DESCRIPTION PREVENTING OR AMELIORATING AGENT FOR PIGMENTATION TECHNICAL FIELD
[0001]The present invention relates to an external preparation for skin which is preferably usable for
cosmetic preparations (including quasi-pharmaceutical products or quasi-drugs). In particular, the present
invention relates to a prophylactic (preventing) or ameliorating agent for pigmentation which consists of a
compound represented by the following general formula (1), an isomer thereof, and/or a
pharmacologically acceptable salt thereof, and apgyteinstpegparation for skin which contains the same
as a component. [0002] 0"'-OR2 RiN O

PREVENTI NG OR AMELI ORATI NG AGENT FOR PI GVENTATI ON

TECHNI CAL FI ELD

[ 0001] The present invention relates to an external
preparation for skin which is preferably usable for
cosnetic preparations (including quasi-pharmaceutica
products or quasi-drugs). |In particular, the present
invention relates to a prophylactic (preventing) or
aneliorating agent for pignentation which consists of a
conmpound represented by the foll owing general forrmula (1),
an isoner thereof, and/or a pharmacol ogically acceptabl e
salt thereof, and an external preparation for skin which
contai ns the same as a conponent.

[ 0002]

(1)
[wherein Ry represents an unsubstituted aromatic group or
an aromatic group having any substituent, R, represents a
hydrogen atom a linear chain or branched chain al kyl group
havi ng a nunber of carbon atomor atons of 1 to 4, or an

acyl group having a linear or branched al kyl chain having a



(1) [wherein R1 represents an unsubstituted aromatic group or an aromatic group having any substituent,
R2 represents a hydrogen atom, a linear chain or branched chain alkyl group having a number of carbon
atom or atoms of 1 to 4, or an acyl group having a linear or branched alkyl chain having a number of
carbon atom or atoms of 1 to 4, and R3 represents a hydrogen atom or a linear chain or branched chain
alkyl group having a number of carbon atom or atoms of 1 to 4.] BACKGROUND ART [0003]For example,
the pigmentation wigh-are,3ausgd,gn the Sk AL Hig syptan ppsunbyny the fregllesiia ghloasma, and
the senile pigment freckle, reside in such a state that the melanin production is extremely facilitated or
enhanced on acceurtysirthgectabaon@f the lpige@nt celi(metandeyasy bristiogahnheldiin. The
component, which is Well-tl]mown to have the fuqction %)r re%/entin ortameliorfalting thez? currence and
the deterioration oqrtﬁg%klnaﬁfg%eﬁt t'?gﬂgl%ras? deS&ib8Y aBoVe & trHd &%p%una (s%n nvhitening agent)
having the skin whitening function including, for example, ascorbic acid and its derivatives, hydrogen
peroxide, colloidal sulfur, glutathione, hydroquinone, and catechol (see, for example, Non-Patent
Document 1 and N6R{EEREHNB MBMent 2). External preparations for skin, which are blended with the
components as djt%l%r]\d aboy_%pséleﬁgti%(e iﬂ%e(ﬁ?g%ﬁ{%twigﬁlyv%i ch ,%tr%regggg, vgﬂety of
mechanisms of action, including, for example, the tyrosinase enzyme inhibiting action, the
tyrosinase-relatedt pretaiki degridationhand ihe amelanirs trabsfer, inhitiatidm eaksed byrtbe suppression of
dendrite elongation in melanocyte have been reported as the mechanism of action exhibited by the

compound known&¥ #&5&8n AtkiRG &ttt faR)dMRBleciEC Kt pré&stitdfith eI 18 the
respective mechagisme of gtiopnle ardes 0 arpreataials axed hgaddion 9n fhg fargesmejecule and

express the high skin whitening effect, an organic low molecular weight compound, which appropriately
interacts with the tirgenhwicederis assfolirfurdier kite aeganiatlownmeofedutar wefiyrtompound, which

appropriately interacts wijth each of the target molecules, has the structural properties which differs
depending on eac%e(]J th Wngaé}Or%%Eeesulgg'fﬁr%%tje? shﬁﬁeg lﬁr@'vigéﬁ& s%%%ﬁgﬁﬂgd as well in relation

to the optimizationaf te cherigal Stivshwre ip erales te meaximallyi wakedhe pise/ehihienghaimacological
action exhibited by the organic low molecular weight compound. Further, at present, studies on the skin
whitening agent aPé"Rbt Riviteldne theecipYinENRachHhs the Kighastiead) kA tRE HikK selectivity with

respect to the ex@iﬂ%ﬁﬁgﬁjrai eW'ﬁ(uBF Siudigs Are W nglle 1Y e>|<%mphae t%%&%@?f”““ which

simultaneously acts on ty of skin whitening target molecules and the compound which has a novel
mechanism of act{agkiThenaxcellen ¢kayedite niry fungtione sskipecidd fensuh skinowhibening agent.
Actually, the screening has been carried out in relation to compounds having excellent skin whitening

functions to seek tPU<LEHiINGmMpBUNBEIMER haRREMU RS BrbHhidStidctude dVghasscological
characteristics. Any, gkigguRiteRING,QIRNt WHICHNERI2 sul fur, gl ut at hi one,

hydr oqui none, and cat echol (see, for exanple, Non-Patent
Docunent 1 and Non-Patent Docunment 2). External
preparations for skin, which are blended with the
conmponents as descri bed above as the active ingredients,
are widely used. At present, a variety of mechani sns of
action, including, for exanple, the tyrosinase enzyne
inhibiting action, the tyrosinase-related protein
degradation, and the nelanin transfer inhibition caused by
t he suppression of dendrite elongation in nelanocyte have

been reported as the nechani sm of action exhibited by the



novel scaffold nucleus, is still demanded even now. [0004]Amino acid is the general term of organic
compounds having both functional groups of amino group and carboxyl group in each of molecules
thereof. In particular, studies are vigorously made about U-amino acid as the constitutive unit of protein to
express various functions in the living body. Various physiological activities have been reported for
U-amino acids including, for example, cysteine, arginine, valine, threonine, serine, and glycine existing in
the living body as wsihas REPKHB METh@tives IBRIUAING Hraming aglfis\as comgliydive elements. Even in
the case of only the field of the cosmetics, the biological activities, which are known to be possessed by
U-amino acids andelegivatioes ahergofeimenidemicactsmeof, forekhmplesthecamtisgying action (see, for
example, Patent Document 1), th mo'tstening Efction %ee, for examﬁle,.Pfi\telnt Documenthz , the skin
whitening action (Egé:, RAP'eX mfﬂe, Patét bocument ?,rallu? t5E L Bf:baac?iv%tiﬁéee{cttion. -Amino acids
and derivatives thgegqfaredyended: tar gxamplee furesaedcdippasatianteinpigier deiobtain the effects
thereof. In general, the amino acids and the derivatives thereof as described above are excellent in the
solubility, especialtirt &6 Mat&f §&Ebilit@ih aHERIINCtol P eMESEY| @id Wi Blgh SRR Expected as
well. Therefore, t lending.i - ti ike is vigorpusly, st Q d. r, itis_ hardly
affirmed that the B@Sﬂgﬁaﬁ% tie'scégf?p r i(:exlﬁ?trélrér?p é# t e%:lr{l%ggpiﬁg afc%% %hﬁggéfn?hg Ia%lion, or the
skin whitening actigrgfwihich &ferpdssessetdyoUgamino bowdsnana delisiatives trereof as described above,
are sufficiently efficacious. Studies are continugusly made in relation to U-amino acids and derivatives

thereof in order to%HR S iheBiokihitRPAQRNIN A n&lcbrdiRbabarstidy ihekfidh & a's&fine derivative of
amino acids and defpvativegghetenias daseikebabpyecit i knowndpet Nrasthylsesine has the

moistening action (see, for example, Patent Document 4), the rough skin ameliorating effect and the
wrinkle decreasingiefffeet ¢setgfondikampie, Ratdnt@odlraehabyeindrtieeaoti®s to enhance the melanin
production supprerfging%?ction ofgla ridinésee for exar%;?le, Pat?nt Document 6g. Further, it is known
that Nbenzoylseri Fag Renofstd i'n%sa [oh zls'e%?rf&“ xgm%?e(, PAERE gheutfs IIY[ Ji)nand the wrinkle
preventing or ameligrating action (see oler iexanplpoR aggnt: Pecement S Heweyer vy sKin whitening
effect has not been clarified in relation to the serine derivatives as described above. It has not been
known at all that tRé ¢d@mpeuridhxéprisentetrks thegyeietaPlorfiifa PIRHESEHQIBBBVE, the isomer

thereof, and/or th%@f‘%’ﬂa&?m%‘fﬁ‘@(ﬁb _Qtﬂgleozﬁgéﬂ epéa\pvi a%%@%&gﬁ%%tlc or ameliorating

action for preventing or ameliorating t igmentati 10 atent Documents:
[0005] conpound. Further, at present, studies on the skin

whitening agent are not limted to the conpound which has
the high efficacy and the high selectivity with respect to
the existing target nol ecul e, and studies are w dened, for
exanpl e, to the conpound which simultaneously acts on a
plurality of skin whitening target nol ecul es and the
conmpound whi ch has a novel nechani smof action. The
excel l ent skin whitening function is expected for such skin
whi tening agent. Actually, the screening has been carried
out in relation to conmpounds havi ng excel l ent skin

whi teni ng functions to seek for useful conpounds which have
vari ous chem cal structures or pharmacol ogi cal

characteristics. Any skin whitening agent, which has a



Patent Document 1: JP2004-115438A:; Patent Document 2:

novel scaffold nucleus, is still demanded even now.

[ 0004] Amino acid is the general termof organic
conmpounds havi ng both functional groups of am no group and
car boxyl group in each of nolecules thereof. In
particul ar, studies are vigorously nmade about a-am no acid
as the constitutive unit of protein to express various
functions in the living body. Various physiol ogical
activities have been reported for a-am no acids including,
for exanple, cysteine, arginine, valine, threonine, serine,
and glycine existing in the living body as well as peptide
derivatives including a-amno acids as constitutive

el enents. Even in the case of only the field of the
cosnetics, the biological activities, which are known to be
possessed by a-ami no acids and derivatives thereof, include
the actions of, for exanple, the antiaging action (see, for
exanpl e, Patent Docunment 1), the npistening action (see,

for exanpl e, Patent Docunent 2), the skin whitening action
(see, for exanple, Patent Docunent 3), and the surface
activating action. a-Am no acids and derivatives thereof
are bl ended, for exanple, in cosnetic preparations in order
to obtain the effects thereof. 1In general, the am no acids
and the derivatives thereof as described above are
excellent in the solubility, especially in the water
solubility in addition to the efficacy, and the high safety
is expected as well. Therefore, the blending in the
cosnetic or the like is vigorously studied. However, it is

hardly affirnmed that the biological activities of, for



JP2002-087928A:; Patent Document 3: JP05-301811A; Patent Document 4: JP11-310510A;

exanpl e, the antiaging action, the npistening action, or

t he skin whitening action, which are possessed by a-am no
aci ds and derivatives thereof as described above, are
sufficiently efficacious. Studies are continuously made in
relation to a-am no acids and derivatives thereof in order
to enhance the biological activity. According to a study
inrelation to a serine derivative of am no acids and
derivatives thereof as described above, it is known that N
net hyl serine has the noi stening action (see, for exanple,
Pat ent Docunent 4), the rough skin aneliorating effect and
the winkle decreasing effect (see, for exanple, Patent
Docunent 5), and the action to enhance the nel anin
production suppressing action of glabridin (see, for
exanpl e, Patent Docunment 6). Further, it is known that N
benzoyl seri ne has the noistening action (see, for exanple,
Pat ent Docunent 7) and the winkle preventing or
aneliorating action (see, for exanple, Patent Docunent 8).
However, any skin whitening effect has not been clarified
inrelation to the serine derivatives as descri bed above.
It has not been known at all that the conpound represented
by the general formula (1) described above, the isoner

t hereof , and/or the pharnmacol ogically acceptable salt

t her eof has/have the prophylactic or aneliorating action

for preventing or ameliorating the pignentation.

PRI OR ART DOCUMENTS

Pat ent Docunents:



Patent Document 5: JP2001-247443A:; Patent Document 6: JP06-256156A; Patent

[ 0005]

Pat ent Docunent JP2004- 115438A;
Pat ent Docunent JP2002- 087928A;
Pat ent Docunent JP05-301811A;
Pat ent Docunent JP11-310510A;
Pat ent Docunent JP2001- 247443A,
Pat ent Docunent JP06- 256156A;

Pat ent Docunent JP2006- 327972A;

© N o g &~ 0N R

Pat ent Docunent W0O2007/ 013662.

Non- Pat ent Docunents:

[ 0006]

Non- Pat ent Docunent 1: "Useful ness of Cosnetics, Eval uation
Techni ques and Future Overview', supervised by Katsuhi ko
TAKEDA, published by YAKUJI NI PPO LI M TED (2001);

Non- Pat ent Docunent 2: Takayuki Onori, FRAGRANCE JOURNAL,

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

SUMMARY OF THE | NVENTI ON

[ 0007] The present invention has been nmade under the
circunst ances as descri bed above, with the object of
providing an external preparation for skin that is
preferably usable to prevent or aneliorate (inprove)

pi gment ati on.

[ 0008] Taki ng the foregoing circunstances into
consideration, the present inventors have repeatedly made
vigorous efforts while seeking for a novel prophylactic or

aneliorating agent for pignentation preferably usable for a



Document 7: JP2006-327972A; Patent Document 8: W02007/013662. Non-Patent Documents:

cosnetic preparation (provided that the cosnetic
preparation includes quasi-pharnmaceutical products or
quasi-drugs). As a result, it has been found out that the
conmpound represented by the general formula (1) described
above, the isonmer thereof, and/or the pharnmacol ogically
acceptable salt thereof is/are excellent in the

prophyl actic or aneliorating action or function for
preventing or aneliorating (inproving) the pignmentation.
Thus, the present invention has been conpleted. The
present invention is as foll ows.

[ 0009] <1> A preventing or aneliorating agent for

pi gmentation, consisting of a conpound represented by the
foll owi ng general forrmula (1), an isomer thereof, and/or a

phar macol ogi cal |y acceptable salt thereof:

[ 0010]
o OR»
)I\ OR3
R N
H
O
(1)
[0011]
[ wher ei n:

Ry represents an unsubstituted aromatic group or an
aromatic group having any substituent;

R, represents a hydrogen atom a linear chain or



[0006] Non-Patent Document 1: "Usefulness of Cosmetics, Evaluation Techniques and Future Overview",
supervised by Katsuhiko TAKEDA, published by YAKUJI NIPPO LIMITED (2001); Non-Patent Document
2: Takayuki Omori, FRAGRANCE JOURNAL, extra (special) issue, No. 14, 1995, 118-126. SUMMARY
OF THE INVENTION [0007]The present invention has been made under the circumstances as described
above, with the object of providing an external preparation for skin that is preferably usable to prevent or

ameliorate (impro\é‘?)aﬂi&lﬁ‘é%méﬁﬁﬂn[OOQQ@FabV‘&}Beth\r/‘?Q%nS HirMpaslapees dpigorPngidatation, the
w

present inventors have repeatedly made vigorous efforts while seeking for a novel prophylactic or
ameliorating agen@forapighiertthtibn tpveferably @salsie)fbr gr oup having a linear or

branched al kyl chai n having a nunber of carbon atom or
atoms of 1 to 4; and

R; represents a hydrogen atomor a |linear chain or
branched chai n al kyl group having a nunmber of carbon atom
or atoms of 1 to 4.]

[ 0012] <2> The preventing or aneliorating agent for
pi gmentation as defined in <1> wherein in the general
formula (1);

Ry is the unsubstituted aromatic group or the aromatic
group having the substituent which is a linear chain or
branched chai n al kyl group having a nunber of carbon atom
or atoms of 1 to 6, an al koxy group having a linear or
branched al kyl chai n having a nunber of carbon atom or
atons of 1 to 6, an al kylam no group having a |inear or
branched al kyl chain or chains having a nunber of carbon
atomor atons of 1 to 6, an acyl group having a linear or
branched al kyl chai n having a nunber of carbon atom or
atons of 1 to 6, an ester group having a |linear or branched
al kyl chain having a nunber of carbon atomor atons of 1 to
6, a hal ogen atom a hal ogenated al kyl group, a hydroxy
group, Or an ami no group;

R, is a hydrogen atom a nethyl group, an ethyl group,
an n-propyl group, an isopropyl group, an n-butyl group, an
i sobutyl group, a tert-butyl group, an acetyl group, a

propi onyl group, or a butylyl group; and



cosmetic preparation (provided that the cosmetic preparation includes quasi-pharmaceutical products or
qguasi-drugs). As a result, it has been found out that the compound represented by the general formula (1)
described above, the isomer thereof, and/or the pharmacologically acceptable salt thereof is/are excellent
in the prophylactic or ameliorating action or function for preventing or ameliorating (improving) the
pigmentation. Thus, the present invention has been completed. The present invention is as follows.

[0009]<1> A preventing gy, araelionigpRASN{PHRIIMERAtRN. CoPsIRINIAT acamPaynsLisPresented by
the following general formula (1), an isomer thereof, and/or a pharmacologically acceptable salt thereof:
[0010] OR2 R3 an n-propyl group, an isopropyl group, an n-butyl group, an

i sobutyl group, or a tert-butyl group.

[ 0013] <3> The preventing or aneliorating agent for

pi gmentation as defined in <2> wherein in the general

formula (1);

Ry i s an unsubstituted phenyl, naphthyl, or biphenyl
group or a phenyl, naphthyl, or biphenyl group having the
substituent which is a linear chain or branched chain al kyl
group having a nunber of carbon atomor atons of 1 to 6, an
al koxy group having a linear or branched al kyl chain having
a nunber of carbon atomor atons of 1 to 6, an al kyl am no
group having a linear or branched al kyl chain or chains
havi ng a nunber of carbon atomor atons of 1 to 6, an acyl
group having a linear or branched al kyl chain having a
nunber of carbon atomor atons of 1 to 6, an ester group
having a linear or branched al kyl chain having a nunber of
carbon atomor atonms of 1 to 6, a halogen atom a
hal ogenat ed al kyl group, a hydroxy group, or an am no
group;

R, is a hydrogen atom a nethyl group, or an acetyl
group; and

R; is a hydrogen atom a nethyl group, or an ethyl
group.

[ 0014] <4> The preventing or aneliorating agent for
pigmentation as defined in any one of <1> to <3>, wherein

t he conpound represented by the general forrmula (1) is N



(1) [0011] [wherein: R1 represents an unsubstituted aromatic group or an aromatic group having any
substituent; R2 represents a hydrogen atom, a linear chain or branched chain alkyl group having a
number of carbon atom or atoms of 1 to 4, or an acyl group having a linear or branched alkyl chain having
a number of carbon atom or atoms of 1 to 4; and R3 represents a hydrogen atom or a linear chain or
branched chain alkyl group having a number of carbon atom or atoms of 1 to 4.]

benzoyl - seri ne (Conmpound 2), N-(p-nethylbenzoyl)serine
(Conpounds 1, 3, 15), N-(p-ethylbenzoyl)serine (Conpound
7), N-(p-nethoxybenzoyl)serine (Conmpound 5), N-(p-

fl uorobenzoyl )seri ne (Conpound 4), N-(p-

trifluoromethyl benzoyl)serine (Conmpound 8), N-(2-
napht hoyl ) seri ne (Conpound 10), N-(4-phenyl benzoyl)serine
(Conpound 14), N-(p-nmethyl benzoyl)serine nethyl ester
(Conpound 6), N-(p-nethylbenzoyl)serine ethyl ester
(Conpound 17), N-(2-naphthoyl)serine nethyl ester (Conpound
12), N-benzoyl - O net hyl seri ne (Conpound 16), N-(p-

met hyl benzoyl ) - O net hyl seri ne (Conpound 9), N-(p-

nmet hyl benzoyl ) - O acet yl seri ne (Conpound 11), N-(2-

napht hoyl ) - O net hyl seri ne (Conpound 13), an isoner thereof,
and/ or a pharmacol ogically acceptable salt thereof.

[ 0015] <56> A preventing or aneliorating agent for

pi gmentation, consisting of a conpound represented by the
foll owi ng general formula (2), an isomer thereof, and/or a

phar macol ogi cal |y acceptabl e salt thereof:

ORs
o)

)I\ ORs

R N
4 H

(2)
[ 0016]
[ wher ei n:

R, represents an unsubstituted aromatic group or an

10



[0012]<2> The preventing or ameliorating agent for pigmentation as defined in <1>, wherein in the
general formula (1); R1 is the unsubstituted aromatic group or the aromatic group having the
substituent which is a linear chain or branched chain alkyl group having a number of carbon atom or
atoms of 1 to 6, an alkoxy group having a linear or branched alkyl chain having a number of carbon atom
or atoms of 1 to 6, an alkylamino group having a linear or branched alkyl chain or chains having a number

of carbon atom or gtgmst (pfclé(,) GufNREH SGOURMaYING & lingé or (Papehad @l ghain having a number
0

of carbon atom or atoms of 1 to 6, an ester group having a linear or branched alkyl chain having a number
of carbon atom orutenizsof 1 tid & apeogengitonn d Bakgenaded hlkyl group, a hydroxy group, or an

amino group; R2 is @ hydrogen atom, a methyl group, an ethy) group, an n-propyl group, an isopropyl
group, an n-butyl group,%En){iseo[)o'?ff)s/Ieé]}osup‘”fl aﬂt])é tr_ég%rl] gf%l?ﬂ‘ arfn’la,cg{]y‘i3 grroﬁ%,aé%r(%onyl group, or a

butylyl group; andpr anReig & RydrPgagiornyr aupetin DreHR aurbvd g6PURaRBENPERYIGroup, an
isopropyl group, an n-butyl group, an isobutyl group, or a tert-butyl group. [0013]<3> The preventing or
ameliorating agen®fordhigiferfthtidnta® defifdd fN<asylvher&wAntAY gkhetal fotRAIa?l);  R1is an

unsubstituted phe h iq!)']ﬁny g p aphthyl, ip roup having the
substituent which ?syg inegé c%ra?r? Er ranc’lhe}r](;?i %Egéaa;ﬂ@%%% P?Evri%/ér;%r R?Jm {Zgrxéf%crarbon atom or

atoms of 1 to 6, aatatkoxyofiralip lbaving a linear or branched alkyl chain having a number of carbon atom
or atoms of 1 to 6, an alkylamino groug having a linear or branched alkyl chain or chains having a number

of carbon atom or atoms'f 1&B& SENLEY gD P9RRg H ARA oPbldrefRY LR chalh having a number
of carbon atom orgtgms ekl (5 ﬁlnaﬁ(t?[ géq)lbqua”g\g %ingaﬁgﬁpé@nq?e(é alMybghainphaving a number

of carbon atom or atoms of 1 to 6, a halogen atom, a halogenated alkyl group, a hydroxy group, or an
amino group; or atoms of 1 to 4; and

at least one of Rs and Rs i s any group other than the
hydrogen at om when R, i s a phenyl group having any
substituent or an unsubstituted naphthyl group.]

[ 0017] <6> The preventing or aneliorating agent for
pi gmentation as defined in <5> wherein in the general
formula (2);

R, is the unsubstituted aromatic group or the aromatic
group having the substituent which is a linear chain or
branched chai n al kyl group having a nunber of carbon atom
or atoms of 1 to 6, an al koxy group having a linear or
branched al kyl chai n having a nunber of carbon atom or
atons of 1 to 6, an al kylam no group having a |inear or
branched al kyl chain or chains having a nunber of carbon
atomor atons of 1 to 6, an acyl group having a linear or
branched al kyl chai n having a nunber of carbon atom or
atons of 1 to 6, an ester group having a |linear or branched

al kyl chain having a nunber of carbon atomor atons of 1 to

11



R2 is a hydrogen atom, a methyl group, or an acetyl group; and R3 is a hydrogen atom, a methyl
group, or an ethyl group. [0014]<4> The preventing or ameliorating agent for pigmentation as defined in
any one of <1> to <3>, wherein the compound represented by the general formula (1) is N-
benzoyl-serine (Compound 2), N-(p-methylbenzoyl)serine (Compounds 1, 3, 15),
N-(p-ethylbenzoyl)serine (Compound 7), N-(p-methoxybenzoyl)serine (Compound 5),

N-(pfluorobenzoylysering, (ramppundsf. Nr(pkiflygeemethyBenzeyhinesing (Gompausg8), N-(2-
naphthoyl)serine (Compound 10) N- (jllﬁ phenylbengoyl)serlne (C%@mgzun 14), N-(p-methylbenzoyl)serine

methyl ester (Congsauwid 6prN4p-raetinabgnzoy)darineyetgd esteat(Qompbend 1T eN-(2-naphthoyl)serine
methyl ester (Compoun 12 N- benzcc)%/ met Iserine (Compound 16),
N-(pmethylbenzo e@%el%y?slé?me( 3m '”o'u%g 9), N-(pmethylbenzoy1)-0-acetylserine (Compound 11),

N-(2- naphthoy1)-0-metiryseging (@meg@rnd A3n@n dsereenihergebud/an adiitgmmagaagically
acceptable salt thereof. [0015]<5> A preventing or ameliorating agent for pigmentation, consisting of a
compound repres@fted BY e kol VAHB. gerbraf RRRARA (28T Bondér thehebl landGuR. an

pharmacologlcallyg%cbqﬁt9pl ?%lbﬂqergo{ert butyl group, an acetyl group, a
propi onyl group, or a butylyl group;

Rs is a hydrogen atom a nethyl group, an ethyl group,
an n-propyl group, an isopropyl group, an n-butyl group, an
i sobutyl group, or a tert-butyl group; and

at least one of Rs and Rs i s any group other than the
hydrogen at om when R, i s the phenyl group having the
substituent or the unsubstituted naphthyl group.

[ 0018] <7> The preventing or aneliorating agent for
pi gmentation as defined in <6> wherein in the general
formula (2);

R, is a phenyl group having the substituent which is a
| i near chain or branched chain al kyl group havi ng a nunber
of carbon atomor atons of 1 to 6, an al koxy group having a
| i near or branched al kyl chain having a nunber of carbon
atomor atons of 1 to 6, an al kyl am no group having a
| i near or branched al kyl chain or chains having a numnber of
carbon atomor atons of 1 to 6, an acyl group having a
| i near or branched al kyl chain having a nunber of carbon
atomor atons of 1 to 6, an ester group having a linear or
branched al kyl chai n having a nunber of carbon atom or

atons of 1 to 6, a halogen atom a hal ogenated al kyl group,

12



,OR5 0 0 (2) [0016] [wherein: R4 represents an unsubstituted aromatic group or an

a hydroxy group, or an am no group, an unsubstituted
napht hyl or bi phenyl group, or a naphthyl or biphenyl group
havi ng the substituent as defined above;

Rs is a hydrogen atom a nethyl group, or an acetyl
group;

Rs is a hydrogen atom a nethyl group, or an ethyl
group; and

at least one of Rs and Rs i s any group other than the
hydrogen at om when R; i s the phenyl group having the
substituent or the unsubstituted naphthyl group.
[ 0019] <8> An external preparation for skin, containing
the preventing or aneliorating agent for pignentation as
defined in any one of <1> to <7>.

<9> The external preparation for skin as defined in
<8>, wherein 0.0001% by mass to 20% by mass of the
preventing or aneliorating agent for pignmentation is
contained with respect to a total anmount of the external
preparation for skin.

