyloxybenzoyl) -S-methyllcysteine,

[N- (butyloxybenzoyl)-S-methyllcysteine,
[N—(hydroxybenzoyl)—S—methyl]cysteine,

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

[N~ (N'-methylaminobenzoyl)-S-methyl]cysteine,
[N-(N'-ethylaminobenzoyl)-S-methyl]cysteine,
[N-{N',N'-dimethylaminobenzoyl)-S-methyl]cysteine,

[N-{N',N'-diethylaminobenzoyl)-S-methyl}cysteine,
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preferred formof the general formula (1), the general fornula (3) is
a nore preferred formof the general formula (1), and the general
formula (4) is a still nore preferred formof the general formula
(D). Speci fic exanpl es of the conpound represented by the
general formula (4) include (N benzoyl)cysteine, (N-toluyl)cysteine,
(N- met hoxybenzoyl ) cyst ei ne, ( N- bi phenyl car bonyl ) cyst ei ne,

(N-benzyl car bonyl ) cyst ei ne, (N-benzoyl - S-net hyl ) cyst ei ne,

( S- et hyl- NElabnybeoysye) nermefiv{ bt hyt bemzoyl) - S- met hyl ] cyst ei ne,
S- et hyl - N- (pr opyl benzoyr ncyst ei ne,

(but yhbenzogl)obonethylbeyssel neS-methyllcysteine,

nmet hoxybenzoyl) - S- net hyl ] cyst ei ne,

et hoxybenzoyddeS, 691 hysleysh el neysteine,

propyl oxybenzoy1l) - S- net hyl ] cyst ei ne,

bUtYﬁ9¥&péﬂzg¥éﬁe§%8§1hyélﬁaﬁﬁ§lp@ystelne,
ydroxybenzoyl) S-met hyl ] cystel ne,

ERZOY¥d) §§8§1h¥§lﬁ¥§ﬁ 1 D@ysteine,

neth ﬁanlno enzoyl S- nethy cystelne

y )

@&ﬁ %ggﬁgﬁgﬁ?%g%%n§§h§?ﬁ£¥ ?%é% cystelne
eth 0 Yst ei ne,

ubaheRb Sy AT ERRRT AT Py f’@?f@“& !
ri 4o S-ne c ej he, .
I B PRREEY ?O@%ﬁ#%@%}(ﬁ@ R [Eysteine,
|chIorobenzo th .
ni { FOBERTBYEYCR gh%?ﬂi??%§§¥i “methyl]cysteine,
N- cyanobenzo S-nmeth cysteine,
(carb%x&%@ﬁgﬁi@§n%ph%{h%rw%9%¥%lﬁ%stelner
(nethoxycarbonglbenzo yl)-S nethyllcystelne
(et hbyeatbphylNbéprepisrelher f9Y 1 LISy et ane,
(acetyl benzoyl) - S- net hyl ] cyst ei ne,
- met hyli= K¢ py oplloantdehro§rneyly bl aesteine,
but yryl benzoyl) - S- net hyl ] cyst ei ne,
napbihoydphBhopt hybimgthel heysteine,
met hyl napht hoy1) - S- et hyl ] cyst ei ne,
met hoxymaphty hoyiht S pkl hyHheylsy ] oesteine,
hydr oxynapht hoyl) - S- net hyl ] cyst ei ne,
am peoapdtheyinaSorbny) } systéehne] cysteine,
acet yl napht hoyl) - S- net hyl ] cyst ei ne,
f'UEND@H?ﬁkbﬁyﬂépﬁ%HBynyL$GM@tByDPcystelne,

oxycar bonyl napht hoy1l) - S-met hyl ] cyst ei ne,

| pRRD A L Byhé ENSL PEPEE /
E§x§%§§%§ﬁ§¥cg?§%ﬂgl) S ne?hgl cY%%%?ne

bi

ben I Lic

ohory ERROPRLI R ABL LY SENELEY Deeysteine,
f
t
t

N -
N,
N,
f
t
c
d

777777727 ZZZZZZZ

(
(
(
(
(
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(W
(
(
(
(
(
(
(
(

)

QFEM:Eﬁgﬁﬁ%ﬁcag g%é%}ﬁLgEﬁgyﬁ;fYé§§£Q§ne,

stel ne

Slﬁé g %b%2%$§g%§§yf%§§eFﬁ§%f¥§§?%?ﬁ%ylJcystelner
et o R B PRETGRERP By FRCY S LB REcvsteine,
beniBy (TSt RetRYLYoLay CFREPatky] sarErEhyl]cysteine,
benzoyl - S- et hyl ) cyst ei ne | est er
netmyrihpﬂéyayﬁyéygféﬂnér%g §¥é§¥§?elne,

[N- (phenylethylcarbonyl)-S-methyl]cysteine,
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[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[ N-(
[ N-(
[ N-(
[ N-(
[ N-(
[ N-(
[ N-(
[ N-(
[N-(ne
[ N-(
[N-(me
[ N-(
[ N-(
[ N-(
[ N-(
[ N-(
[ N-(
[

[

[

[

[

[

PZZZ.

[N~ (phenylpropylcarbonyl)-S-methyl]cysteine,
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nw
@

- met hyl - N-t ol uyl ) cyst ei ne] et hyl ester,

t hyl - N-t ol uyl ) cyst ei ne] propyl ester,

t hyl - N- (et hoxybenzoyl ) cYst ei ne] net hyl ester,

- met hyl - N- (met hoxybenzoyl ) cYst ei ne] et hyl ester,

- met hyl - N- (met hoxybenzoyl ) cyst ei ne] pr opyl est er,

I phenyl carbonyl) - S- net hyl cyst ei ne] net hyl ester,
| phenyl car bonyl) - S- net hYlcyst ei ne] et hyl ester,
i phenyteanbonydrn$i artb¥hjrysyetaeher opyl ester,
enzyl car bonyl) - S- et hyl ] cyst el ne] net hyl ester,
be@ﬁykE@ingééhy§cagbb§¥h¢ystméﬁﬁ et Bytesies,
benzyl carbonyl) - S-net hYl ] cyst ei ne| pr opyl ester,

nzeyl 1Soehybreysti ebPBohdh Penzaxtn et PEpRYL Iy St €i ne,

nwunun—
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[S-methyl-N- (pyridylcarbonyl) ]Jcysteine,

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

[ (N-benzoyl-S-methyl)cysteine] methyl ester,
[ (N-benzoyl-8-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 cysteinel methyl ester,
[N- (biphenylcarbonyl) -S-methyl cysteine] ethyl ester,
[ [N- (biphenylcarbonyl)-S-methyl]lcysteine] propyl ester,
[ [N- (benzylcarbonyl)-S-methyl]cysteine] methyl ester,
[ [N- (benzylcarbonyl)~S-methyl]cysteine] ethyl ester,
[ IN- (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,
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N benzoyl - S-butyl ) cyst ei ne, (N-benzoyl - S- phenyl ) cyst ei ne,

N- benzoyl - S- benzyl ) cyst ei ne, (N-benzoyl - S-phenyl et hyl ) cyst ei ne,

N- benzoyl - S-pyri dyl ) cystei ne, (N benzoyl -S-qui nol yl)cysteine,

N- benzoyl - S- napht hyl ) cyst ei ne, (N-benzyl - S-bi phenyl ) cyst ei ne,

S-ethyl -N-tol uyl)cysteine, (S-propyl -N-toluyl)cysteine,

S-butyl -N-tol uyl)cysteine, (S-phenyl -N-tol uyl)cysteine,
S-benzyl - N-tol uyl ) cysteine, (S-phenylethyl-Ntoluyl)cysteine,

S-pyri dglebhi;oluytptyslecpet€Saqui nol yl - Ni soprypyyi$teoleyl) cysteine,
S- napht hyl - N-t ol uyl ) cyst ei ne, (N-t ol uyl - S- bi phenyl ) cyst ei ne,

S- et hyl shNyrpet/hoxybenzagy) ¢yseehae, (S-phenyl-N-toluyl)cysteine,
N- met hoxybenzoyl - S- propyl ) cyst ei ne,

S-butyksNnart hoxybenzayl) eysteine, (s-phenylethyl-N-toluyl)cysteine,
N- net hoxybenzoyl - S- phenyl ) cyst ei ne,

S-benzyk: Xyb b -quinolyl-N-toluyl)cysteine,
N-neth%éy%gg;gg?-%-gﬁ%ﬁ%%%gﬁéf?%eg%einefs 4 Y ylley

N'”Ethgé%ﬂgﬁﬁexp}sz¥5hg¥%?§¥§£@Eﬂ@; (N-toluyl-S-biphenyl)cysteine,

N- nmet hox zoyft - S-qui no yst el ne,

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(N- et hoxy Zoyl.- S i ;
(s-biphgﬁyggﬁﬁgeFh§§§§§%%§¥§%§§?z?k§?51ne’
(N-bi phepyl car bonyl - S-et hyl ) cyst el n ,
(N bi phahyPeEPRsRPE Rl o R ELPRat e tne,
(N-bi pheny] car bonyl - S- butyl ) cyst ei ne, .
(N- bi pnons Py botre ShpneishEGL TePREeine,
(N- bi phenyl car bon I-S—benzyl%c%sﬁ ine,
(N bi pheRyTEarBEHYPDEORhany PRERYL) EySEBLRE;

(N- bi phenyl car bonyl - S-pyri dyl ) cystei ne, .

( N- bi phéRybPeazBén rmsigeﬁh%¢9F9E¥§F§ﬁE§}ner

(N- bi phenyl car bonyl - S- napht hyl ) cyst ei ne, _

( N- bi phéNyhmethbsrpengopl phepyePEYStRYhecysteline,
(N-benzyl car bonyl - S- et hyl ) cyst ei ne,

(N- benzyNemebbayyb&npoppybypysidihecysteine,
(N-benzyl car bonyl - S- but yl ) cyst ei ne,

(N- benzyNemebboylb&aphehybygyshelpé)cysteine,
(N-benzyl car bonyl - S- benzyl ) cyst ei ne,
(N-benzykcaebnoylbonpbebybehyhiny3d) eyseeine,
(N-benzyl car bonyl - S- pyri dyl ) cyst ei ne,
(N-benZXBCBiEQQMPiSNQMéﬂBbX§b§M5§Ebﬂ?steine,
(N-benzyl car bonyl - S- napht hyl ) cyst ei ne,

(
[

N-benZyhcaigaeﬁpi§abbaﬁ§mys)§y§y@bagsteine,

(S-ethyl -N-tol uyl)cystei ne] net hyl ester,
(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—-quinclyl)cysteine,
(N-biphenylcarbonyl~S-naphthyl)cysteine,

(N-biphenylcarbonyl-S-biphenyl)cysteine,
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- propyl - N-tol uyl ) cyst ei ne] net hyl ester,

- but yl - N-t ol uyl ) cyst ei ne] net hyl ester,

- phenyl - N-t ol uyl ) cyst ei ne] net hyl ester,

- benzyl - N-t ol uyl ) cyst ei ne) net hyl est er,

- phenyl et hyl - N-t ol uyl ) cyst ei ne] et hyl ester,
-pyridyl -N-tol uyl)cysteine] nethyl ester,

- qui nol yl - N-t ol uyl ) cyst ei ne] net hyl ester,

- naphithpenblyl ebuygbheysseenr)yiethytesher,

t ol uyl - S- bi phenyl ) cyst ei ne] net hyl ester,

- et hyh=NeRBi/NEXYbenzoyE) eysbei nejyseehyépst er,
nmet hoxybenzoyl - S- propyl ) cYst ei ne] net hyl ester,
- but yh=NeRBlNoXYBBAZOYE) BYE e BeLaBL hY| ester,

(ONORORONONONOR)]

¢z
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w

(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,

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

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

[ (S-butyl-N-toluyl)cysteine] methyl
[((S-phenyl-N-toluyl)cysteine] methyl

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

[ (S-phenylethyl-N-tcluyl)cysteine] methyl

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

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

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

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

[ (S-—ethyl-N-methoxybenzoyl)cysteinel methyl
[ (N-methoxybenzoyl-S-propyl)cysteine] methyl
[ {(S-butyl-N-methoxybenzoyl)cysteine] methyl
[ (N-methoxybenzoyl-S-phenyl)cysteine] methyl
[ (S-benzyl-N-methoxybenzoyl)cysteine] methyl

24
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ester,
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ester,
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met hoxybenzoyl - S- phenYl ) cyst ei ne] net hyl ester,
- benzyl - N- net hoxybenzoyl ) cYst ei ne] net hyl ester,
nmet hoxybenzoyl - S- phenyl et hyl ) cyst ei nej
met hoxybenzoyl - S- pyri dyl ) cyst ei ne]
met hoxybenzoyl - S- qui nol yl ) cyst ei ne]

met hoxybenzoyl - S- napht hyl ) cyst ei ne]
- bi phenyl - N- et hoxybenzyl ) cyst ei ne]

blpmggykggﬁgggylmﬁﬁ Ipﬁ&py%ﬂgy§ é@g%%lne; methyl

bi phenyl'c enyl ) cyst €l ne)

be”igﬁggigﬁg¥ 1 PEQH C§Sé§%?§%fystelne] methyl

Een carbonyl- -propyl) cys
bggiihggr g%gylggbﬁ %;%;é?%?ﬁ%icysteine] methyl

rbon I-S—benz

b | .

pensyNearBaRYY 1€ pheh i-ﬁyéPﬁﬁé*y]E%%%%%inel methyl
b | car bony| d t
bonEyNCa BoRYY] & BiPhGl P TEpeRel Fysteinel  methyl
benzyl car bonyl - S- napht hyl ) cyst ei ne]
beniWcambﬁwl@m%ﬁ%ﬁﬁ%%é}h%ysteme] methyl