<10> The external preparation for skin as defined in
<8> or <9>, wherein the external preparation for skinis a
cosnetic preparation (provided that quasi-pharnmaceutica

products or quasi-drugs are included).
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aromatic group having any substituent (provided that unsubstituted phenyl group is excluded); R5
represents a hydrogen atom, a linear chain or branched chain alkyl group having a number of carbon
atom or atoms of 1 to 4, or an acyl group having a linear or branched alkyl chain having a number of
carbon atom or atoms of 1 to 4; R6 represents a hydrogen atom or a linear chain or branched chain
alkyl group having a number of carbon atom or atoms of 1 to 4; and at least one of R5 and R6 is any
group other than tpsdwjrogen@i@m WheprRa ina Pheynd skavehaying RBY rsibstifisry or an
unsubstituted naphthyl group.] [0017]<6> The preventing or ameliorating agent for pigmentation as
defined in <5>, witgredt il tHeogenérl f@mulan(2)s omeR4 ketheofins@sstitatedearomatic group or the
aromatic group having the s bstituelnlt which is Iitr)1|ear chp{nghbran?hed chain alkyl group having a
number of carbonpa%mngfg oms 61 t 6°aT R I%xyegr%%p h wﬁé%o inear or branched alkyl chain having
a number of carbgrpgterm or atoms of 1 to 6, an alkylamino group having a linear or branched alkyl chain
or chains having a number of carbon atom or atoms of 1 to 6, an acyl group having a linear or branched
alkyl chain having a number of carbon atom or s of 1 to 6, an ester group having a linear or branched

alkyl chain having a number of carbﬁitom of atoms of 1 to 6, a halogen atom, a halogenated alkyl

group, a hydroxy group, or an amino group (pfovided that unsubstituted phenyl group is excluded);
ORg
R4

(2)
[ 0022]
[ wher ei n:

Ry, represents an unsubstituted aromatic group or an
aromati c group having any substituent (provided that
unsubstituted phenyl group is excluded);

Rs represents a hydrogen atom a linear chain or
branched chain al kyl group having a nunber of carbon atom
or atons of 1 to 4, or an acyl group having a |inear or
branched al kyl chain having a nunber of carbon atom or
atonms of 1 to 4;

Rs represents a hydrogen atomor a linear chain or
branched chain al kyl group having a nunber of carbon atom
or atons of 1 to 4; and

at least one of Rs and Rs i s any group other than the
hydrogen atom when R, i s a phenyl group having any
substituent or an unsubstituted naphthyl group.]

[ 0023] <12> The conpound as defined in <11> wherein in
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R5 is a hydrogen atom, a methyl group, an ethyl group, an n-propyl group, an isopropyl group, an n-butyl
group, an isobutyl group, a tert-butyl group, an acetyl group, a propionyl group, or a butylyl group; R6
is a hydrogen atom, a methyl group, an ethyl group, an n-propyl group, an isopropy! group, an n-butyl
group, an isobutyl group, or a tert-butyl group; and at least one of R5 and R6 is any group other than
the hydrogen atom when R4 is the phenyl group having the substituent or the unsubstituted naphthyl
group. [0018]<7> The RreNePHNas A eloresing agent for pigmentation as defined in <6>, wherein in the
general formula (2); R4 is a phenyl group having the substituent which is a linear chain or branched
chain alkyl group havingRa rititnb&eofioatbest atom @ aa00Redfi T t@b6pan akokyhgrau®aving a linear or
branched alkyl chain having a number of ler?o? atoc[n or at%ms of 1t '6n’ an allﬁ)(lamino group having a
linear or brancheogéprch h Andlfish v?ng'; auneunmbyrqb? atbortatom of atsma & Pto 6, an acyl group

having a linear or bramelird aliyhchadl Rgvingra Dpmeriafgaibanmiem oF akuns eh laodem an ester group
having a linear or branched alkyl chain having a number of carbon atom or atoms of 1 to 6, a halogen

atom, a halogena®d &k9N§ratlp, 1a HYdPoxyPHratK Brvar® bHRo RR¥lPIad Urst®atit®ed naphthyl or
e O A TS A P AR e
atons of 1 to 6, an al kylam no group having a |inear or
branched al kyl chain or chains having a nunber of carbon
atomor atons of 1 to 6, an acyl group having a linear or
branched al kyl chai n having a nunber of carbon atom or
atons of 1 to 6, an ester group having a |linear or branched
al kyl chain having a nunber of carbon atomor atons of 1 to
6, a hal ogen atom a hal ogenated al kyl group, a hydroxy
group, or an am no group (provided that unsubstituted
phenyl group is excluded);

Rs is a hydrogen atom a nethyl group, an ethyl group,
an n-propyl group, an isopropyl group, an n-butyl group, an
i sobutyl group, a tert-butyl group, an acetyl group, a
propi onyl group, or a butylyl group;

Rs is a hydrogen atom a nethyl group, an ethyl group,
an n-propyl group, an isopropyl group, an n-butyl group, an
i sobutyl group, or a tert-butyl group; and

at least one of Rs and Rs i s any group other than the
hydrogen at om when R; i s the phenyl group having the
substituent or the unsubstituted naphthyl group.

[ 0024] <13> The conpound as defined in <12>, wherein in

t he general formula (2);
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R6 is a hydrogen atom, a methyl group, or an ethyl group; and at least one of R5 and R6 is any group
other than the hydrogen atom when R4 is the phenyl group having the substituent or the unsubstituted
naphthyl group. [0019]<8> An external preparation for skin, containing the preventing or ameliorating
agent for piymentation as defined in any one of <1> to <7>. <9> The external preparation for skin as
defined in <8>, wherein 0.0001% by mass to 20% by mass of the preventing or ameliorating agent for

pigmentation is containeg, withjiespeft 10 g tgid montRighefxtagal reparmtign {askin. - <10>The

external preparation for skin as defined in <8> or <9>, wherein the external preparation for skin is a
cosmetic preparatidn ghrovitledl tHaneprasi-phiarmeicebtieached uectaion gabksitirgyoaie included).

[0020]<11> A compound represented by the following general formula,(2), an ispmer thereof, and/or a
pharmacologicalIyr%(\:’éenpgtaél)engﬁ?ﬁ{er%}éf:car%On T R 6."an

al koxy group having a linear or branched al kyl chain having
a nunber of carbon atomor atons of 1 to 6, an al kyl am no
group having a linear or branched al kyl chain or chains
havi ng a nunber of carbon atomor atons of 1 to 6, an acyl
group having a linear or branched al kyl chain having a
nunber of carbon atomor atons of 1 to 6, an ester group
having a linear or branched al kyl chain having a nunber of
carbon atomor atonms of 1 to 6, a halogen atom a
hal ogenat ed al kyl group, a hydroxy group, or an am no
group, an unsubstituted naphthyl or biphenyl group, or a
napht hyl or bi phenyl group having the substituent as
defi ned above;

Rs represents a hydrogen atom a nethyl group, or an
acetyl group;

Rs represents a hydrogen atom a nethyl group, or an
et hyl group; and

at least one of Rs and Rs i s any group other than the
hydrogen at om when R, i s the phenyl group having the
substituent or the unsubstituted naphthyl group.
[ 0025] <14> A conpound represented by the genera
formula (1) or (2) as defined above, a conpound defined in
<2>, <3>

<4>, <6>, or <7> as defined above, an isoner

t hereof , and/or a pharnmacol ogically acceptable salt thereof

for prophylaxis or anelioration for pigmentation.
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[0021] O

0

<15> A preventing or aneliorating nmethod for
pi gmentation, conprising adm ni stering a conpound
represented by the general formula (1) or (2) as defined
above, a conpound defined in <2> <3> <4> <6>, or <7> as
defi ned above, an isoner thereof, and/or a
phar macol ogi cal |y acceptable salt thereof to an object for
whi ch prophyl axis or anelioration for pignentation is

required.

DESCRI PTI ON OF THE EMBODI MENTS
[ 0026]

<Prophyl actic or aneliorating agent for pignentation as
essential conponent in external preparation for skin of the
present invention>

The external preparation for skin of the present
invention is characterized in that the external preparation
for skin contains the prophylactic or aneliorating agent
for pignmentation consisting of the conmpound represented by
the general formula (1) described above, the isoner
t hereof , and/ or the pharnmacol ogically acceptable salt
thereof. The prophylactic or aneliorating agent for
pi gmentation of the present invention also conprises the
function to prevent the pignentation in addition to the
function to aneliorate (inmprove) the pignentation in which
t he pignentation, which has been already forned, is diluted
or elimnated (erased). Any conponent is applicable to the

prophyl actic or aneliorating agent for pignmentation of the
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(2) [0022] [wherein: R4 represents an unsubstituted aromatic group or an aromatic group having any
substituent (provided that unsubstituted phenyl group is excluded); R5 represents a hydrogen atom, a
linear chain or branched chain alkyl group having a number of carbon atom or atoms of 1 to 4, or an acyl
group having a linear or branched alkyl chain having a number of carbon atom or atoms of 1 to 4; R6
represents a hydrogen atom or a linear chain or branched chain alkyl group having a number of carbon

atom or atoms of L fa@nd ny et Eaat ANe RS aRy RBde AV ArPHPIGIPELHa g hydpgen atom
when R4 is a phenyl group having any substituent or an unsubstituted naphthyl group.] [0023]<12> The

compound as defihedtint<liel > anipereémin r esi des in the conpound represented by

the general formula (1) described above, the isoner

t hereof , and/ or the pharnmacol ogically acceptable salt

t hereof, and the conmponent has the function to prevent or
aneliorate the pignmentation. However, nore preferably, it
is possible to appropriately exenplify the conponent which
has the function to suppress the pignmentation in

"Eval uation of function to suppress pignentation caused by
ultraviol et radiati on based on use of pignented gui nea pig"
as described later on. The conponent, which has the
function to suppress the pignentation in the eval uation of
the function to suppress the pignentation descri bed above,
means t he conponent in which the function to suppress the
pigmentation is confirnmed in the group to which the
substance to be evaluated is adm ni stered as conpared with
the control group (solvent control group). Mre
preferably, it is appropriate to provide the conponent in
which the statistically significant difference is confirned
in the function to suppress the pignentation in relation to
the group to which the substance to be evaluated is

adm ni stered as conpared with the control group

[ 0027] The conpound represented by the general formula
(1), the isomer thereof, and/or the pharmacol ogically
acceptable salt thereof will now be described. In the
formula, Ry represents an unsubstituted aromatic group or

an aromatic group having any substituent; R, represents a
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the general formula (2); R4 is the unsubstituted aromatic group or the aromatic group having the
substituent which is a linear chain or branched chain alkyl group having a number of carbon atom or
atoms of 1 to 6, an alkoxy group having a linear or branched alkyl chain having a number of carbon atom
or atoms of 1 to 6, an alkylamino group having a linear or branched alkyl chain or chains having a number
of carbon atom or atoms of 1 to 6, an acyl group having a linear or branched alkyl chain having a number

of carbon atom orggmsyehl 42 SmANLIIEREEPUR RAVINGLR lIBERROhBiREREH aliyk Fhagl Bayng a number

of carbon atom or atoms of 1 to 6, a halogen atom, a halogenated alkyl group, a hydroxy group, or an
amino group (provid&d ngattumsutbstiturid ghebggraupris excaided); of R s 4.hyalrogen atom, a methyl

group, an ethyl group, an n-propy! group, an isopropy! group, an n-butyl group, an isobutyl group, a
tert-butyl group, ah% éetﬁré)r%%&}/%\%r%%ioam}l 'g'?gf%, (E)glr at%)rué){/"lﬁaj&rdou%;)é R %E%ﬁ?&ﬂox naatom, a

methyl group, an eiiiyherowt, AxaPHYRPNL BFaW, ait sePrepyluroup4andhutyl grepipe sarisabutyl group,
or a tert-butyl group; and at least one of R5 and R6 is any group other than the hydrogen atom when
R4 is the phenyl glolly HaRARIN R S0b8titudnt bP&RE uhBabstiRted haPRb|A gtbah N0V <13> The

compound as defigepgtlj& Jﬁ?é@?%rem%me ggngréq.l é%w]éﬁao%)?r aﬁgnrgp&es_qnt%a Qhenyl group

having the substit inear chain or branc ain alkyl group having a number of carbon
atom or atoms of L@0ZJan alkBxydgrecipi hedng@omeeareqr ersemchedt dlkyluctraibdtaving adhumber of
carbon atom or atoms of 1 to 6, an alkylamino group having a linear or branched alkyl chain or chains

having a number 8f CBonCa®h?PbP a85msNs AiPBeLA ST GHAUNAYVIMY 4 iRear or branched alkyl chain
having a number gf garbon AfeM ok PMROTSL LB AR &Esteraraurhayigg:a [ireqr gubranghed alkyl chain

having a number of carbon atom or atoms of 1 to 6, a halogen atom, a halogenated alkyl group, a hydroxy
group, or an ami_nbegerﬁf anaMsub@ximtBUirfapﬂﬂhylf@fbipheﬁpl groupy, or asidphtsh oabishenyl group
having e s P8 A e ng ROHSRBEETSF VUSSR 202 My group- o7 an

to 6, nore preferably having a nunber of carbon atom or

atons of 1 to 3, an al koxy group having an al kyl chain

havi ng a nunber of carbon atomor atons of 1 to 6, nore

preferably having a nunber of carbon atomor atoms of 1 to

3, an al kyl ami no group having an al kyl chain or chains

havi ng a nunber of carbon atomor atons of 1 to 6, nore

preferably having a nunber of carbon atomor atoms of 1 to

3, an acyl group having an al kyl chain having a nunber of

carbon atomor atons of 1 to 6, nore preferably having a

nunber of carbon atomor atons of 1 to 3, an ester group

havi ng an al kyl chain having a nunber of carbon atom or

atons of 1 to 6, nore preferably having a nunber of carbon

atomor atons of 1 to 3, a hal ogen atom a hal ogenat ed

al kyl group (preferably a hal ogenated al kyl group having a

nunber of carbon atomor atonms of 1 to 4), a hydroxy group,

and an am no group.
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R6 represents a hydrogen atom, a methyl group, or an ethyl group; and at least one of R5 and R6 is
any group other than the hydrogen atom when R4 is the phenyl group having the substituent or the
unsubstituted naphthyl group. [0025]<14> A compound represented by the general formula (1) or (2) as
defined above, a compound defined in <2>, <3>, <4>, <6>, or <7> as defined above, an isomer thereof,
and/or a pharmacologically acceptable salt thereof for prophylaxis or amelioration for piymentation.

<15> A preventing gp apjelioratipg methog fox piginestation, Soampiisingadministering;arompound
represented by the general formula (1) or (2) as defined above, a compound defined in <2>, <3>, <4>,
<6>, or <7> as defihed wises antisbateraheradfi and/arup pharmbeogicalyl &cegmable salt thereof to an
object for which pro hylaxlif or am Ii?r.attion for piqrpentation is. relquired. DE CRIPII’ION OF THE
EMBODIMENTS \QGT% roSh;S/Ilé ﬁc'orua%ériorating' asgeorﬂsftci'r Blgem%ﬁta[flro% &s %Esgntial component in

external preparatigr éapskinyof therpregarpireenppBiyl group, net hyl phenyl group,
et hyl phenyl group, propyl phenyl group, butyl phenyl group,
nmet hoxyphenyl group, ethoxyphenyl group, propyl oxyphenyl
group, butyl oxyphenyl group, N nethylam nophenyl group, N
et hyl am nophenyl group, N propylam nophenyl group, N
but yl am nophenyl group, N, N, -di net hyl am nophenyl group
N, N- di et hyl am nophenyl group, N, N-di propyl am nophenyl
group, N, N-di butyl am nophenyl group, acetyl phenyl group,
propi onyl phenyl group, butyryl phenyl group,
met hoxycar bonyl phenyl group, ethoxycarbonyl phenyl group,
propyl oxycar bonyl phenyl group, butyl oxycarbonyl phenyl
group, fluorophenyl group, chlorophenyl group, bronophenyl
group, trifluoronethyl phenyl group, hydroxyphenyl group
am nophenyl group, pyridyl group, nethylpyridyl group,
et hyl pyridyl group, propyl pyridyl group, butyl pyridyl
group, nethoxypyridyl group, ethoxypyridyl group,
propyl oxypyridyl group, butyl oxypyridyl group, N
met hyl am nopyri dyl group, N ethyam nopyridyl group, N
propyl am nopyridyl group, N butylam nopyridyl group, N, N
di met hyl am nopyri dyl group, N, N-diethylam nopyridyl group,
N, N- di propyl am nopyri dyl group, N, N-di butyl am nopyri dyl
group, acetyl pyridyl group, propionylpyridyl group,
butyryl pyridyl group, nethoxycarbonypyridyl group
et hoxycar bonyl pyri dyl group, propyl oxycarbonyl pyri dyl

20



The external preparation for skin of the present invention is characterized in that the external preparation
for skin contains the prophylactic or ameliorating agent for pigmentation consisting of the compound
represented by the general formula (1) described above, the isomer thereof, and/or the pharmacologically
acceptable salt thereof. The prophylactic or ameliorating agent for pigmentation of the present invention
also comprises the function to prevent the pigmentation in addition to the function to ameliorate (improve)

the pigmentation ghigh e IBETEBRrYsh s begnalieady Gemss) is djest ey giminated

(erased). Any component is applicable to the prophylactic or ameliorating agent for pigmentation of the
present invention alifheiue pyilyi shdcialrlivwieatidn, propideditHat ghe@epmponent resides in the compound

represented by the general formula (1) described above, the isomer thereof, and/or the pharmacologically
acceptable salt thgrrgoﬂ, 5%?@5% rﬁér%ytlnasg{hoeupmc?i% rt?)xﬁlr%\//{e'n?ﬁ amelidfate the pigmentation.

However, more prefgnabhyrit §ywossibliego arprpratelyexemplifi thg coamrrensnt whistigias the function
to suppress the pigmentation in "Evaluation of function to sup(;)ress piymentation caused by ultraviolet

radiation based of URE! dTaRGBrte @'gRlitRea BIPRYS HABRhYA |2EPHR. ThBtHMBBRERY Which has the
function t . S . ¢ . the bi tati
unction to suppre Pé;epr? plggﬁ%@(l wg[m ﬁ]\llgl];,lﬁ]ﬂégn Oett ng)[[%ﬂg#ggrggﬁg f e pigmentation

described above, S the compone function Mmentation is confirmed
in the group to whiotofhd sulysitapketiplbegevalpatdaiisybdmymsteretyds gomyarediwith the control group
(solvent control grour . More preferably, it is appropriate to provide the component in which the

t

statistically signifi PR MR el PUe AINBHON'18BUpRREBNtHY bidth@HRtiottin relation to
the group to WhiC%Fhﬁp?PQ?ﬁ%ﬁéBtﬁ%?Va%ﬁ% is RAMiRisieedRHSpMAREd qyighgﬂle RORfrol group.

[
[0027]The compound represented by the general formula (1), the isomer thereof, and/or the
pharmacologicallydaceggtabrnsale tegreohwill aoauipe desbrided! hytrenforanaahRhrepresents an

unsubstituted aromatic gro r an aromatic .group having any substifuent; R2 represents a hydrogen
atom, a linear chait! gyégra#g)ﬂ%dﬁc%ﬁ]pgl%ﬂb%%aﬁ%ihga Hﬁﬂﬂ)oér (ﬁj’j}krbon atom or atoms of 1 to 4, or
an acyl group havingatlipleanion siapehey alky ehgin Baving aapmbgn ofgaybpn atom or atoms of 1 to 4;

and R3 represents a hydrogen atom or a linear chain or branched chain alkyl group having a number of
carbon atom or atBRf¥P6PIY 22t PY]R 19665 ibed bbby taphédbrts I Wsubstituted

met hoxycar bonyl napht hyl group, ethoxycarbonyl napht hyl
group, propyl oxycarbonyl napht hyl group,

but yl oxycar bonyl napht hyl group, fluoronaphthyl group,

chl oronapht hyl group, brononapht hyl group,
trifluoronethyl napht hyl group, hydroxynapht hyl group,

am nonapht hyl group, biphenyl group, nethyl bi phenyl group,
et hyl bi phenyl group, propyl bi phenyl group, butyl bi phenyl
group, nethoxybi phenyl group, ethoxybi phenyl group

propyl oxybi phenyl group, butyl oxybi phenyl group, N

nmet hyl am nobi phenyl group, N-ethylam nobi phenyl group, N
propyl am nobi phenyl group, N-butylam nobi phenyl group, N, N-
di met hyl am nobi phenyl group, N, N-di et hyl am nobi phenyl
group, N, N-di propyl am nobi phenyl group, N, N

di but yl am nobi phenyl group, acetyl bi phenyl group,
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aromatic group or the aromatic group having the substituent, and the substituent on the aromatic group
can be preferably exemplified, for example, by a hydrogen atom, an alkyl group having a number of
carbon atom or atoms of 1 to 6, more preferably having a number of carbon atom or atoms of 1 to 3, an
alkoxy group having an alkyl chain having a number of carbon atom or atoms of 1 to 6, more preferably
having a number of carbon atom or atoms of 1 to 3, an alkylamino group having an alkyl chain or chains
having a number of ¢ajboR A9 REAPMS Y ubto BumprgiRsefsiah hayiga number of carbon atom or
atoms of 1 to 3, an acyl group having an alkyl chain having a number of carbon atom or atoms of 1 to 6,
more preferably haeinigox ycatbanyf darbbernstongbpampmstdfaxycad) aorstdi grogpythaving an alkyl chain
having a number of carbon atom er atomsﬁcz’ifri)d%l&}ﬁ]ore preferably having a number of carbon atom or
t

atoms of 1 to 3, a%%%lé)en BEcS’rR,Va%aiSSé gell%p ﬁarrgf'eorably a halogenated alkyl group having

a number of carbauatlar ey B9l biteKendg NYFFr@dpIrauIREhAR REANIO griosp, [0029]Specified
examples are exemplified in relation to the unsubstituted aromatic group or the aromatic group having the
substituent. It is p6§$iBIPR) PRIBYADIP eXePpl Y O RixBAGHE! pBERYIPgroup, methylphenyl group,
ethylphenyl group | X enyl group t ro 0 enyl group,
propyloxyphenyl gtrglﬂ%mggtpy?gr%;gﬁzﬂ@l gﬁ%‘g%%%larg nopﬁ@r}éﬁ%ﬁ%ﬁg Ngfr?ﬁ?mi)r%% enyl group,
N-propylaminophemyl igsou p hidibyty lgmingphemytgrgup hilniN, -dine thyarirepti=ny| gsaip e
N,N-diethylaminophenyl group N,N-dipropylaminophenylfgroup, N,N-dibutylaminophenyl group,
acetylphenyl grouﬁ?Bré’pﬁoH{dﬁh‘éh?PbVoﬁmﬂ)ﬁbﬁé%yl Pbup X AIRhExy ¥ bBAGIBHeny! group,
ethoxycarbonylph@pghg{oqpetpﬁg;p)ﬁgéxwrb&ry]}fﬂe@fl Ig)yp%eg%qyl%y&gﬁpor@gphggylpg{&m, fluorophenyl
group, chlorophenyl group, bromophenyl group, trifluoromethylphenyl group, hydroxyphenyl group,
aminophenyl groug;, pyrdykedtoexy phethylpygiostigrodip, Lethgipyeicyl geswipropylpyridyl group,
butylpyridyl group, methoxypyridyl group, ethoxypyridyl group, propyloxypyridyl group, butyloxypyridyl
group, Nmethylan%iﬁbeb‘;rlfgil%% Bﬂ\ﬁﬁﬁpﬁémi%pol%éﬁdy l?J I’,]*"pr 9%in%§é§8&f°§%ﬂ)é,
N-butylaminopyridyl gi@up, N,Ndimethylaminopyridyl group, N,N-diethylaminopyridyl group,
N,N-dipropylaminopyridyl group, N,N-dibutylaminopyridyl group, acetylpyridyl group, propionylpyridyl
group, butyrylpyrid\d®#8Lip, methgxyeerbehyprifijiegrous ethaigtarBbnyBaHY I greiips of
propyloxycarbony[q;(éid%} SHapp b }y& C@éggp}/l@%gd%%(péjp JWOIS%pérJ%\fI eq;gHO‘l) chloropyridyl group,
bromopyridyl group, tri uorometﬁyﬁ)yri | group, hy roxypyrldycl group, aminopyri )Xgroup, naphthyl
group, methylnaplettyhgroudp,ezthiginaphtloyl Jroapd ptopyInaphiay| gsoumrautyinsipdatiayigroap,
methoxynaphthyl group, ethoxynaphthyl group, propyloxynaphthyl group, butyloxynaphthyl group,
Nmethylaminonaghthyt grotpe I\Pétﬁ%ﬁ’m‘i’r‘ioﬁ%kﬂhﬁg IIdXLE) NhRbVtHhMor@bhthyl group,
N-butylaminonaphghykgioype N Ndipetadaminaaapibyborane. ANsgisthyasangaaphihyb group,
N,N-dipropylaminonaphthyl group, N,Ndibutylaminonaphthyl group, acetylnaphthyl group,
propionylnaphthyltdreupy bogtri/imaphiigyl group, methoxycarbonylnaphthyl group, ethoxycarbonylnaphthyl

group, propyloxyc Inaphthyl group, pbutyloxycarbonylnaphthyl group, fluoronaphthyl group,
chloronaphthyl grfég),%‘gimon h %E&Eﬁ,%riﬁgé}@m%ﬁ@lﬁgﬁ%% arcf&&rlﬂﬂﬁgx %‘Ktr%ll group,
aminonaphthyl groumeipheRyl arosto, reiiyHiahenydi groapk gEhydbiphe nihgraup, Prapipéphenyl group,

butylbiphenyl group, methoxybiphenyl group, ethoxybiphenyl group, propyloxybiphenyl group,
butyloxybiphenyl §loupaNiaBtBIMBbipheAyl Goub, Neethyl@mirfdbiph¥hyIg @i, havi ng

Npropylaminobiphenyi P, N- ingb yl up, imethylaminobiphe p,
N,N-diethylamino%?p 'eﬁé%gro%rp,qﬁ, - |p€§pﬁ§§’ﬂno§&%ﬂ&y’ﬁé§/§u , ,N@%ﬁgﬁa@in%p %ﬁyl group,
acetylbipheny! graatm mpapianyhipheinyl greup,. butgpdbiphiesy! gsaumiresthesycagbonylbiphenyl group,
ethoxycarbonylbiphenyl group, propyloxycarbonylbiphenyl group, butyloxycarbonylbiphenyl group,
fluorobiphenyl groRi€ ERIGHBhbHRAABA D, 85tont MipREAYPY Ry pR ¥rifu S QBGhiSAETI Group,
hydroxybiphenyl %Pﬁyf"”ﬂraé'ﬂib‘,Obé‘?h%M;ﬂmﬁPdﬁmo%thﬁ'BrW %r,e(f)%r&blyéHsable can be
preferably exemplified, for example, by phenyl group, methylphenyl group, ethylphenyl group,
methoxyphenyl grosipp ety phedypgraup, fiuatbphegylogioupa trifissrbmiethy phewmy] geoup, naphthyl

group, and blphentyélgtr(-)%%tyl group, an acetyl group, a propionyl group, and a
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[0030]The number of the substituent or substituents of the aromatic group described above can be
preferably exemplified by 0 to 3, and the number is more preferably O or 1. One or two or more of the
substituent or substituents as described above can exist independently on the aromatic ring. [0031]R2
described above represents a hydrogen atom, a linear chain or branched chain alkyl group having a
number of carbon atom or atoms of 1 to 4, or an acyl group having a linear or branched alkyl chain having

a number of carbgp,afarp|orgtgn)s of Lie &- snecifietheyamples caphespigferakly exemplified, for

example, by a hydrogen atom, a methyl group, an ethyl group, an n-propyl group, an isopropyl group, an
n-butyl group, an igodlieylapbMpeaesnttyl growyd aedecetgt groum aptdpiongrgropp, and a butylyl
group. More preferabl tit,[is |Ioossible to preferably exemplify a hydrogen atom, a methyl group, and an
acetyl group. [003%\? estribedAbove represents a hydrogen atom or

[ 0032] R; descri bed above represents a hydrogen at om or
a linear chain or branched chain al kyl group having a
nunber of carbon atomor atons of 1 to 4. Specified
exanpl es can be preferably exenplified, for exanple, by a
hydrogen atom a nethyl group, an ethyl group, an n-propyl
group, an isopropyl group, an n-butyl group, an isobutyl
group, and a tert-butyl group. More preferably, it is
possible to preferably exenplify a hydrogen atom a nethyl
group, and an ethyl group.

[ 0033] Those nore preferably usable as the conpound
represented by the general formula (1) described above can
be preferably exenplified by the conpound defined in <2>
descri bed above, the isoner thereof, and/or the

phar macol ogi cal |y acceptable salt thereof, as well as the
conmpound represented by the general formula (2) described
above, the isonmer thereof, and/or the pharnmacol ogically
accept abl e salt thereof.