ZZZZZZZZZZZZZZZzzzzzwzzzzmz

AN AN AN e e e e e e e e e e e e e e e e e e e e e e e e e

bi phernyheshbonytn Soel hgt+physybetieyl) cysteine] methyl
bi phenyl car bonyl - S- propyl ) cyst ei ne]

bi pheryheanhbeyénSo PUt §+p ey s8¢l neysteine] methyl
bi phenyl car bonyl - S- phenyl ) cyst ei ne]

bi pfP‘Fﬂ)‘rlnE@ﬁQQWén&Pﬁngy@l%{@l?lﬁ@}steine} methyl
bi phenyl car bonyl - S- phenyl et hyl ) cyst ei ne]
b'p@?ﬂyhgéﬁQQﬁyénébﬁYlSdﬂé%ﬁﬂﬁ§§]Gﬁgtelne] methyl
bi phenyl car bonyl - S-qui nol yl ) cYst ei ne

ester,
ester,
ester,
ester,
ester,
ester,
ester,
ester,
ester,

ester,

ester,
ester,
ester,
ester,
ester,
ester,
ester,
ester,
ester,
ester,
ester,
ester,

ester,

N- benzoyl ) honocyst ei ne, (N-t ol uyl ) honocyst ei ne,
N- met hoxibbapbehyhonpegBy b febheny be brehyFrar b ] ) homsEPstei nester,
N-benzyl car bonyl ) honocyst ei ne, (N-benzoyl ) net hi oni ne,
N-(tolmym}bmphhnphc@eb®nyieShpYbeﬂYby¢hﬁ§¢h¢©hlne methyl
N- ( propyl benzoyr nnet hi oni ne, [ N- (but yl benzoy1) ] net hi oni ne,
N- ( et hoxybepreyt) fasbbnphi equinbl el hoxgbeizeyl ) | neebhvhi ne,
N- ( propyl oxybenzoyl ) ] net hi oni ne,

[ (N-biphenylcarbonyl~S-naphthyl)cysteine] methyl

[ (N-biphenylcarbonyl-S-biphenyl)cysteine] methyl

[ (N-benzylcarbonyl-S—-ethyl)cysteine] methyl

[ (N~benzylcarbonyl-S-propyl}cysteine] methyl

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

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

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

[ (N-benzylcarbonyl-S-phenylethyl)cysteine] methyl

[ (N~benzylcarbonyl-S-pyridyl)cysteine] methyl

[ (N-benzylcarbonyl-S-guinolyl)cysteine] methyl

[ (N-benzylcarbonyl-S-naphthyl)cysteine] methyl

[ (N-benzylcarbonyl-S-biphenyl)cysteine] methyl

25
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but yl oxybenzoyl) ] nethionine, [N (hydroxybenzoyl)] et hi oni ne,
am nobenzoyl) ] et hi oni ne, [N (N -net hyl am nobenzoy1l)] net hi oni ne,
N - et hyl am nobenzoyl ) ] nethi oni ne,

' -dinethylaninobenzoyl)]nethionine,

- di et hyl am nobenzoY1) ] net hi oni ne, [ N-(fluorobenzoyl)
hlonlne [N-(trifluoronethyl benzoyl)] nmet hi oni ne,

chl or obenzoyl ) ] nethionine, [N (dichlorobenzoyl)] nethionine,

n

o

ity ﬁb6%59¥§fﬂﬁ&ﬂé8ﬂé@§iﬁép+CyanObenzoyl)]rmﬁiﬂélﬂymﬁhomocysteine,

ar boxybenzoyl) ] i oni ne

eth2§§%§? g%?%% ?@%gY%ﬁ@?%?%ﬁ?ﬁg@ [ N-(acetyl benzoyl) ] net hi oni ne,
EL?Kry?%%ﬁ%@égg%%%€ﬁ$fL?§%ngfEeln%thoyl)]nethlon|ne

h h
RIS TSR 64 PO eSO o e
acetyl papht hoylpopilbeioe. [N (T uorfwaphémﬂbgn S5 PN nine,

[N- (propylbenzoyl) Jmethionine, ENw(butylbenzoyl)]methionine,

N,
Nl

[N~ (methoxybenzoyl) Jmethionine, [N-{ethoxybenzoyl) Jmethionine,
[N- (propyloxybenzoyl) lmethionine,

[N- (butyloxybenzoyl) Jmethionine, [N- (hydroxybenzoyl) |methionine,
[N~ (aminobenzoyl) Jmethionine, |
[N—(N'—methylaminobenzdyl)]methionine,

[N- (N'-ethylaminobenzoyl) lmethionine,
[N-(N',N'-dimethylaminobenzoyl) Jmethionine,
[N-(N',N'-diethylaminobenzoyl}]methionine,

[N- (fluorobenzoyl) Imethionine,

[N- (trifluoromethylbenzoyl)]methionine,

[N- (chlorobenzoyl) Jmethionine, [N-(dichlorobenzoyl) Imethionine,
[N-(nitrobenzoyl) Jmethionine, [ (N-cyancbenzoyl) Jmethionine,
[N- (carboxybenzoyl) Imethionine,
[N—(methoxycarbonylbenzoyl)]methionine,
[N—(ethoxycarbonylbenzoyl)]methionine,

[N- (acetylbenzoyl) Imethionine, [N- (propionylbenzoyl) Jmethiconine,
[N—(butyrylbenzoyi)]methionine, [N- {naphthoyl) Jmethionine,
[N- (methylnaphthoyl) Imethionine,

[N- {methoxynaphthoyl) Imethionine,

26



(
(
(
(
p
p
(
(
(
q

car boxynapht hoyr nnet hi oni ne,

met hoxycar bonyl napht hoxy) ] net hi oni ne,

bi phenyl car bonyr nnet hi oni ne,

met hoxybi phenyl car bonyr nnet hi oni ne, N-(benzyl carbonyl ) et hi oni ne,
henyl-et hyl car bonyl ) net hi oni ne,

henyl propyl car bonyl ) et hi oni ne,

t ol uyl met hyl ) car bonyl ] net hi oni ne,

t ol pyk ehiyto Lanbeyhd pel hhethbenine,

t ol uyl propyl ) carbonyl ] met hi oni ne, N-(pyridyl carbonyl) net hi oni ne,

(qui nekyk &AL BEANbH FBSP1 PIHheeh i b MbENROY | A deet il ey e o W 1ivd tIisdreime
N- benzoyl ) met hi oni ne]j

PK'Fstﬁﬁ(fiﬁb?@@éﬁuiﬂafih]@@tﬁﬁ&ﬂi@@Y'eSter [ (N-tol uyl) met hi oni ne]
y

ester N-t'ol uyl’) net hi oni ne] et hyl

fqoxy %ﬁ%%ﬁ%@“‘ﬁﬂ%ﬂ? R PReE o

nEt oxy %ﬁég %QF%ﬁﬁgfﬁﬁé%tﬁéQyi ﬁéﬁﬁionlne,

[N- (biphenylcarbonyl) Jmethionine,

[N- (methoxybiphenylcarbonyl} Imethionine,

- (benzylcarbonyl)methionine, N-(phenylethylcarbonyl)methionine,
- (phenylpropylcarbonyl)methionine,
[N-(toluylmethyl)carbonyl]lmethionine,

[N- (toluylethyl)carbonyl]methionine,

[N- (toluylpropyl)carbonyl]lmethionine,

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

[(N—toluyl)methionine]H@thylester,[(N—toluyl)methionine]ethyl

ester, [ (N-toluyl)methionine] propyl ester,
[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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ropyl ester, [N-(biphenylcarbonyl)nethionine] nethyl ester,

bi phenyl car bonyl ) net hi oni ne] ethyl ester,
bi phenyl car bonyl ) net hi oni ne] propyl ester,
benzyl car bonyl ) met hi oni ne]

[N- (benzylcarbonyl)methicnine] propyl ester, sterecisomers 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]cysteine, [N-(toluyl)-S-methyl]cysteine,
[N- {(methoxybenzoyl)-S-methyli]cysteine,

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

[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) Jmethionine, sterecisomers of the compounds, or
pharmacologically acceptable salts thereof.

[0033] Of the compounds representedby the general formula (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—-quinolyl)homocysteine,
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met hyl ester, [N-(benzyl carbonyl)nethionine] ethyl ester,

[ N- (benzyl car bonyl ) met hi oni ne] propyl ester, stereoisoners of the
conpounds descri bed above, or pharnacol ogically acceptable salts
thereof . O those, nore preferred are N (benzoyl)cysteine,

N (tol uyl)cystei ne, N-(net hoxybenzoyl ) cyst ei ne,

N- ( bi phenyl car bonyl ) cyst ei ne, N- (benzyl car bonyl ) cyst ei ne,
(benzoyl)-S-nethyl]cysteine, [N (toluyl)-S-nethyl]cysteine,

N-

N- (et hoxybenzeyl13 - Sapmt iyl | 6ysé &/ Sieine,
N-(bipﬁgnylcar%onyl)-s-égghil]cyﬁ%eihzse
N-

[
|
[ N-( ben%ﬁlﬁéﬁfﬂyﬁbi’sﬁsmm h&ystpine A (benzoyl ) cystei ne]
net hyl est er, (toluyl)cystei ne] net hyl ester,
(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)homocysteine,
{(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)homocysteine,
(N-methoxybenzoyl-S-naphthyl)homocysteine,
(S-biphenyl-N-methoxybenzyl)homocysteine,
(N-biphenylcarbonyl~S-ethyl) homocysteine,
(N-biphenylcarbonyl-S-propyl) homocysteine,
(N—biphenylcarbonyl—s—butyl)hohocysteine,
{(N-biphenylcarbonyl-S-phenyl) homocysteine,

{(N-biphenylcarbonyl-S-benzyl) homocysteine,
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[ N- (et hoxybenzoyl ) cyst ei ne] met hyl ester,

[ N- (bi phenyl car bonyl ) cyst ei ne] nethyl ester,

[ N-(benzyl car bonyl ) cyst ei ne] net hyl ester, (N-benzoyl) net hi oni ne,

[ N-(t ol uyrnnet hi oni ne, stereoisoners of the conpounds, or

phar macol ogi cal | y acceptable salts thereof. [0033] O the conpounds
represented by the general fornmula (3), specific exanples of the
conpounds which are not included in the general formula (4) include
(N—benzéyrbSPB?ﬁYﬂ?ﬁéﬁﬁﬁyéfélHEGHY¥PB%%%8??m%F¥ﬁ ¥ honocyst ei ne,
(N-benzoyl - S-butyl ) honocyst ei ne, (N-benzoyl - S-phenyl ) honocyst ei ne,

( N- benz 6)+bSphenyyFakbABEY sEPHB! Yl>h0mocyst81ner

(N-benzoyl - S- phenyl et hyl ) honocyst ei ne,
(N—benzéybePb?nyayayh@nﬁéygtéﬂh@olyl)homocystelne,

(N-benzoyl - S- qui nol yl ) honocyst ei ne,

( N- benzoyt+bSphaphi hgklpbopbe§shaphehyl) homocysteine,

(N-benzyl - S- bi phenyl ) honocyst ei ne, (S-ethyl-N-toluyl)honocysteine,
(S- pr opyR-biphkuyl rhphooydt+ei-hephéiSy bulbhghedy $oéiyd ) honocyst ei ne,
(S-phenyl - N-tol uyl ) honocyst ei ne, (S-benzyl-N-toluyl)honocysteine,
(S- phenykebbikyNchobuyl,) horethgl Ehoeocysteine,
(S-pyridyl-N-toluyl)honocysteine, (S-quinolyl-Ntoluyl)honocysteine,

(S-naph%hybeh&%@baybbhpmnsypteppﬁ ) hébephteyindy bi phenyl) homocyst ei ne,
(S-et hyl - N-met hoxybenzoyl ) honocyst ei ne,

(N- et heoxy HOPYE) BRADPEYBERbEPst ,
(S-b uty?ﬁhgﬁg%ggiigﬁﬁzgy )honggygte|ng§5 eine

(N-Weth9$¥§§§égﬁoxgﬁe $J§HQH§Y§E§m@@ystelne,

(S-benzy onotyst el ne,

(N met hoy gsﬁggxgj§§BH§9¥ée%gx%%bpﬂaﬁaétgﬁgfhe,

(N—neth Xybenz 1 dyl cystern

N- et h '
O o Y BEn e s Sl ROLYLADOIPEY S £l Afnocysceine,
(N bi pheNyPERPESRIPEST ?ﬁ§-§ ﬂ§g§§§§¢§§ystelne,

N- bi pheny| bonyl Ysit
Rl L
(N- bi phenyl car bonyl - S- phenyl ) honpcyst ei ne,
(N-b|phéﬂybeazﬁéﬁ9rbenbén§yn§ﬂaﬁ%¥§&?%mﬂ%ystelne:

( N-bi phenyl car bonyl - S-phenyl et hyl ) honocyst ei ne,

( N bi phéRybenEBbAgrbenpyT Bupi PhoRBE)BeBPFESteIne,
(N-bi phenyl car bonyl - S- qui nol yl ) honocyst ei ne,

( N- bi phéngteahponittSlngphhbpbFnonetyst ei ne, methyl ester,

( N- bi phenyl car bonyl - S- bi phenyl ) honocyst ei ne,

(N- benzyl sapbopyl-B-ebhyy) hoomoygs e hes methyl ester,

(N-benzyl car bonyl - S- propyl ) honocyst ei ne,

(N-benzyl saphepyNStbutyl) homocyst eine] methyl ester,

(N-benzyl car bonyl - S- phenyl ) honocyst ei ne,

(N-benzyl saphenyl ~B-benayl ) homoeyst eine] methyl ester,

(N-benzyl car bonyl - S- phenyl et hyl ) honocyst ei ne,

(N-benzykgapbanyh -$-pyiLi:dy) hbasBgYSE ELEE, methyl ester,

(N—benzylcarbonyl S- qui nol yl ) honocyst ei ne,

(N-benzyl, §af>ﬁgﬂiﬂle§h @phLBMhﬁEQFHSM@&?{Sﬂ@lne] methyl ester,

(N—benzylcarbony S— i phenyl ) honocyst ei ne

[(S-eth LRO § ¢hBRb %é@éﬂﬁ@ yl - N-tol wedprhamocyst ei ngd

[ (S- but |-R?&9FH¥F o§§%§ tZlne © (S—pheﬁyl N-t ol uyl ) honocyst ei nej =

[ (S-ben ) thyl ter,

[(S—pheﬁy#egﬁéﬁgg&#opuy ?ﬁg%§§§§%8 %%Tlne] methy ester

L (S pyr I[c(igl-ﬁ%}qghij/xl—glbggyﬁilrﬂ ﬁ!:ﬂglzystelne] methyl ester,
[ (N-toluyl-S-biphenyl)homocysteine] methyl ester,
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(S-et hyl - N-met hoxybenzoyl ) honocyst ei ne] net hyl est er,