[ 0034] Those preferably usable as the conmpound defi ned
i n <2> described above can be preferably exenplified by the
conmpound defined in <3> described above, the isoner

t hereof , and/ or the pharnmacol ogically acceptable salt

t hereof , which can be nore preferably exenplified by the
conmpound defined in <4> described above, the isoner

t hereof , and/ or the pharnmacol ogically acceptable salt
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a linear chain or branched chain alkyl group having a number of carbon atom or atoms of 1 to 4. Specified
examples can be preferably exemplified, for example, by a hydrogen atom, a methyl group, an ethyl
group, an n-propyl group, an isopropyl group, an n-butyl group, an isobutyl group, and a tert-butyl group.
More preferably, it is possible to preferably exemplify a hydrogen atom, a methyl group, and an ethyl
group. [0033]Those more preferably usable as the compound represented by the general formula (1)
described above gaqLpggreferably exemplified by the compound defined in <2> described above, the
isomer thereof, and/or the pharmacologically acceptable salt thereof, as well as the compound
represented by thé @#3faral foriuds €2 0escrilieat ababé ythesisbheerabietdef, anaisruhe pharmacologically

acceptable salt th?reeorf.e[%)OBﬁ Th%s(e tpﬁefer%tr)]lé‘/ usa I(e) as tlhe c@;p ugg degig&d iﬁ <2> described above
can be preferably ex%mp ffie y tHe co%p%unof efined <3>\dedscrived & ove,at 'S0} thereof,

and/or the pharmagolpgicpdy aisceptaliensiititheteefy whieh sangsumeradirefeiablnexemplified by the
compound defined in <4> described above, the isomer thereof, and/or the pharmacologically acceptable
salt thereof. [0039ATUSEDRGréRRERrabludfNERs theetiApouRdFepFeddified by the general formula

(2) described abor}SctD §ﬁ[ﬁa§e§ Egﬁﬁ@ﬁ)lyf@%%ﬁ%% tlggilcprqﬁ&i%%g?ﬁ%ﬁg (1,% <§gnd%%cribed above, the

isomer thereof, a acologica ceptable salt t which can be more preferably
exemplified by theroompoueiedefiied exsipldesceabedyahdve, cbeeamer thdicoédanalok e
pharmacologicalIydaecsccerpi)t%glde ?i%lg\t/%e,reto;ie i somer thereof, and/or the
phar macol ogi cal |y acceptabl e salt thereof.
[ 0036] The conpound represented by the general formula
(2), the conpound defined in <6> described above, the
conmpound defined in <7> described above, the isoners
t hereof and/or the pharmacol ogically acceptable salts
t hereof are novel conpounds.
[ 0037] The conpound represented by the general formula
(2), the isomer thereof, and/or the pharmacol ogically
acceptable salt thereof will now be described. In the
formula, Ry, represents an unsubstituted aromatic group or
an aromatic group having any substituent (provided that
unsubstituted phenyl group is excluded); Rs represents a
hydrogen atom a linear chain or branched chain al kyl group
havi ng a nunber of carbon atomor atons of 1 to 4, or an
acyl group having a linear or branched al kyl chain having a
nunber of carbon atomor atons of 1 to 4, Rs; represents a
hydrogen atomor a linear chain or branched chain al kyl

group having a nunber of carbon atomor atons of 1 to 4,

and at |east one of Rs and Rs is any group other than the
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[0036]The compound represented by the general formula (2), the compound defined in <6> described
above, the compound defined in <7> described above, the isomers thereof and/or the pharmacologically
acceptable salts thereof are novel compounds. [0037]The compound represented by the general formula
(2), the isomer thereof, and/or the pharmacologically acceptable salt thereof will now be described. In the
formula, R4 represents an unsubstituted aromatic group or an aromatic group having any substituent

(provided that unsybsfitied RRes! @RewP 15 exsludedhe Rp represenis-A Nygdreggn atom, a linear chain or

branched chain alkyl group having a number of carbon atom or atoms of 1 to 4, or an acyl group having a
linear or branchedsalikgt chaigriaving annumded <ificaub ed atemhdhatongs ofip.to 4; R6 represents a
hydrogen atom or b r chaip or branched chain alkyl group having a number of carbon atom or atoms
011 104, and at 1ARVGHE of RE PR 1t PN oMEl HaR e PYSCURTL Bk HGR4 t & pheny

group having any gubga#iuent @ @ipusuhsidutaconaphhygomnup-HA0BEIR4 klescribed above represents
the unsubstituted aromatic group or the aromatic group having the substituent, and the substituent on the

aromatic group ca?Ubs prétépably Sahplifed HBp ekhHIE, Y at MRiIrdbeREdtbm, HrPHIRyF8fboup having a

number of carbon gto f , more preferabl Qﬁ%ﬂ a num n or atoms of 1
to 3, an alkoxy grokl?Jép H}agfn%%rgz)ﬁ(y‘%ﬁg?)nl mﬁg afﬁé?ng(er 0 EagfbortrB&até)rel{lIli g(rg g? % o%%rt% 6, more
preferably having amuamkel ofjcadmporhatomgraatomet 1 66 3; anbalky@noimoayroapdmaviog ah alkyl chain
or chains having a number of carbon atom or atoms of 1 to 6, more greferably having a number of carbon

atom or atoms of 12 %, dPA&/IYrBlE 1RRliNg BAVAIRGI ehdHHRRinGh RAhBER ofEQMAEN atom or atoms of
1 to 6, more prefegabjyhaying a pyirgber Qf carLAR, Al A8 a1aNSgf Aiko & AN estrhgroup having an alkyl

chain having a number of carbon atom or atoms of 1 to 6, more preferably having a number of carbon
atom or atoms of hayi3 & kalogeheitont, & hakgenatedatkyl afroup (pfeférdlsly @ hatoyenated alkyl group

having a number of o0 of ALOMS 91k & MY 98 20F 31 BTG OGP,

3, an al kyl ami no group having an al kyl chain or chains
havi ng a nunber of carbon atomor atons of 1 to 6, nore
preferably having a nunber of carbon atomor atonms of 1 to
3, an acyl group having an al kyl chain having a nunber of
carbon atomor atons of 1 to 6, nore preferably having a
nunber of carbon atomor atons of 1 to 3, an ester group
havi ng an al kyl chain having a nunber of carbon atom or
atons of 1 to 6, nore preferably having a nunber of carbon
atomor atons of 1 to 3, a hal ogen atom a hal ogenat ed

al kyl group (preferably a hal ogenated al kyl group having a
nunber of carbon atomor atonms of 1 to 4), a hydroxy group
and an am no group.

[ 0039] Speci fi ed exanples are exenplified in relation to
t he unsubstituted aromatic group or the aromatic group
having the substituent. |t is possible to preferably

exenplify, for exanple, nethylphenyl group, ethyl phenyl
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[0039]Specified examples are exemplified in relation to the unsubstituted aromatic group or the aromatic
group having the substituent. It is possible to preferably exemplify, for example, methylphenyl group,
ethylphenyl group, propylphenyl group, butylphenyl group, methoxyphenyl group, ethoxyphenyl group,
propyloxyphenyl group, butyloxyphenyl group, N-methylaminophenyl group, Nethylaminophenyl group,
N-propylaminophenyl group, Nbutylaminophenyl group, N,N,-dimethylaminophenyl group,

N1N'diEthY'ami”OI@fP%bd,QrBPB?P‘l"BFFEHWPYQ;"WPWW%%HWJﬂ'r@%@Y'ﬁ‘fE{'}RBQ%WéHWUD,
acetylphenyl group, propionylphenyl group, butyrylphenyl group, methoxycarbonylphenyl group,

ethoxycarbonylphghglugroug), pespylbepyarbanglghe i gpylo Xymytsryicagbomydphenyl group, fluorophenyl

group, chlorophenyl group, bromophenyl group, trifluoromethylphenyl group, hydroxyphenyl group,
aminophenyl gro%?%%’/ﬁr)igé)(/ygﬂ)% g m@trh?/ yricEI/'l ré?(&)ug &Wyfb% rﬂ‘flpg\ro@ﬁ,%rgpy yridyl group,

butylpyridyl groupemathaxymaishe gyeupr eiieXxy Ry fevignoaR, RepPEAYYPYidl gronp, butyloxypyridyl
group, Nmethylaminopyridyl group, N-ethyaminopyridyl group, Npropylaminopyridyl group,
N-butylaminopyricB#gyb@m K Ndesethy BinsivBpyNd) géuie NTN-aidtRPBRfAYby SaRLoup,
N,N-dipropylamin idyl gr . N-di lamj idyl gKkeup, pyrid propionylpyridyl
group, butyrylpyriggﬁgj%é ﬁ?eﬁﬁ%xyggjrﬁ%ﬁ%ygg%bu& Eﬁﬁ&ﬁgggﬁp%gﬁéé%lup,

propyloxycarbonytrysidy) ghoup, didivioxyaaibayytieyrydyl group, flacrepyripyegrdup raigropyridyl group,
bromopyridyl group, trifluoromethylpyridyl group, hydroxypyridyl group, aminopyridyl group, naphthyl

group, methylnapRtHPHRSWE, PREIVIHaSHPSP grd Yrs bR IREBAth A §8Bp, butylnaphthyl group,

methoxynaphthyl ggaup, Baxm?ﬂv MEAIAURy ASABYI0XYRBRDIY BEAYR iR yERRiEY! group,
Nmethylaminonaphthyl é{?cl)up, N-e hﬁamir@n?yghthergroup, propylargin%t?lap thy groﬁl:),

N-butylaminonaphthglpyrovyy iy Neimekimiemihogasiiby| grsug, sxye-aidibphanpihensphthyl group,

N,N-di lami hth N,Ndi lami hthyl , Inaphthy!l
propigr?;?r?gp?]mgl%lrag%é gtﬁﬁ%%ﬁ%%ﬂﬁ%ﬁpﬁh%rﬂhquﬁ xéééBﬂgaﬁaﬁE%%;%Btbggﬁ@%#bonylnaphthyl

group, propyloxycgrleiyInaphtylier: iyt sreearbndoaphiiyh eexyp Hirgypngpbiiy! group,
chloronaphthyl group, bromonaphthyl group, trifluoromethylnaphthyl group, hydroxynaphthyl group,

aminonaphthyl gr& NSIBReRYI g &LpH ety THigiEn@rgtébp, BRYINIpRENYAYfols, B+Bpylbiphenyl group,
butylbiphenyl group, yhiphenyl grou ' vl pr, | yl group,
butyloxybiphenyl Lg@oﬂ?%e%lamréo%bh@ﬁym%%q@hﬁaﬁ%%dbigﬁg@)}yﬁaﬁﬁn
Npropylaminobiphgryl grougt Ndxytphaniapbipivenyb grewhaXyeginmethylamioobjphenyl group,

N,N-diethylaminobiphengl group, N,N-dipropylaminobiphenyl group, N,Ndibutylaminobipheny! group,
acetylbiphenyl grdtl} b B?@h?/}’tfibﬁ%ylgér%ﬁ’, bR NN SPELipI F¥RoxPEarbonylbipheny! group,

ethoxycarbonylbiqp@[r]y)l,géqﬁjp, prmyceflqulbi,g_hgnﬂ,gm%dwtymcapwmiﬂhenyl group,
fluorobiphenyl group, chlorobiphenyl group, bromobiphenyl group, trifluoromethylbiphenyl group,

hydroxybiphenyl gqpupyanmannimwlbiiménw Popp. Aoy theem ndsel phefergibdppsableean be
Cthoxypheny! o, TGS ANPGRS GTOL RARHAY! SPcgd A aPbiphen! aroup
[0040]The numbenofths prBBHLERE AEEYPEURIENSS 8Eip, N, N- di but yI ani nopyri dyl

group, acetyl pyridyl group, propionylpyridyl group,

but yryl pyridyl group, nethoxycarbonypyridyl group,

et hoxycar bonyl pyri dyl group, propyl oxycarbonyl pyri dyl

group, butyl oxycarbonyl pyridyl group, fluoropyridyl group,

chl oropyridyl group, bronopyridyl group,

trifluoromethyl pyridyl group, hydroxypyridyl group,

am nopyridyl group, naphthyl group, nethyl naphthyl group,
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the aromatic group described above can be preferably exemplified by 0 to 3, and the number is more
preferably O or 1. One or two or more of the substituent or substituents as described above can exist
independently on the aromatic ring. [0041]R5 described above represents a hydrogen atom, a linear
chain or branched chain alkyl group having a number of carbon atom or atoms of 1 to 4, or an acyl group
having a linear or branched alkyl chain having a number of carbon atom or atoms of 1 to 4. Specified

examples can be g{quﬂq\gwqw%mpl' ieslfor exampiedphanyethyl gt[fﬁgp,tm Sithd gieyp an n-propyl

group, an isopropyl group, an n-butyl group, an isobutyl group, a tert-butyl group, an acetyl group, a
propionyl group, agidoal butyhpk drexapn anditehyitefaraiiip, it & possibrpi pdfegioyexemplify a hydrogen

atom, a methyl group, and an acetyl group. [0042]R6 described Ve represents a hydrogen atom or a
linear chain or bra%rc?n%l %%H%?%}%@Bu rh(galf}:i)ng %uﬁLYrEB)éY B?Bﬁfb%’rf I’?ﬁ’uo'or’atgl'ms of 1 to 4. Specified

examples can be peefriakliexenapliiiasy fogesamplev-it Ayyatioasn atemmy methylgronp, an ethyl
group, an n-propyl group, an isopropyl group, an n-butyl group, an isobutyl group, and a tert-butyl group.

More preferably, iPFs%Wés?BI‘e%r}W@'PéiH&‘b'Iy ék@Hﬁ?IifWatPHkoééﬁ RAGRP AL Methyd'gtBBp, Bhdran ethyl
group. [0043]The gpmaqunddeined hhihs dgisiRsd PR BBhy1 ani nonapht hy|

group, N, N-di propyl am nonapht hyl group, N, N

di but yl am nonapht hyl group, acetyl napht hyl group,
propi onyl napht hyl group, butyryl naphthyl group,

met hoxycar bonyl napht hyl group, ethoxycarbonyl napht hyl
group, propyl oxycarbonyl napht hyl group,

but yl oxycar bonyl napht hyl group, fluoronaphthyl group,

chl oronapht hyl group, brononapht hyl group,
trifluoromethyl napht hyl group, hydroxynapht hyl group,

am nonapht hyl group, biphenyl group, nethyl bi phenyl group,
et hyl bi phenyl group, propyl bi phenyl group, butyl bi phenyl
group, nethoxybi phenyl group, ethoxybi phenyl group

propyl oxybi phenyl group, butyl oxybi phenyl group, N

nmet hyl am nobi phenyl group, N-ethylam nobi phenyl group, N
propyl am nobi phenyl group, N-butylam nobi phenyl group, N, N
di met hyl am nobi phenyl group, N, N-di et hyl am nobi phenyl
group, N, N-di propyl am nobi phenyl group, N, N

di but yl am nobi phenyl group, acetyl bi phenyl group,
propi onyl bi phenyl group, butyryl bi phenyl group,

met hoxycar bonyl bi phenyl group, ethoxycarbonyl bi phenyl
group, propyl oxycarbonyl bi phenyl group,

but yl oxycar bonyl bi phenyl group, fl uorobi phenyl group,
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isomer thereof, and/or the pharmacologically acceptable salt thereof will be described. In the formula, R1
represents the unsubstituted aromatic group or the aromatic group having the substituent which is an
alkyl group having a number of carbon atom or atoms of 1 to 6, more preferably having a number of
carbon atom or atoms of 1 to 3, an alkoxy group having an alkyl chain having a number of carbon atom or
atoms of 1 to 6, more preferably having a number of carbon atom or atoms of 1 to 3, an alkylamino group
having an alkyl chaifi gr gBashYing @ aEMbsr GHasrBaR AP Myehatems of 1 to 6, more preferably
having a number of carbon atom or atoms of 1 to 3, an acyl group having an alkyl chain having a number
of carbon atom ortatbfisiof D@ 6 yhdviephesiatakdy baping s tuexlydi oheanpongstowp or atsims of 1 to 3, an

ester group having an alkyl chain having a number of carbon atom or atoms of 1 to 6 re preferably
maving & number ARG P or CIOE of T 30a  AiGBer AR, B E1BLBLec A0 Sroup
(preferably a haloganatesl alkyt @i haerers numkear, ofiearberaipmeor alorme iyl tordky hydroxy

group, or an amino group. Specified examples are exemplified in relation to the unsubstituted aromatic
group or the arom@fieYouBtHiimy &y suBsaWRNt RIDPSYHBRME pesferbly Bampefdy lexample,

phenyl group, methy, nyl gr Iphenyl group, lar vyl group,
methoxyphenyl gr%hp, thﬁg%%%% T%%ﬁpﬁ%rép fox@bﬂ@rﬁ)}%bgkr%?ﬁ%{, I@(ﬁ&%ﬁ@gﬁle yleig%%Up,

Nmethylaminophemp growyp, NreibplanaindphiepiiegrsdupgNpnepylaminophenyl group, N-butylaminophenyl
group, N,N,- dimet%aminophenyl grouB, N,N-diethylaminophenyl group, N,N-dipropylaminophenyl

group, N,N-dibutyldMiH8bhenyll §rodl! tyl%ehpﬁglﬁtﬁftdrﬁ)ﬂﬁ)%/lﬁerﬁh'E@%lhﬁ,“ﬁunﬁf?ylﬁﬁenyl group,

methoxycarbonylphenyl gsoup @thgxyGRMRANVIRRSBA HBHR ePRYIBY GarRpRY RhepY! group,
butyloxycarbonylphenyl group, fluorophenyl group, chlorophenyl group, bromophenyl group,

trh;:uloror_r(;e:hylpheewegmlupf,i_r(;;dlirbxy;ﬂwirwlClgrogdp,ollatrh@opiumfmﬁrgrbap_r;pgllﬂdydrgarbaﬁahhethg(ljpyl/ridyl group,
ethylpyridyl group, propylpyti ro utylpyri oup, methoxypyridyl group, ethoxypyridyl group,
propyloxypyridyl g?Eu& bué"cszy yri%cjj .g%ﬁm%eﬁylgﬁqngﬁg%ﬁ)ﬁﬁsab, er-fathyaminopyridyl group,
Npropylaminopyridyigroupu Shbytyaamireyidye gravovl, Ndimety minegypeiberun, on
N,N-diethylaminopyridyl group, N,N-dipropylaminopyridyl group, N,N-dibutylaminopyridyl group,
acr(]atylpyrlcti)yl grlouphﬁrcﬁﬁ@ﬁ%byﬁd{/ll'@%up, butyrylpyrlldyl group, methoxycarbonypyn?yl grou?l, o
ethoxycarbonylpyri roup, PEop ylpyri ylo r ri oup, fluoropyridy
Jyﬁ%'&& , R X&%gF?[}%Od“é BgénﬁePEsBHE.é ?@B?%BX dyh 4

group, chloropyridyl group, bromopyridyl group, trifluor thylpyridyl group, hydroxypyridyl group,

aminopyridyl groupi naphthyhairaupy metkyloaphthyth giroup) élyInapiibylngroiupg paopyinaphthyl group,
butylnaphthyl group, methoxynaphthyl group, ethoxynaphthyl group, propyloxynaphthyl group,

butyloxynaphthyl §louiA NIRBHURHQH RSN ASATI §loub, 1-ethy18miABnASMihyPh RN, havT ng

Npropylaminonaphthyl gegup JN-BityIaepeenaPkiny darr. NN pigethvimianaphtad, gonp.
N,N-diethylaminonaphthyl group, N,N-dipropylaminonaphthyl group, N,Ndibutylaminonaphthyl group,

acetylnaphthyl gratmmropicrytmaplethyllgtoupd butyiystaghtadl goum inesthoxgclrbonylnaphthyl group,
ethoxycarbonylnaphthyl group, propyloxycarbonylnaphthyl group, butyloxycarbonylnaphthyl group,
fluoronaphthyl gr p??ﬁ%%ﬁ%pﬁﬁ%rbfbf’gro%(?r[laﬁ}ﬁ(t%g%%u&ytri%u otrﬁgfhyﬂ\{ﬁg hygﬂroup,
hydroxynaphthyl gsorp) agrisapapathyhgpmapyliphesyipdroan, nRespyhigheryldrpupagthylbiphenyl group,
propylbiphenyl group, butylbiphenyl group, methoxybiphenyl group, ethoxybiphenyl group,
propyloxybiphenyPgiotp, BueubxyBibhengPgtolp, NRebhylantissbiphehyl g N-e®flylaminobiphenyl

group, Npropylamjnohipheny! group, N- laminohyj yl group [ hy(é/ inobip | group,
N,N-diethylaminoé%oﬁqeﬁgl g?(o%wpg NRI’\EE){;L}@Mm%E% ény%géjogpwmtu ﬁghrrrﬁhobigﬁgﬁyl group,
acetylbiphenyl grqupsfpsopiainy|biphenyl grosipi, bugyrytbiphedydrgibup, mathpkydarbanylbiphenyl group,
ethoxycarbonylbiphenyl group, propyloxycarbonylbiphenyl group, butyloxycarbonylbiphenyl group,
fluorobiphenyl grotd CARTBLHIAY! §rdE, BronB B RendNGr o, ARIbnE Ry Rdiphenyl group,
hydroxybipheny! grggRpand argnQRIBRENYI 4P (ENPRG 1AW {ROSE RIRTEEIN Useble 6N be
preferably exemplified, for example, by phenyl group, methylphenyl group, ethylphenyl group,
methoxyphenyl graupi eteoxyphaing! group,Fhwreghehyli groalpk yiflgsronethghohemyagroup, naphthyl
group, and biphenyl group. [0044]The number of the substituent or substituents_of the aromatic group
described above dﬁfﬁégrprgﬁr% }’é%r%bﬂﬁé& rbya(S '8, 8ﬁdih%%u4ﬁbel£%eﬁ1'o?é %Qeferably Oor 1. One
or two or more of the substituent or substituents as described above can exist independently on the
aromatic ring. [0045]R2 described above represents a hydrogen atom, a
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methyl group, an ethyl group, an n-propyl group, an isopropyl group, an n-butyl group, an isobutyl group,
a tert-butyl group, an acetyl group, a propionyl group, or a butylyl group. Specified examples can be
preferably exemplified by a hydrogen atom, a methyl group, and an acetyl group. [0046]R3 described
above represents a hydrogen atom, a methyl group, an ethyl group, an n-propyl group, an isopropyl
group, an n-butyl group, an isobutyl group, or a tert-butyl group. Specified examples can be preferably

exemplified by a hygspPR Etea AR KA GIPHR 9N AEIN DRk (P42 Famagyng defined in <2>

described above, the isomer thereof, and/or the pharmacologically acceptable salt thereof as well as the

compound defined i kegedestrivad abowd,thk isowiep thereddt ayd/agnibe phaamatolsgipslly acceptable

salt thereof has/have the excellent functi?n to rgrevent or ameiioqate (imﬁrove thg ﬁgmentation. Further,
. A

the compounds ar® SxEuIeMt in %@%8%ilit9ri e h%rc%r?lﬁ or IiBBBH ¢ fiedlu éflit is easy to

produce or formulgtethe phagmaceeiical pieparajiasupuch pertbe gpéeadprepaiationsfor skin or the like.
Further, the compounds are excellent in the stability in the pharmaceutical preparation and the skin

retention, and the RePeh&IFdS exRIbA theadtcel@xeBReLt o Breleti @9 &imalidrate finolk) the

pigmentation. [00 §]8'r‘1§ CQnRo Hd&er{'qe\f\jﬂi <6> described above, the isomer thereof, and/or the
pharmacologicall acCe p’taoéﬁa sa%t there%f Iﬁngg described. In the formula, R4 represents the

unsubstituted arofn@@ig3jroup oritbe aropmiicdgbefi hadngrine e bstitieenthelichbis e alikiilegroup having
a number of carbon atom or atoms of 1 to 6, more preferably having a humber of carbon atom or atoms of

1 to 3, an alkoxy droBPHaViftg B8Ciky PEKIR hdVisg BNAIMBEP bP 8LAA ¥th TiRiBRLof 1 to 6, more

preferably having apumpge of 6arken AR yealpmehl to 3y anvalkylgminegrogp having an alkyl chain
or chains having a number of carbon atom or atoms of 1 to 6, more preferably having a number of carbon

atom or atoms of 1&p/E$enacyltgreuprisusg anudlRyl ehainidaving aowmber bheagsamatom or atoms of
1 to 6, more preferably having a number of carbon atom ar atoms of 1 to 3, an ester group having an alkyl
chain having a nuﬁ{boe}ipo?%%&gﬁ ;Etrgﬁ} gt %‘?'ﬁto\’%‘,' Moré %ré’f&rgg@yﬂa\ﬁﬁg lépnlh%g')e?%f carbon
atom or atoms of } t@ @ifehalogenatesh ahalaganaied akyoraup dpesferaily aphalpgeaptsd alkyl group
having a number of carbon atom or atoms of 1 to 4), a hydroxy group, or an amino group (provided that

unsubstituted pheR§VhriiRisextIded). [0 TSPl BkafHpes afé ekehtblifieddn relation to

al koxy group having an al kyl chain having a nunber of
carbon atomor atons of 1 to 6, nore preferably having a
nunber of carbon atomor atonms of 1 to 3, an al kyl am no
group having an al kyl chain or chains having a nunber of
carbon atomor atons of 1 to 6, nore preferably having a
nunber of carbon atomor atonms of 1 to 3, an acyl group
havi ng an al kyl chain having a nunber of carbon atom or
atons of 1 to 6, nore preferably having a nunber of carbon
atomor atons of 1 to 3, an ester group having an al kyl
chai n having a nunber of carbon atomor atons of 1 to 6,
nore preferably having a nunber of carbon atom or atons of
1 to 3, a halogen atom a hal ogenat ed al kyl group
(preferably a hal ogenated al kyl group having a nunber of

carbon atomor atonms of 1 to 4), a hydroxy group, or an
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the unsubstituted aromatic group or the aromatic group having the substituent. It is possible to preferably
exemplify, for example, methylphenyl group, ethylphenyl group, propylphenyl group, butylphenyl group,
methoxyphenyl group, ethoxyphenyl group, propyloxyphenyl group, butyloxyphenyl group,
N-methylaminophenyl group, Nethylaminophenyl group, N-propylaminophenyl group, Nbutylaminophenyl
group, N,N,-dimethylaminophenyl group, N,N-diethylaminophenyl group, N,N-dipropylaminophenyl! group,
N,N-dibutylaminophemd aspeRpacetrhanyl giouRaRaRANYPReRYGHAUR; batyrylphenyl group,
methoxycarbonylphenyl group, ethoxycarbonylphenyl group, propyloxycarbonylphenyl group,
butyloxycarbonylpheingt gesup, dludrepheayibgiouipycatbraphanyi gradpe bpomophiedyl group,
trifluoromethylphenyl group, hydroxyphenyl group, aminophenyl group, pyridyl group, methylpyridyl group,
ethylpyridyl groupf’igpc%i(;lbyc/iri rl%lf&%?%bpyq(éﬁrﬁaew Sg%ﬁg' ﬁ]%%é)’(ypyﬁltdy}ll%rél?%,sét I’C)(;}(y )9ridyl group,
propyloxypyridyl gseep cpalylgxydyeislyl gFgup, Nmedndapiaopyiddarogpobipethyaminopyridyl group,
Npropylaminopyridyl group, N-butylaminopyridyl group, N,Ndimethylaminopyridyl group,
N,N-diethylaminopidi I8Py N, 19 AR pyRARIAGHIBTRN 986 @ PN, N RIFIMOpYBIBIOHGroup,

acetylpyridyl grou i rig | group, Wi | gr et r ri up,
ethoxycarbonylpyﬁggl%%%%%l r;/o %gﬁéar%%ﬁﬁ%yrcjﬁ/%ygu%?%ut lo@ﬁﬁ%@)ﬁpyﬁdyl ,lrgg%: fluoropyridyl
group, chloropyridyt gpyumxyrehesmyricyl gupup buifluboxyetiedpyridylarpupNhydroxypyridyl group,
aminopyridyl group, naphthyl group, methylnaphthyl group, et_hylnaphthgll group, propylnaphthyl group,

butylnaphthyl grodfe %L AARREW ! gr8lBUBh N REBRHRT 8RR ERY pyib RHRapHYRYI group,
butyloxynaphthyl %IWH@%W”‘B@WW' IRQURL N eEY ABIRRAIPNIEWLEPUR, N, -