(N- met hoxybenzoyl - S- propyl ) honocyst ei ne] net hyl ester,
(S-butyl - N- et hoxybenzoyl ) honocYst ei ne] net hyl est er,

( N- net hoxybenzoyl - S- phenyl ) honocyst ei ne] net hyl ester,
(S-benzyl - N- met hoxybenzoyl ) honocyst ei ne] net hyl ester,

(N- met hoxybenzoyl - S- phenYl et hyl ) honocYst ei ne] net hyl ester,
(N-met hoxybenzoyl - S- pyri dyl ) honocyst ei ne] net hyl ester,

N- et hﬁwbgewﬂmﬁngﬂﬂuag@’éﬁB@@pu%@épﬂ@ﬁ@yI est efmethyl

N- met hoxybenzoyl S—nap hYl ) honocyst el ne] net hyl ester,

[
[
[
[
[
[
[
U
[ (

[ (S-bi phegy zyl 'ty est ergetnyl
O b Eﬁ e%gggﬂgﬁ 0 5%99599 8LRLE6I FE 1 y

N-bi p ny car thyI honoc stelne]nethy ester,
[ (S-butyl-N-methoxybenzoyl) homocysteine] methyl
[ (N-methoxybenzoyl-S-phenyl)homocysteine] methyl
[(S—benzyluN-methoxybenzoyl)homocysteine] methyl

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

[ (N-methoxybenzoyl-S-pyridyl)homocysteine] methyl
[ (N-methoxybenzoyl-S-quinolyl}homocysteine} methyl
[ (N~methoxybenzoyl-S-naphthyl)homocysteine] methyl
[ (S-biphenyl~N-methoxybenzyl)homocysteine] methyl
[ (N-biphenylcarbonyl-S-ethyl)homocysteine] methyl
[ (N-biphenylcarbonyl-S-propyl)homocysteine] mefhyl
[ (N-biphenylcarbonyl-S-butyl}homocysteine] methyl
[(N—biphenylcérbonyl~S—phenyl)homocysteine] methyl
[ (N-biphenylcarbonyl-S-benzyl)homocysteine] methyl

[(N—biphenylcarbonyl—S—phenylethyl)homocysteine] methyl
[ (N-biphenylcarbonyl-S-pyridyl)homocysteine] methyl
[ (N-biphenylcarbonyl-S-quinolyl)homocysteine] methyl
[ (N-biphenylcarbonyl-S-naphthyl)homocysteine] methyl

[ (N-biphenylcarbonyl-S—biphenyl)homocysteine] methyl

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

ester,



[ (N- bi phenyl car bonyl - S- propyl ) honocYst ei ne] net hyl est er,
[ (N- bi phenyl car bonyl - S-butyl ) honocYst ei ne] net hyl ester,
[ (N- bi phenyl car bonyl - S- PhenYl ) honocyst ei ne] net hyl ester,
[ (N- bi phenyl car bonyl - S-benzYl ) honocyst ei ne] et hyl est er,
[ (N- bi phenyl car bonyl - S- phenyl et hyl ) honocyst ei ne] nethyl ester,
[ (N- bi phenyl car bonyl - S-pYri dyl ) honocYst ei ne] net hyl ester,
[ (N- bi phenyl car bonyl - S- qui nol Y1) honocyst ei ne] net hyl ester,
[ (N- bi pHemHbearzlydmplr-bSniydpist-hybhéopbeyisy k) inahavet siyd &rs¢ pr methyl
[ (N- bi phenyl car bonyl - S- bi phenyl ) honocYst ei ne] net hyl est er,
[ ( N benzyincaehepy cadbenlyY-shoradyist e hoabapshyliasier, methyl
[ (N- benzyl car bonyl - S- propY1l) honocyst ei ne] net hyl est er,
[ ( N- benzyincaveben) aSobut-Ehofaeys e AehBelByLesker, methyl
[ (N~benzylcarbonyl~-S-naphthyl) homocysteine] methyl
[ (N~benzylcarbonyl-S-biphenyl)homocysteine] methyl

ester,
ester,
ester,
ester,

ester,

stereoisomers of the compounds, or pharmacologically 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)
(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-proplonyl-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-5-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-benzyl car bonyl - S- phenyl ) honocyst ei ne] et hyl ester,

[ (N-benzyl car bonyl - S- benzyl ) honocYst ei ne] et hyl ester,

[ (N- benzyl car bonyl - S- phenyl et hyl ) honocyst ei ne] nethyl ester,

[ (N-benzyl car bonyl - S- pyri dyl ) honocyst ei ne] net hyl ester,

[ (N-benzyl car bonyl - S- qui nol yl ) honocyst ei ne] net hyl est er,

[ (N-benzyl car bonyl - S- napht hyl ) honocyst ei ne] net hyl est er,

[ (N- benzyl car bonyl - S- bi phenyl ) honocyst ei ne] net hyl ester, stereoisoners

of the cempesnEs-N-IePhey paotRYbEahey acceptable salts thereof.
[ 0034] t he corrpounds repr esented by the general formula (2),

speci f i gyexanp g@. QPDOHEES: yH &, are not included in the
gener al f or nul a(3) andp4)| ncI ude (N-acetyl-N-benzoyl - S net hyl ) cyst ei ne,

(N- benzoyl 5 D 5 OPLENYH B D E¥§1 8k Ne(N-acetyl-N-toluyl)methi ’
(N—benzg%l g yrtﬁwsﬁﬁfﬁil ) cyst el ne, acery oluyl)methionine

(N-acet ) estel e

(S net h%ﬁlh %%ﬁopl In;?lqrfﬁ§ *u;ﬁ%{?cysteﬁ%

(N- but yr Sr rret

(N acety @Fﬁ%}f)ﬁ l@érr%?%ij%%g%g%ﬁ ?cﬁ/st ei ne,

(N-nmet hoxyben S et - elne

(N- buty% ﬁ¥¥h% %Ekﬁ %kﬁ %/}(1:%/% ei ne

(N-acet |-N-b| henlca Smeth?/ij%L| st ei ne

(N-bi phihyTeshborgen e nbt yavrﬂ%%}s St YEYEE e,

(N-but yrﬁl - N- bi phenyl car bo - S- net h% cyst ei ne,

(N-acet § WM%T%&F%%%Y %‘PY]HI)‘ MR

(N-propi onyl - N-benzyl car bonyl - S- et hyl ) cyst ei ne,

( N but vy tase behtbpbonyl Car et ni) Fejii @t Hee
(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. BAny of the compounds represented by the general

formula (5) and (6) is a novel compound.

[Chem. 14]

)(EHz)ﬂ'R*ie
F215CJCN3 h&_F217
O)\(CHz)m—Rqa (5)

In the general formula (5), Ris represents a hydrogen atomor a linear
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(N-acetyl - N-benzoyl ) net hi oni ne, (N-benzoyl - N-propi onyl ) et hi oni ne,
(N-benzoyl - N-but yryl ) met hi oni ne, (N-acetyl-N-toluyl)nethionine,
(N-propi onyl - N-tol uyl ) net hi oni ne, (N-butyryl-N-toluyl)nethionine,
(N-acetyl - N- et hoxybenzoyl ) net hi oni ne,

(N- met hoxybenzoyl - N- pr opi onyl ) net hi oni ne,

(N-butyryl - N-met hoxybenzoyl ) net hi oni ne,

(N-acetyl - N-bi phenyl car bonyl ) net hi oni ne,

(N- bi phenybeanboay|aNeylr epicopYhprrehbi bige, carbon atoms; Ris represents
(N-but yryl - N- bi phenyl car bonyl ) net hi oni ne,

(N-acet ykoM bepzylkoarhponypreeibedntnet the X, represents an aliphatic
(N- propi onyl - N- benzyl car bonyl ) net hi oni ne,

(N-but yuyhrDebepay! gasemdyires hi e8i fea rsicer eebssner srobrbhetic moiety
conpounds, or pharmnacol ogically acceptable salts thereof. [0035]Qut

of the gaupPAUNIs rEPEaseBhaft s ! g «#878f alhfr@Bdtdn(ddy Hhubstituted
conpounds represented by the general fornmula (5) and (6) are

d ib f d .
desr e Ay by O ICe. o it e ot b

(CHz) m R18 [, ?c%l 5Poﬁéeh99§ﬁ5ag oYL as kS ranBledr EPEFECRLSi R having
hydr ogen atom or ~a”l'I near
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-SO4H
R;s00C" "NH
(:Fﬁgﬂﬂ_4q20 (Ei)

Inthegeneralformula(6),Ihgrepresentseahydrogenatomxn:alinear
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 represents an integer of
1 or 2.

[0037] 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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or branched al kyl group having 1 to 8 carbon atons; R15 represents
-SO3H or -S02-X4, provided that the X4 represents an aliphatic

hydr ocarbon group having 1 to 8 carbon atons or an aronmatic noiety
having 5 to 12 carbon atomnms, in which a heteroatom may be substituted
fora hydrogen atom or a carbon atom R1l7 represents a hydrogen atom
or an acyl group having a linear or branched al kyl chain having 1 to
8 carbon atons; R18 represents an optionally unsubstituted or

subst i t exadp e ®naf | cher coppoungot ¢eyes ¢t ebdnoe nsted geromtll cf gmouls
having 5 to 12 carbon atons; mrepresents an integer of 0 to 3; and n
repr esenhslae i niieg@erdol )aryskei036LigChemi-16pLluyl) cysteic  acid,
(CH2) n- SO3H R 900CANFI CH2)mR20 ( 6 ) In the general formula (6),
R19 r epresetpliseiysy DpePs & DM ofcBd) | nearpspianched al yeteigf ourid,
having 1 to 8 carbon atons; R20 represents an optionally
unsubstml%@eyweﬁwﬁréyéeel@r OXELdC ON-OURerty IR VAL )i By Hrdensad d,
aromatic group having 5 to 12 car bon at ons; mTrepresents an integer

of 0 toy3(nanehded £ 2 20 i ateger 10f (Hety Boed AQBRl AR Waser ihed,

ﬁ@?§§e
above, the general for is a preferred fornrof the genera

for nul ay @ﬂo eor mdidy (6)-kReBnBRYBREE I EGSLLLEMAL g,
t he generg% ornﬁ?ﬁofgysysd%c?flc]' © ¥Be § &y .

N- (ethoxybenzoyl)cysteic acid, N-(propyloxybenzoyl)cysteic acid,

- (butyloxybenzoyl)cysteic acid, N-(hydroxybenzoyl)cysteic acid,

N—(aminobenonl)cysteic acid, N-{(N'-methylaminobenzoyl)cysteic

acid, N- (N'-ethylaminobenzoyl)cysteic acid,
-(N',N'"-dimethylaminobenzoyl)cysteic ' acid,
- (N',N'-diethylamincbenzoyl)cysteic acid,

- (fluorobenzoyl)cysteic acid, N-(trifluoromethylbenzoyl)cysteic
acid, N-(chlorobenzoyl)cysteic acid, N-(dichlorobenzoyl)cysteic
acid, N-{nitrobenzoyl)cysteic acid, (N-cyanobenzoyl)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 racid,
N- (methoxycarbonylnaphthoyl)cysteic acid,
(N-biphenylcarbonyl)cysteic acid,
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exanpl es of the compound represented by the general fornula (6)
I ncl udeN- (benzoyl )cysteic N-(ethyl benzoyl)cysteicacid,

acid, N(toluyl)cysteic N (propyl benzoyl)cysteic acid, acid,

N- (butyl benzoyl )cysteic acid, N (pentyl benzoyl)cysteic acid,

N- (hexyl benzoyl ) cysteic

(N-methoxybiphenylcarbonyl)cysteic acid,

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

acid, N-{phenylpropylcarbonyl)cysteic acid,
N- (phenylbutylcarbonyl)cysteic acid,
N- (tecluylmethylcarbonyl)cysteic acid,
N- (tcluylethylcarbonyl)cysteic écid,
N- (toluylpropylcarbonyl)cysteic acid,

N—(toluylbutylcarbonyl)cysteicacid,ﬁ—(pyridinecarbonyl)cysteic
acid, N-(gquinolinecarbonyl)cysteic acid, (N-benzoylcysteic acid)
methyl ester, (N-benzoylcysteic acid) ethyl ester,
(N~benzoylcysteicacid) propyl ester, (N-benzoylcysteicacid) butyl
ester, (N-toluyl cysteicacid) methyl ester, (N-toluylcysteicacid)
ethyl ester, (N-toluyl cysteic acid) 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,

36



acid, N-(heptyl benzoyl)cysteic acid, N-(octyl benzoyl)cysteic acid,
N- (et hoxybenzoyl ) cysteic acid, N (ethoxybenzoyl)cysteic acid,
N- (propyl oxybenzoyl ) cysteic acid, N (butyl oxybenzoyl)cysteic acid,
N- ( hydr oxybenzoyl ) cystei ¢ acid, N-(am nobenzoyl)cysteic acid,
N - et hyl am nobenzoyl ) cystei c aci d,
N - et hyl am nobenzoyl ) cysteic acid,
N , N -di net hyl am nobenzoyl ) cyst ei caci d,
N, Ni- dé et hvbart opbenzaytysysiei eadid, N (Fiamrlarenzoyl oyst@isteic
d, N-(trifluoronethyl benzoyl)cysteic acid,
chl ogebgnzoyl ) cyst ei c et N &t £\ Orrahenzmtdicyst ei ¢ acid, acid,
ni trobenzoyl )cysteic acid, (N cyanobenzoyl)cysteicacid,
N- (pentylbenzoyl) homocysteic acid, N-(hexylbenzoyl)homocysteic

(
( U
(
(

(
(

Z7Z87777

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)homocysteicacid,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)homocysteic acid, N- (naphthoyl)homocysteicacid,

N- (methylnaphthoyl) homocysteic acid,
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N- (car boxybenzoyl ) cystei cacid, N (nmethoxycarbonyl benzoyl)cysteicacid,
N- (et hoxycar bonyl obenzoyl )cysteic acid, N (acetyl benzoyl ) cysteic
aci d, N- (propi onyl benzoyl ) cystei caci d, N- (butyryl benzoyl ) cystei c acid,
N- (napht hoyl ) cystei c acid, N-(nmethyl naphthoyl)cysteicacid,

N- ( met hoxynapht hoyl ) cystei ¢ acid, N (hydroxynapht hoyl)cysteic acid,
N- (am nonapht hoyl ) cystei c acid, N-(acetyl naphthoyl)cysteic acid,

N- (f 1 uoronapht hoyl ) cystei c aci d,

N (et Hbx (el o IR oy Heyes et ks d, acid,
(N- bi phenyl carbonyl ) cystei cacid, N-(benzylcarbonyl)cysteic acid,
N- ( phenyt er¥sa ey vyt h ekt lepreocysteic acid,
aci d, N- (phenyl propyl car bonyl ) cyst ei caci d,

N- ( pheryt banynozabonyd y Ehistred eest f, ¢ acid,
N- (t ol uyl met hyl car bonyl ) cyst ei caci d,

N- (t ol uy+ eddett wlhardgomyh § elidtenaaesthic acid,

N- (t ol uyl propyl carbonyl ) cystei cacid, N (toluylbutyl carbonyl)cysteic

aci d, Ni< p§ruch sreet tiomyl )opsdeyctaiot d, N (qui nol i necar bonyl ) cystaeiiel,
acid, (N-benzoylcysteic acid) nethyl ester, (N benzoylcysteic acid)

et hyl  ast @fetHd¥% enzoyh ey es) ) gy esdef acid,

(N-benzoyl cystei caci d)butyl ester, (N-toluylcysteicacid) nethyl

ester, NNyQIH VS Bb&Rel Homocysteic acid,
N- (methoxybiphenylcarbonyl)homocysteic acid,
N- (benzylcarbonyl)homocysteic acid,
N- (phenylethylcarbonyl) homocysteic acid,
N- {phenylpropylcarbonyl)homocysteic acid,
N- {phenylbutylcarbonyl) homocysteic acid,
N-{phenylpentylcarbonyl)homocysteic acid,
N- (naphthylmethylcarbonyl)homocysteic acid,
N-{naphthylethylcarbonyl) homecysteic 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- (benzoyl)homocysteic acid]butyl ester, [N- (toluyl}homocysteic
acid] methyl ester, ([N-(toluyl)homocysteic écid] ethyl ester,
[N- (toluyl)homocysteic acid] propyl ester, [N-(toluyl)homocysteic
acidlbutyl ester, [N-(methoxybenzoyl)homocysteic acid] methyl
ester, [N- (methoxybenzoyl)homocysteic  acid] ethyl ester,

[N- (methoxybenzoyl) homocysteic acid] propyl ester,
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ethyl ester, (N-toluylcysteicacid)propylester, (N-toluylcysteic
acid) butyl ester,[ (N-toluyl)cysteicacid] nethyl ester,
[(N-toluyl)cysteic acid]ethyl ester,[(N-toluyl)cysteic acid]
propyl ester, [ (N-net hoxybenzoyl ) cyst ei caci d] et hyl est er,

[ (N- et hoxybenzoyl ) cysteic acid] ethyl ester,

[ (N- et hoxybenzoyl ) cysteic acid] propyl ester,

[ (N- bi phenyl car bonyl ) cysteic

[N- {methoxybenzoyl) homocysteic acid]butyl ester,
[N- (biphenylcarbonyl)homocysteic acid] methyl ester,
{N- (biphenylcarbonyl)homocysteic acid] ethyl ester,
[N- (biphenylcarbonyl) homocysteic acid] propyl ester,
[N~ (biphenylcarbonyl)homocysteic acid]butyl ester,
[N- (benzylcarbonyl)homocysteic acid] methyl ester,
[N- (benzylcarbonyl)homocysteic acid] ethyl ester,
[N- (benzylcarbonyl)homocysteic acid] propyl ester,

[N- (benzylcarbonyl)homocystelc acid]butyl ester, stereoisomers of
the compounds described above, and/or pharmacologically acceptable
saltsthereof. Ofthose, morepreferredareN-(benzoyl)cysteicacid,
N-(toluyl)cysteic acid, N- (methoxybenzoyl)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, stereoisomers 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 acid,
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acid] nmethyl ester, [(N-biphenylcarbonyl)cysteic acid] ethyl ester,
[ (N- bi phenyl carbonyl )cysteic acid] propyl ester,
[ (N-benzyl car bonyl ) cysteic

(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-isobutyryl-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-methoxybenzoyl-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 acid,
(N-biphenylcarbonyl-N-valeryl)cysteic acid,
(N-biphenylcarbonyl-N-isovaleryl)cysteic acid,
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aci d]

met hyl ester, [(N-benzyl carbonyl)cysteic acid]

[ (N-benzyl car bonyl ) cysteic acid] propyl ester,
N- (benzoyl ) honocyst ei caci d,

{(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)hhomocysteic
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acid,
acid,
acid,
acid,
acid,
acid,
acid,

acid,



N- (tol uyl)honocysteic acid, N (ethylbenzoyl)honocysteic acid,

N- (propyl benzoyl ) honocystei c acid, N-(butyl benzoyl)honocysteic acid,
N- (pent yl benzoyl ) honocystei ¢ acid, N (hexyl benzoyl)honocysteic acid,
N- (hept yl benzoyl ) honocyst ei ¢ acid, N-(octyl benzoyl ) honocysteic acid,
N ( met hoxybenzoyl ) honocystei c acid, N-(ethoxybenzoyl)honocysteic
acid, N-(propyl oxybenzoyl)honocysteicacid,

N- (but yl oxybenzoyl ) honocyst ei caci d, N- (hydroxybenzoyl ) honocysteic

aci d, N{faatavbenieyiphenptystlecpyl)homocysteic acid,

acid, NN (N -net hyl am nobenzoyl ) honocyst ei caci d,

N- (N - ethybaphenbeozoybnhbaveysopicagl thomocysteic acid,

N-(N, N -di net hyl am nobenzoyl ) honocyst ei caci d,

N- (N, N(ndbephyhant asbenzdyl ) beragy shehcags thic acid,

N-(f 1 uorobenzoyl ) honocyst ei caci d,

N-(triflyopegelhykbeag oyl thopBRYS| BbRSEYSheic acid,
(N-benzylcarbonyl-N-propionyl)homocysteic acid,

(N-benzylcarbonyl-N-butyryl)homecysteic acid, stereocisomers of
the compounds describedabove, or pharmacologicallyacceptablesalts
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 or 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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N- (chl or obenzoyl ) honocyst ei caci d,

N- (di chl or obenzoyl ) honocyst ei caci d, N- (ni trobenzoyl ) honocysteic

aci d, (N- cyanobenzoyl ) honocyst ei caci d,

N- (car boxybenzoyl ) honocyst ei caci d,

N- ( met hoxycar bonyl benzoyl ) honocYst ei caci d,

N- (et hoxycar bonyl benzoyl ) honocyst ei caci d,

N- (acet yl benzoyl ) honocyst ei caci d,

N- ( pr opia @ndsienzey,l phdmmedsteinzac ;dorganic acid salts such as a maleate,
N- (but yryl benzoyl ) honocyst ei caci d, N- (napht hoyl ) honocyst ei caci d,

N- (et hy| rapht-heyl ) honoeysteteaciad, citrate, a lactate, a tartrate, a
N- ( met hoxynapht hoyl ) honocyst ei caci d,

N- (hydrxynapbi hoydl hospeysd &l csitbnesul fonate, and a benzenesulfonate;
N- (am nonapht hoyl ) honocyst ei caci d,

alkali metal salts such as a sodium salt and a potassiumsalt; alkali
earthmetal salts such as a calciumsalt and a magnesiumsalt; organic
amine salts such as a triethylamine salt, a triethanolamine salt,
an ammonium salt, a monoethanolamine 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
L

N-(toluyl}methionine (Compound 1)

[0043] In a recovery flask having a volume of 100 (mi) were
placed by 5 (g} (33.5 mmol) of L-methionine (Wako Pure Chemnmical
Industries, Ltd.), 20 {mL) of 1,4-dioxane (Wako Pure Chemical
Industries, Ltd.), and 10 (mﬁ) 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 solution 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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(acet yl napht hoyl ) honocyst ei caci d,

(f 1 uoronapht hoyl ) honocyst ei caci d,

( met hoxycar bonyl napht hoyl ) honocyst ei caci d,

(bi phenyl car bonyl ) honocyst ei caci d,

(met hoxybi phenyl car bonyl ) honocyst ei caci d,

(benzyl car bonyl ) honbcyst ei caci d,

(phenyl et hyl car bonyl ) honocyst ei caci d,

( phenyheslopy |l iear blony | ) bogpcydtremaacydaphy, and 1,4-dioxane was then
(phenyl but yl car bonyl ) honocyst ei caci d,
(phenﬂéﬁﬁﬁﬁﬁwE?T@Qﬁpbkﬁ@ﬁ@@y&h&kﬁﬁcf@ﬁuced pressure. The resultant
Enaphthylnethy car bonyl ) honocyst ei caci d,

napht by{ @tdyiaGas honys ) armey kel gast ke, and the pH was then adjusted

ZZZZZZZZZZZZ

to 2 or less with hydrochloric acid. The precipitatedcrystals were
dissolved and extracted with ethyl acetate and then washed with
a saturated sodiumchloride agueous 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.
I4-NMR (CDCls): & 2.13 (3H, s), 2.18 (1H, m), 2.35 (1H, m), 2.40
(3H, s), 2.66 (2H, t), 4.91 (1H, ), 7.13 (1H, d), 7.24 (2H, d),
7.71 (2H, d).

FAB-MS (positive ion mode): M/z=268 ( [M+H1T)

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

[S-methyl-N-toluyl]lcysteine (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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N- (pyri di necar bonyl ) honocyst ei caci d, N-(qui nol i necarbonyl ) honocysteic
acid, [N-(benzoyl)honocysteic acid] nethyl ester,
[ N-(benzoyl ) honocystei c acid] ethyl ester, [N (benzoyl)honocysteic
acid] propyl ester, [N (benzoyl)honocysteicacid]butyl ester,
[ N-(toluyl)honocysteic acid] nethyl ester, [N (toluyl)honocysteic
acid] ethyl ester, [N (toluyl)honocysteic acid] propyl ester,
[ N-(tol uyl)honocysteic acid] butyl ester,
[ N- (et ©okybenzbiyin) hgmboysitdel acaeiodks sefbyliopsérd, 4.9 (mL) of p-toluyl
(et hoxybenzoyl ) honocystei c acid] ethyl ester,
( et loxybede oyd ) dnerrrclyat ietic @i .d] peapybestessively dropped while the
(met hoxybenzoyl ) honocyst ei ¢ aci d] butyl ester,
( bi phenyt cas beaybrhamneystimiimacpdevertdy| fesheryising. After the
( bi phenyl car bonyl ) honocystei c

completion of dropping, the ice bath was removed and the mixture

[N
[N
[N
[N
[N

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 precipitated crystals were
dissclved and extracted with ethyl acetate and then washed with
a saturated sodiumchlorideaqueous solutionanddriedwith anhydrous
sodium sulfate. The resultant ethyl acetate scolution 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
dissolution had been confirmed, 40 (mL) of diisopropyl ether were
droppedtoprecipitatecrystals. Thesuspensionwaslefttobecoocled
to room temperature and then filtered and dried to afford 2.87 (g)
(11.3 mmol} of Compound 2 having the above-mentioned structure.
Physicochemical properties are as described below.

'H-NMR (CDCls}: & 2.16 {(3H, s}, 2.40 (3H, s), 3.15 (2H, m), 4.98
(1H, qgq), 7.09 (1H, d), 7.25 (2H, d), 7.72 (2H, d).

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

[0046] <Production Example 3> Synthesis of Compound 3
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acid] ethyl ester, [N (biphenylcarbonyl)honocysteic acid] propyl
ester, [N (bi phenyl carbonyl)honocysteic

[ N-(benzyl car bonyl ) honocystei c aci d] butyl acid] nmethyl ester,
ester, [N (benzyl carbonyl)honocysteic

[Chem. 18]
HO438 o
HO
H :
N-(toluyl)cysteic acid (Compound 3)
[(0047] In a recovery flask having a volume of 100 (mL) were

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 (mL) 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 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 hydrochloric acid. The resultant aqueous solution
was lyophilized and a target material was extracted with methanol.
After methanol hadbeen 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.

1H-NMR (D,0): & 2.32 (3H, s), 3.46 (2H, m), 4.87 (1H, m), 7.25 (Z2H,
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acid] ethyl ester, [N (benzyl carbonyl)honocysteic acid] propyl ester,
[ N- (benzyl car bonyl ) honocyst ei caci d] butyl ester, stereoi sonersof

t heconpoundsdescri bedabove, and/ orpharnacol ogi cal | yacceptable salts
t hereof . Ot hose, norepreferredareN- (benzoyl)cystei cacid,
N-(toluyl)cysteic acid, N (nethoxybenzoyl)cysteic acid,

N- ( bi phenyl car bonyl ) cyst ei caci d, N- (benzyl car bonyl ) cyst ei caci d,

N- (benzoyl ) honocystei ¢ acid, N-(toluyl)honocysteic acid,

N (et hgxybengoyk2hpndryst ei caci d,

N- ( bi phenyl car bonyl ) honocyst ei caci d,

N- (benzyheambonytyhoiveystrei wade d; S tz-€08 6 opM-sof T heGadpaunesla—~H] ™)
phar macol ogi cally acceptable salts thereof, and the |ike.