Npropylaminonaphthyl group, N-butylaminonaphthyl group, N,Ndimethylaminonaphthyl group,
N,N-diethylaminonépiethiyl esd g aphedigropyleuminoNaphthyé ighgup MiNidgibemylbngnongphthyl group,
acetylnaphthyl grqup,, propionylnaphthyl group, butyrylnaphthyl group, methoxycarbgnylnaphthyl group,
ethoxycarbonylnacblfn%ﬁ'g&l? ,WﬁBy'i‘o&&ﬁ%?B%nﬁhﬁ Rth I’grsgﬁlg,%ﬁ&‘o%caﬁgﬁﬁﬁaphthyl group,
ﬂugronaphtft:y:]glrogwpo@b!oreaapptfm]@rlﬁwpgb@mﬁn@pr@tmbawtmmﬁﬁlﬂbuor@malmylnaphtf;]yllg_m#p, |
ydroxynaphthyl group, aminonaphthyl group, biphenyl group, methylbiphenyl group, ethylbiphenyl group,
propylbiphenyl gr& Yoty ety ¢reup; n@hg%[éﬁéhﬂ@ﬂo@fp?%owpﬂﬁenyl group,
propyloxybiphenyl gr i ar m lgohi WHI& -e inobiphenyl
group, Npropylam?r?o%p é)r%gﬁgrﬁ%? Bﬁﬁﬁﬁlylﬁlﬁ]ﬁlpﬁé%?g%&l%%%rﬁl%#l% yaﬂiné@%ﬂghyl group,
N,N-diethylaminoliphghgkgioa dhN-gdipsapylagrioapiphenyb gopunany INdjbuatyaminobiphenyl group,
acetylbiphenyl group, propionylbiphenyl group, butyrylbiphenyl group, methoxycarbonylbiphenyl group,

ethoxycarbonylbigH¥ R GPAGYBropy B caPd SRRBIRERAYI SFAYR: butyloxycarbonylbiphenyl group,
fluorobiphenyl group; £h|asPBJ |! gH%L,lRMbrgﬂ&%phﬁwlrg,r%gﬁfslﬁor&pbq}eylbiphenyl group,
Y

hydroxybiphenyl group, and aminobiphenyl group. Among them, those preferably usable can be
preferably exemplifiad)dphersimpie oowp meathyipthenybgroup, etayipniepyt gep, gnethoxyphenyl group,

thoxypheny/ , flyoropheny! trif| thylpheny! , naphthyl group, and biphenyl .
100501 numbeP PP S Ee B RUbEHRTRE 6! D br GRS 1B HoBE AN zpove tan be -+

preferably exemplifiasliby Ohigt BoxyGh¥ie MAMRRIJE NOokR RESIGHRAIY &0r §r Gg, or two or more of the

substituent or substituents as described above can exist independently on the aromatic ring. [0051]R5
described above ey YPMYHDYerDa@iR, a PhéthlyPYYE, iy etHil g¥dup Nan n-propyl group, an

arouy or & bty o0 SReg LR RO e b O o B PR e atom, ety
group, and an acetylogrpiuan 0ERIRGIgesgilrmp abtve uepresants pynydrpgegratop), aN, N-

di met hyl am nopyri dyl group, N, N-diethylam nopyridyl group,

N, N- di propyl am nopyri dyl group, N, N-di butyl am nopyri dyl

group, acetyl pyridyl group, propionylpyridyl group,

but yryl pyridyl group, nethoxycarbonypyridyl group,
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methyl group, an ethyl group, an n-propyl group, an isopropyl group, an n-butyl group, an isobutyl group,
or a tert-butyl group. Specified examples can be preferably exemplified by a hydrogen atom, a methyl
group, and an ethyl group. [0053]However, at least one of R5 and R6 is any group other than the
hydrogen atom when R4 is the phenyl group having the substituent or the unsubstituted naphthyl group.
[0054]The compound defined in <3> described above, the isomer thereof, and/or the pharmacologically
acceptable salt th@ge&; il e, daseriRed- d9|th s ul%,%lﬁwg)@?gg;%gﬁwr}gpsg ted phenyl, naphthyl,
or biphenyl group or a p enyI naphthyl, or blp en yl group having the substituent which is an alkyl group
having a number @f caibonbatoyh ox atamnbafyl 1y 6] mdregirefenabfy haviagyda hdwibegrafwarbon atom or
atoms of 1 to 3, an ¢ Ikox rou havm an alk I chain h ing a number of carbon atom or atoms of 1 to 6,
more preferably hg\vmg a n% o@éar%%h PT{TBP%’\ ofg_L '8 an alkylamino group having an alkyl

chain or chains having pm,w@h@r 9 CpYR e Aoy ra oM, at &9 Sy mera peaferakly having a number of
carbon atom or atoms of 1 to 3, an acyl group havmgf an alkyl chain having a number of carbon atom or

atoms of 1 to 6, n@i‘b'ﬂf?@ﬁ@raﬂw h&Viag R nOAMEr Bflca8h Ol RitoEdhiomS B Mtb FraBster group

pamber of carhon B S ora 08 a ReTben Bt A heTbgeato 2y e threforaby a

halogenated alkylgroup, havindgaxyurapet bt/badlmuatomtdfcatwraom hyo 49y alnydroxy group, or an
amino group. [0055]Spe0|f|ed examples are exemplified in relation to the unsubstituted phenyl, naphthyl,
or bipheny! group ¥ 8RE IsREHIR Y pﬁﬁ hy9'o? Woh &1 Y rBay TRt G Yihe 80LBLYRuetk. It is possible to

preferably exemplify; fay examBicaphery| IR, F;nemyéqlpgmé{rgr%gagmwﬂher@fl sipupppropylphenyl
group, butylphenyl grotp, methoxyphenyl group, ethoxyphényl group, propyloxypheny! group,

butyloxyphenyl grDUpPMLm@thilﬂaﬁﬂﬂmiﬂhén)@rglupp Nelloylghanoplsayhdrovb, 8-prapyldinhhophenyl
group, Nbutylami phe group N,N,-dimeth Iamlnop yl.gr N,N-dieth m|n phenyl group,
N,N- dlpropylamlngo [}b”RPﬁpé]%DYja ||%1r9ne y ’%rSﬁS%.@ét@iBH&?Pﬁé% IOproplonylphenyl
group, butyrylphe@ylcqrpumetbmsymenhﬂm@@rm efhexycampanylphenyl group,
propyloxycarbonylphenyl group, butyloxycarbonylphenyl group, fluorophenyl group, chlorophenyl group,

bromopheny! grou§, @Hﬂl)(d)@iﬁh@l%%ﬂ’fﬁﬁw lgréi P URydras§ e ANRRYOYY, a@hifBBheny! group, naphthyl

group, methylnap %¥ &raup X ylnaphthyl group,
methoxynaphthyl gro 9,62{ oxy pr&% Iir11§%}érrtf]1l§/|ll]9grol#?,(}t?f)}lg}tyloxynaphthyl group,

Nmethylaminonaphéhyoynpeisr bbammmmmapmhybg)rom INprRE§ dsoimpinagbitinyygroup,
N-butylaminonaphthyl group, N, Ndlmethylamlnonapht%ﬂroup, N,N-diethylaminonaphthyl group,

N,N-dipropylamin@h&biRthyPHRAYS, RXERH RS IfIRHY %13y, acetylnaphthyl group,

proplonylnaphthyltgjpypopyggylg&W[[M&;pHPl n’tﬁlggﬁycqrpggymlﬂyj)grogpogHwoxycarbonylnaphthyl
group, propyloxycarbonylnaphthyl group, butyloxycarbonylnaphthyl group, fluoronaphthyl group,

chloronaphthyl gr@lh]b dnr@tmmm‘mhyggmlm tbﬂmr@me)ﬂhvmelpmmlugroup, hydroxynaphthyl group,
aminonaphthyl g i n h tiphen eth hen roup ropylbiphenyl group,
butylbiphenyl gro rﬁ ?/ﬁ?g gy thoxy fg ’#ﬁ)/? %) g\;Yc? y%lp eonyl group,
butyloxybiphenyl %@Mﬁ’oﬁﬁ’ﬂﬂf%%%ﬁhewkﬁﬂ@h@l NyetipamirabiphenBh@ieup, gr oup,
Npropylaminobiphenyl group, N-butylaminobiphenyl group, N,N-

et hyl bi phenyl group, propyl bi phenyl group, butyl bi phenyl

group, nethoxybi phenyl group, ethoxybi phenyl group,

propyl oxybi phenyl group, butyl oxybi phenyl group, N

nmet hyl am nobi phenyl group, N-ethylam nobi phenyl group, N

propyl am nobi phenyl group, N-butylam nobi phenyl group, N, N

di met hyl am nobi phenyl group, N, N-di et hyl am nobi phenyl

group, N, N-di propyl am nobi phenyl group, N, N
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dimethylaminobiphenyl group, N,N-diethylaminobiphenyl group, N,N-dipropylaminobiphenyl group,
N,Ndibutylaminobiphenyl group, acetylbiphenyl group, propionylbiphenyl group, butyrylbiphenyl group,
methoxycarbonylbiphenyl group, ethoxycarbonylbiphenyl group, propyloxycarbonylbiphenyl group,
butyloxycarbonylbiphenyl group, fluorobiphenyl group, chlorobiphenyl group, bromobiphenyl group,
trifluoromethylbiphenyl group, hydroxybiphenyl group, and aminobiphenyl group. Among them, those

preferably usable gap &, PERIEFRIYY Sxemplifiads for eég@m,m)f)ﬂgﬁpyl @osRp methylphenyl group,
ethylphenyl group, methoxyphenyl group, ethoxyphenyl group, fluorophenyl group, trifluoromethylphenyl

group, naphthyl giwugRiaeiybiphehghytolgr. §0056 ey nyhibep g nbié sgibstituent or substituents on the
phenyl, naphthyl, or pjphenyl group described above can be preferably exemplified hy 0 to 3, and the
number is more pPe'%Eﬁ%i\)/ %a(?r{)f.n%ln%' c?he\fxpc}' |or Horeror tﬁgrg%)ﬁé‘fi% rﬂnélr? sbu'bos fiénts as described
above can exist inglepgndeptiymn the/rbenYnPRENENENGT bigheny! group. [0057]R2 described above

represents a hydrogen atom, a methyl group, or an acetyl group. [0058]R3 described above represents a

hydrogen atom, aPHEMYPYYE@S, Qe BHRN|YBLIp I[0DHD] Thé ¥HneBH (MME BekinBH M 3> described above,

the isomer thereof, angy/ 3, isRAIMIER gAY ARSEPERRIGy 1 gr oup,
trifluoronethyl bi phenyl group, hydroxybi phenyl group, and
am nobi phenyl group. Anmong them those preferably usable
can be preferably exenplified, for exanple, by phenyl
group, nethyl phenyl group, ethylphenyl group, nethoxyphenyl
group, ethoxyphenyl group, fluorophenyl group
trifluoromethyl phenyl group, naphthyl group, and bi phenyl
group.
[ 0044] The nunber of the substituent or substituents of
the aromati c group described above can be preferably
exenplified by 0 to 3, and the nunber is nore preferably 0O
or 1. One or two or nore of the substituent or
substituents as described above can exi st independently on
the aromatic ring.
[ 0045] R, descri bed above represents a hydrogen atom a
nmet hyl group, an ethyl group, an n-propyl group, an
i sopropyl group, an n-butyl group, an isobutyl group, a
tert-butyl group, an acetyl group, a propionyl group, or a
butylyl group. Specified exanples can be preferably
exenplified by a hydrogen atom a nethyl group, and an
acetyl group.

[ 0046] R; descri bed above represents a hydrogen atom a
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salt thereof as well as the compound defined in <7> described above, the isomer thereof, and/or the
pharmacologically acceptable salt thereof has/have the excellent function to prevent or ameliorate
(improve) the pigmentation. Further, the compounds are excellent in the solubility in the hydrophilic or
lipophilic medium, and it is easy to produce or formulate the pharmaceutical preparation such as the
external preparation for skin or the like. Further, the compounds are excellent in the stability in the
pharmaceutical pr@g@p@,ﬁio he gki nti dt ] S it theexcellent effect to
prevent or ameliorate (mpﬂ%%%?%ﬁe ﬁ%%ﬁ\%tioarﬁg E’SO]QTﬁth cﬁ%ﬁ%@ndsggmd ﬁib described above,
the isomer thereof, svRi/optHe ghatmacalogicalytadceptaie, ssnthesedbtwill bgdeseribed. i the formula,
R4 represents an unsubstituted phenyl, ngphthyl oraiphen | group or g phenyl, naphthyl, or biphenyl
group having the %l%sﬁi'té tﬁ%’ ‘\fvh%hof“st an 2%?%)4&6 a%f(nag In%sml%grnoapgal%ro)énf 5&%@ atoms of 1 to 6,
more preferably hayiagpd inunekemyf carkparaigehoraims Hf dethgl agedugxy aitwpaaving an alkyl
chain having a number of carbon atom or atoms of 1 to 6, more preferably having a number of carbon
atom or atoms of &Y, &8 &Ptamino group having an alkyl chain or chains having a number of carbon
atom or atoms of 1,46 fymore RigleralinAAYING:aNUIBRSY Af c3bon.lom GERIABSA L fd: an acyl
group having an alkyl chain having a number of carbon atom or atoms of 1 to 6, more preterably having a
number of carboniatomeor atemsaeff 1 tandl/ an ester groapntaonhggincalklylchaiodmaby @ number of
carbon atom or atoms of 1 to 6, more preferably having a number of carbon atom or atoms of 1 to 3, a

halogen atom, a HEfoderndtebeaky@srolfp (oréfraBs & AARRYEMAEE HIRAGrblp TeRing a number of

carbon atom or atgms.¢f Hda A WWAreRe IR amhamiae grgya,(grovided that unsubstituted phenyl
group is excluded). [0061]Specified examples are exemplified in relation to the unsubstituted phenyl,
naphthyl, or bipheplybgragobotie phesylaeapbtiad] er bpHenyhgragd hhasighineesulbatituent. It is possible
to preferably exemplify, for example, methylphenyl group, ethylphenyl group, propylphenyl group,
butylphenyl group?%ﬁgh[)ia( %h ﬁgﬂcgr'oaB, g@o‘%&%ﬁ%’ﬁ |8FOL?FE?%I‘IOB§/%§$D e Ir§r‘)/(/)§p,ﬂﬁ?yloxyphenyl
group, N-methylamingriirat igseup, Nethi@minopeesyhgeuiy N-RrepErerinpeReny grione.
N-butylaminophenyl! group, N,N,- dimethylaminophenyl groug_, N,N-diethylaminophenyl! group,
N,N-dipropylamin&ghéiildrbYipi N, NEdibDyAa it pheny?grolip O8EetyisheBAlg¥dup anépidnylphenyl
Group, buyyPheny Iaup. METPRIERICRN NG plowPy FEHYGRIBRMRTGY| arour,
propyloxycarbonylphenyl group, butyloxycarbonylphenyl group, fluorophenyl group, chlorophenyl group,
bromopheny! groyw, éptiuatonoethylpitersd oroep ey dnonsphenglpgnoalp, amifophekyingraup, naphthyl
group, methylnaphthyl group, ethylnaphthyl group, propylnaphthyl group, butylnaphthyl group,
methoxynaphthy! iU ,'éiﬁoxyﬁé‘éﬁﬂﬂ?fgrdg‘tﬁ SrOPYRIOARPAL 66D, BRI nEFRithyl group,
Nmethylaminonaplythy griopp, Neefhdamingnarhthyi arur, Npyepylarsinosaphind greuR.
N-butylaminonaphthyl group, N,Ndimethylaminonaphthyl group, N,N-diethylaminonaphthyl group,
N,N-_dipr?pylirr;:nloleaphmhgbgrotﬁndﬂﬁﬂ\:]tﬁbugﬂmm?mhylbgmu:]dﬂaﬁeﬁdlnbeMyl ghfdlm;,t ooty
propionylnaphthyl group, butyrylnaphthyl group, methoxycarponylnapht roup, ethoxycarbonylnaphthy
Group, propyloxycaFbBINEORSA GRS, By Ea B ARt BHALTE TR Sphtiny group.
chloronaphthyl greup4gpmonapfthy beisiin driteeioneethyinagihylegionips &y dspraraphtihy group,
aminonaphthyl group, biphenyl group, methylbiphenyl group, ethylbiphenyl group, propylbiphenyl group,
butylbipheny! grodps $HBthdxyBiiiny| 6l ethdkyBIpHerBE Bt Q% Gavohy I AEBRM e Yroup,
butyloxybiphenyl group, amingbiphenyl_grou -ethylamipohi |_grayp,
Npropylaminobipr%e%;ﬁpgwgpﬁ%btﬁﬁmi%%b%%%n@l g?cé)l\tlhp, mkg%r%eigﬂﬁrﬁ%%b%nyl group,
N,N-diethylaminobippheaykgtatip, e Nidiguopyliaminebiphenyhgreugrdidibutytldminokiphenyl group,
acetylbiphenyl group, progg?_ylbiphenyl groug),, butyrylbiphenyl group, methoxycarbonﬁlbiphenyl group,
ethoxy(_:arbonylbi;ﬂ{e‘?ﬂ/ﬂ’g pf),”&otp?f’o@‘é%? b6 : et gfoip @Lﬂy@warkﬂfrﬂ}!‘lﬁp 8WyNgroup,
fluorobipheny! groyp, Ghiupbiphenyl geoHRyRmpLiRheRy! gioup. triflupromstbyiikenysroup,

hydroxybiphenyl group, and aminobiphenyl group. Among them, those preferably usable can be
preferably exemplifiad, fgr exampier by methyipbengt group, ethgiphiedll grdup,3Inetioxyphenyl group,

ethoxyphenyl gro%,gguxo;ogpgﬂ I %ré)\%ph érlleiunorgm(-i}tpylcﬂfﬂéalnxl ﬁg%llj%gnz%fhr;(nx%%rrougf and biphenyl group.

33



[0062]The number of the substituent or substituents on the phenyl, naphthyl, or biphenyl group described
above can be preferably exemplified by 0 to 3, and the number is more preferably O or 1. One or two or
more of the substituent or substituents as described above can exist independently on the phenyl,
naphthyl, or biphenyl group. [0063]R5 described above represents a hydrogen atom, a methyl group, or
an acetyl group. [0064]R6 described above represents a hydrogen atom, a methyl group, or an ethyl

group. [0065]HoweyehdH laReh?e ChFonandRa is 8N arawk Otheianihenydiedeg alom when R4 is
the phenyl group having the substituent or the unsubstituted naphthyl group. [0066]Specified examples
are exemplified inmetdion @f carbon atomor atons of 1 to 3, an al kyl anmi no
group having an al kyl chain or chains having a nunber of
carbon atomor atons of 1 to 6, nore preferably having a
nunber of carbon atomor atonms of 1 to 3, an acyl group
havi ng an al kyl chain having a nunber of carbon atom or
atons of 1 to 6, nore preferably having a nunber of carbon
atomor atons of 1 to 3, an ester group having an al kyl
chai n having a nunber of carbon atomor atons of 1 to 6,
nore preferably having a nunber of carbon atom or atons of
1 to 3, a halogen atom a hal ogenat ed al kyl group
(preferably a hal ogenated al kyl group having a nunber of
carbon atomor atonms of 1 to 4), a hydroxy group, or an
am no group (provided that unsubstituted phenyl group is
excl uded) .
[ 0049] Speci fi ed exanples are exenplified in relation to
t he unsubstituted aromatic group or the aromatic group
having the substituent. It is possible to preferably
exenplify, for exanple, nethylphenyl group, ethyl phenyl
group, propyl phenyl group, butyl phenyl group, nethoxyphenyl
group, ethoxyphenyl group, propyl oxyphenyl group,
but yl oxyphenyl group, N-methylam nophenyl group, N
et hyl am nophenyl group, N propylam nophenyl group, N
but yl am nophenyl group, N, N, -di net hyl am nophenyl group,
N, N- di et hyl am nophenyl group, N, N-di propyl am nophenyl
group, N, N-di butyl am nophenyl group, acetyl phenyl group,
propi onyl phenyl group, butyryl phenyl group,
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the compound represented by the general formula (1) or the compound represented by the general
formula (2) described above. It is possible to preferably exemplify 3-hydroxy-2- (benzoylamino)propionic
acid (Compound 2), 3-hydroxy-2- (methylbenzoylamino)propionic acid (Compounds 1, 3, 15), 3-
acetoxy-2-(methylbenzoylamino)propionic acid (Compound 11), 3-acetoxy-2-(ethylbenzoyl)propionic acid,
3-acetoxy-2- (methylbenzoyl)propionic acid, 3-acetoxy-2- (methylnaphthyl)propionic acid, 3-acetoxy-2-

(methoxynaphthyl}@rlqug(r%!gé}ogj, Ameihybegzeyh)-3=PrRigRYPXYRIARIPRIGAC ,
2-(ethylbenzoylamino)-3- ydroxyrélropionic ac% (chg))mp%und ), 3_hydr§§)%/_2_ﬁy4 @r oup

(propylbenzoylamiri@)pydsispiceadidn g (pheyilsengodemind)t3-hod swapropivnithacid, 3-hydroxy-2-
(methoxybenzoylamino)prqpionic acid (Compound 5), 2- (ethoxybenzoylaming)-3-hydroxypropionic acid,
3-hydroxy-2- (prop%yl&léy e?ﬁzéjy%%ﬁ%g)&épi rn?cuap\cid%lﬁ?bﬁ@%c%% qer%%?&é%ir%%“ﬁ{}ﬁ?o propionic acid,
3-hydroxy2-(N-mejhylbgnzeyiemine) piepieryic @eihyd-(Yetuphenzeiamypdleahy djesyipyopionic acid,

3-hydroxy-2-(Npropylbenzoylamino)propionic acid, 2-(N,Ndimethylbenzoylamino)-3-hydroxypropionic
acid, 2-(N,Ndiethyf5emNamytho)ds HyRiroRysropidnie'zeip. nmethyl pyridyl group,

2-(N,Ndipropylbe laminQ)-3-hy ropjoni i, . cety zqylaming)-3-hydroxypropionic acid,
3-hydroxy-2- (val%%@r@oﬁaﬁ?no%%%nic@@g,ﬁgﬁlﬁg fy%F %E%piooa;l\@%yﬁ?cﬁla Iino)propionic acid,
3-hydroxy-2- (methoryparbosyHmenzopamino)grapipniceatidx2pyri dyl  gr oup,
(ethoxycarbonylbenzoylamino)-3-hydroxypropionic acid, 3-

hydroxy-2-(propylBkPE¥bBRYEHZ Y arfirdyBrodiohi! Y PYI {Nord¥e?YByldhino)-3-hydroxypropionic
acid, 2- (fluorobengoyiaming)-3; prapignic ag| ); X

oy 2 (e o O o (e roUH Y| aroup. N
3-hydroxy-2-(hydrpkxgbghzoylamse)jmtspioioapid, I$-rmircbenzoepiarity)-3hpdoxybrdpionic acid, 3-

hydroxy-2-(biphenylamjno)propionic acid (Compound 14), 3- hydroxy-2-(methylQigphenylamino)propionic
acid, 2- (ethylbiph H}Fa{n%ag -@H?&%&yﬁ%pi%h%ugcid'%[%édr%ﬁj}a-%mé([%x%i en?é%%’o)propionic
acid, 2- (ethoxybiphepydamingy3dndiexyproganigesits, N, N- di but yl ami nopyri dyl
3-hydroxy-2-(pyridinecarbonylamino)propionic acid, 3- hydroxy-2-(methyIPyridinecarbonylamino)propionic
ﬁci;j, 2- (??ylpyri;ﬂh@_é&bcﬁﬁ@é%rﬂ»@ Hr@fﬂ#@piq‘?ﬁ@ﬁbm)@-pyf'dy group,
ydroxy-2-(propylpyri m opi - -

Bﬁﬁ%ﬁﬁ%@g}ﬁggr i?%)ﬁ)é %{%%%@%gr bonypyri dyl group,

(butylpyridinecarbony oXypropionic aci
hydroxy-2-(methogypyriginecadioiyigmirty)prepionjt, agidpgy| oxycar bonyl pyri dyl
(ethoxypyridinecarbonylamino)-3-hydroxypropionic acid, 3- _
hydroxy-2-(propy|8§%idiﬁé&dﬂb@%%ﬁm%kﬂﬁ&hf&yéciﬂf oup, fluoropyridyl group,
2-(butyloxypyridinggagiasaming)-3ihyapo s erissys A8 or oup,
3-hydroxy-2-(N-methylaminopyridinécarbonylamino)propionic acid,
2-(N-ethylaminopyridiheocaromidminm)r3-dyydroxgprpibyidravigpyri dyl group,
2-(N,Ndimethylaminopyridinecarbonylamino)-3-hydroxypropionic acid

2-(NN-clethy amiHBp B Ao TR0 2RO BB SAY 5 TARBA i @KBrbony farino) 2
hydroxypropionic agigy iBnRys#iopy+2-ovalgsyIrishye GribROMAMIGONRISPIRNIE \AGHA ATt hy |
(chloropyridinecarbonylamino)-3-hydroxypropionic acid, 2-
(fluoropyridinecar86MBmMIABI-BHHIBRYHIOPiosicAbid, 8t hoxynapht hyl group,

hydroxy-2-(trifluor Ipyridi n [no) felgll '

3-hydroxy-2-(hydr%%eg39r}i/(§%gﬁa on g#ﬁ%@@%ﬁ%@%ﬁ%m hyl group. I

2-(aminopyridinecaeb diyylamino)yr3ghtdroky jgragipnic aid h3-Hhyar oxyr2pimapyith@ylaopnopropionic acid
(Compound 10), 3-hydroxy-2-(methylnaphthoylamino)propionic acid, 2-
(ethylnaphthoylanihBRELRBBR)BRIPIBNIC L&HQUB:hydrB--Y. 3B SIIRRNRBY I prdYidhic acid,
3-hydroxy-2- (met@p*gm%%gy}gm%pmpiog@coquq, ?\r, (@tgpéyrp@plglql;pb{mm}%;hydroxypropionic
acid, 3-hydroxy2-(N-methylnaphthoylamino)propionic acid, 2-(Nethylnaphthoylamino)-3-hydroxypropionic
acid, 2-(N,NdimetbylaupinoNaphthaylampin ars-mgdaphtgrepiarioagid, 12-N-
(N,N-diethylaminonaphthoylamino)-3-hydrpxypropionic acid,
2-(acetylnaphthoy?é?i?ﬂ%&ﬁ?—%ﬂ?&ww%nié518#&,)’3-e?ﬁ/%‘i’éf)'(ﬁig&tarllé@lr%{p?]lfHOylamino)propionic acid,
3-hydroxy2-(methoxycarbonylnaphthoylamino)propionic acid, 2-
(ethoxycarbonylnaphthoylamino)-3-hydroxypropionic acid, 2- (chloronaphthoylamino)-3-hydroxypropionic
acid, 2- (fluoronaphthoylamino)-3-hydroxypropionic acigk
3-hydroxy2-(trifluoromethylnaphthoylamino)propionic acid, 3-hydroxy2-(hydroxynaphthoylamino)propionic
acid, 2- (aminonaphthoylamino)-3-hydroxypropionic acid, 3-hydroxy-2- (biphenylcarbonylamino)propionic
acid, 3-hydroxy-2- (methylbiphenylcarbonylamino)propionic acid, 2-
(ethylbiphenylcarbonylamino)-3-hydroxypropionic acid, 3-



ester, 3-methoxy-2-(trifluoromethylbenzoylamino)propionic acid methyl ester,
3-ethoxy-2-(methylbenzoylamino)propionic acid ethyl ester, 3-ethoxy-2-(ethylbenzoylamino)propionic acid
ethyl ester, 3-ethoxy-2-(propylbenzoylamino)propionic acid ethyl ester,
3-ethoxy-2-(methoxybenzoylamino)propionic acid ethyl ester, 2-(chlorobenzoylamino)-3-ethoxypropionic
acid ethyl ester, 3-ethoxy-2-(fluorobenzoylamino)propionic acid ethyl ester, 3-ethoxy-2-
(trifluoromethylbenzQylaRHg P IRABRIONG agidheihy! Batefr 31 MESROKY12-gRsiginecarbonylamino)propionic
acid, 3-methoxy2-(methylpyridinecarbonylamino)propionic acid, 2-