[0048] <Production Example 4> Synthesis of Compound 4
[Chem. 19]
OqH
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 (TokyoChemical Industry
Co.,Ltd.),lZ(mL)oftetrahydrofuran(WakoPureChemicalIndustries,
Ltd.), and 12 (mL) of water, and the flask was then cooled in an
icebath. Aftersufficientcoéling,2.94(g)(21.3mmol)ofpotassium
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 (Tokyo 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 checkedbythin 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

precipitated crystals were filtered and washed with water. The
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[0038] OF the conpounds represented by the general fornula (5),

speci fic exanples of the conpounds which are not included in the
general fornula (6) include (N-acetyl-Nbenzoyl)cysteic acid,
(N-benzoyl - N- propi onyl ) cystei cacid, (Nbenzoyl-N butyryl)cysteicacid,
(N-benzoyl - N-i sobut yryl ) cystei caci d,

(N-benzoyl - N-val eryl ) cyst ei caci d,

(N-benzoyl - N-i soval eryl ) cyst ei caci d,

( N- benzoy$ Ne gon tv at o868 ) aclyss twed 1 giacsh edNblye az ey Er b he xalmey | ) yestedi aerc iathd
(N-benzoyl - N-oct anoyl ) cysteic acid, (N-acetyl-Ntoluyl)cysteic acid,

( N- pr opt logry | FiNHiealaay.| ) Thist et gsianl €l colNiehueyr yy -f-totanidn epstedcied at
acid, (N-isobutyryl-Ntoluyl) cysteic acid,

(N-tol ugded\ val efybyayst.esT agj d(6. (B mmoval eryl Coup@hnty! § chiareng the
acid, (N-pivaloyl-Ntoluyl)cysteic acid, (N hexanoyl-Ntoluyl)cysteic
acid, (Mostanoydidhd®! uykheystelc agivhicochemical properties are as

described below.

lH-NMR (DMSO-d6): & 2.96 (2H, m), 4.54 (1H, q), 7.42 {(1H, m), 7.51
(2H, m), 7.7.4 (2H, d), 7.80 (24, d), 7.%0 (2B, 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
oy
H
H,CO 0

acid (Compound 3)

N-{4-methoxybenzoyl)-L-cysteic

[0051] 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. Aftersufficientcooling, 2.94 {g) (21.3mmol) cf potassium
carbonate (Wako Pure Chemical Industries, Ltd.) and 1.61 (g) of
4-methoxybenzoyl chloride (Tokyo Chemical Industry Co., Ltd.) were
successively added while the sclution temperature being prevented
fromrising. A reaction was performedunder the ice bath for 1 hour,

and 0.81 (g) of 4-methoxybenzoyl chloride {(Tokyo Chemical Industry
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(N-acetyl - N-net hoxybenzoyl ) cyst ei caci d,

(N- met hoxybenzoyl - N- propi onyl ) cyst ei caci d,

(N-butyryl - N-met hoxybenzoyl ) cystei caci d,

(N-isobutyryl - N-net hoxybenzoyl ) cyst ei caci d,

(N-net hoxybenzoyl - N-val eryl ) cystei caci d,

(N-isoval eryl - N-net hoxybenzoyl ) cyst ei caci d,

(N-met hoxybenzoyl - N- pi val oyl ) cystei caci d,

(N- hexaBoy) -INdet hexgbenendddsdsaghtaei difter the addition, the ice bath

(N- met hoxybenzoyl - N-oct anoyl ) cyst ei caci d,

( N- acet ywas Nedahphed \Hrohrthenyli ktysteveacsirred at room temperature. The

(N-bi phenyl car bonyl - N- propi onyl ) cyst ei caci d,

( N- bi phepyteasbany lcnd- beid yt Ya) cyest eheaked, 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
precipitated crystals were filtered and washed with water. The
filtrate was concentrated and the precipitated crystals were
filteredagain. Theresultantcrystalswerecombinedandthenwashed
by suspending them in acetone. The 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-mentiocned
structure. Physicochemical properties are as described below.
lH-NMR (D;0): & 3.45 (2H, m), 3.81 (3H, s), 4.85 (iH, m}), 7.00 (2H,
dy, 7.72 (2H, d).

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

[0052] <Production Example 6> Synthesis of Compound 6
[Chem. 21]
SO3zH
N H
H o

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

[G053] In a recovery flask having a volume of 100 {(mL} were
placed by 2 (g) (10.9 mmel) 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
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(N-bi phenyl car bonyl - N-i sobut yr Y1) cyst ei caci d,

(N- bi phenyl car bonyl - N-val eryl ) cyst ei caci d,

(N-bi phenyl car bonyl - N-i soval er Y1) cyst ei caci d,

(N-bi phenyl car bonyl - N-pi val oyl ) cystei caci d,

(N-bi phenyl car bonyl - N-hexanoyl ) cyst ei caci d,

(N- bi phenyl car bonyl - N- oct anoyl ) cyst ei caci d,

(N-acetyl - N-benzyl carbonyl ) cyst ei caci d,

(N- benzytebrbanyl aftqr spfongl paysoeildagi, @.71 (g) (19.6mmol) of potassium

(N-benzyl car bonyl - N-butyryl ) cystei caci d,

(N-benzyh goeheny| cidlics ehitley Cybhiyalel s@esitlies, Ltd.) were added. 1.49

(N-benzyl car bonyl - N-val eryl ) cyst ei caci d,
(g) of p-toluyl chloride (Sigma-AldrichCo.) 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
stirredat roomtemperature. 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 or less
with hydrochloric acid. The solution was 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 afford 1.85
(g) (6.47 mmol) of Compound 6 having the above-mentioned structure.
Physicochemical properties are as described below.
H-NMR (DMSO-@d6): & 2.12 (2H, m), 2.35 (3H, s), 2.57 (2H, t}, 4.37
(1H, m)}, 7.26 (28”, d), 7.79 (2H, d), 9.02 (1H, d}.
FAB-MS (negative ion mode): M/z=300 ([M-H])
[0054] <Production Example 7> Synthesis of Compound 7

[Chem. 22]
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(N-benzyl carbonyl - N-i soval eryl ) cyst ei caci d,
(N-benzyl car bonyl - N- pi val oyl ) cystei caci d,
(N-benzyl car bonyl - N- hexanoyl ) cyst ei caci d,
(N-benzyl car bonyl - N-oct anoyl ) cyst ei caci d,
(N-acetyl - N-benzoyl ) honocyst ei caci d,
(N-benzoyl - N- propi onyl ) honocyst ei caci d,
(N-benzoyl - N-butyryl ) honocyst ei caci d,
(N-benzoyl - N-val er (? nocyst ei caci d,
(N-benzoyl - N- @ vakoyl®) honocyst ei caci d,
(N-benzoyl ; N- Hexapoyljponocyst ei caci d,
(N-benzo octpgnAyl ) honocyst ei caci d,
(N-acet yl ol ! Xmonocyst ei caci d,

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 L-cysteicacid {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
icebath. Aftersufficientceooling, 4.40 (g} (31.6mmocl) ofpotassium
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 under the ice bath f£or 1 hour,
and 1.09 (g) of m-toluyl chloride (Tokyo 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 feduced
pressure. The resultant residue was washed with ethyl acetate, and
thngwasadjustedtoZ?orlesswithhydrochloricacid. The filtrate
was concentrated and supplemented with water (18 ml). The
precipitated crystals were separated by filtration. 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

51



(N-propi onyl - N-t ol uyl ) honocyst ei caci d,
(N-butyryl -N-tol uyl)honocyst ei caci d,
(N-acetyl - N-nmet hoxybenzoyl ) honocyst ei caci d,
(N- pr opi onyl - N- met hoxybenzoyl ) honocyst ei caci d,
(N-butyryl - N-met hoxybenzoyl ) honocyst ei caci d,
(N-acetyl - N-bi phenyl car bonyl ) honpbcyst ei caci d,
(N-bi phenyl car bonyl - N- propi onyl ) honocyst ei caci d,
( N- bi phehyieanbonydnadt @ItGWC)thm%cysEerftmfﬂlemlcal properties are as
(N-acetyl - N-benzyl car bonyl ) honocyst ei caci d,
(N- benzykearbbag!| &k pwopi onyl ) honocyst ei'caci d,
(N-benzyl car bonyl - N- but yryl ) honocystei ¢ acid, stereoi soners of the
C(ﬁnpou?&s—m«fsqmime}ddﬁjové, 20Bphadimcal,0gi. €4l k§H aaneptdabiile (38|, ts8), 7.36
t her eof . ‘
(2H, @), 7.58 (2H, t), 8.84 (1lH, d), 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-cysteicaciad (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
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). Theprecipitatedcrystalswere
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[ 0039] The conpounds represented by the general formula (1) to (6)
have excell ent wrinkl e-reducing effects on winkles forned by
ul traviolet rays exposure and the |ike, and the winkl e-reducing
effects are expressed through procol | agen producti on-pronoting
actions. In addition, the winkle-reducing effects are al so esti mated
to be expressed through inhibiting actions on matrix netall oproteases
such as MW1l, MW9, andMWP1l3 or inhibitory actions on the production
of cytokbhbscsedipyasilltratand and Bhe ¢0040: Thevaonpeshes by miegemdddy
by the general fornmula (1) to (6) may be manufactured using
coMTer ctadh yiravaiclahle r Ehagent gsasl 5 awligarkidaby £hnlacebidancerandried
nmet hods of production exanples as described |ater. Such conpounds nay
each beadisett|yo WHifdzedo aB8 t hg) Wd 1Kl enniceidu o I @Agenindf8 tHring the
present invention. Alternatively, the conpounds are converted into
the forapebeSadihsided r e2kBRLSW t PrRRAIRERIOGCal pyogecetabkee as
acids or bases, and the salts may be used. Suitable exanples of the
salts igeludenemer&. acid salts such as a hydrochloride, a sulfate,
a nitrate, a phosphate, and a carbonate; organic acid salts such as
a mal eatie.nvk fBDEY Al 30 Q%A ale, 2 401 (bal en) 2 4 384 e, A)laflsalen,
a met hanesul f onate, a para-tol uenesulfonaté, and a benzenesul fonate:;
al kal i ﬂfta; $ l@ﬁis p as a sodiumsalt and a potassiumsalt; alkal
netal : F

earth salts such as a calciumsalt and a magnesi umsalt ;

or gani Cﬁggin%ngnﬁﬁ%%af%%hjagg 2k )i eth ézaj’g@e%@?_![l%],-&a tri et hanol am ne

salt, a nonoet'hanol ani ne nd a piperidine

It i ' id salt h | ysi Lt and
a1 0i hat B005Tb041] el TRP TSR b BTGt | BFCAXANb s SOF "PRAC dle merely

wri nkl e-reduci ng, agent of the present invention. are described.
o et B B . Sl TR i A A R BT rheh cgend

(Conpound 1) [0043]1In_a recovery flask having a volunme, of 100 (ml) .
ver e pl BeREF I8 R4 BY thegengnsl gomu{@ et hied Y PaeR B PUF 8nedER e
I ndustries, Ltd.), 20 (nL) of 1,4-dioxane (Wako Pure Cheni cal
| ndust réesditieny maghdpel @rpFepréptealyeRodinge ke f 3 Wskhewmsze ampounds
cooled in an ice bath. After sufficient cooling, 9.21 (nL) of an 8
(N) sodéxedyihoxXideamaous tsolBueboreandlde 24r{mt)eofegugiglayggent of
chloride (Sigma-Aldrich Co.) were successively dropped while the
sol ut i ooh¢ prpeeat limerdudiimg preventednfeom tigihygriskierredecing action
conpl etion of dropping, the ice bath was renoved and the m xture was
sti rr edotwiriotibasepemaiube. uTheapi et s of edpesneactnonthaslike, and
checked by thin [ayer chromatography, and 1, 4-di oxane was then
r enovedn®yceviapesath D dactesxt ECE b rippesswien The glesul t ant orési dimt
was washed with ethyl acetate, and the pH was then adjusted to 2 or
lless Wi {Re hydiahlaar | ﬁr@gaia@}atmﬁ PESEi piltAl edxeirtst akacher gt ssol wed
and extracted with ethyl acetate and then washed with
asat ur 31]&?9&]9}1%-'-‘f@—‘cm&irrﬁ&eﬁ%&ﬁ?‘é%%@r‘dtih@nﬁﬁdﬁhéeﬂﬂbéﬂgﬂbﬁdéQu;ihé Qidgant
sul fate. The resultant™ ethyl acetate solution was concentrated for
crystalli Lan. . Th esu I ! i
i‘%ﬁ?%%%]lf?f? §.k ééé‘l@tqfcfﬂétc%h%o%o% f@gbﬁg@%gg@ %ﬁg%émwof al

et her an téred’and dried to afford 6.9
Conpoun [ t.he above: tr)ga[q; | gy}i?ﬂ t;rat{{% sij.cochem gal £
propert?%ém’gf% @ escf%fb)bej('j’S e o%v. SSN (%C%%t%% 2.13 (3H, sa)n}oun

218 (1 Moofe 3 dits Mo 2080 Hhod) mB O rddry b Hrd B rlls

to 10% by mass, still more preferably 0.1% by mass to 3% 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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FAB- M5 (positive ion node): Mz=268 ([ MtH] +) [ 0044] <Pr oducti on

Exampl e 2> Synthesis of Conpound 2 [Chem 17] HO Ack, .' 6413

[ S-nethyl -N-toluyl] cysteine (Conmpound 2) [0045]In a recovery flask
having a vol une of 100 (nL) were placed by 5 (g) (37.0 nmol) of