(ethylpyridinecarborl ewinedBaethorphropydnigraeit, 3-et hoxycar bonyl napht hyl
methoxy-2-(methoxypyridinecarbonylaminp)propionic acid, 2-
(ethorypyridnecatbangan e Ry P CHAPRGLY . O ouP.
(chloropyridinecanbeny|asineardbB18thaxypHoRyenigrasith, 2 | uor onapht hyl gr oup,
(fluoropyridinecarbonylamino)-3-methoxypropionic acid, 3-
methoxy-2-(trifluofdthefyMaRiiR¥t atoPPamHA PrasIBRAIcAEId 9T oup,

2-(hydroxypyridingcar. W@p% - ropionje acj

2-(aminopyridineiﬁr@fﬁﬁémmo)- ﬁm@t‘ﬁsgfy%pi@%@gtigﬁ (-jét%)g(g?zq?&]%ingtr:grlfjpo’nylamino)propionic
acid, 3- ethoxy-2-@nethytaypidihgtarpooylamisiq)peopionigraci@, 3+net hyl bi phenyl gr oup,
ethoxy-2-(ethylpyridinecarbonylamino)propionic acid, 3-

ethoxy-2-(methox§hyNdiRERRBVHyI A M prébiBRK héighgny! group, butyl bi phenyl

ethoxy-2-(ethoxy rislupcar@m%@ﬂswﬁpiora?&?ﬂﬂ, &t hoxybi phenyl group,

(chloropyridinecarbonylamino)-3-ethoxypropionic acid, 3-
ethoxy-2-(fluoropyridhmytaripbiy reimo) pa@pioiic duid y8-oxybi phenyl group, N
ethoxy-2-(trifluoromethylpyridinecarbonylamino)propjonic acjd, . :
3-ethoxy-2-(hydro@ﬁ)&%&%@cgéﬂrﬂﬁgﬁﬁ o)%rrc? iBhick% Eﬂhy' dmi nobi phenyl group, N
2-(aminopyridinecgylaeylaminebBRibaxy PIRRC atiBusyIyaRPRoBH(PyEainecabapylanino)propionic
acid methyl ester, 3-hydroxy-2- (methylpyridinecarbonylamino)propionic acid methyl ester,
2-(ethylpyridinecaft & AiiRG)- 8 M RBRYo pis e Raci NnietBil P& il a8iHYeRO R0 Y |
(methoxypyridinecarRapylamigo)propion i 2t er i
2-(ethoxypyridine%grggaylgﬂ;&o&éﬁéﬂ&%&é@n@gﬁ% m%{r?ny %’st(!:-\#’, N
2-(chloropyridinecairbanylbainapBi pidropypgopiomic aciek iylelthyl restgl, 2r oup,
(fluoropyridinecarbonylamino)propionic acid methyl ester,
3-hydroxy-2-(trifluBFSHREYbRich SBé{rlbzﬂNPé‘rﬂinédeﬁi}ShFE RBAMW b @4Ber, 3-hydroxy-2-
(hydroxypyridinecahanylgmip@BroRionsharih Mgt Stk hoxycar bony! bi phenyl
2-(aminopyridinecarbonylamino)-3-hydroxypropionic acid methyl ester,
3-hydroxy-2-(pyridinecarbopyteaayinei prapionicyddid @hepyestar,@Hpydroxy-2-
(methylpyridinecarbonylamino)propionjc acid ethyl ester, 2- :

(etnyloyrinecar By RS 3 ROB MRS Ic SC B bty bt o0 Phenyl - or oup
3-hydroxy-2-(methydmysisingraih PnylasuipO) BopHINE siedth gEhy estey,
2-(ethoxypyridinecarbonylamino)-3- hydroxypropionic acid ethyl ester, 2-
(chloropyridinecarbonl/|aAieyEs- Ayt R8peoyiont asiel ethyHesieypbi phenyl group, and
2-(fluoropyridinecarho ' opjpnic.acid | est - -2-
(trifluoromethylpy%&?nggg?&w rrni c%%lrﬁ;gpion@gﬁ% Ztﬁ%@sﬁ%ﬁ,&g Br eferably usable
3-hydroxy-2-(hydroayipyadipeeadyailgmin@ppdpibhedacitleethgkester e, by net hyl phenyl
2-(aminopyridinecarbonylaminoa-3- hydroxypropionic acid ethyl ester, 3-methoxy-2-

(pyridinecarbonyl&hfHHpr&iBRIPRGHhetHyP ¥Rtermat NOXyphenyl group, ethoxyphenyl
methoxy-2-(methyépyﬁimpepgmﬂﬁ{@m)p&gg Ec @gipfmgg}y(g@gq{yQpﬁgvpyagmgrbonylamino)-3-
methoxypropionic acid methyl ester, 3-methoxy-2- (methoxypyridinecarbonylamino)propionic acid methyl
ester, 2-(ethoxypymnialirnd darboayaminod3dmuthbeyyropisrmocid methyl ester,

2-(chloropyridinec ﬁ lamin )’]—% methoxypropionic acid methyl ester, 2- .

(fluoropyridinecarlfé 31 ino)-%— eﬂ%&ﬁ@rroﬁfonﬁ(%&ﬁju%%&wl% ér,%’r-n?eLfHS;[q'/-tzgent s of
(trifluoromethylpyridinecarbonylamino)propionic acid methyl ester,
2-(hydroxypyridinecarbonylamino)-3-methoxypropionic acid methyl ester,
2-(aminopyridinecarbonylamino)-3- methoxypropionic ggid methyl ester, 3-ethoxy-2-
(pyridinecarbonylamino)propionic acid ethyl ester, 3- ethoxy-2-(methylpyridinecarbonylamino)propionic
acid ethyl ester, 3-ethoxy-2-(ethylpyridinecarbonylamino)propionic acid ethyl ester, 3-ethoxy-2-
(methoxypyridinecarbonylamino)propionic acid ethyl ester,
3-ethoxy-2-(ethoxypyridinecarbonylamino)propionic acid ethyl ester, 2-(chloropyridinecarbonylamino)-3-



acid ethyl ester, 3-ethoxy-2- (hydroxypyridinecarbonylamino)propionic acid ethyl ester,
2-(aminopyridinecarbonylamino)-3-ethoxypropionic acid ethyl ester,
3-methoxy-2-(naphthoylamino)propionic acid (Compound 13),
3-methoxy-2-(methylnaphthoylamino)propionic acid, 2- (ethylnaphthoylamino)-3-methoxypropionic acid,
3-methoxy-2- (propylnaphthoylamino)propionic acid, 3-methoxy-2- (methoxynaphthoylamino)propionic
acid, 3-methoxy-2r (ethoxypaprhthQylamineEerichiciasifo ¢e ((ARreRantbpylamming)-3-methoxypropionic
acid, 2- (fluoronaphthoylamino)-3-methoxypropionic acid, 3-methoxy2-(trifluoromethylnaphthoyl)propionic
acid, 3-ethoxy-2- gnetylindpraoplanminodp@picmid ddie, I-enibexy-Ds (ablmhapreheylabiiviofpropionic acid,
3-ethoxy-2- (propylnaphthoylamino)propionic acid, 3-ethpxy-2- (methoxynaphthoylamino)propionic acid,
3-ethoxy-2- (etho>?yrna 'hthéf]gm%o%ml%%%niggﬁ%,oj-e h%%(ﬁé'—é(%lh'l ron tph(t)rlioylamino)propionic acid,
3-ethoxy-2- (fluorgnaithpylanisojroeiciasidl Iedvexytan (lElustomatiupaaiatioyl)peepionic acid,
3-hydroxy-2- (naphthoylamino)propionic acid methyl ester (Compound 12),
3-hydroxy-2-(methyi8aph®BAdrhird)Bebpionic acid methyl ester,

2-(ethy|naphth0y|i/rﬁl1ap 3-hydgoxy ré)&j?'%i&oacé%é‘]/%thyéﬁ?tgen%_shya(ljrgxg ogen atom a

3-hydroxy-2-(prop thoylamino)propionic acid methyl ester, _r2
(methoxynaphthoytatripbd) mropignic acicertethylgesian, 2-aetmexyraplthgylaopnogl-hydroxypropionic acid
methyl ester, 2-(chloronaphthoylamino)-3-hydroxypropionic acid methyl ester,
2-(fluoronaphthoylatRio9 L hy SfBBroFiBntk S8tV ety WtePB-hy@Riki¥s- 9roup, a
(trifluoromethylnaplhoyhpropiogicoreid MR ESIRT. gr SYFroyY-2r(BaPEERRYIgMine)Prapiogic acid ethyl
ester, 3- hydroxy-2-(methylnaphthoylamino)propionic acid ethyl ester,

2-(ethylnaphthoyldming )y3-hydeoypropitetc ticklethyaesters can be preferably
3-hydroxy-2-(propylnaphthoylamipo)propionic acid ethyl ester

3-hydroxy-2-(methg ndh%&ﬁ]a mg) Oplomc '3(:%E glfﬂyl %SH—‘}?E Eyeet%ﬁfrpaph?ﬂgylgﬂwino)-3-
hydroxypropionic ggigk §thyhesigs. 2- (chloronaphthoylamino)-3-hydroxypropionic acid ethyl ester,
2-(f|uoronaphthoylamino{-S-hydrox propionic acid ethyl ester,

3-hydroxy-2-(triflubRStaéthyinalti g proprmi@beNPethsPESRINt S a hydrogen atom a

3-methoxy-2-(met hthoylaminQ)prapjanic acid methyl ester, 2-(eth thQylamino)-3-
methoxypropionic@éﬁ%e%@%ggger,g -rggt oxy%—%pgr‘lbpglﬁjpfh%g&?ﬁg%i#o)pr biogn}il'c acid methyl ester, 3-
methoxy-2-(methaxymapbiplydylgminp)prapiomid acid mgtlylestan i sobutyl group, or a
3-methoxy-z-(ethoxynaphtgﬂlamino)propionic acid methyl ester,

acl y
2-(chloronaphthoyl&ind8 ¥he o BropisRRCALHGHe A BRIGS 29Il oPEnR5 BBy Aho)-3-
methoxypropionic&@q,ﬁmqemyg@sw, %—rn@ﬁ}cg@é%- g{igmroén%@w{%,?pk&pgﬁlgpr%gnig@cid methyl ester,
3- ethoxy-2-(methylnaphthoylamino)propionic acid ethyl ester, 3-ethoxy-2-(ethylnaphthoylamino)propionic
acid ethyl ester, 3edthpky-@-@mppylnaphthoylamino)propionic acid ethyl ester,
3-ethoxy-2-(meth hthoylamino)propionic acid ethyl ester .
3-ethoxy-2-(ethoxi/>§/ hoylarﬁ%vbf)‘?ﬂ cgpioﬁltc i&a%%&%%f, ﬁétﬁggy-%- 'S any group
(chloronaphthoylagrine)propignic @eith e gsteraBopthapyd- (R arenapbthayépingpeeRionic acid ethyl
ester, 3- ethoxy-2-(trifluoromethylnaphthoyl)propionic acid ethyl ester, isomers thereof, and/or
pharmacologically'd¥édtabResaledidreBent isQioddisleunsubeé biefepsbyaimislifygr oup.
3-hydroxy-2-(ben iN0)prapIon|c aci ), 3-hygroxy-2- I lamino)propionic
acid (Compounds%clt?lé?% 5), 3-5&%0)%?@?#&?2}%3#3% a%?n%%oé%ﬁféﬁgi%%%%ng\%),
2-(ethylbenzoylamigojr@rhydrexgpfqpianid/ asid ( Genpheumhddl Ddiydedxy2accept abl e
(methoxybenzoylamino)propionic acid (Compound 5%),&2- (fluorobenzaoylamino)-3-hydroxypropionic acid
(Compound 4), B-ﬁ%Fo&?—r(ﬁﬁfuo%h{etﬁﬁb@ﬁiﬁ{/l'a Ho)propidiie dcfd fEbmpdiind 8),
3 hydroxy-2-(bipheayAmBRIRrORiPRIG AT PTIRRNISh LAY My (nagR iR propionic acid
(Compound 10), 3-methoxy-2-(benzoylamino)propionic acid (Compound 16),
3-methoxy-2-(metbybemzoy|amiplodpsdpionigdit Y Congpoum e B r8-hydrayp2havi ng t he
(methylbenzoylaming)propionic acjd methyl ester (Compound 6 .
5y oty 2- (et IBERS OB SPicric AEkPLIY) CUieh B AsbaR L Aumber of
3-methoxy-2-(naphthoylamino)propionic acid (Compound 13), 3-hydroxy-2-(naphthoylamino)propionic
acid methyl ester (Compound 12), isomers thereof, and/or pharmacologically acceptable salts thereof, it is
possible to much more preferably exemplify: 3-hydggxy-2-(benzoylamino)propionic acid (Compound
2), 3-hydroxy-2-(methylbenzoylamino)propionic acid (Compounds 1, 3, 15),
2-(ethylbenzoylamino)-3-hydroxypropionic acid (Compound 7),
3-hydroxy-2-(methoxybenzoylamino)propionic acid (Compound 5), 2-(fluorobenzoylamino)-3-
hydroxypropionic acid (Compound 4), 3-hydroxy-2- (trifluoromethylbenzoylamino)propionic acid



excellent function to prevent or ameliorate (improve) the pigmentation. Further, the compounds are
excellent in the solubility in the hydrophilic or lipophilic medium, and it is easy to produce or formulate the
pharmaceutical preparation such as the external preparation for skin or the like. Further, the compounds
are excellent in the stability in the pharmaceutical preparation and the skin retention, and the compounds
exhibit the excellent effect to prevent or ameliorate (improve) the pigmentation. [0068]The compounds

represented by the gegskabiosmuas {dynd4R) pqsgri@ed,ﬁpcg/ep,tlgg gpgg,q)gprpgﬁ,gﬁ@ngd in <2>, <3>,

<4>, <6>, and <7> described above, the isomers thereof, and/or the pharmacologically acceptable salts
thereof can be produdegt by betiaripimg aoeexampie otk &factions &, deproaddtioxy coupling, and

introduction of an)&grotﬁctin ga{PE?Iin aé:cordz??nce \r/]vithghﬁ fo IOW":%% p[:odr ction mgthod described in this
specification and, d éxgm% e, a ethSdYesc i%\é'd, forPexat Fé, iT"FGARG H\rén?él e IiExperiments for
Peptide Synthesisat\daiizen)’1 by ¢1s#)g adtartiicematasalofreammeraialyravailable sarpe®r serine

derivative. [0069]As for the compounds as described above, it is possible to use isomers thereof. The
isomer means a streBimat 8ifeh @k dn bptidal i38nRrkrLARER LR EPHEYOMHoRMdS represented by

the general formuL’fﬁ(g;h)1 a(ﬂ‘ijai(a) g?SEW?EQ'ébﬁ/}j{sitﬂéep%m%%ldsoqefwdo%<%i?ﬁgar <4>, <6>, and

<7> described above, the iIsomers thereof, and/or armacologically acceptable salts thereof can
exist in the form ohacasenfic substad)cenwhichpised drhhiytunaafrih) somoeband D) csorhenas well as a
racemic mixture in which (L) isomer and (D) isomer exist at an arbitrary mixing ratio, in addition to the

form of (L) isomer®rB)A5o/e?nieh id opBcdt isBhéC Thed BHH A FBs8hE by the general
formulas (1) and () desCHBGH @Poyen i EPMROWKISARNINE DA 52> atdrs <6F T6ppagd <7> described

above, the isomers thereof, and/or the pharmacologically acceptable salts thereof according to the
present invention e eispbkS ier afy wneafithg ferms miesicribedcasdven Héwaver, itisqrefarbble to use (L)
'somer of the optiqal,isorers In Y o S & h R A e W% M558 % avi ng a

nunber of carbon atomor atons of 1 to 6, nore preferably

havi ng a nunber of carbon atomor atons of 1 to 3, a

hal ogen atom a hal ogenated al kyl group (preferably a

hal ogenat ed al kyl group having a nunber of carbon atom or

atons of 1 to 4), a hydroxy group, or an am no group.

[ 0055] Speci fi ed exanples are exenplified in relation to

t he unsubstituted phenyl, naphthyl, or biphenyl group or

t he phenyl, naphthyl, or biphenyl group having the

substituent. It is possible to preferably exenplify, for

exanpl e, phenyl group, methyl phenyl group, ethyl phenyl

group, propyl phenyl group, butyl phenyl group, nethoxyphenyl

group, ethoxyphenyl group, propyl oxyphenyl group,

but yl oxyphenyl group, N-methylam nophenyl group, N

et hyl am nophenyl group, N propylam nophenyl group, N

but yl am nophenyl group, N, N, -di net hyl am nophenyl group,

N, N- di et hyl am nophenyl group, N, N-di propyl am nophenyl
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[0070]The compounds as described above can be also used themselves as the prophylactic or
ameliorating agent for pigmentation. Furthermore, they can be also used as salts after converting them
into the form of salt by treating them together with pharmacologically acceptable acid or base. It is
possible to preferably exemplify, for example, mineral acid salts including, for example, hydrochloride,
sulfate, nitrate, phosphate, and carbonate; organic acid salts including, for example, maleate, fumarate,
oxalate, citrate, lagiaigptariaie. dngthanesinppit maralpluapesyinaiepRBANezesgsulfonate; alkali
metal salts including, for example, sodium salt and potassium salt; alkaline earth metal salts including, for
example, calcium gattErhii ayreslimasadt prganicyaminghsalts irgloding, for example, triethylamine salt,
triethanolamine salt, ammonium sal}, ono?thanolamin l%alt and pi eridirﬁe sa]It; and basic amino acid
dmp

salts including, foﬂg)t( ﬁﬁYeﬁ{lgﬂgysa?t Sl al&ﬁ%“&cid%alt?’féféﬁ] I B\Lﬁndgrrgﬂpesented by the
general formulas p(ld @Nchid)cdasssinadireone, theagmpeunys drfigduo mA™préI<4>, <6>, and <7>

described above, the isomers thereof, and/or the pharmacologicall?/ acceptable salts thereof, which are
thus obtained as déibed ABNE B thede kel ert HrepRPRRAY or HrAERoraBhg RPN pigmentation.

Therefore, they ar. rlﬁﬁ{,ul ?iﬂ?"’r‘ %Fiﬁ%@%ﬂdﬁ%ﬁi (t;g.@%e% ?rr}%ll 5){%%?7@&1”1%@;5[};@ @s for the

pharmacological action of the active ingredien above, it e melanin
production is suppessephionydxagnplepthroaghtinkibitipro opthereteigihoeyibtdctivatipawgnd the tyrosinase
activity including, for example, inhibition of the tyrosinase enzgmatic reaction, suppression of the

tyrosinase gene eXpPELIGR NURPred5RPor (READYOLIAREE BYbteH PHRdudiBr | PiHdWrosinase-related

protein degradatiqy}. Jipis. i asHHRIBHP R EieyRB e X @MRH hefRch ihatdhg gsophylactic or
Jioé]As shown in Test Examples described later on, the

ameliorating action for pigmentation is provided:. [00
compounds representey oy ynagbhbydl farmulas [@)tarid) dadtribeld avown,thdrcompounds defined in

<2>, <3>, <4>, <6>, and <7> descri bove, the isomers thereof, and/or the pharmaco|ogically
acceptable salts tHE’FZ‘B\f HAVe 15L& Egﬁﬁmga ?8 F?fajé? tﬁ?e‘:]gicaerﬁeﬂ?%ﬁ%mgqsu Eo?é‘& the activation of
melanocyte in an jy ¥igy@ evalHahapsyatam gt ésigonsidsies that thereqprpryndgrenesented by the
general formulas (1) and (2) described above, the compounds defined in <2>, <3>, <4>, <6>, and <7>

described above, HhéRidMERTHRREER BindYdr BeopiRarmbdblByrRENY RitepeaIsiBamg thereof exhibit the
confirmed effect t%PHBSBreSlﬁ medpﬁp@ngﬁgﬂp%%iﬁt\ﬂv? eglaJ)Lngtioq\P)@tem by suppressing the melanin
of, o ple,’t the’ [

production on the basi r exa e action to suppress activation of melanocyte as described
above. That is, thelicbmpaundsnapphentad loy thg geaeealyfbrraptashidl) and(R),described above, the
compounds defined in <2>, <3>, <4>, <6>, and <7> described above, the isomers thereof, and/or the

pharmacologicallyPACRRABINERN thereBf GHP usBith HeYthRaVaVihgBE Q¥R of the prophylactic or
ameliorating agent{QHRIYMENBUAN napht hyl group, et hoxycar bonyl napht hyl

group, propyl oxycarbonyl napht hyl group,

but yl oxycar bonyl napht hyl group, fluoronaphthyl group,

chl oronapht hyl group, brononapht hyl group,
trifluoromethyl napht hyl group, hydroxynapht hyl group,

am nonapht hyl group, biphenyl group, nethyl bi phenyl group,
et hyl bi phenyl group, propyl bi phenyl group, butyl bi phenyl
group, nethoxybi phenyl group, ethoxybi phenyl group

propyl oxybi phenyl group, butyl oxybi phenyl group, N

nmet hyl am nobi phenyl group, N-ethylam nobi phenyl group, N
propyl am nobi phenyl group, N-butylam nobi phenyl group, N, N-
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[0073]Any compound, which provides any action or function other than the prophylactic or ameliorating
action or function for piymentation, also exists in the compounds represented by the general formulas (1)
and (2) described above, the compounds defined in <2>, <3>, <4>, <6>, and <7> described above, the
isomers thereof, and/or the pharmacologically acceptable salts thereof. Any external preparation for skin,
which contains the compound in order to express the action or function other than the prophylactic or

ameliorating actioaiquyﬂgti%%fwoygigm@p{ﬂioar 6%’1 bq\y,op,ggitgtth? technsst pf the present

invention. Because the external preparations to provide the action other than the prophylactic or
ameliorating actiograrifpncibifeli pis/mntationehilipbs iy effieetpf té present invention, in case where

the external prep ragiotn}a iaslrﬁrin ipally aimed P(r)intendedtto pt{ovwegnt e prro§hg(lactic or ameliorating
action or function for |cl)‘|g SHalioR'd %@yéct%n (L)lefun%?i%nytj)f h corXpogn S épresented by the general

formulas (1) and (g) geseribediaheyeyand/oothe Phatyagpingieribyacesiaple salts thereof. The external

preparation for skin of the present invention is provided to prevent or ameliorate the pigmentation. The
use of the externdlpréexpatidheR Lk SheRYpHredent hvetitimisaar PRaVa kil e dmeliorating the

pigmentation. The use, for prey Figg e rBSH h in tgﬁ ig tion includes the use for "skin
whitening"”, "freckl% am Iio?)atioﬁ{{'or tfeﬁe, \/\%%ﬁ gnnc?'gallg} grun% at the object achieved by preventing or
ameliorating the pigmghtatiora] 00 ng)<txiemal prepargiionf fon skoboptienptespnsupyention> The
external preparation for skin of the present invention is characterized in that the external preparation for

skin contains the SPYIMHVRRLRIE Y neBbPAhg 368APRIrIIGENnt i Bonsisting of any one of the
compounds repregented Ry hir ORPER! SAERYIas1d@nd R) fesaribesalrye.dhe femegnds defined in

<2>, <3>, <4>, <6>, and <7> described above, the isomers thereof, and/of the pharmacologically
acceptable salts theigudbjOOTSIN orgler wp effebively éXitbit théesephylatte ablamelisratiag action or
function for pigmegg%ti%neloe% erably exenplified, for exanple, by phenyl

group, nethyl phenyl group, ethylphenyl group, nethoxyphenyl

group, ethoxyphenyl group, fluorophenyl group,

trifluoromethyl phenyl group, naphthyl group, and bi phenyl

group.

[ 0056] The nunber of the substituent or substituents on

t he phenyl, naphthyl, or biphenyl group described above can

be preferably exenplified by 0 to 3, and the nunber is nore

preferably O or 1. One or two or nore of the substituent

or substituents as described above can exi st independently

on the phenyl, naphthyl, or biphenyl group.

[ 0057] R, descri bed above represents a hydrogen atom a

nmet hyl group, or an acetyl group.

[ 0058] R; descri bed above represents a hydrogen atom a

met hyl group, or an ethyl group.

[ 0059] The conpound defined in <3> described above, the

i somer thereof, and/or the pharmacol ogically acceptabl e
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compounds represented by the general formulas (1) and (2), the compounds defined in <2>, <3>, <4>,
<6>, and <7> described above, the isomers thereof, and/or the pharmacologically acceptable salts
thereof, it is preferable to contain one or two or more of the species selected from the compounds
represented by the general formulas (1) and (2), the compounds defined in <2>, <3>, <4>, <6>, and <7>
described above, the isomers thereof, and/or the pharmacologically acceptable salts thereof in a total

amount of 0.0001%by ra@gs & RO%e bYNRSSsMORR PERieHaRIND-G8LYHbY MAsk i 10% by mass, and
much more preferably 0.005 to 5% by mass with respect to the total amount (gross amount) of the

external preparatidasor skiadfahevsntéhewithaespetihier thef tot@rerhount (tross amount) of the external

preparation for skin is less than 0.0001% by mass, the prophylactic or ameligrating action or function for
Digmentation is IONERA R, HEIGIALL KaRaCBULAH & SPGB0l 15 2008 5 hiEs 15 used. the

effect reaches theayaigawnthereiere; dris psefarablento adopinie; eandest desgrilase pbowe with respect to
the total amount (gross amount) of the external preparation for skin. [0076]Only one of the compounds

represented by th@ig@mbﬁﬁdrﬁﬁulas Wéﬁ@'(Z) H8ScristPaBpds, @feec@mﬁ)%bh%?déﬂhetd‘iﬁ <2>, <3>,
<4>, <6>, and <7>s6if3§8f'P??ﬁqq>(et e fﬁﬁ?%@ﬁh‘%@%@gi@%ﬁ\% pharmacelgg|cally pqqeptable salts

thereof can be also contained in the external preparation of the present invention. Alternatively,
two or more of theérs caaslye atspcontiadredin faaniinationtindhe lexteried prépadation for skin of the
present invention. [0077]The external preparation for skin of the present invention exhibits the effect for
prevention or preparation such as the external preparation for skin or

the like. Further, the conpounds are excellent in the

stability in the pharnmaceuti cal preparation and the skin

retention, and the conpounds exhi bit the excellent effect

to prevent or aneliorate (inprove) the pignentation.

[ 0060] The conpound defined in <7> described above, the

i somer thereof, and/or the pharnmacol ogically acceptabl e

salt thereof will be described. In the formula, R4

represents an unsubstituted phenyl, naphthyl, or biphenyl

group or a phenyl, naphthyl, or biphenyl group having the

substituent which is an al kyl group havi ng a nunber of

carbon atomor atons of 1 to 6, nore preferably having a

nunber of carbon atomor atonms of 1 to 3, an al koxy group

havi ng an al kyl chain having a nunber of carbon atom or

atons of 1 to 6, nore preferably having a nunber of carbon

atomor atons of 1 to 3, an al kyl am no group having an

al kyl chain or chains having a nunber of carbon atom or

atons of 1 to 6, nore preferably having a nunber of carbon

atomor atons of 1 to 3, an acyl group having an al kyl

chai n having a nunber of carbon atomor atons of 1 to 6,

41



amelioration of those related to the abnormality relevant to the pigmentation, including, for example, for
"prevention or amelioration of piymentation”, "skin whitening" and "freckle amelioration" by blending the
compounds represented by the general formulas (1) and (2) described above, the compounds defined in
<2>,<3>, <4>, <6>, and <7> described above, the isomers thereof, and/or the pharmacologically
acceptable salts thereof. [0078]In the external preparation for skin of the present invention, it is possible

to contain any arbjfrary ¢arapenaBt yswally Haed feluiRgFoyNeta PEBRAALoN Ofher biRe e essential

components as described above. AsS for the arbitrary component as described above, it is possible to
contain, for examglet hy@rocatbens éclgdirigy freexaepi) stjuathne aseliveeiargl microcrystalline wax;
esters including, for example jojoba oil, carnauba wax, and.octyldodecyl oleate; triglycerides including, for
example, olive oil,% rall8€v, é%%é)onco%%?rgil?fat%} ggi%is%clﬁd'ﬁnog,gbr @gﬁlp%,efté/ra??lgﬁa}’cid, oleic acid,

and retinoic acid; highefqleohrlatiaeluging; dpbexamplen deybalsabobistaatybalrohwl, and octyl
dodecanol; anionic surfactants including, for example, sulfosuccinic acid ester and sodium
polyoxyethylenealt@lst@afe: abAiphctefalsegriad fe iatikinglfoH BxaRTHE SAIRDI Nefdine; cationic

surfactants including, le, djalky lum: nonjonj factants in¢luding, ample, sorbitan
fatty acid ester, fallt%% a(f%:%rg ?r':légn@c?g?%ié%e,%y xq;'tlaét &E%eéarﬂglﬁéah@egf% %%ﬁ/%%eéﬁjlgﬁe alkyl ether,
and polyoxyethylesneoiattycdcid esterd polyhydrir alkphglsoiapluding aior @xanaplgramlyethylene glycol,
glycerol, and 1,3-butanediol; thickening/gelling agents; antioxidants; ultraviolet absorbing agents; coloring

materials; antisepfiP& BY pfESen BRte ST HOWdErE dTREYL il Yr8phiitoFCiol 4RM of the present
invention can be prggyepd withed any difficliy by Fsalipg the SAMpeneRis; as Agpeiibeth apgve in

accordance with the ordinary method in addition to the prophylactic or ameliorating agent for pigmentation
of the present invémionie0PS]THabrErpaEpIEparatph fdryskin@f the presght ipventionrcan be produced

by treating the essential components z:‘ d [he arbi reg%/ comlponents a describteg above in accordance
with the ordinary ﬁmDJ],e pr&%%@ RB’ He (%miﬁ)' I%%'?é(, fo?reggﬂwpﬁgwn?ga I ﬁon, a milky lotion, an

essence, a creams giRAGKk ¢RSMEtic preparaiiess o leewashindep@pasatjorxafy IPreparatipn form can be
adopted provided that the preparation form can be applied to the skin. However, the active ingredient
permeates into th&%RIPtEex itk riTREt| THERYBre, 8 RYMBREPYéfediifieRo use the preparation form

which is conformable 10 the, &KW gr oup, but yl phenyl group, met hoxyphenyl group,

et hoxyphenyl group, propyl oxyphenyl group, butyl oxyphenyl
group, N-nethyl am nophenyl group, N ethylam nophenyl group,
N- propyl am nophenyl group, N butylam nophenyl group, N/ N, -
di met hyl am nophenyl group, N, N-di et hyl am nophenyl group

N, N- di propyl am nophenyl group, N, N-dibutylam nophenyl
group, acetyl phenyl group, propionyl phenyl group,

but yryl phenyl group, nethoxycarbonyl phenyl group,

et hoxycar bonyl phenyl group, propyl oxycarbonyl phenyl group,
but yl oxycar bonyl phenyl group, fl uorophenyl group,

chl orophenyl group, bronophenyl group,
trifluoromethyl phenyl group, hydroxyphenyl group,

am nophenyl group, naphthyl group, nethyl naphthyl group,
et hyl napht hyl group, propyl napht hyl group, butyl naphthyl
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including, for example, the lotion, the milky lotion, the cream, and the essence. [0080]The present
invention will be explained in more detail below as exemplified by Examples. However, it goes without
saying that the present invention is not limited to only Examples as described below. EXAMPLES
[0081]<Production Example 1: Production of Compound 1> [Step 1] Synthesis of p-methylbenzoyl
chloride p-Toluic acid (100 g, 0.734 mol) (Tokyo Chemical Industry Co., Ltd.) and toluene (500 mL)

(Wako Pure Chenyjeg| industiem yifagMers Plagedupto aswisiantndripd recugry flask (egg plant

flask), and p-toluic acid was dissolved. Thionyl chloride (132.4 mL, 1.84'mo

(Wako Pure Chemical

Industries, Ltd.) waseideekarsapiitbb thisosuiutibnfel DxourpAftby the tesipwist-addition, the solution
was heated and refluxed for.2 hours. After the reaction, the temperatur s,cooled to ropm temperature,
i h R B

and then remaining thignyt chioride’ tngyren%iﬁlun%ftoldg wete eVapy?

%Jy 8shg’a rotary evaporator.

Toluene (200 mL)grap pdgedronip ROEINed comnsenkiatei 3 e 60REARIGING 0PeRtion was repeated
twice. A finally obtained residue was dissolved in tetrahydrofuran (200 mL) (Wako Pure Chemical
Industries, Ltd.), iR/ aseaomandhixt s 100sN | Sted 2f ByhtHasi® BRI M ethylbenzoyl)-L-

group, N, N-di propyl am nonapht hyl group, N, N

di but yl am nonapht hyl group, acetyl napht hyl group,

propi onyl napht hyl group, butyryl naphthyl group,

met hoxycar bonyl napht hyl group, ethoxycarbonyl napht hyl

group, propyl oxycarbonyl napht hyl group,

but yl oxycar bonyl napht hyl group, fl uoronapht hyl
chl oronapht hyl group, brononapht hyl group,
trifluoromethyl napht hyl group, hydroxynapht hyl

group,

group,

am nonapht hyl group, biphenyl group, nethyl bi phenyl group,

et hyl bi phenyl group, propyl bi phenyl group, butyl bi phenyl

group, nethoxybi phenyl group, ethoxybi phenyl group,

propyl oxybi phenyl group, butyl oxybi phenyl group, N

nmet hyl am nobi phenyl group, N-ethylam nobi phenyl group, N

propyl am nobi phenyl group, N-butylam nobi phenyl group, N, N-

di met hyl am nobi phenyl group, N, N-di et hyl am nobi phenyl

group, N, N-di propyl am nobi phenyl group, N, N

di but yl am nobi phenyl group, acetyl bi phenyl group,

propi onyl bi phenyl group, butyryl bi phenyl group,

met hoxycar bonyl bi phenyl group, ethoxycarbonyl bi phenyl

group, propyl oxycarbonyl bi phenyl group,
but yl oxycar bonyl bi phenyl group, fl uorobi phenyl
chl or obi phenyl group, bronobi phenyl group,
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serine L-Serine (100 g, 0.952 mol) (Wako Pure Chemical Industries, Ltd.), potassium carbonate
(131.5 g, 0.952 mol) (Wako Pure Chemical Industries, Ltd.), and water 1 L were placed into a recovery
flask (egg plant flask), followed by stirring vigorously. p-Methylbenzoyl chloride prepared in Step 1 was
dissolved in tetrahydrofuran (Wako Pure Chemical Industries, Ltd.), which was added dropwise to this
solution for 30 minutes. During this process, pH was maintained in the vicinity of 8 while additionally

adding potassiumGarbppate, ftenihsi plptiog ofithe drepvdss sagHiany (the agitgtiogyas performed
for 1 hour. The reaction solution was added to water 1 L which was prepared in a distinct vessel, and then
pH was adjusted @mdtabiopdenar 3gxith bydrderiode e folibwed by béeigadddledseM@ Precipitated
ﬁall}zed Witg a mixed splvent of etharl]n(?l Wak? Pure
fbst

crystals were filtrated,followredfl:é¥ bﬁin %ecrxé% C L mi g ) v
Chemical Industrifgg,q_t%?)/\ﬁaf’em% JAN )6%1 ctive' s Rte W"Boined id&h BmBURY 106.0 g

(vield: 64.7%). [0Qg3Lp, et hy HHEMRI (dgrBMSO0)nd: ARy (Bbre)l 3G, @) Ko4y fhbag). 7.29 (2H,
d), 7.80 (2H, d), 8.29 (1H, d). [0084] OH
group, fluorophenyl group, trifluoronethyl phenyl group
napht hyl group, and bi phenyl group.
[ 0062] The nunber of the substituent or substituents on
t he phenyl, naphthyl, or biphenyl group described above can
be preferably exenplified by 0 to 3, and the nunber is nore
preferably 0 or 1. One or two or nore of the substituent
or substituents as described above can exi st independently
on the phenyl, naphthyl, or biphenyl group.
[ 0063] Rs descri bed above represents a hydrogen atom a
nmet hyl group, or an acetyl group.
[ 0064] Rs descri bed above represents a hydrogen atom a
met hyl group, or an ethyl group.
[ 0065] However, at |east one of Rs and Rs is any group
ot her than the hydrogen atom when R; i s the phenyl group
havi ng the substituent or the unsubstituted naphthyl group.
[ 0066] Speci fi ed exanples are exenplified in relation to
t he conpound represented by the general formula (1) or the
compound represented by the general formula (2) described
above. It is possible to preferably exenplify 3-hydroxy-2-
(benzoyl am no) propi onic acid (Conmpound 2), 3-hydroxy-2-
(et hyl benzoyl am no) propi oni ¢ acid (Conpounds 1, 3, 15), 3-
acet oxy- 2- (net hyl benzoyl am no) propi oni ¢ aci d (Conpound 11),

3-acet oxy- 2- (et hyl benzoyl ) propi oni ¢ aci d, 3-acetoxy-2-

44



N-(p-methylbenzoy1l)-L-serine (Compound 1) [0085]<Production Example 2: Production of Compound 2>
Compound 2 was synthesized in accordance with the same method as that used for Compound 1
described above by using benzoic acid and L-serine. 4.23 (1H, q), N-benzoyl-L-serine (Compound 2)
[0088]<Production Example 3: Production of Compound 3> Compound 3 was synthesized in
accordance with the same method as that used for Compound 1 described above by using p-toluic acid

and DL-serine. [0Q8Qlpy | benzb&l\'j\/b'?\dsﬁoﬁ%ﬁ\/@oacﬁc? 38.(3tbSdx3-68.(2H, m). 4.19 (1H, m), 7.26 (2H,
d), 7.76 (2H, d), 8.07 (1H, d
(nethylnaphthyl)proplonlc acid, 3-acetoxy-2-
(et hoxynapht hyl ) propi oni ¢ acid, 2-(nmethyl benzoyl)- 3-
propi onyl oxypropi oni ¢ acid, 2-(ethyl benzoyl am no) - 3-
hydr oxypr opi oni ¢ acid (Conmpound 7), 3-hydroxy-2-
(propyl benzoyl am no) propi oni ¢ acid, 2-(butyl benzoyl am no) -
3- hydr oxypropi onic acid, 3-hydroxy-2-
(et hoxybenzoyl am no) propi oni ¢ acid (Conpound 5), 2-
(et hoxybenzoyl am no) - 3- hydr oxypropi oni ¢ aci d, 3-hydroxy- 2-
(propyl oxybenzoyl am no) propi oni c acid, 2-
(but yl oxybenzoyl am no) - 3- hydr oxypropi oni ¢ acid, 3-hydroxy-
2- (N- et hyl benzoyl am no) propi onic acid, 2-(N
et hyl benzoyl am no) - 3- hydr oxypr opi oni ¢ aci d, 3-hydroxy-2-(N
propyl benzoyl am no) propi onic acid, 2-(N N
di met hyl benzoyl am no) - 3- hydr oxypropi oni c acid, 2-(N, N
di et hyl benzoyl ani no) - 3- hydr oxypropi oni ¢ acid, 2-(N, N
di propyl benzoyl am no) - 3- hydr oxypropi oni ¢ acid, 2-
(acetyl benzoyl am no) - 3- hydr oxypropi oni ¢ aci d, 3-hydroxy-2-
(val eryl benzoyl am no) propi oni ¢ aci d, 3-hydroxy-2-
(pr opi onyl benzoyl am no) propi oni ¢ aci d, 3-hydroxy- 2-
(et hoxycar bonyl benzoyl am no) propionic acid, 2-
(et hoxycar bonyl benzoyl anmi no) - 3- hydr oxypr opi oni ¢ aci d, 3-
hydr oxy- 2- ( pr opyl oxycar bonyl benzoyl am no) propi oni ¢ acid, 2-
(chl orobenzoyl am no) - 3- hydr oxypropi oni ¢ acid, 2-
(f1 uorobenzoyl am no) - 3- hydr oxypr opi oni ¢ acid (Conpound 4),
3-hydroxy-2-(trifluoronmethyl benzoyl am no) propi onic acid

(Conpound 8), 3-hydroxy-2-(hydroxybenzoyl am no) propi onic
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[0090] N-(p-methylbenzoyl)-DL-serine (Compound 3) [0091]<Production Example 4: Production of
Compound 4> L-Serine (2.01 g, 19.1 mmol) (Peptide Institute, Inc.) and potassium carbonate (2.89 g,
20.9 mmol) (Wako Pure Chemical Industries, Ltd.) were weighed, and then water (10 mL) was added. A
solution of p-fluorobenzoyl chloride (3.61 g, 22.8 mmol) (Wako Pure Chemical Industries,
Ltd.)/tetrahydrofuran (10 mL) (Wako Pure Chemical Industries, Ltd.) was added dropwise for 9 minutes

while being stirred,ang coglgdwithdsen B vuates ORI WARITRIROBednfis the femgeraure was returned

to room temperature to perform the agitation for 43.5 hours. After that, tetrahydrofuran was evaporated
under reduced préssirexitydrddhiloheric@ ni))vvako MureaThem(da mpousties4) td. Bwas added
while being stirre ar&d coo_le‘%d_ k/jvithtiﬁe nd tPH V\ﬁls atlj'jté)sted to not more than 2. Water (40 mL) was
added, and the sold W3 Bbtaihdd b)y #il YaR0R ha"edli2 \R/Elgps'u?tri]éignﬁf Washed with water. After

performing the dryiag #gr ihshusayinsler reglucedpgessyies 8@ salie was dissgiveghinasdpybacetate (200
mL) (Wako Pure Chemical Industries, Ltd.), which was successively washed with a mixture solution of
saturated saline sbERfoRMOPSORIR MY SN HiRIFBERIBrRUGd 351rflk) BVako Pure Chemical Industries, Ltd.)

and saturated sali ion .2) The ' led with anhydrous sodium sulfate
(Wako Pure Chenﬂgéﬁé\&%ﬁ%ﬂ%%ﬁﬁ@we% ﬁgﬁ#ﬁﬁﬁﬁ?%egfﬁ%gze was concentrated under
reduced pressure. tert-Bsiylydethwy esh€mpirakyionébeanmealy hdusng \Go.opichivasaadded 8 the
concentrated residue, and undissolved matter was filtrated. Compound 4 was obtained in an amount of

1.65 g (yield: 38.09%fT68%2AH-NRIRY(GY8HB) "€ 926 PLIM! AIY A%P[AR! @fi ¢ acid, 2-
(et hyl pyri di necar bonyl anmi no) - 3- hydr oxypr opi oni ¢ aci d, 3-

hydr oxy- 2- ( pr opyl pyri di necar bonyl am no) pr opi oni ¢ aci d, 2-
(butyl pyri di necar bonyl anm no) - 3- hydr oxypr opi oni ¢ acid, 3-
hydr oxy- 2- ( met hoxypyri di necar bonyl am no) propi oni ¢ acid, 2-
(et hoxypyri di necar bonyl am no) - 3- hydr oxypropi oni ¢ acid, 3-
hydr oxy- 2- ( pr opyl oxypyri di necar bonyl am no) pr opi oni ¢ aci d,
2- (but yl oxypyri di necar bonyl am no) - 3- hydr oxypr opi oni ¢ aci d,
3- hydr oxy- 2- (N- net hyl am nopyri di necar bonyl am no) pr opi oni ¢
acid, 2-(N-ethylam nopyridi necarbonyl am no) - 3-

hydr oxypropi oni ¢ acid, 2-(N, N

di met hyl am nopyri di necar bonyl am no) - 3- hydr oxypr opi oni ¢
acid, 2-(N, N-di et hyl am nopyri di necar bonyl am no) - 3-

hydr oxypr opi oni ¢ acid, 2-(acetyl pyridi necarbonyl am no) - 3-
hydr oxypr opi oni ¢ aci d, 3-hydroxy- 2-

(val eryl pyri di necar bonyl am no) propi oni ¢ acid, 2-

(chl oropyri di necar bonyl am no) - 3- hydr oxypropi oni ¢ acid, 2-
(fl uoropyri di necar bonyl am no) - 3- hydr oxypropi oni ¢ acid, 3-
hydr oxy-2- (trifl uoronet hyl pyri di necar bonyl am no) propi oni c

aci d, 3-hydroxy-2-(hydroxypyridi necarbonyl am no) propi oni ¢
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7.22 (2H, m), 7.96 (2H, m). [0093] OH N-(p-fluorobenzoy1)-L-serine (Compound 4) [0094]<Production
Example 5: Production of Compound 5> Compound 5 was synthesized in accordance with the same
method as that used for Compound 4 described above by using p-methoxybenzoyl chloride and L-serine.
[0095]1H-NMR (CD30D): 8 3.87 (3H, s), 4.00 (2H, m), 4.71 (1H, m), 7.02 (2H, d), 7.88 (2H, d). [0096]

aci d, 2-(am nopyridi necarbonyl am no) - 3- hydr oxypr opi oni c

aci d, 3-hydroxy-2-(napht hoyl am no) propi oni ¢ acid (Conpound

10), 3-hydroxy-2-(met hyl napht hoyl am no) pr opi oni ¢ acid, 2-

(et hyl napht hoyl am no) - 3- hydr oxypr opi oni ¢ aci d, 3-hydroxy-2-

(propyl napht hoyl am no) propi oni ¢ acid, 3-hydroxy-2-

( et hoxynapht hoyl am no) propi oni c acid, 2-

(et hoxynapht hoyl am no) - 3- hydr oxypropi oni ¢ acid, 3-hydroxy-

2- ( N- et hyl napht hoyl am no) propi onic acid, 2-(N

et hyl napht hoyl anmi no) - 3- hydr oxypropi oni ¢ acid, 2-(N N

di met hyl am nonapht hoyl am no) - 3- hydr oxypr opi oni ¢ acid, 2-

(N, N-di et hyl am nonapht hoyl anm no) - 3- hydr oxypr opi oni ¢ aci d,

2- (acet yl napht hoyl am no) - 3- hydr oxypr opi oni ¢ acid, 3-

hydr oxy- 2- (val eryl napht hoyl am no) pr opi oni ¢ aci d, 3-hydroxy-

2- (et hoxycar bonyl napht hoyl ami no) propi oni ¢ acid, 2-

(et hoxycar bonyl napht hoyl am no) - 3- hydr oxypropi oni ¢ acid, 2-

(chl or onapht hoyl am no) - 3- hydr oxypr opi oni ¢ acid, 2-

(f 1 uor onapht hoyl am no) - 3- hydr oxypropi oni ¢ acid, 3-hydroxy-

2-(trifluoromethyl napht hoyl am no) propi oni ¢ aci d, 3-hydroxy-

2- (hydr oxynapht hoyl am no) propi oni c acid, 2-

(am nonapht hoyl am no) - 3- hydr oxypr opi oni ¢ aci d, 3-hydroxy-2-

(bi phenyl car bonyl am no) propi oni ¢ aci d, 3-hydroxy- 2-

(et hyl bi phenyl car bonyl am no) propionic acid, 2-

(et hyl bi phenyl car bonyl anmi no) - 3- hydr oxypr opi oni ¢ acid, 3-

hydr oxy- 2- ( pr opyl bi phenyl car bonyl am no) pr opi oni ¢ aci d, 3-

hydr oxy- 2- ( met hoxybi phenyl car bonyl am no) propi oni ¢ acid, 2-

(et hoxybi phenyl car bonyl am no) - 3- hydr oxypropi oni ¢ acid, 3-

hydr oxy- 2- ( N- met hyl am nobi phenyl car bonyl am no) pr opi oni c
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OH N-(p-methoxybenzoyl)-L-serine (Compound 5) [0097]<Production Example 6: Production of
Compound 6> L-Serine methyl ester hydrochloride (1.55 g, 9.96 mmol) (Tokyo Chemical Industry Co.,
Ltd.) was dispersed in dichloromethane (30 mL) (Wako Pure Chemical Industries, Ltd.), to which
triethylamine (2.25 g, 22.2 mmol) (Wako Pure Chemical Industries, Ltd.) was added. A solution of
p-methylbenzoyl chloride (1.78 g, 11.5 mmol) (Aldrich)/dichloromethane (5 mL) was added dropwise

thereto for 3 minuigs whilo heipgstiyesianbEPRIsshYIthdeBoFy® 4¥AIRb PRI MESHEMQGY and the

temperature was returned to room temperature to perform the agitation for 6 hours. After that, the reaction
solution was dilutéd (MthNetthymat igte it 00 bhiphemeko P lrengheniical) Industries, Ltd.), which was
successively Wasrgled with saturated. sodium hy%go&lﬁ_nﬁ_arbonate solution (30 mL), 1N hydrochloric acid
(50 mL), and saturé'tgaosxa?fi%ospdlﬁﬁbﬁ (35 ' I, 60 mL X 2L). The organic layer was dried with anhydrous

sodium sulfate (Wgket Ryrearhesbrahlaeistries dddi) afaliowedby ygirg filifapronhe flléae was
concentrated under reduced pressure. The residue was purified by silica gel column chromatography
(n-hexane: ethyl aetaeet YD) phaayd SRESRRATMIAR tAB)obje bl SulSaplRechEfe ésilébted; followed by

7o.5%). 10098)1H MR ko1 o o BRSSPI 045 - foose
3- hydr oxy- 2- ( met hoxycar bonyl bi phenyl car bonyl ami no) propi oni c
aci d, 2-(ethoxycarbonyl bi phenyl carbonyl am no) - 3-
hydr oxypr opi oni ¢ aci d, 2-(chl orobi phenyl car bonyl am no) - 3-
hydr oxypr opi oni ¢ acid, 2-(fl uorobi phenyl carbonyl am no) - 3-
hydr oxypr opi oni ¢ acid, 3-hydroxy- 2-
(trifluoromethyl bi phenyl carbonyl anm no) propi oni ¢ acid, 3-
hydr oxy- 2- ( hydr oxybi phenyl car bonyl am no) propi oni ¢ acid, 2-
(am nobi phenyl car bonyl am no) - 3- hydr oxypr opi oni ¢ aci d;

3- met hoxy- 2- (benzoyl am no) pr opi oni ¢ acid ( Conpound
16), 3-net hoxy-2-(met hyl benzoyl am no) propi onic acid
(Conpound 9), 2-(ethyl benzoyl am no) - 3- met hoxypr opi oni c
aci d, 3-nmethoxy-2-(propyl benzoyl am no) propi onic acid, 3-
met hoxy- 2- ( met hoxybenzoyl am no) pr opi oni ¢ aci d,
(et hoxybenzoyl am no) - 3- net hoxypropi oni ¢ acid, 2-
(chl or obenzoyl am no) - 3- net hoxypropi oni ¢ acid, 2-
(f 1 uorobenzoyl am no) - 3- net hoxypropi oni ¢ aci d, 3-nmethoxy- 2-
(trifluoromethyl benzoyl am no) propionic acid, 3-ethoxy-2-
(et hyl benzoyl am no) propi oni ¢ aci d, 3-ethoxy-2-
(et hyl benzoyl am no) propi onic acid, 3-ethoxy-2-
(propyl benzoyl am no) propi oni ¢ acid, 3-ethoxy-2-

(et hoxybenzoyl am no) propi oni ¢ acid, 3-ethoxy-2-

48



N-(p-methylbenzoy1l)-L-serine methyl ester (Compound 6) [0100]<Production Example 7: Production of
Compound 7> L-Serine (1.18 g, 11.2 mmol) (Peptide Institute, Inc.) and potassium carbonate (1.71 g,
12.4 mmol) (Wako Pure Chemical Industries, Ltd.) were weighed, and then water (5 mL) and
tetrahydrofuran (5 mL) (Wako Pure Chemical Industries, Ltd.) were added. p-Ethylbenzoyl chloride (2.24
g, 13.3 mmol) (Wako Pure Chemical Industries, Ltd.) was added dropwise for 5 minutes while being

stirred and cooled with i6&§:HENG Wtﬁhpﬁ% E/,aép{pgpg\@da@qﬂ the: igmRRiAtyre was returned to room

temperature to perform the agitation for 16 hours. After that, tetrahydrofuran was evaporated under
reduced pressure( Eiytiasciiene axic (@ na)p(WeikenPareaChemidaklnrisyries, Ltd.) was added while
being stirred and led with ice, and pH was adjusted to not mqre than 2. Water (20 mL) was added,
and the solid was?c?t()?tgi%%br?ynﬁl?@t%ﬁ L}‘?\‘ﬁ/epgﬁﬁl\(/)vg'scsu?ﬁéi htlg’ Wé@h%@w. h water. The solid was
heated and dissolyed jin teidtsietMethd eiog 6 wd) T epyeriikemiad IndusingCexyL k), which was

thereafter washed with saturated saline solution (10 mL). The organic layer was dried with anhydrous
sodium sulfate (Walket PYfPERapyitaNntRsBicPi 18 CiAWbdBY hding filtRitet CPRBGHRSte was

e R AL B T o e s, o
[0101]1 HelstviR ,(CB3B0IY. @ Y-27- (3bt,dpy2.B8n3bl Icgn# i) (tdpndnd & 2adilti m), 7.34 (2H, d),
-182(2H’d)[010%%5%v| ester, 3-hydroxy-2-(nmethoxybenzoyl ani no) propi oni c

acid nethyl ester, 2-(chlorobenzoylam no) - 3-

hydr oxypr opi onic acid nethyl ester, 2-

(fl uorobenzoyl am no) propi oni ¢ acid nethyl ester, 3-hydroxy-

2-(trifluoronethyl benzoyl am no) propi onic acid nmethyl ester,

3- hydr oxy- 2- (et hyl benzoyl ani no) propi oni ¢ acid ethyl ester

(Conpound 17), 2-(ethyl benzoyl ani no) - 3-hydr oxypr opi oni c

acid ethyl ester, 3-hydroxy-2-(propyl benzoyl am no) propionic

acid ethyl ester, 3-hydroxy-2-

(et hoxybenzoyl am no) propi onic acid ethyl ester, 2-

(chl or obenzoyl am no) - 3- hydr oxypropi oni ¢ acid ethyl ester,

2- (fl uorobenzoyl am no) - 3- hydr oxypropi onic acid ethyl ester,

3-hydroxy-2-(trifluoronmethyl benzoyl am no) propi onic acid

et hyl ester, 3-nethoxy-2-(nmethyl benzoyl am no) propi onic acid

nmet hyl ester, 3-nethoxy-2-(ethyl benzoyl am no) propionic acid

nmet hyl ester, 3-nethoxy-2-(propyl benzoyl am no) propi onic

acid nethyl ester, 3-nethoxy-2-

(et hoxybenzoyl am no) propi onic acid nmethyl ester, 2-

(chl or obenzoyl am no) - 3- net hoxypropi oni ¢ acid nethyl ester,

2- (fl uorobenzoyl am no) - 3- net hoxypr opi oni ¢ aci d net hyl
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NH O N-(p-ethylbenzoyl)-L-serine (Compound 7) [0103]<Production Example 8: Production of
Compound 8> Compound 8 was synthesized in accordance with the same method as that used for
Compound 7 described above by using p-(trifluoromethyl)benzoyl chloride and L-serine. 1

ester, 3-nethoxy-2-(trifluoronethyl benzoyl am no) propi oni c
acid nethyl ester, 3-ethoxy-2-(nethylbenzoyl am no) propionic
acid ethyl ester, 3-ethoxy-2-(ethylbenzoyl am no) propionic
acid ethyl ester, 3-ethoxy-2-(propyl benzoyl am no) propionic
acid ethyl ester, 3-ethoxy-2-(nmethoxybenzoyl am no) propionic
acid ethyl ester, 2-(chlorobenzoyl am no) - 3-et hoxypropi onic
acid ethyl ester, 3-ethoxy-2-(fluorobenzoyl am no) propionic
acid ethyl ester, 3-ethoxy-2-
(trifluoromethyl benzoyl am no) propionic acid ethyl ester, 3-
met hoxy- 2- (pyri di necar bonyl am no) propi oni ¢ aci d, 3-net hoxy-
2- (et hyl pyri di necar bonyl am no) propi onic acid, 2-