S-met hyl - L-cystei ne (Tokyo Chem cal Industry Co., Ltd.), 20 (mL) of

1, 4-di oxane (Wako Pure Chem cal Industries, Ltd.), and 10 (nL) of
water, and the flask was then cooled in an ice bath. After sufficient
cool i ngya 444 3n any)irmdl evrredBud Mg sodl emmby droenird evreguescush ao L bEicom tamd
4.9 (mL) of p-toluyl chloride (Sigma-Aldrich Co.) were successively
dr oppede ¥idEs t10 39 uhd 98, tEemPesBiatte g ng:qurrevanited ,r arasulsiing. in
After the conpletion of dropping, the ice bath was renpved and the

m Xt ur ec Washedd 1dff iddpdigemdieFenatidheee THE PrOHUH@S ST Pt aragatiioon
was checked by thin |ayer chromat ography, and 1, 4-di oxane was then

r emvedk@cys gyapor atd e Wxdehe %@H@@qnag e§§p‘£§seﬂ-@@d r@; Wdrit¥a I €reie a
was washed wth ethyl acetate, and the pH was then usted to 2 or

less wi o%sa%'xtiluli%gpg cipld ot o Wﬁ»}@éf@&ﬂf%@ﬁ%

and extgacte réh eth acetate and then washed wth a satur

SOdiu”]Chl E%Ee%qﬁgﬁ#ggﬁﬁéﬁﬁacgvﬁﬁ Sé{Sgs&&bgsaggﬁg&PHﬁeSPPi@”‘Also

sul f at e’ 1“I”he resul eta i on-was concentrated fo

ct her ot ERER A TREF B e o oh Lo vy ade u?é-‘e%%é”g% F%hk%%%'on

{emper G BGPTSR T o O %‘J?% s ST 1 Besk

Cryst al 60 SXTRBYS GHsBrRT s FEFD ot “er@%{r@dﬁdr o gﬁ%ﬁf%%%%%i%}ﬂ?bf%

then filtered and dried to afford 2. 87 (113rrrmT) Conmpound 2l

havi ng e edbe¢E-AehPPdNeRE ¥l EIEYEPElOF’H‘;PsFEb%h%‘?ﬁicaI %p@??leé%teéf’@

as described below. 1H NWR (CDC13): 5 2.16 (3H, s), 2.40 s),

3.15 (2#fepyratai®@s forHskgp atseoflls whthin 2he Efcmnlaill J?al‘?@e (ZHthe

- 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.
[0060] 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: oils/waxes such as macadamia nut oil, avocado o¢il, corn
0il, olive o0il, rapeseed o0il, sesame oil, castor oil, safflower
0il, cottonseedoil, jojobaoil, coconutoil, palmoil, liquidlanolin,

cured coconut oil, cured oil, Japan wax, cured castor oil, beeswax,

candelilla wax, carnauba wax, ibota wax, lanclin, reduced lanolin,
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FAB-MS (positive ion node): Mz=254 ([MtH] +), 276 ([ MrNa] +)

[ 0046] <Pr oducti on Exanple 3> Synthesis of Conpound 3 [Chem 18]
N-(toluyl)cysteic acid (Conmpound 3) [0047]1In a recovery flask having
a volume of 100 (mL.) were placed by 5 (g) (26.7 mmol) of L-cysteic
acid nonohydrate (Sigma-Aldrich Co.), 20 (nmL) of 1, 4-di oxane (Wako
Pure Chem cal Industries, Ltd.), and 10 (nL) of water, and the fl ask
“was then cooled in an ice bath. After sufficient coollng 10. 7 (nb),

of an 8Ny lepgilim hyrd gl aad@ed ly dFEICaTiEeR Sapdca a%l{ﬁ‘ll}d@faraf in,
p-toluyl chloride (Sigma-Aldrich Co.) were successively dropped while
t he sol stuakanenyer ks tare bed ek pridventrsy Fiiom r isingpinaf r@selige, and
conpl etion of dropping, the ice bath was renoved and the m xture was
sti rrednatromoys tahperat wae; THeghsrogfastsy obcite seadt ian wasicheckdd
by thin layer chromatography, and 1, 4-di oxane was then renoved by
evapor at $ et et acedycethipreastde mykhies triesatt dptpalesitdueavad, washed c
with ethyl acetate, and the pH was then adjusted to 2 or less with
hydr ochd @1d C RGiethi cThe iuesshianidaspeaise Qi bighas &vophols zadinag
a‘target material was extracted with nethanol. After methanol had

been 1 efpmed, PycRYAPRRRLIYN ANIRIo 1T, etbiCeek PFEBIYEShO LS b&héh#&é&ﬁo@@l,
and filtration were perforned. The crystals collected by filtration

wer e dré 1A 5. TR AP 120-2 JBRD), OfardedMRQih i HaMi NG tddiol ;

above- nentioned structure. Physicochem cal properties are as

7 AR S EE o el iR te ?%E‘Pﬁ%yl‘*“ﬁm@e'
(LM - 00 (M L8] S5 QAUELEGD RXapLEe 1> i) @et%fﬁh%

Conpoun

sebacate, cetyl lactate, diisostearyl malate, ethylene glycol
di-2-ethyl hexanoate, neopentylglycol dicaprate, glyceryl
di-2-heptylundecanocate, glyceryl tri-Z2-ethylhexanocate,
trimethylolpropane tri-2-ethylhexanoate, trimethylolpropane
triisostearate, and pentane erythrite tetra-2-ethylhexanoate;
chain polysiloxanes such as dimethylpolysiloxane,
methylphenylpolysiloxane, and diphenylpolysiloxane; cyclic
polysiloxanes such as octamethylcyclotetrasilozane,
decamethylcyclopentasiloxane, and
dodecamethylcyclohexanesiloxane; modified polysiloxanes such as
amino-modified polysiloxane, polyether-modified polysiloxane,
alkyl-modified polysiloxane, and fluorine-modified polysiloxane;
0il agents such as silicone oil; anionic surfactants such as fatty
acid soaps (such as sodium laurate and sodium palmitate), potassium
laurylsulfate, and triethanolamine alkylsulfate ether; cationic

surfactants such as trimethyl ammonium stearyl chloride,
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[Chem 19] N (4-phenyl benzoyl) -L-cysteic acid (Conpound 4 )
[0049] I n a recovery flask having a volunme of 100 (mL) were placedby 2
(g) (11. 8 mml) ofL-cysteicacid (Tokyo Chem cal Industry Co., Ltd.),
12 (L) of tetrahydrofuran (Wako Pure Chemi cal Industries, Ltd.), and
12 (L) of water, and the flask was then cooled in an icebath. After
sufficient cooling, 2.94 (g) (21 . 3mmol) of potassium carbonate
(Wako Pure Chem cal Industries, Ltd.) and 2.05 (g) of 4-phenyl benzoyl
chl ori dser(ZEdKyom iGen chlokadast r ynCo. ,latwxy)amiere sostdssi vemphadgadc
while the solution tenperature being prevented fromrising. A

react i umds-tperfosmed andad deheline-bashdfamphbt®:rioussrfantdant §2 sigh
of 4-phenyl benzoyl chloride (Tokyo Chem cal Industry Co., Ltd.) were
then added agai m-Afd®yltheiraidiliidlomidnhe itoeideatiiends deatimese taryd oxy
the m xture was stirred at roomtenperature. The progress of the

reacti ofy wWasi gheeked byethiAcl-BYSEJdCH PfEd QUi BPNBucANds alkyl betaine,
t et rahydr of uran was then renoved by evaporati on under reduced

pr essura‘%nid@ﬁe{:g;%ﬂgt, fa}&d a3 irduseMBshavashad JM ket taﬁsiﬁéﬁ,noaﬁdmic
(0]

the pH was adj uste 2 or less with hydrochloric acid. The

br eci pid ot £ Gyt Al gl Lirkfiehed ca0e, Washade sk Wl dh&orbitan
Sta

resul tant cry s were washed by suspending themin acetone and then
e ng et 818 SOl Skl L) oD RLE A APt ke
R B LCREPELETT SR LRSS B G- e PSRl AN,
(neogat | (4 R0y L Sts Ty ss (Ao 360801 SH T Foh Rk e B ves.
ﬁY?Z?ﬁziﬁﬁ;;ggﬁggﬁ%ﬁ?@%@%&?SE@EzgérgE¥%% 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 acidesters {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,
propyleneglycol,dipropyleneglycol,diglycerin,isopreneglycol,
1,2-pentanediol, 2,4-hexanediol, 1, 2-hexanediol, and

1,2-octanediol; moisture-retaining ingredients such as sodium
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acid (Conpound 5) [0051]1In a recovery flask having a volunme of 100
(m.) were placedby 2 (g) (11 . 8 mmol) of L-cysteic acid
(TokyoChem cal I ndustry Co., Ltd.), 12 (nL) of tetrahydrofuran (Wako
Pure Chem cal Industries, Ltd.), and 12 (nL) of water, and the fl ask
was then cooled in an icebath. Aftersufficientcooling, 2.94(g)
(21.3mml ) of potassium carbonate (Wako Pure Chemical |Industries,
Ltd.) and 1.61 (g) of 4-nethoxybenzoyl chloride (Tokyo Chem cal

| ndust ryy©oo] iddnk raweorysateedscteky, addbspdiin bachatepfanpmarticles
tenperature being prevented fromrising. A reaction was perforned
under thech ces batbafotalchourpland 8y8iheg) cofmitapeichdrivanzsybonate,
chloride (Tokyo Chem cal Industry Co., Ltd.) were then added agai n.
Af ter thegasisth dm ats ridaatiece shatikciwaanhgnovdd andlide) madwrieonwasxide,
stirred at roomtenperature. The progress of the reaction was checked

by thi nudaperi GhsoEee, aplyse andr s et s ahydiof veatedns nbrgand enmiveenity
evapor ati on under reduced pressure. The resultant residue was washed

with ethyln, acetalie, rSNdxkhe, Pik ¥Bsy adidisbedakp B ik hess wkide, cobalt
hydrochl oric acid. The precipitated crystals were filtered and washed

Wi th V"%}‘?{de,—rﬂ?_tfria Lhahe MRSe CQReans Tk ed iangiiheo P &€ Rinlek eflc oxide,
crystals were filtered again. The resultant crystals were conbi ned

and t hep, yashed e AIRRENG NG Jem gﬁagﬁtg £ RRcE %StAl &a WatGinium,

filtere € Ccrys s collected Itration were then dried at
above: nonTT GHEAL &1 TURt Ur s FRg R CUE RO oy or T S e e may be
I il o e O WA i B il
Egﬁgcggg ilg%%%iavrigféj€§?ggiﬁgiCJEEﬁggifggggiﬁgl§§%g§§§f£1zsgf?%%:9
Fg?LéhyJ?g$JﬁgH§f$2EgrEJ%Eqg:?ﬂ%ﬁfﬁf*dusf?égffigtdd??Naqdzg% (L ﬁ@é
wat er, Gndlendid 298  WBSUEHER- clooCE@SFnNan » Purple No 20

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-based ultraviclet 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
Bs tripalmitate, vitamin Bg dioctanoate, vitamin B; or derivatives

thereof,vitaminfﬁz,andvitaminEh5orderivativesthereof;vitamin
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i cebath. Aftersufficientcooling, 2.71 (g) (19. 6=01) of potassium
carbonate (Wako Pure Chem cal Industries, Ltd.) were added. 1.49 (9)
of p-toluyl chloride ( Sigma-Aldrich Co . ) were successively added
while the solution tenperature being prevented fromrising. A
reacti on 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 renoved and the m xture was stirred at
room erpetabase suchhepregressplodrohe febotopnamsl chgekedopetrhiln and
| ayer chromat ography, and tetrahydrofuran was then renoved by

evapor atitamimderadeatiteed virtessur ©. tJhest esitéait H e gadues tveen Wwa s,
with ethyl acetate, and the pH was adjusted to 2 or less with

hydr ochd it € 1@chd, ahliepworsl @i vglsi dd htienetdeanthd decibbttateabasients
t hen concentrated and suppl enented with nmethanol. The precipitated

crystalg,weres Sk pseyndil tration and then washed by suspending
themin water. The crystals were filtered and the crystals collected

by fil tf@ééﬁgvz"ﬁr e 1d{d §diak: 80Letif-8hE Agént SO L8p AL hh THPELL 60 and

Conpound 6 g the above-nentioned structure. Physicochem cal
0roBer P BRIk LBt MR na el (2l i
2007 o Yhihas PO ML ORI R R TOHE ol 530 (LM M) v
Puok R S ok NG T A Rl IR el 1 OB LR o AR
amilky liquid, an essence, a cream, a pack cosmetic, or a cleansing
cosmetic. Theexternal preparationforskinofthepresentinvention
may be applied without any particular limitation as long 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. 1In particular, cosmetics including quasi
drugs are preferred. This is because the wrinkle-reducing agent
of the present invention has high safety, which allows a continuous
use.
[0062] Hereinafter, the present invention is described inmore
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-mentiocned method.
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pl aced by 3 (g) (17.7 mml) of L-cysteic acid (Tokyo Chem cal
| ndustry Co . , Ltd. ) , 18 (nmL) of tetrahydrofuran (Wako Pure
Chem cal Industries, Ltd. ) , and 18 (nlL) of water, and the flask was
then cooled in an ice bath. After sufficient cooling, 4.40 (g )
(31. 6mmol ) of potassium carbonate (Wako Pure Chemical I|ndustries,
Ltd. ) and 2.19 (g) of mtoluyl chloride (Tokyo Chem cal |ndustry
Co., Ltd. ) were successively added while the solution tenperature
bei ng pCesmatéd 1rohetiwingomaigugtd denas ip&ioraddcindepdene ¢ehe
bath for 1 hour, and 1.09 (g) of mtoluyl chloride (Tokyo Chem cal
| ndust rgr€sent, ihtventjonevast heepaddeédingatrordines wiieh aduk t f @bl ovtire
ice bath was renoved and the m xture was stirred at roomtenperature
The ppegsesspoiohhe reacti on was checked by thin |ayer
chromat ogr aphy, and tetrahydrofuran was then renoved by evaporation
under reduced pressure. The resultant residue was washed with et hyl
acetate, and the pH was adjusted to 2 or less with hydrochloric acid.
The filtrate was concentrated and suppl enented with water (18 m ) The
precipitated crystals were separated by filtration. The resultant
crystals were washed by suspending themin acetone and col |l ected by
filtration. The crystals collected by filtration were dried at 60C to
afford 1.65 (g) (5.74 muol) of Conpound 7 having the above-nentioned
structure. Physicochem cal properties are as described bel ow 1H NWR
(DVMBO-d6): 5 2.36 (3H, s), 2.94 (21-1, m, 4.41 (1H m, 7.36 (2H,
d, 7.58 (2H, t), 8.84 (11-1, d), 12.5 (1H, bs). FAB-Ms (negative ion
node): M z=286 UM H] -) [0056] <Production Exanple 8> Synt hesis of
Compound 8 [Chem 23] N-(o-toluyl)-L-cysteic acid (Conpound 8)
[0057] I n a recovery flask having a volume of 100 (nmL) were placedby 3
(g) (17 . 7 mmol) of L-cysteic acid (TokyoChem cal | ndustry Co.,
Ltd.), 18 (nL) of tetrahydrofuran (Wako Pure Chem cal |ndustries,
Ltd.), and 18 (nL) of water, and the flask was then cooled in an
i cebath. Aftersufficientcooling, 4.40(g) (31.6nmmol ) of potassi um
carbonate (Wako Pure Chem cal Industries, Ltd.) were added. 3.28 (9)
of o-toluyl chloride (Tokyo Chem cal Industry Co., Ltd.) were
successi vely added while the solution tenperature being prevented
fromrising. After the addition, the ice bath was renoved and the
m xture was stirred at roontenperature . The progress of the reaction
was checked by thin |ayer chromatography, and tetrahydrofuran was
t hen renoved by evaporation under reduced pressure. The resultant
resi due was washed with ethyl acetate, and the pH was adjusted to 2
or less with hydrochloric acid. The filtrate was concentrated and
suppl emented with water (20 M ) . The precipitated crystals were
collected by filtration and the crystals were washed by suspendi ng
themin acetone. The crystals collected by filtration were dried at
60C to afford 0.78 (g) (2.72 mmol) of Conpound 8 having the
above-nmentioned structure. Physicochem cal properties are as
descri bed bel ow.
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1H NWVR (020): 52.31 (3H, s), 3.42 (2H, m, 4.86 (1H m, 7.24 (2H,

m, 7.35 (211, m. FAB-MS (negative ion node): Mz=286 ([N-H])

[ 0058] The above-nenti oned production exanples are nerely illustrative
of the methods for the nmanufacture of the conpound representedby the
general formula (1), and rawraterials and reaction conditions may be
appropriately nodified to synthesize conpounds excl udi ng Conpounds 1
to 8 above. The winkl e-reduci ng agent of the present invention

exhi bi t $08A%Excel | elt2®ks nkd e- reduci ng action on wrinkles fornmed by

uItravroIet raﬁ§qﬁ%ﬁ9§9&% and the Irke and hence i's useful asy, nmaSS

incorporated in a total anount of 0.001% by mass to 20% by nass, nore
preferably 0.01% by mass to 10% by mass, still nore preferably 0.1%

by missf@@6§j% by %é@l&a&f&?Qﬁ_‘:'fwﬂl%ktlger’é@h@&n@”@ﬂi‘@éc@f o%k@ompound 1
external preparation for skin. Wien the content i's | ess than 0.001%

by mass g\ﬁ% él’%‘% fhe-iotal amount of the external preparation
for skin ect sed on a winkl e-reduci ng acti onmay | ower,

wher eas when w%l L RAAGES U Wrdhed e 19L08GL NBY AU
pl ateau, resulting I'n the needl ess arrne % eqgr ee o ree

for prescrrptron %- onme_of he cO nEounds represented by general
formul a Tlﬁ Eﬁ&&t %Hq()sP g&ﬁ?ﬁﬂ%% ‘cel l ent wrinkl e-reducing
action on wri fornmed ultraviolet r exposure and the like

A so T the dASELaent Laib AT Felte iy Gy e Sof LrdeFRE6LAtat The
invention is incorporated into the external preparation for skin in
or der t‘bl%%ﬁrfe%esgtéhr‘éc?# G eskheleEew§ekiaaY é&d&ﬁﬁ@i éPfectwg groups
exhi bited, the effect of the present invention is utilized. Thus, the
ext er nata P 6FRCAFEHRIIVT LEKPANEFS0 It 811 & GPPRFAL IO WRRRNERPL SoAgent
of the present invention. Exanples of the actions excluding the

wr i nkl eadreidiios tigp wicdt @RORRAL lBndea §anbi ¢ Bdnénietaipkieg Gauron, Tha dorsal
actinic keratosis- or non-actinic keratosis-aneliorating action, a
skin desqnehwnsoﬁiﬂuaheprdesﬁmﬁxkenemaHigaﬁﬁawadnn@ﬂadwﬁdﬁ;aahwqaency
anti-aging action. [0060] The external preparation for skin of the

pr esentof nwerd ionlagaanconhaier adbetr ar yeehgifedi Ehtconusechtionmoaks o
an external preparation for skin as well as the winkl e-reducing
agent ofndie: pheseayingventheruviExanrpbestobnsamdumptisanaktitgbediBnins
i ncl ude: oils/waxes such as nmacadam a nut oil, avocado oil, corn oil,
olive ofdxr trapeseast Gidak SAKANE 0100 CBSIG! ol beekalbfl bewertail, ,
cottonseed oil, jojoba oil, coconut oil, palnmoil, liquid |Ianolin,

cured COCOHUthPﬂheCéEﬁﬁhélédmiﬁ@@ﬂrd@%mnCQEQQpcaébgmthb 1b%%%W@Xwas
candelilla wax, carnauba wax, ibota wax, lanolin, reduced |anolin,

hard | anghif sand d 0baha Wk 195 0e6008E SHER S 1lsqUh dopar Qlfostn'%ftlc
squal ane, pristane, ozokerite, paraffin, ceresin, vaseline, and

m cr Ocry%tt%lrlt' get st aﬂhtgHgﬁt]e%%hyt@%h%sdéyggl Z:ﬁnoéi%rfzs %Cf' Eihe halrless

i sosteari c aci ric aci ristic acid Ic acid, steari

d h :
ool aﬁﬁéoe%rﬁs%?@t%t‘%aﬁﬁ%ﬁiéﬁ LE 35 S el o
tyl do tyl _al coh d t t | t het
B LR LS il
h | d I t t di t t hyl
i st ot mate, s miond, sl SRRt v

di - 2- et hyl hexanoate neopentngI coI di ca rate ceﬁyl

di - 2- heft yitRRfecdh e L I 3R St rq L inrey at ethanol was

trrnethylolp opane_tri-2-ethyl hexanoat e, trrneth IoI ropane ,
inistered in place of Cosmetic 1 (Lotion 1 able 1. Replicas

were collected on Day 1 after the completion of the administration,
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benzal koni um chl ori de, and | auryl am ne oxi de; anphoteric surfactants
such as i m dazoline-basedanphoteric surfactants (such as a
2-cocoyl-2-im dazolini um hydroxi de-1|-car boxyet hyl oxy di sodi um salt),
bet ai ne- based surfactants (such as al kyl betaine, am de betaine , and
sulfo betaine) , and acyl nethyl taurine; nonionic surfactants such as
sorbitan fatty acid esters (such as sorbitan nonostearate and
sorbitan sesquioleate), glycerin fattyacidesters (such as glycerin
nonost eandt @) 5coropy |y tyicol Weett e rdoicthedsbgrsefsuchrasin accordance
propyl enegl ycol nonostearate) , cured castor oil derivatives,

gl ycer okiahkytietherscd?EE cxdrthirtian (Tablly 2ciubiest er gepitiech anafObeing
sor bi tan nonool eate and pol yoxyet hyl ene sorbitan nonostearate), POE
sorbi t obrbpétyeacitiest3nS dfsueiueas iBOE 801 Hhd Aoy aursale) ofFPOm by
glycerol fatty acid esters (such as PCE-glycerin nonoi sostearate),

PCE fat? yerGird £efedr §o( sUghuase polyetiwileneahyGoly spreekeat ehanskdiGhg
di stearate), POE al kyl ethers (such as POE2-octyl dodecyl et her), PCE

al kyl ph@ﬁ&fa@i@ﬁ%s(ﬁé’fﬁoﬁﬁe&% fRRYE m%@yl&e%waar@&édf%@ dVPBRHted
PCE/ POP ‘al kyl ethers (such as POE/ POP2-decyl tetradecyl her

tetronig; Lypesy vﬁgﬁ castor & h/icveed 93%&9%9@. lofdgrbvatiyes gé:agemrﬁ%e

POE castor ol l cured castor oil), sucrose fatty aci

and al k c hol s such as pol yet hyl ene gl ycol,
gl ycerl%£ \thllg gg%]gﬁésng‘%g%ycofgﬁer y%(%rl tol, sorbitol, xylitol,

mal ti to gé pyl eneggalh%/co 1 di propyl ene gI ycol, diglycerin, isoprene
gl ycol, gent anedi 0 224 hexanedi ol , 1, 2- hexanedi ol, and

1, 2- oct anedi ol ;sdwiest ur e-r et @ﬁjjt@g:ﬂang’foediseb'&:%sSUCh as sodi um

pyrrol idonecarhoxyTate, Tactafewrantkizede Lactateq. Trne particles
such as mica, talc, kaolin, symhheld G cihoqali U cas bopat Bartiall
magnesi um car bénate, silici c pydride (silica), alum num oxide, an
barium sul fate, whose surfac e nor i g

such as red iran oxide, yell ?\&;ﬁ)én Cfalﬁ %‘ﬁgack ?lgcg%goxfﬁée BSP% ‘Hly
oxide, ultramarjne blue, iro i t.anium oxi de, and .zi Qg)gom d

whose surfaces fmy be treate hap} WEIENLESsaER S5 THEEL Yt CPSRTY
fish scale foils and bisnuth @)‘?)pchla&dl déonﬂhﬁélgﬁP'Fﬁceérﬁaypﬁétlally
treated; organl c dyes such a®PREFVRS- 202, Red No. 228, Red No. 226,
Yel | ow_No. [l ue No. 404, PsiRcpdbongyrRellre arsr tReell ngbseped.
Red No. 223 Orange No. 201, Red No. 213, Yellow No. 204, Yel | ow No.
203, BI ue No. 1, Geen No. 201 Purple No. 201, and Red No. 204,
whi ch | aked; gani rticles C 3

TRYGPE | Akedie 0t a0t 51 AL dheo suEh s poluetil eacec s

powder , hacry ate ny 56N ovvder and ‘of ganop xane

el asto obenzoat e- based uIt av t absorb

amhraﬁrrgﬁciurb%‘s 8 OleT avt BYes BBYGPban %Baﬁ SERBEYG: o ﬁ?;etdle present

ul travi ol et absor bent; a ci mat e- based ul travi ol et bsor bent; a

benzopheHBFEE HR dif 11 35 KA TF Lt S b Hehte &£ % travi ol et

absor bent; ul traV| ol et absorbents such as

2-(2' - rﬂ/)éﬁ’l@?(l;ﬁ -t-octyl phenyl ) benzotri azol e and

4- met hox -t - but yl di benzoyl met hane; | ower al cohols_such as et hanol

and i sobﬁ/%%hm VitEaRTHEL Ui BXappLaRicandcy: Heinkhervesuchag @gents

vitamn B types such as vitamn B6 hydrochloride, vitamn B6

tripal rMeereding tton GoBBowidct arvat @Qureunghid® B2 or derivatives

thereof, vitam n Bl12, and vitamin B15 or derivatives thereof; vitamn

E types such Genautrobopherrd |, 3 pve e ophetrtoisiasd doopher dboendnarittiamed

E acetate, vitamn D types, vitamn H, pantothenic acid, pantethine,

andpyr mgd ok noldosegtiinod esnd Qe sawrttiikbad twerricapragengd Isydtheasame method

phenoxyet hanol . [0061] The wri nkl e-reduci ng agent of the present

i nvent i #gk tihe Bbhovetarentdonest attbt raompduigied enid Irayede used in

treated in accordance wth a conventional nethod to manufacture an
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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according to Conmpound 1> Conpound 1 was synthesi zed by the
above-nentioned nethod. Cosnetic 1 (lotion) containing the

wri nkl e-reduci ng agent of the present invention was prepared in
accordance with the follow ng prescription. [0064][Table 1]

I ngr edi ent s% by mass Conmpound 10.5 Ethanol (EtOH)99.5 Total 100

[ 0065] <Eval uation of winkle-reducing effect of Conpound 1 using
phot oagi ng nodel >

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. 5x10*

cells and cultured at 37°C in 5% COZ 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% COs.

Next, a medium, in which each of Compounds 1 to 8 was added

at a final concentration of 10 uM to a DMEM medium (manufactured

by SIGMA) supplemented with 2% FBS, was produced. 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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A winkl e-reducing effect of Cosnmetic 1 above was evaluated in a test

usi ng a phot oagi ng nodel . A total of ten hairless mce, which
were six-week-old at the tine of the start of a test, were used and
divided into two groups each consisting of five mce, i.e., a control

group (ethanol solvent adm nistration group) and a sanple

adm ni stration group. The dorsal portions of the hairless mce were
irradiated with UVB at a frequency of once a day and three tinmes a
week fofmaroiorisemd byeWakekBure Ghaiuice lpRodoagirags - Thed UvB the medium
irradiation amunt was set to 50 mJ/cnR for the first week and to 100
ml/ cn? s weaklR-at widthera medium dontdieisgmsashadfi ditst camipemngiso apd
Cosnetic 1 above was adm nistered to the dorsal portions of the

hai r | ess meiddem €msteining dcimerttad shd floe iadnand SiEr edhbooftheandbesdlture
portions of the hairless mce on the follow ng day after the

conpl ety pfr fidieddVBti B adi &him dogr £d0 eeksrsandaadatn strenads atha
dose of 100 pL once a day for 8 weeks. In the control group, the sane

treat mesnt s wvey es R fERe asgad haselddresanpl e admi nistration group
except that ethanol was admi nistered in place of Cosmetic 1 (Lotion

1) in Table %&f@kh@%n!‘@ﬁ@e&@z%&%&fb Pay Hedh @ sHAREWwE QAL || @he

of the administration, a scoring operation was perfornmed by
MeaSUT 6f Sudh AEEOTARICE: é’& %ﬁ’}’{ i &0 & & Ihard A< TaReg n2k s3], Ngnd
replica inmge being prolected under 30 oblique I'ighting and having a

size o2 Gy g GRIdL QA éﬁ@%ﬁls%aéﬁzrfowsnﬁ&@rged%etre@ £5 186k

The scorlng opera on Was perforne ee measurers separately and
ver age Kl bt op HRES P Tashed c%h%%%r tbEstt Rt tyn Bh1aced
wrinki dE G @ QHER GFrgeERebrvEd PO -aRB) BHO RPN e e at
partlaIL% obseryved. Shallo¥/g%|nkles are enklrel observed. D%aﬁt nd

|l ong wrihid e ar® P37 t$F | U&Fyedlhen, e culture superna

DeepandlonQMW|nklesareentlrelyobserved
ollected. 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% ethancl 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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[0067]FIG 1 illustrates the winkle-reducing effect of Conpound 1.
The figure reveals that Conpound 1 of the present invention has an
excel l ent wrinkle-reducing effect. Exanple 2 [0068] <Formul ati on

Exanpl es 2 and 3: Wi nkl e-reduci ng agents according to Conpound 2 and
Compound 3> Compounds 2 and 3 were synthesized by the
above-nenti oned nethod. Cosnetic 2 and Cosnetic 3 were prepared by
the sanme nethod as that in Exanple 1 except that Conpounds 2 and 3
wer e usech ikl ¢t et ef nCenpdond dnd hentdeel s ame ymasrénlass enrawhaadegaal
of Cosnetic 1, FIG 2 and FIG 3 illustrate the evaluation results of
wri nkl efgedusdmg: aed j ons. Those figures reveal that Conmpound 2 and
Compound 3 of the present invention have excellent winkle-reducing
ef fects. Exanple 3 [0069)<Eval uati on of procoll agen
production-pronoting actions of Conpounds 1 to 8> Compounds 1
to 8 of the present invention were synthesized by the above-nenti oned
net hod to evaluate their procollagen production-pronoting actions.
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A keratinocyte growt h nedi um (Hunmedi a- KG 2 manuf act ured by KURABO

| NDUSTRI ES LTD.) was used, and human-derived normal keratinocyte
culture cells were seeded in a 24-well plate at 4.5x104 cells and
cultured at 37Cin 5% CQ2 for 4 days. Sinultaneously, a DVEM nmedi um
(manuf actured by SI GVA) suppl enented with 10% FBS was used, and
human-deri ved normal skin fibroblast culture cells were seeded in a
24-wel |l plate at 2.5x104 cells and cultured at 37C in 5% CQ2.