(et hyl pyri di necar bonyl anmi no) - 3- net hoxypr opi oni ¢ aci d, 3-
nmet hoxy- 2- ( met hoxypyri di necar bonyl am no) propi oni ¢ acid, 2-
(et hoxypyri di necar bonyl am no) - 3- met hoxypropi oni ¢ acid, 2-
(chl oropyri di necar bonyl am no) - 3- met hoxypropi oni ¢ acid, 2-
(fl uoropyri di necar bonyl am no) - 3- met hoxypr opi oni ¢ acid, 3-
met hoxy-2- (trifl uoronet hyl pyri di necar bonyl am no) propi oni c
aci d, 2-(hydroxypyridi necarbonyl am no) - 3- met hoxypr opi oni ¢
aci d, 2-(am nopyridi necarbonyl am no) - 3- met hoxypr opi oni ¢
aci d, 3-ethoxy-2-(pyridinecarbonyl am no)propionic acid, 3-
et hoxy- 2- (et hyl pyri di necar bonyl am no) propi oni ¢ acid, 3-

et hoxy- 2- (et hyl pyri di necar bonyl am no) propi oni c acid, 3-

et hoxy- 2- (et hoxypyri di necar bonyl am no) propi oni ¢ acid, 3-
et hoxy- 2- (et hoxypyri di necar bonyl am no) propi oni ¢ acid, 2-
(chl oropyri di necar bonyl am no) - 3- et hoxypr opi oni ¢ acid, 3-

et hoxy- 2- (fl uoropyri di necar bonyl am no) propi oni ¢ acid, 3-

et hoxy-2-(trifluoronethyl pyridi necar bonyl am no) propi onic
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H-NMR (CD30D): 8 4.02 (2H, m), 4.74 (1H, m), 7.81 (2H, d), 8.07 (2H, d). [0104]
N-(p-trifluoromethylbenzoyl)-L-serine (Compound 8) [0105]<Production Example 9: Production of
Compound 9> Compound 9 was synthesized in accordance with the same method as that used for
Compound 7 described above by using p-methylbenzoyl chloride and DL-0-methylserine. [0106]1
H-NMR (d6-DMSO0): 8 2.36 (3H, s), 3.28 (3H, s). 3.71 (2H, m), 4.63 (1H, m), 7.28 (2H, d), 7.80 (2H, d),

&49(1H’d)[01ogkid, 3- et hoxy- 2- (hydr oxypyri di necar bonyl am no) propi oni c
aci d, 2-(am nopyridi necarbonyl am no) - 3- et hoxypropi oni c
aci d, 3-hydroxy-2-(pyridinecarbonyl am no) propi onic acid
nmet hyl ester, 3-hydroxy-2-

(et hyl pyri di necar bonyl am no) propi oni c acid nethyl ester,
2- (et hyl pyri di necar bonyl anmi no) - 3- hydr oxypr opi oni ¢ acid

nmet hyl ester, 3-hydroxy-2-

(et hoxypyri di necar bonyl anmi no) propi oni ¢ acid nethyl ester,
2- (et hoxypyri di necar bonyl am no) - 3- hydr oxypr opi oni ¢ aci d

nmet hyl ester, 2-(chloropyridi necarbonyl am no) - 3-

hydr oxypr opi onic acid nethyl ester, 2-

(fl uoropyri di necar bonyl am no) propi oni c acid nethyl ester,
3- hydroxy-2-(trifluoronethyl pyridi necarbonyl am no) propi onic
acid nethyl ester, 3-hydroxy-2-

(hydr oxypyri di necar bonyl ani no) propi oni ¢ acid nethyl ester,
2- (am nopyri di necar bonyl am no) - 3- hydr oxypr opi oni ¢ acid

nmet hyl ester, 3-hydroxy-2-(pyridi necarbonyl am no) pr opi oni c
acid ethyl ester, 3-hydroxy-2-

(et hyl pyri di necar bonyl am no) propionic acid ethyl ester, 2-
(et hyl pyri di necar bonyl am no) - 3- hydr oxypr opi oni ¢ aci d et hyl
ester, 3-hydroxy-2-(nmethoxypyri di necarbonyl am no) propi oni c
acid ethyl ester, 2-(ethoxypyridi necarbonyl am no) - 3-

hydr oxypr opi onic acid ethyl ester, 2-

(chl oropyri di necar bonyl am no) - 3- hydr oxypr opi oni ¢ aci d et hyl
ester, 2-(fluoropyridinecarbonyl am no) propionic acid ethyl
ester, 3-hydroxy-2-

(trifluoromethyl pyridi necarbonyl am no) propi oni ¢ aci d et hyl
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N-(p-methylbenzoy1)-DL-0-methylserine (Compound 9) [0108]<Production Example 10: Production of
Compound 10> L-Serine (2.00 g, 19.0 mmol) (Peptide Institute, Inc.) was dispersed in
tetrahydrofuran (19 mL) (Wako Pure Chemical Industries, Ltd.), and 2N aqueous sodium hydroxide
solution (19 mL) was added while being stirred and cooled with ice. Subsequently, 2-naphthoyl chloride
(3.64 g, 19.1 mmol) (Tokyo Chemical Industry Co., Ltd.) was added. The water bath was removed, and

the temperature wag rgtuMdhipyrasry tomparaiuse feyariarmLing Baigioniorl® nepromier that,

tetrahydrofuran was evaporated under reduced pressure. Hydrochloric acid (4 mL) (Wako Pure Chemical
Industries, Ltd.) wasiatiddchyhilesieting stirreadnamdppoled withdcdomyd aH was-adjusted to not more than

2. The solid was (hbt ined by filtration Whlc? ngﬁ;fgle[r;etl w sheg with water. tert-Butyl methyl ether

(30 mL) (Tokyo CREMICAMRGA8EY '&9., £fd.fw? d URIISEORBY hfatter was filtrated. This matter

was thoroughly waghyed witeiest-buty metibeihespFurher.doednagenpasesuaaesspely washed with
tert-butyl methyl ether: ethyl acetate (= 4:1) and n-hexane. Compound 10 was obtained in an amount of

2.92 g (yield: 59.298}. hoxgo @ H-ravMRY(Cys08) e aasbery| gyl RPN )i B.53¢I2H, m), 7.94 (4H, m),

8'46(1H'S)'[OHI%thyl ester, 2-(ethylpyridi necarbonyl am no) - 3-
met hoxypropi onic acid nethyl ester, 3-methoxy-2-
(et hoxypyri di necar bonyl anmi no) propi oni ¢ acid nethyl ester,
2- (et hoxypyri di necar bonyl am no) - 3- met hoxypr opi oni ¢ aci d
nmet hyl ester, 2-(chloropyridi necarbonyl am no) - 3-
nmet hoxypropi onic acid nethyl ester, 2-
(fl uoropyri di necar bonyl am no) - 3- met hoxypr opi oni ¢ aci d
nmet hyl ester, 3-nethoxy-2-
(trifluoromethyl pyridi necarbonyl am no) propi oni ¢ aci d net hyl
ester, 2-(hydroxypyridi necarbonyl am no) - 3- net hoxypr opi oni c
acid nethyl ester, 2-(am nopyridi necarbonyl am no) - 3-
nmet hoxypr opi oni ¢ acid nethyl ester, 3-ethoxy-2-
(pyri di necar bonyl am no) propi onic acid ethyl ester, 3-
et hoxy- 2- (et hyl pyri di necar bonyl am no) propi oni ¢ aci d et hyl
ester, 3-ethoxy-2-(ethyl pyridinecarbonyl am no) pr opi oni c
acid ethyl ester, 3-ethoxy-2-
(et hoxypyri di necar bonyl ani no) propi oni ¢ acid ethyl ester,
3- et hoxy- 2- (et hoxypyri di necar bonyl am no) propi oni ¢ aci d
et hyl ester, 2-(chloropyridinecarbonyl am no) - 3-
et hoxypropionic acid ethyl ester, 3-ethoxy-2-
(fl uoropyri di necar bonyl am no) propionic acid ethyl ester, 3-

et hoxy-2-(trifluoronethyl pyridi necar bonyl am no) propi onic
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N-(2-naphthoy1)-L-serine (Compound 10) [0111]<Production Example 11: Production of Compound 11>
Compound 11 was synthesized in accordance with the same method as that used for Compound 6
described above by using p-methylbenzoyl chloride and 0-acetyl-L-serine hydrochloride. [0112]1 H-NMR
(d6-DMS0): 8 1.91 (3H, s), 2.36 (3H, s), 4.71 (1H, m), 7.29 (2H, d), [0113]

acid ethyl ester, 3-ethoxy-2-

(hydr oxypyri di necar bonyl ani no) propi oni ¢ acid ethyl ester,

2- (am nopyri di necar bonyl ani no) - 3- et hoxypr opi oni ¢ aci d et hyl

ester, 3-nethoxy-2-(naphthoyl am no) propi onic acid (Conpound

13), 3-nmet hoxy-2- (et hyl napht hoyl am no) pr opi oni ¢ aci d, 2-

(et hyl napht hoyl am no) - 3- met hoxypr opi oni ¢ aci d, 3-mnethoxy-2-

(propyl napht hoyl am no) propi oni c acid, 3-nmethoxy- 2-

( met hoxynapht hoyl am no) propi oni ¢ aci d, 3-net hoxy- 2-

(et hoxynapht hoyl am no) propi onic acid, 2-

(chl or onapht hoyl am no) - 3- net hoxypr opi oni ¢ acid, 2-

(f 1 uor onapht hoyl am no) - 3- net hoxypropi oni ¢ acid, 3-nmethoxy-

2-(trifluoromethyl napht hoyl ) propi oni c acid, 3-ethoxy-2-

(et hyl napht hoyl am no) propi oni ¢ acid, 3-ethoxy-2-

(et hyl napht hoyl am no) propi oni ¢ acid, 3-ethoxy-2-

(propyl napht hoyl am no) propi oni ¢ acid, 3-ethoxy-2-

( met hoxynapht hoyl am no) propi oni ¢ aci d, 3-ethoxy-2-

(et hoxynapht hoyl am no) propi oni ¢ acid, 3-ethoxy-2-

(chl or onapht hoyl am no) propi oni ¢ acid, 3-ethoxy-2-

(f 1 uoronapht hoyl am no) propi oni ¢ acid, 3-ethoxy-2-

(trifluoromethyl napht hoyl ) propi onic acid, 3-hydroxy-2-

(napht hoyl am no) propi onic acid nethyl ester (Conpound 12),

3- hydr oxy- 2- ( et hyl napht hoyl am no) pr opi oni ¢ aci d mnet hyl

ester, 2-(ethyl naphthoyl am no) - 3-hydr oxypropi oni ¢ aci d

nmet hyl ester, 3-hydroxy-2-(propyl napht hoyl am no) propi oni c

acid nethyl ester, 3-hydroxy-2-

( et hoxynapht hoyl am no) propi oni ¢ acid nmethyl ester, 2-

(et hoxynapht hoyl am no) - 3- hydr oxypr opi oni ¢ aci d net hyl
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N-(p-methylbenzoy1)-0-acetyl-L-serine (Compound 11) [0114] <Production Example 12: Production of
Compound 12> Compound 12 was synthesized in accordance with the same method as that used for
Compound 6 described above by using 2-naphthoyl chloride and L-serine methyl ester hydrochloride.
[0115]1 H-NMR (d6-DMSO0): 8 3.67 (3H, s), 3.84 (2H, m), 4.61 (1H, m), 5.12 (1H, t), 7.62 (2H, m),
8.02 (4H, m), 8.53 (1H, s), 8.75 (1H, d). [0116]

ester, 2-(chl oronapht hoyl am no) - 3- hydr oxypr opi oni c acid

nmet hyl ester, 2-(fluoronaphthoyl am no) - 3-hydroxypropi onic
acid nethyl ester, 3-hydroxy-2-
(trifluoromethyl napht hoyl ) propi onic acid nethyl ester, 3-
hydr oxy- 2- ( napht hoyl am no) propi oni c acid ethyl ester, 3-
hydr oxy- 2- ( met hyl napht hoyl am no) propi onic acid ethyl ester,
2- (et hyl napht hoyl am no) - 3- hydr oxypr opi oni ¢ aci d et hyl
ester, 3-hydroxy-2-(propyl napht hoyl am no) propi onic acid

et hyl ester, 3-hydroxy-2-(nethoxynapht hoyl am no) pr opi oni c
acid ethyl ester, 2-(ethoxynaphthoyl ani no)- 3-

hydr oxypr opi onic acid ethyl ester, 2-

(chl or onapht hoyl am no) - 3- hydr oxypropi onic acid ethyl ester,
2- (f 1 uoronapht hoyl am no) - 3- hydr oxypr opi oni ¢ aci d et hyl
ester, 3-hydroxy-2-(trifluoronethyl napht hoyl)propionic acid
et hyl ester, 3-nethoxy-2-(nethyl napht hoyl am no) propi onic
acid nethyl ester, 2-(ethyl naphthoyl ani no)- 3-

nmet hoxypropi onic acid nethyl ester, 3-methoxy-2-

(propyl napht hoyl am no) propi onic acid nethyl ester, 3-

nmet hoxy- 2- ( met hoxynapht hoyl am no) pr opi oni ¢ aci d mnet hyl
ester, 3-nethoxy-2-(ethoxynapht hoyl am no) propi onic acid

nmet hyl ester, 2-(chl oronaphthoyl am no) - 3- net hoxypr opi oni c
acid nethyl ester, 2-(fluoronaphthoyl am no) - 3-

met hoxypropi onic acid nethyl ester, 3-methoxy-2-
(trifluoromet hyl napht hoyl ) propi onic acid nethyl ester, 3-
et hoxy- 2- (et hyl napht hoyl am no) propi onic acid ethyl ester,
3- et hoxy- 2- (et hyl napht hoyl anm no) propi oni ¢ acid ethyl ester,

3- et hoxy- 2- (propyl napht hoyl am no) propi oni ¢ aci d et hyl
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N-(2-naphthoyl)-L-serine methyl ester (Compound 12) [0117] <Production Example 13: Production of
Compound 13> Compound 13 was synthesized in accordance with the same method as that used for
Compound 4 described above by using 2-naphthoyl chloride and DL-0-methylserine. [0118]1

H-NMR (d6-DMSO0): 8 3.31 (3H, s), 3.78 (2H, m), 4.72 (1H, m), 7.62 (2H, m), 8.01 (4H, m), 8.53 (1H, s),
8.78 (1H, d). [0119] N-(2-naphthoyl)-DL-0-methylserine (Compound 13) 14>

ester, 3-ethoxy-2-(nethoxynaphthoyl am no) propi onic acid
et hyl ester, 3-ethoxy-2-(ethoxynaphthoyl am no) propi onic
acid ethyl ester, 3-ethoxy-2-
(chl or onapht hoyl am no) propi onic acid ethyl ester, 3-ethoxy-
2- (f1 uoronapht hoyl am no) propi onic acid ethyl ester, 3-
et hoxy-2-(trifluoronethyl napht hoyl ) propi oni c acid et hyl
ester, isonmers thereof, and/or pharmacol ogi cally acceptable
salts thereof, it is possible to nore preferably exenplify:
3- hydr oxy- 2- (benzoyl am no) pr opi oni ¢ acid (Conpound 2),
3- hydr oxy- 2- (net hyl benzoyl am no) pr opi oni ¢ aci d ( Conpounds
1, 3, 15), 3-acetoxy-2-(methyl benzoyl am no) propi onic acid
(Conpound 11), 2-(ethyl benzoyl ani no) - 3- hydr oxypr opi oni ¢
acid (Conmpound 7), 3-hydroxy-2-
(et hoxybenzoyl am no) propi oni ¢ acid (Conpound 5), 2-
(f1 uorobenzoyl am no) - 3- hydr oxypr opi oni ¢ acid (Conpound 4),
3-hydroxy-2-(trifluoronmethyl benzoyl am no) propi onic acid
(Conpound 8), 3-hydroxy-2-(bi phenyl am no) propi onic acid
(Conpound 14), 3-hydroxy-2-(napht hoyl am no) propi onic acid
(Conpound 10), 3-nethoxy-2-(benzoyl am no) propionic acid
(Conpound 16), 3-nethoxy-2-(methyl benzoyl am no) propi onic
acid (Conmpound 9), 3-hydroxy-2-
(et hyl benzoyl am no) propi oni ¢ acid net hyl ester (Conpound
6), 3-hydroxy-2-(nethyl benzoyl ani no) propi oni c acid et hyl
ester (Conpound 17), 3-methoxy-2-(naphthoyl am no) propi onic
acid (Conmpound 13), 3-hydroxy-2-(naphthoyl am no) propi oni ¢
acid nethyl ester (Conpound 12), isoners thereof, and/or

phar macol ogi cal |y acceptable salts thereof, it is possible
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Compound 14 was synthesized in accordance with the same method as that used for Compound 4
described above by using 4-phenylbenzoyl chloride and L-serine. [0121]1H-NMR (CD30D): 8 4.03 (2H,
m), 4.75 (1H, m), 7.45 (3H, m), 7.73 (4H, m), 7.99 (2H, s), 8.37 (1H, d). [0122]
N-(p-phenylbenzoyl)-L-serine (Compound 14) [0123]<Production Example 15: Production of Compound
15> D-Serine (1.67 g, 15.9 mmol) (Tokyo Chemical Industry Co., Ltd.), water (9 mL), potassium

carbonate (16.6 gy 46,§,81Mab (WakQ Pure fiRemaicahfidysfries, Ltd.), and tetrahydrofuran (9 mL) (Wako
Pure Chemical Industries, Ltd.) were added to a recovery flask (egg plant flask), and p-methylbenzoyl

chloride (2.59 g, 16.7 m@ohy@dvyh)2waberitad aropwaisefop2aintites nwhiledssingwiidred) and cooled

with ice. The water hath was r ved, and the temperature was returned to,r temperature to perform

the agitation for 2 'ﬁ%gé%ﬁé??t&ﬂeg%rlocﬁ%? Ly @Léﬁn UKy © ac! d CZ%erpOLPan
1, 3, 15), 2-(ethyl benzoyl am no)- 3-hydroxypropi onic acid
(Conpound 7), 3-hydroxy-2-(nethoxybenzoyl am no) propionic
acid (Conmpound 5), 2-(fluorobenzoylam no) - 3-
hydr oxypr opi oni ¢ acid (Conpound 4), 3-hydroxy-2-
(trifluoromethyl benzoyl am no) propi onic acid (Conpound 8),
3- met hoxy- 2- (benzoyl am no) propi oni ¢ acid (Conpound 16), 3-
nmet hoxy- 2- (met hyl benzoyl am no) propi oni ¢ acid (Conmpound 9),
3- hydr oxy- 2- (et hyl benzoyl am no) propi oni ¢ acid nethyl ester
(Conpound 6), isoners thereof, and/or pharmacol ogically
acceptable salts thereof, and it is possible to nost
preferably exenplify:

3- hydr oxy- 2- (net hyl benzoyl am no) pr opi oni ¢ aci d

(Conpound 1), 2-(fluorobenzoyl ani no) - 3-hydroxypr opi oni c
acid (Conmpound 4), 3-hydroxy-2-
(trifluoromethyl benzoyl am no) propi onic acid (Conpound 8),
i somers thereof, and/or pharmacol ogically acceptable salts
t her eof .
[ 0067] The conmpounds as descri bed above have the
excel l ent function to prevent or aneliorate (inprove) the
pi gmentation. Further, the compounds are excellent in the
solubility in the hydrophilic or lipophilic nmedium and it
is easy to produce or formul ate the pharmaceuti cal
preparation such as the external preparation for skin or

the like. Further, the conpounds are excellent in the
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Pure Chemical Industries, Ltd.) was added to the reaction solution, and pH was adjusted to not more than
2, followed by being stirred while being cooled with ice for 20 minutes. Precipitated crystals were collected
by filtration, which were washed with water. The solid was dried under reduced pressure, and then 12 mL
of ethyl acetate (Wako Pure Chemical Industries, Ltd.) was added to obtain undissolved matter by
filtration. The matter was washed with ethyl acetate. The matter was dried under reduced pressure for 24

hours, followed bysbeipig fecyystallizad With 2-abdure salvept ehsmancliWakp Phke Ghemical Industries,
Ltd.)/water = 5/5. Compound 15 was obtained in an amount of 2.20 g (yield: 62.0%). [0124]1

H-NMR (d6-DMS0)e8enB6qBH, &) d317%e (2o na)oundis (EXhghi 1.20heH el 7n2ref de @ 28 (1H, d).
[0125] N-(p- methylbenzo % -serln omp un(zdlfﬁ%g[,%lze ]< roductlonE'E pIe 16: Production of
Compound 16> CBmpound 6 \{% syr?th%sae ccor ancg WS4 e Method as that used for

Compound 7 desgrizgsBpbove tye conpounds represented by the general fornulas
(1) and (2) described above, the conpounds defined in <2>,
<3>

<4>, <6>, and <7> described above, the isomers

t hereof, and/or the pharnmacol ogically acceptable salts

t hereof can be produced by perform ng, for exanple, the
reactions of deprotection, coupling, and introduction of
any protecting group in accordance with the foll ow ng
production nmethod described in this specification and, for
exanpl e, a nethod described, for exanple, in "Fundanental
and Experinments for Peptide Synthesis (Maruzen)" by using a
starting material of commercially avail abl e serine or
serine derivative.

[ 0069] As for the conmpounds as described above, it is
possible to use isoners thereof. The isoner neans a

st ereoi soner such as an optical isomer. Further, each of
t he conpounds represented by the general formulas (1) and
(2) described above, the conpounds defined in <2> <3>,

<4>, <6>, and <7> descri bed above, the isonmers thereof,

and/ or the pharnacol ogically acceptable salts thereof can
exist in the formof a racem c substance which is a 1:1
m xture of (L) isomer and (D) isoner as well as a racemc
m xture in which (L) isonmer and (D) isoner exist at an
arbitrary mxing ratio, in addition to the formof (L)

i somer or (D) isonmer which is optical isoner. The
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using benzoyl chloride and DL-0-methylserine. [0127]1 H-NMR (d6-DMSO0): 8 3.28 (3H, s), 3.72
(2H, m), 4.63 (1H, m), 7.62 (2H, m), 7.51 (3H, m), 7.88 (2H, s), 8.58 (1H, d). [0128]
N-benzoyl-DL-0-methylserine (Compound 16) <Production Example 17: Production of Compound 17>
[0129]Compound 17 was synthesized in accordance with
conmpounds represented by the general fornulas (1) and (2)
descri bed above, the conmpounds defined in <2> <3> <45,
<6>, and <7> described above, the isoners thereof, and/or
t he pharnmacol ogi cally acceptable salts thereof according to
the present invention are usable in any one of the forns
descri bed above. However, it is preferable to use (L)
i somer of the optical isonmers in view of the efficacy of
medi ci ne or the safety.
[ 0070] The conpounds as descri bed above can be al so used
t hensel ves as the prophylactic or aneliorating agent for
pigmentation. Furthernore, they can be al so used as salts
after converting theminto the formof salt by treating
them t oget her with pharmacol ogi cally acceptable acid or
base. It is possible to preferably exenplify, for exanple,
m neral acid salts including, for exanple, hydrochloride,
sulfate, nitrate, phosphate, and carbonate; organic acid
salts including, for exanple, maleate, funmarate, oxal ate,
citrate, lactate, tartrate, nethanesul fonate, para-
t ol uenesul fonate, and benzenesul fonate; alkali netal salts
i ncludi ng, for exanple, sodiumsalt and potassiumsalt;
al kaline earth netal salts including, for exanmple, calcium
salt and nmagnesium salt; organic am ne salts including, for
exanple, triethylamne salt, triethanolam ne salt, anmoni um
salt, nonoet hanol am ne salt, and piperidine salt; and basic
am no acid salts including, for exanple, lysine salt and
alginic acid salt.

[0071] The conpounds represented by the general fornulas

58



the same method as that used for Compound 6 described above by using p-methylbenzoyl! chloride and
L-serine ethyl ester hydrochloride. [0130]1H-NMR (CDC13): 8 1.33 (3H, t), 2.41 (3H, s), 2.70 (1H, t), 4.07
(2H, m), 4.29 (2H, q), 4.84 (11, m), 7.09 (1H, d), 7.26 (2H, d), 7.73 (2H, d). [0131]
N-(p-methylbenzoyl)-L-serine ethyl ester (Compound 17) [0132] <Test Example 1: Investigation of
ultraviolet B (UVB) - induced activation inhibition test using normal human melanocyte >

(1) and (2) described above, the conpounds defined in <2>,

<3>, <4>, <6>, and <7> described above, the isoners

t hereof , and/or the pharnmacol ogically acceptable salts

t hereof, which are thus obtained as descri bed above, have
the excell ent prophylactic or aneliorating action for

pi gmentation. Therefore, they are useful as the active

i ngredients of the external preparation for skin. As for

t he pharmacol ogi cal action of the active ingredient as
descri bed above, it is estimted that the nelanin
production is suppressed, for exanple, through inhibition
of the nelanocyte activation and the tyrosinase activity

i ncluding, for exanple, inhibition of the tyrosinase
enzymati c reaction, suppression of the tyrosinase gene
expressi on, suppression of the tyrosinase protein
production, and the tyrosinase-rel ated protein degradati on.
Thus, it is possible to preferably exenplify the fact that
the prophylactic or aneliorating action for pignentation is
provi ded.

[ 0072] As shown in Test Exanples described |ater on, the
conmpounds represented by the general fornulas (1) and (2)
descri bed above, the conmpounds defined in <2> <3> <4>,
<6>, and <7> descri bed above, the isoners thereof, and/or

t he pharnmacol ogi cally acceptabl e salts thereof have been
confirmed to have the excellent action to suppress the
activation of nelanocyte in an in vitro evaluation system
It is considered that the conpounds represented by the

general formulas (1) and (2) described above, the conpounds

59



[0133]The suppressing effect of each of the compounds, which was exerted on the activation of
melanocyte by the melanocyte activating factor produced and released from normal human keratinocyte
by the ultraviolet B (LIVE), was investigated by using the index of the cell proliferation function of normal
human melanocyte. [0134]Normal human keratinocyte cells (Kurabo Industries, Ltd.) were seeded by
using Humedia-KG2 medium (Kurabo Industries, Ltd.) at a concentration of 10 x 104 cells/well in 24-well

plate, followed by heing gyltyrpdinr 24-Raurs4Q135he gompernddeks pyalaiedyeas dissolved at a

concentration of 100 mM in DMSO, which was diluted 1,000 times with Humedia-KG2 medium and used
as a sample solutios ey fortthe psitiveacointos| droeipp hanexeantio gicidias disselveadtea concentration

of 100 mM in DMSO, which was diluted. 1,000 times with Humedia-:KG2 medium and used as a positive
A b o b BRIGE LSS il THOG Bihas ot

control sample softition: Ashf%rr‘:fﬁ ne

Humedia-KG2 megliyietueh was wseghasm negative apotol sampie seltion. duppnesrtiralion, at which
the cell proliferation of normal human melanocyte was not affected, was set for each of the compounds.

[0136]The mediurh ¥ RhRADNHUNRAR HEFAtirityed widteeR@sarfget withotumediRIkG 2 trhgdium (sample
solution) containirk%me%%omﬁogagpqteasqucil]eetegﬁmqpagplaﬁ?rét{a' 1Ak the.cglls were cultured for
t c t

further 24 hours. After that, the medium was exchanged wi BS (phosphate butfered saline), and cells
were irradiated witltetieer ulbkviclboBe(UVBhat 5imnsJ/cnhi2 by apog adsultrewicdeielansal (B2 Oisd=30/DMR,

Toshiba Medical Supply Co., Ltd.) as a light source. After the ultraviolet radiation, PBS was exchanged
with the sample s@l%ﬂﬁh?beﬁlgrv(?éﬁjeaéulfﬁrédafﬂpflﬁl%ﬁerdfé‘ﬁroh?&dar?@ﬂY@n tHEuRQTPYP e hatant was

collected. defined in <2> <3> <4> <6> and <7> described above, the

i somers thereof, and/or the pharmacol ogically acceptable
salts thereof are useful as the active ingredient of the
prophyl actic or aneliorating agent for pignmentation.