Next, a medium in which each of Co@paimgs 1 to 8 was added at a
final concentration of 10 pMto a DVEM nedi um ( manuf actured by SI GVA)
suppl enitaeidn wiltth 2% #BSnkwasrpdodined. agemt hergompmisdingn & ncwhpeblnd
di met hyl sul f oxi de (manufactured by Sigma-Aldrich Co. ) and 50%

et hanol rdpmsrsranidited thy SogdawAhdr gehe ol Jomenks afdided aatstkireal somer
concentrations of 0.01x10-3 (v/v% in place of each of Conpounds 1 to
8, was §f aducetbramutd BU rDlphAfiRro idd callituet dpamatlieneeytes hbado s :
been washed with PBS (manufactured by Wako Pure Chem cal

| ndust ri@sem Ltid. ), the mediumwas replaced with a medi um containing
each of the compounds and a medi um cont ai ni ng di net hyl sul f oxi de and
50% et hanol, and culture was perfornmed at 37C in 5% CO2 for 24 hours.
After 24 hours, (PWUW supernat ant was col | ect ed. Af ter
the cultured fi ts€had been washed with PBS, the medi um was
replacagdwggﬂg?%q“ | ected culture supernatant, and cul ture was
perforn YCE%Q CO2 for 48 hours. After 48 hours, the

fi brobl asts haqR g?ﬁﬁﬂﬁfkf@ﬁh PE%, t he medi um was then repl aced

wi th a DVEM (manuf akt’d GVA) , Lnd culture was perforned at 37C
in 5% CO2 for 2 hours. Then, the culture supernatant was coll ected.
The amount of procollagen in_the culture supernatant was neasured

2 ELT GGG Sepre o o PYBE RFRSTESR 1A g SR L e BRI IR SLAYL
suppl emented_wi t h di met hyl sul f oxi de and 50% et hanol re_used

Cont r oI TIRGBAVANgL £4 Pl GRS @ AT 0fr SPPBESEBFPatal pdate B X1
amount s of Cpgggunds 1 to 8 with respect to the control. LOO?QlThe
resul t s ORI 9%t 05F2 Ty eaPC1 N ~Ehe C&oTPNDS ~ 88 PREVided that the
presentinvention have excellent procollagen production-pronoting

ef f ect X1 tndustchai ndgpendapt 1y tSeIGERI TR adliDhdtdCr ddie? PR RRfe AL CHP

the present invention is . . '
having 1 to 8 carbon atoms or an aromatic moiety having 5 to 12

carbon atoms, in which a heteroatommay be substituted for a hydrogen
atom or a carbon atom, and the ¥; 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; R4
represents anoptionallyunsubstitutedorsubstitutedaromaticgroup
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

1l or 2.

[Claim 2] The wrinkle-reducing agent according to claim 1, wherein
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applicable to external preparations for skin such as cosnetics. The
wr i nkl e-reduci ng agent has high safety, has an excell ent

wri nkl e-reduci ng action, and hence is very useful as a raw materi al
for cosnmetics. Cainms [Claim1] A winkle-reducing agent,
conprising a conmpound represented by the foll owi ng general formula
(1), a stereoisoner of the conpound or a pharnacol ogically acceptable
salt thereof: [Chem 1] (CHOrR2 RIOOC N-R3 0 (CH2)mR4 ( 1 ) where:
Rl repridsentenpowydrogerestbbsdrbn theagnaralbrimehide al Kylcamouses a
having 1 to 8 carbon atons; R2 represents -SH, -S031-i, -S S X1,

-S- X2, e@@md-me@ent@mmwio]drowis@-mm ﬁﬂmmldaed(&)hat

t he X1t oX5each independently represent an aliphatic hydrocarbon group
havi ng [Cit@m8 Zhrbon atons or an aromatic noiety having 5 to 12
carbon atons, in which a heteroatom may be substituted for a hydrogen
atom or a car bo{Chidm-Rand the Y1 to Y3 each independently represent
a hydro%(’an ato%or a_linear or branched al kyl group having 1 to 8

car bon psents a hydrogen atom or an acyl group having a

| i near or br anc ‘I% éun having 1 to 8 carbon atons; R4
represents an bstl @ d or substituted aromatic group
or polycyclic condensed aromatic group having 5 to 12 carbon atons; m

repr es%ér@n HNLEPEEsOht D 4 By RircRfadh Qteﬁ%f%eﬁ&aea@ bptegescida k191
2. [Gaim?2] The wrinkle-reducing "agent according to claim1, wherein

group having 1 to 8 carbon atoms; Rs represents —-S-X;, provided that
the X, represents 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; 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 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 (3):

[Chem. 3]
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t he conpound represented by the general fornula (1) conprises a
conpound represented by the foll ow ng general formula (2): wher e:
R5 represents a hydrogen atomor a linear or branched al kyl group
having 1 to 8 carbon atons; R6 represents -S- X2, provided that the X2
represents an aliphatic hydrocarbon group having 1 to 8 carbon atons
or an aromatic noiety having 5 to 12 carbon atons, in which a

het eroatom may be substituted for a hydrogen atomor a carbon atom

R7 represents a aigkﬁﬁg£iaton1or an acyl group having a |inear or
branched al kyl My 1 to 8 carbon atons; R8 represents an

opti onal ted or substituted aromatic group or polycyclic
condensegééﬂgﬂ:t éqbfoup having 5 to 12 carbon atons; mrepresents an
integer of 0 to pr-esent s ,an |nteger of 1 or 2. [Caim3]
The mwinkle-reddjngagbgﬂhg g%ﬁ?dln cla|n11, wherein the conpound
represented by the general formula (1) conprises a conpound
represented by the follow ng general formula (3): [Chem 3]

( CHan- RiBe ROOUGANEPOeEERLE) mIRIdrBygn witeme v r Ry Trigmeaes emt branhydd ogboy 1
atomor a linear or branched al kyl group having 1 to 8 carbon atons;
Ri 0 repgeseptsavia2] pooli dedbbhattdihe; XRr eppeserhssanSaky phatoeided
hydr ocarbon group having 1 to 8 carbon atons or an aronmatic noiety
havi ng bhéo tiZe car beprakeass &n abhisha @i heteieaizomamy rbepsubstihiyul ecb
for a hydrogen atomor a carbon atom R i represents an optionally

unsubst g t &8 Gsb©ra tds ot Whed ran@ Rt fio 96 OWMOFimplsy eych bCcgppernNsEshs,

aromati c group having 5 to 12 Carbon atons; mrepresents an I nteger

of 0 toig3;wRDEhNal 8L £56AE SmANal NbEISELOE i du®dd 2for a hydrogen atom or
a carbon atom; R;1 represents an opticnally 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.

[Claim 4] 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 (4):

[Chem. 4]

S.
R43

Ry200C” "NH
Cﬂﬂg)nw-$?14 (‘4)

where: Rj; represents a hydrogen atom or a linear 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
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[Claim4] The winkl e-reducing agent according to claim1, wherein
t he conpound represented by the general fornula (1) conprises a
conpound represented by the follow ng general fornula (4): [Chem 4]
XRi 3 R12000 NH CH2)mR14 ( 4 ) where: Rl12 represents a hydrogen
atomor a linear or branched al kyl group having 1 to 8 carbon atons;
R12 represents an aliphatic hydrocarbon group having 1 to 8 carbon
atons or an aromatic noiety having 5 to 12 carbon atons, in which a
het er oadtavinay be lIdubsrhonegdrserim winidhoybrtaromtom ma Aeborbsitigmted
R14 represents an optionally unsubstituted or substituted aromatic
group ofopd yoyrldgercendaenseda aregnet etgmeuBishaepngsénte dR qariorally
atons; and mrepresents an integer of 0 to 3.

unsubstituted or substituted aromatic group or pelycyclic condensed

aromatic group having 5 to 12 carbon atoms; and m represents an

integer of 0 to 3.

[Claim 5] 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}:

[Chem. 5]

(CH)N-R4p
A
R4500C jl:R-;y
O (CH)mRyg (5)

where: Ris represents a hydrogen atom or a linear or branched alkyl
group having 1 to 8 carbon atoms; Ry¢ represents -503H or -50;-X4,
provided that the X4 represents analiphatic hydrocarboen 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; Ri; 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 3; and n represents an integer

of 1 or 2.
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[Claim5] The winkl e-reducing agent according to claim1, wherein
t he conpound represented by the general fornula (1) conprises a
conpound represented by the follow ng general fornmula (5): [Chem 5]
where: R16 represents a hydrogen atomor a |linear or branched al kyl
group having 1 to 8 carbon atons; R16 represents -SOH or -802-X4,
provided that the X4 represents an aliphatic hydrocarbon group having
1 to 8 carbon atons or an aromatic noiety having 5 to 12 carbon
atons, in which a heteroatom maybe substituted for a hydrogen atom or
a carbon atom R17 represents a hydrogen atom or an acyl group having
a |ineatcbaibrenThedval kyleehaduchayiaugnt toc8rdanpdio atledy; 1 RMierein
represents an optionally unsubstituted or substituted aronatic group
or pol yeyel temsomts nseor as emeed cogridup davé regl SEdondl cérbororgimingss m
represents an integer of 0 to 3; and n represents an integer of 1 or
2. [ QGahposhd Thep s ekt €d reguehd of QUBG 1 18 Ceertk Mgl tommhalian (6) :
wherei n the conpound represented by the general fornula (1) conprises
a conpop@geﬁgpifsented by the follow ng general formula (6): [Chem
6] C H2) 0311 RigOOGANH CH2)m R20 ( 6 ) where: R19
represents a hydrogen atomor a |linear or branched al kyl group having
1 to 8 carbon at ':éﬁ%& e&gqsents an optionally unsubstituted or
substituted aro t[ 5% pol ycyclic condensed aromatic group
atons; mrepresents an integer of 0 to 3; and n

havi ng t o
represeﬁ?égg#a of 1 or 2

CHa MRz (6)

where: Rig represents a hydrogen atom or a linear or branched alkyl
group having 1 to 8 carbon atoms; Rz represents an opticonally
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.

[Claim 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]

(CHz)n-R4g
R1 5OOC)\N“R1 7
O YCHz)m—Rys (5)

where: R;s represents a hydrogen atom or a linear or branched alkyl

group having 1 to 8 carbon atoms; Rie represents —-8S03;H or —-S0;-X4,
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[Claim7] A conmpound, which is represented by the foll ow ng general
formula-(5) , a stereoisonmer of the conpound, or a pharmacol ogically
acceptable salt thereof : [Chem 7] (CH2)n-R16 R1500CAN- R17

O(CH2) mR18( 5 ) where: R15 represents a hydrogen atomor a |linear or
branched al kyl group having 1 to 8 carbon atons; R16 represents -S03H
or -S02-X4, provided that the X4 represents an aliphatic hydrocarbon
group having 1 to 8 carbon atons or an aromatic noiety having 5 to 12
car bon afeffsdefithat Epe ¥1 Fepaesans maredl Hehaubs hivdgped rbon o dwrdageto
atomor a carbon atom R17 represents a hydrogen atom or an acyl

group havitcrgBachihear abpmpr anchvadaabrytichadhehgvhayingt b 8o che bomrbon
atons; R10 represents an optionally unsubstituted or substituted

ar omat i etgmeupirowhpchye yoedti er cormie ne g doasairesttiic ugraupohay hygrbgeo d2om
carbon atons; mrepresents an integer of 0 to 3; and n represents an

i nt eger ot arc@rbori G@inm &), Areoreoiitk avhivelrdgen epoesent ed byyl heroup

follow ng general formula (6) , a stereoisoner of the conpound, or a

phar necahoghgal 1y neccept abt£nSadd atlhgneshaih GhemnBl (£H2rarB08FRtoms;
Ri1g represents an opticnally 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

1l or 2.

[Claim 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-SOsH
R.g00C” “NH ‘
(CHaM Rz (8)

where: Rig represents a hydregen atom or a linear or branched alkyl
group having 1 to 8 carbon atoms; Ryy 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.

fClaim 9] An external preparation for skin, comprising the
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Ri 900CANH (CE-12)m R20( 6 ) where: Rig represents a hydrogen atom or
a linear or branched al kyl group having 1 to 8 carbon atons; R20
represents an optionally unsubstituted or substituted aromatic group
or polycyclic condensed aronmatic group having 5 to 12 carbon atons; m
represents an integer of 0 to 3; and n represents an integer of 1 or
2. [(aim9] An external preparation for skin, conprising the

wri nkl e-reduci ng agent according to any one of clains 1 to 6 in an
amount ¢fiokbO1re@uRDNE byIHas sacCcP i bign D) amheoeskt @F rfalarephria? i onin
for skin according to claim9, wherein the external preparation for
skin isan zocwetief ugel0l to 20% by mass.

[Claim 10] The external preparation for skin according to claim

9, wherein the external preparation for skin is a cosmetic use.
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