[ 0073] Any conpound, which provides any action or
function other than the prophylactic or aneliorating action
or function for pignmentation, also exists in the conmpounds
represented by the general formulas (1) and (2) described
above, the conmpounds defined in <2> <3> <4> <6>, and <7>
descri bed above, the isonmers thereof, and/or the
pharmacol ogi cal |y acceptable salts thereof. Any external
preparation for skin, which contains the conpound in order
to express the action or function other than the

prophyl actic or aneliorating action or function for

pi gmentation, also belongs to the technical scope of the
present invention. Because the external preparations to
provide the action other than the prophylactic or
aneliorating action or function for pigmentation utilizes

the effect of the present invention, in case where the
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[0137]Normal human melanocyte cells were seeded to 96- well plate by using a medium of Medium 254
(Kurabo Industries, Ltd.) so that the concentration was 3 x 104 cells/well, and the cultivation was
performed for 24 hours. After that, the medium was exchanged with the culture supernatant collected
from normal human keratinocyte, and the cells were cultured for further 24 hours. After the cultivation for
24 hours, the medium was exchanged with Humedia-KG2 medium containing 0.5 mg/mL of

3-(4,5-dimethy1- %—mi@?ﬁ&l)-ér%sHmﬂyéﬁ%Hrt@tf&ZPHH@'aﬁqwi_dﬁ MEHTbranthingaeldvaton was
performed for 3 hours. [0138]The formazan amount was determined by measuring the absorbances at
570 nm and 690 rmh @ficed |yseensrepayeadaiitrc2 @ropanrbl loy ateats afhiritroplate redd@mn(Benchmark

Plus, Bio-Rad) anF subtractlnﬁﬁthe. absorbafsﬁe at 690 nm frorTn the absorb]ant(:ﬁ at 570 nm. [0139]The

suppressing effec of eBeR'Tr Y gtcb(r)‘r{]poausn Sn?ﬁé 'n?élla%cyfénﬁ}o'lf?@ra ion wgs?Q%%Lé% d by the

percentage (%) as Hig tyerzan podusdiogdidipavhile e phsorbgneenaf (e DiksEradser group
(negative control group) irradiated with the ultraviolet B (UVB) was assumed as 100. [0140]It can be
judged that the lo@EPHfe PRSH R tidr NG foRe1RIza8I i§ adHeY I odferaRb aRbRINTRY IS

thereof. The external preparation for skin of the present
invention is provided to prevent or aneliorate the
pi gmentation. The use of the external preparation for skin
of the present invention is for preventing or aneliorating
the pignmentation. The use for preventing or aneliorating
the pignmentation includes the use for "skin whitening"
"freckle anelioration"” or the like, which principally ains
at the object achieved by preventing or aneliorating the
pi gment ati on.
[ 0074] <External preparation for skin of the present
i nventi on>

The external preparation for skin of the present
invention is characterized in that the external preparation
for skin contains the prophylactic or aneliorating agent
for pignmentation consisting of any one of the conpounds
represented by the general formulas (1) and (2) described
above, the conmpounds defined in <2> <3> <4> <6> and <7>
descri bed above, the isonmers thereof, and/or the
phar macol ogi cal | y acceptable salts thereof.
[ 0075] In order to effectively exhibit the prophylactic
or aneliorating action or function for pignentation of the

conmpounds represented by the general fornulas (1) and (2),
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proliferation ratio is. Therefore, when the production ratio of formazan is lower, it is possible to judge that
the suppressing activity of the compound to be evaluated is high with respect to the activation of
melanocyte by the melanocyte activating factor produced and released by normal human keratinocyte.
[0141] Table 1 Added compound Ultraviolet B (UVB) (mJ/cm2)

t he conpounds defined in <2> <3> <4> <6> and <7>

descri bed above, the isoners thereof, and/or the

phar macol ogi cal |y acceptable salts thereof, it is

preferable to contain one or two or nore of the species

sel ected fromthe conpounds represented by the genera

formulas (1) and (2), the conpounds defined in <2> <3>,

<4>, <6>, and <7> described above, the isonmers thereof,
and/ or the pharnacol ogically acceptable salts thereof in a
total amount of 0.0001% by mass to 20% by nass, nore
preferably 0.001% by mass to 10% by nmass, and nmuch nore
preferably 0.005 to 5% by nmass with respect to the total
anount (gross anount) of the external preparation for skin.
If the content with respect to the total anount (gross
anount) of the external preparation for skin is |ess than
0. 0001% by nass, the prophylactic or aneliorating action or
function for pignentation is lowered. On the other hand,
even if an amount exceedi ng 20% by mass is used, the effect
reaches the plateau. Therefore, it is preferable to adopt
the content described above with respect to the total
anount (gross anount) of the external preparation for skin.
[ 0076] Only one of the conpounds represented by the
general formulas (1) and (2) described above, the conpounds
defined in <2> <3> <4> <6>, and <7> described above, the
i somers thereof, and/or the pharmacol ogically acceptable
salts thereof can be also contained in the external
preparation for skin of the present invention.

Alternatively, two or nore of themcan be also contained in

62



Melanocyte proliferation ratio Average(%) Standard deviation(%) DMSO 0

combination in the external preparation for skin of the
present invention.

[ 0077] The external preparation for skin of the present
i nvention exhibits the effect for prevention or
anelioration of those related to the abnormality rel evant
to the pignentation, including, for exanple, for
"prevention or amelioration of pignmentation”, "skin

whi teni ng" and "freckle amelioration"” by blending the
conmpounds represented by the general fornulas (1) and (2)
descri bed above, the conmpounds defined in <2> <3> <45,
<6>, and <7> described above, the isoners thereof, and/or
t he pharnmacol ogi cally acceptabl e salts thereof.

[ 0078] In the external preparation for skin of the
present invention, it is possible to contain any arbitrary
conmponent usually used for the cosnetic preparation, other
than the essential conponents as described above. As for
the arbitrary conponent as descri bed above, it is possible
to contain, for exanple, hydrocarbons including, for
exanpl e, squal ane, Vaseline, and mcrocrystalline wax;
esters including, for exanple jojoba oil, carnauba wax, and
octyl dodecyl oleate; triglycerides including, for exanple,
olive oil, beef tallow, and coconut oil; fatty acids

i ncluding, for exanple, stearic acid, oleic acid, and
retinoic acid; higher alcohols including, for exanple,

ol eyl al cohol, stearyl alcohol, and octyl dodecanol;

ani oni ¢ surfactants including, for exanple, sulfosuccinic

aci d ester and sodi um pol yoxyet hyl eneal kyl sul f at e;
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47.9 3.40 DMSO(negative control) 5 100.0 5.82 Tranexamic acid(positive control) 5

anphoteric surfactants including, for exanple, alkyl
bet ai ne; cationic surfactants including, for exanple,

di al kyl ammoni um  noni oni ¢ surfactants including, for
exanpl e, sorbitan fatty acid ester, fatty acid

nonogl yceri de, pol yoxyet hyl ene adducts thereof,

pol yoxyet hyl ene al kyl ether, and pol yoxyethyl ene fatty acid
ester; polyhydric al cohols including, for exanple

pol yet hyl ene gl ycol, glycerol, and 1, 3-but anedi ol ;

t hi ckeni ng/ gel li ng agents; antioxidants; ultraviolet
absorbing agents; coloring materials; antiseptics or
preservatives; and powders. The external preparation for
skin of the present invention can be produced w thout any
difficulty by treating the conponents as descri bed above in
accordance with the ordinary nethod in addition to the
prophyl actic or aneliorating agent for pignmentation of the
present invention.

[ 0079] The external preparation for skin of the present

i nvention can be produced by treating the essenti al
conmponents and the arbitrary conponents as descri bed above
in accordance with the ordinary nmethod, and processing the
conmponents, for exanple, into a lotion, a mlky lotion, an
essence, a cream a pack cosnetic preparation, or a washing
preparation. Any preparation formcan be adopted provided
that the preparation formcan be applied to the skin.
However, the active ingredient pernmeates into the skin to
exhibit the effect. Therefore, it is nore preferable to

use the preparation formwhich is conformable to the skin
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82.0 6.19 Compound 1 5 57.0 5.88 Compound 2 5 60.9

i ncluding, for exanple, the lotion, the mlKky lotion, the
cream and the essence.

[ 0080] The present invention will be explained in nore
detail below as exenplified by Exanples. However, it goes
wi t hout saying that the present invention is not limted to

only Exanpl es as descri bed bel ow.

EXAMPLES
[ 0081] <Pr oducti on Exanple 1: Production of Conpound 1>
[Step 1] Synthesis of p-nmethyl benzoyl chloride

p- Toluic acid (100 g, 0.734 nmol) (Tokyo Chem ca
I ndustry Co., Ltd.) and toluene (500 nm.) (Wako Pure
Chem cal Industries, Ltd.) were placed into a sufficiently
dried recovery flask (egg plant flask), and p-toluic acid
was di ssolved. Thionyl chloride (132.4 nL, 1.84 nol) (Wako
Pure Chem cal Industries, Ltd.) was added dropwi se to this
solution for 1 hour. After the dropw se addition, the
sol ution was heated and refluxed for 2 hours. After the
reaction, the tenperature was cooled to roomtenperature,
and then renmining thionyl chloride and renaining tol uene
wer e evaporated by using a rotary evaporator. Toluene (200
m.) was added to an obtai ned concentrate, and the
concentrating operation was repeated twice. A finally
obt ai ned resi due was di ssolved in tetrahydrofuran (200 nlL)
(Wako Pure Chemical Industries, Ltd.), which was used in
t he next step.

[ 0082] [Step 2] Synthesis of N-(p-nethyl benzoyl)-L-
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6.37 Compound 35 61.6 8.98 Compound 4 5 55.3 2.20

serine

L-Serine (100 g, 0.952 nol) (Wako Pure Cheni cal
I ndustries, Ltd.), potassium carbonate (131.5 g, 0.952 nol)
(Wako Pure Chemical Industries, Ltd.), and water 1 L were
placed into a recovery flask (egg plant flask), followed by
stirring vigorously. p-Methyl benzoyl chloride prepared in
Step 1 was dissolved in tetrahydrofuran (Wako Pure Chem ca
I ndustries, Ltd.), which was added dropwi se to this
solution for 30 minutes. During this process, pH was
mai ntained in the vicinity of 8 while additionally adding
pot assi um carbonate. After the conpletion of the dropw se
addition, the agitation was perfornmed for 1 hour. The
reaction solution was added to water 1 L which was prepared
in a distinct vessel, and then pH was adjusted to not nore
than 3 with hydrochloric acid, followed by being cooled to
4°C. Precipitated crystals were filtrated, foll owed by
being recrystallized with a m xed solvent of ethanol (Wako
Pure Chem cal Industries, Ltd.)/water = 6/4. An objective
substance was obtained in an amount of 106.0 g (yield:
64.7% .
[ 0083] 'H NMR (de-DVBO): 3 2.36 (3H, s), 3.80 (2H, d),
4.47 (1H, q), 7.29 (2H, d), 7.80 (2H, d), 8.29 (1H d).
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Compound 55 63.4 4.23 Compound 7 5 65.1 8.80 Compound 8

[ 0084]

OH

OH

I=

N- ( p- met hyl benzoyl ) - L-seri ne (Conpound 1)
[ 0085] <Pr oducti on Exanple 2: Production of Conpound 2>
Compound 2 was synthesized in accordance with the sane
nmet hod as that used for Conpound 1 descri bed above by using
benzoi c acid and L-serine.
[ 0086] 'H NMR (de-DVBO): 3 3.70 (2H, n), 4.23 (1H q),
7.49 (3H, n), 7.88 (2H, d), 8.23 (1H, d).
[ 0087]

OH

OH

Ir=z

O

N-benzoyl - L-seri ne (Conmpound 2)
[ 0088] <Producti on Exanple 3: Production of Compound 3>
Compound 3 was synthesized in accordance with the sane
met hod as that used for Conpound 1 described above by using
p-toluic acid and DL-serine.
[ 0089] 'H NVR (ds-DVMBO): & 2.36 (3H, s), 3.68 (2H, m,
4.19 (1H, m), 7.26 (2H, d), 7.76 (2H, d), 8.07 (1H d).
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553.9 11.18 Compound 9 5 62.3 3.66 Compound 10 5

[ 0090]

OH
0O
OH
N
H
O

N- ( p- met hyl benzoyl ) - DL- seri ne (Conpound 3)
[ 0091] <Pr oducti on Exanpl e 4: Production of Conpound 4>

L-Serine (2.01 g, 19.1 mml) (Peptide Institute, Inc.)
and potassium carbonate (2.89 g, 20.9 mml) (Wako Pure
Chem cal Industries, Ltd.) were weighed, and then water (10
m.) was added. A solution of p-fluorobenzoyl chloride
(3.61 g, 22.8 Mol ) (Wako Pure Chemi cal |ndustri es,
Ltd.)/tetrahydrofuran (10 nmL) (Wako Pure Chemi ca
I ndustries, Ltd.) was added dropwi se for 9 mnutes while
being stirred and cooled with ice. The water bath was
renoved, and the tenperature was returned to room
tenperature to performthe agitation for 43.5 hours. After
that, tetrahydrofuran was evaporated under reduced
pressure. Hydrochloric acid (4 nL) (Wako Pure Chemni ca
I ndustries, Ltd.) was added while being stirred and cool ed
with ice, and pH was adjusted to not nore than 2. Water
(40 mL) was added, and the solid was obtained by
filtration. The solid was sufficiently washed with water
After perform ng the drying for 4 hours under reduced

pressure, the solid was dissolved in ethyl acetate (200 nlL)
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82.4 7.39 Compound 11 5 71.8 6.60 Compound 12 5 83.1

(WAko Pure Chemical Industries, Ltd.), which was
successively washed with a m xture sol ution of saturated
saline solution (50 m.) and 5N hydrochloric acid (5 nl)
(Wako Pure Chemical Industries, Ltd.) and saturated saline
solution (100 nmL x 2). The organic |layer was dried with
anhydr ous sodi um sul fate (Wako Pure Chemi cal |ndustries,
Ltd.), followed by being filtrated. The filtrate was
concentrated under reduced pressure. tert-Butyl nmethyl

et her (Tokyo Chemical Industry Co., Ltd.) was added to the
concentrated residue, and undissolved matter was filtrated.
Conmpound 4 was obtained in an anount of 1.65 g (yield:
38.0% .

[ 0092] 'H NVR (CDsOD): & 4.01 (2H, n), 4.71 (1H, m),
7.22 (2H, m), 7.96 (2H, m).

[ 0093]

OH

OH
N
H
O
F

N- (p-fl uorobenzoyl)-L-serine (Conmpound 4)
[ 0094] <Producti on Exanple 5: Production of Compound 5>
Compound 5 was synthesized in accordance with the sane
met hod as that used for Conpound 4 described above by using
p- met hoxybenzoyl chloride and L-serine.

[ 0095] 'H- NMR (CD;OD): & 3.87 (3H, s), 4.00 (2H, m,
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2.20 Compound 13 5 80.3 6.34 Compound 14 5 75.0 7.39

4.71 (1H, m), 7.02 (2H, d), 7.88 (2H, d).
[ 0096]

OH

OH
N
H
O
MeO

N- ( p- net hoxybenzoyl ) - L- serine (Conpound 5)

[ 0097] <Producti on Exanple 6: Production of Compound 6>
L- Serine nmethyl ester hydrochloride (1.55 g, 9.96
mmol ) (Tokyo Chemi cal Industry Co., Ltd.) was dispersed in

di chl oronmet hane (30 nL) (Wako Pure Chem cal |ndustries,
Ltd.), to which triethylamne (2.25 g, 22.2 mmol) (Wako
Pure Chem cal Industries, Ltd.) was added. A solution of

p- met hyl benzoyl chloride (1.78 g, 11.5 mmol)

(Al drich)/dichloromethane (5 nL) was added dropw se thereto
for 3 mnutes while being stirred and cooled with ice. The
wat er bath was renpved, and the tenperature was returned to
roomtenperature to performthe agitation for 6 hours.

After that, the reaction solution was diluted with ethyl
acetate (100 nL) (Wako Pure Chem cal Industries, Ltd.),

whi ch was successively washed with saturated sodi um

hydr ogencar bonate solution (30 nL), 1N hydrochloric acid
(50 nL), and saturated saline solution (30 nL, 60 nL x 2L).
The organic layer was dried with anhydrous sodium sul fate
(Wako Pure Chemical Industries, Ltd.), foll owed by being

filtrated. The filtrate was concentrated under reduced
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Compound 15 5 60.2 4.60 Compound 16 5 65.5 7.39 Compound 17

pressure. The residue was purified by silica gel colum
chromat ography (n-hexane: ethyl acetate = 1:2). Fractions
cont ai ni ng the objective substance were coll ected, followed
by bei ng concentrated under reduced pressure. Conpound 6
was obtained in an anount of 1.88 g (yield: 79.5%.

[ 0098] 'H NMR (CDCl 3): & 2.41 (3H, s), 2.58 (1H, brs),
3.83 (3H, s), 4.07 (2H, m, 4.88 (1H, m, 7.06 (1H d),
7.25 (2H, d), 7.73 (2H, d).

[ 0099]

OH

OMe
N
H
O
N- ( p- net hyl benzoyl ) -L-serine nethyl ester (Conmpound 6)
[ 0100] <Producti on Exanple 7: Production of Conmpound 7>
L-Serine (1.18 g, 11.2 nmol) (Peptide Institute, Inc.)
and potassium carbonate (1.71 g, 12.4 mol) (Wako Pure
Chem cal Industries, Ltd.) were weighed, and then water (5
m.) and tetrahydrofuran (5 nL) (Wako Pure Chemi cal
I ndustries, Ltd.) were added. p-Ethyl benzoyl chloride
(2.24 g, 13.3 mvol) (Wako Pure Chem cal |ndustries, Ltd.)
was added dropwi se for 5 mnutes while being stirred and
cooled with ice. The water bath was renoved, and the
tenperature was returned to roomtenperature to performthe
agitation for 16 hours. After that, tetrahydrofuran was

evapor at ed under reduced pressure. Hydrochloric acid (3
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573.6 4.76 [0142]The ratio of melanocyte proliferation shows the average and the standard deviation of
three measurements. [0143]According to the result shown in Table 1, all of the compounds exhibit the
excellent suppressing effect, although the melanocyte activation suppressing activity involves any
difference depending on the compound. Therefore, it has been revealed that all of the compounds have
the excellent suppressing action or function with respect to the activation of melanocyte caused by the

melanocyte activating fagir Predreeeiand elpasedifoMies, Ltd.) was added whil e
being stirred and cooled with ice, and pH was adjusted to
not nore than 2. Water (20 nL) was added, and the solid
was obtained by filtration. The solid was sufficiently
washed with water. The solid was heated and dissol ved in
tert-butyl methyl ether (20 nlL) (Tokyo Chenical |ndustry
Co., Ltd.), which was thereafter washed with saturated
saline solution (10 m.). The organic layer was dried with
anhydr ous sodi um sul fate (Wako Pure Chemi cal |ndustries,
Ltd.), followed by being filtrated. The filtrate was
concentrated under reduced pressure. tert-Butyl nmethyl
et her was added to the concentrated residue, and
undi ssol ved nmatter was filtrated. Conpound 7 was obtai ned
in an amount of 1.08 g (yield: 40.5%.

[ 0101] 'H NMR (CDsOD): & 1.27 (3H, t), 2.73 (3H, q),
4.02 (2H, n), 4.72 (1H, m, 7.34 (2H, d), 7.82 (2H d).
[ 0102]

OH
OH
N
H
O

N- (p- et hyl benzoyl ) -L-serine (Conpound 7)
[ 0103] <Producti on Exanple 8: Production of Conmpound 8>
Compound 8 was synthesized in accordance with the sane

met hod as that used for Conpound 7 described above by using
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normal human keratinocyte. [0144] <Test Example 2: Investigation of Ultraviolet ray-induced pigmentation
inhibition test of Compound 1 using pigmented guinea pigs > Skins of backs of eight pigmented
guinea pigs were subjected to the hair removal and the hair shaving with electric hair clippers and shaver,
and these sites were covered with black cloths each having four radiation windows of 2 x 2 cm in total
disposed at two upper left and right positions and two lower left and right positions respectively. After that,
the ultraviolet ray W_a? radiate g IRt 1Y/ ey using BL2E@S B3R Iampas the light source. This
operation was repeatedly performed on 1st, 3rd, 5th, and 8th days of the test to induce the pigmentation
at the four test sites. TheldopO(KP1ODe edatiied (Sdmpaundt 1Y dvaslitissolvedrald prepared in
ethanol so that th % ncentra 'or&yvgsza% /v). Ethanol was applied as the solvent control group. The
application of each‘of'the’compounds td be’evaluated was started from the time of completion of the
ultraviolet radiatiop@rptfje 1st day of the test. Each of the compounds to be evaluated was applied in an
amount of 30 gL once a day to the predetermined test sites, and this procedure was continuously carried
out for 5 weeks (until 35th day of the test). The skin luminosj@Hrightness) (L* value) was measured for
each of the test sites by using a hue color diffef€hce metgr (color analyzer) (CR-200, Konica Minolta
Holdings Inc.) before the ultraviolet radiation on fhe appli¢ation start day (on the 1st day of the test) and
FETRQIN A by subtracting the L* value before

N-(p-trifluoronethyl benzoyl)-L-serine (Conpound 8)
[ 0105] <Pr oducti on Exanple 9: Production of Conpound 9>
Conmpound 9 was synthesized in accordance with the sane
nmet hod as that used for Conpound 7 descri bed above by using
p- met hyl benzoyl chloride and DL- O net hyl seri ne.
[ 0106] 'H NMR (de-DVBO): & 2.36 (3H, s), 3.28 (3H, s),
3.71 (2H, n), 4.63 (1H, m, 7.28 (2H, d), 7.80 (2H d),
8.49 (1H, d).
[ 0107]

OMe

OH
N
H
0)

N- ( p- net hyl benzoyl ) - DL- O et hyl serine (Conpound 9)
[ 0108] <Producti on Exanpl e 10: Production of Conpound
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Compound evaluatedConcentration AL* value Solvent control group-11.830.78 Compound
13%-9.980.71 AL* value indicates "average standard deviation" of 8 samples. [0146] <Example 1:
Production Example 1 of external preparation for skin of the present invention> A cosmetic
preparation (lotion), which was the external preparation for skin of the present invention, was
manufactured in accordance with a formulation shown in Table 3. That is, the formulation components
were heated to 8Q@;followed by being stirred, dissolved, and cooled while performing agitation to obtain
the cosmetic preparation (Lotion 1). Similarly, a lotion of Comparative Example 1 in which the
"pigmentation suppressihgSgjemef tRe PegentliBvention(Coahsainde) wasireplaeed with Wwater and a

lotion of Comparative Example 2 in which the "piymentation pressi ent of the present invention
(Compound 1y wiS SeFl-CBa i ol Sl WPALS TR ATabt el C haks Pl e

Chem cal Industries, Ltd.), and 2N aqueous sodi um hydroxi de
solution (19 nL) was added while being stirred and cool ed
with ice. Subsequently, 2-naphthoyl chloride (3.64 g, 19.1
nmol ) (Tokyo Chemi cal Industry Co., Ltd.) was added. The
wat er bath was renoved, and the tenperature was returned to
roomtenperature to performthe agitation for 16 hours.
After that, tetrahydrofuran was evaporated under reduced
pressure. Hydrochloric acid (4 nmL) (Wako Pure Chemi cal

I ndustries, Ltd.) was added while being stirred and cool ed
with ice, and pH was adjusted to not nore than 2. The
solid was obtained by filtration, which was sufficiently
washed with water. tert-Butyl methyl ether (30 mL) (Tokyo
Chem cal Industry Co., Ltd.) was added, and undi ssol ved
matter was filtrated. This matter was thoroughly washed
with tert-butyl nethyl ether. Further, the matter was
successively washed with tert-butyl nethyl ether: ethyl
acetate (= 4:1) and n-hexane. Conpound 10 was obtained in
an armount of 2.92 g (yield: 59.2%.

[ 0109] 'H NVR (CDsOD): & 4.04 (2H, n), 4.77 (1H, m),

7.59 (2H, n), 7.94 (4H, n), 8.46 (1H, s).
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[0147] Table 3 % by weight Component Pigmentation suppressing agent of

[0110]
OH
O
OH
N
H
O
N- (2- napht hoyl ) - L- seri ne (Conpound 10)
[0111] <Producti on Exanple 11: Production of Conpound
11>

Conpound 11 was synthesized in accordance with the
same nmet hod as that used for Conpound 6 descri bed above by
usi ng p- net hyl benzoyl chloride and O acetyl -L-serine
hydr ochl ori de.

[0112] 'H NVR (ds-DVMBO): & 1.91 (3H, s), 2.36 (3H, s),
4.28 (1H, dd), 4.46 (1H, dd), 4.71 (1H, m, 7.29 (2H d),
7.78 (2H, d), 8.68 (1H, d).

[0113]

e

O
O
OH
N
H
O
N- ( p- net hyl benzoyl ) - O-acetyl -L-serine (Conpound 11)
[ 0114] <Producti on Exanple 12: Production of Conpound
12>

Conpound 12 was synt hesized in accordance with the
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3.0 the present invention(Compound 1) POE(60)hydrogenated castor oil 0.1 1,3-Butanediol

same nethod as that used for Conpound 6 described above by
usi ng 2-napht hoyl chloride and L-serine nmethyl ester
hydr ochl ori de.

[ 0115] 'H NMR (de-DVBO): & 3.67 (3H, s), 3.84 (2H, m),
4.61 (1H, n), 5.12 (1H, t), 7.62 (2H ), 8.02 (4H ),
8.53 (1H, s), 8.75 (1H, d).

[0116]
OH
O
OMe
N
H
o
N- ( 2- napht hoyl ) - L-serine nethyl ester (Conpound 12)
[0117] <Pr oducti on Exanple 13: Production of Conpound
13>

Conmpound 13 was synt hesi zed in accordance with the
same nethod as that used for Conpound 4 described above by
usi ng 2- napht hoyl chloride and DL- O nethyl seri ne.

[0118] 'H NMR (de-DVBO): & 3.31 (3H, s), 3.78 (2H, m),
4.72 (1H, n), 7.62 (2H, m, 8.01 (4H m), 8.53 (1H s),
8.78 (1H, d).

[0119]

OMe
OH
N
H
0

N- ( 2- napht hoyl ) - DL- O net hyl seri ne (Conpound 13)
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5.0 Glycerin 2.0 Polyethylene glycol 400 3.0 1,2-Pentanediol

[ 0120] <Pr oducti on Exanple 14: Production of Conpound
14>

Compound 14 was synt hesi zed in accordance with the
same nethod as that used for Conpound 4 described above by
usi ng 4-phenyl benzoyl chloride and L-serine.
[0121] 'H NVR (CDsOD): & 4.03 (2H, n), 4.75 (1H, m),
7.45 (3H, ), 7.73 (4H, n), 7.99 (2H, s), 8.37 (1H d).
[0122]

OH

OH
(J ¥

N- ( p- phenyl benzoyl ) - L-seri ne (Conpound 14)

Iz

[0123] <Pr oducti on Exanpl e 15: Production of Conpound
15>

D-Serine (1.67 g, 15.9 nmol) (Tokyo Chem cal |ndustry
Co., Ltd.), water (9 nL), potassium carbonate (16.6 g, 16.6
mmol ) (Wako Pure Chemical Industries, Ltd.), and
tetrahydrofuran (9 nlL) (Wako Pure Chem cal Industries,
Ltd.) were added to a recovery flask (egg plant flask), and
p- met hyl benzoyl chloride (2.59 g, 16.7 nmol) (Al drich) was
added dropwi se for 2 mnutes while being stirred and cool ed
with ice. The water bath was renoved, and the tenperature
was returned to roomtenperature to performthe agitation

for 26 hours. After that, hydrochloric acid (4 nL) (Wako
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3.0 Xanthan gum 0.1 Potassium hydroxide 0.85 Methylparaben

Pure Chem cal Industries, Ltd.) was added to the reaction
solution, and pH was adjusted to not nore than 2, followed
by being stirred while being cooled with ice for 20
mnutes. Precipitated crystals were collected by
filtration, which were washed with water. The solid was
dri ed under reduced pressure, and then 12 nlL of ethyl
acetate (Wako Pure Chem cal Industries, Ltd.) was added to
obtai n undi ssolved nmatter by filtration. The matter was
washed with ethyl acetate. The matter was dried under
reduced pressure for 24 hours, followed by being
recrystallized with a m xture sol vent of ethanol (Wako Pure
Chem cal Industries, Ltd.)/water = 5/5. Conpound 15 was
obtained in an anmount of 2.20 g (yield: 62.0%.

[ 0124] 'H NMR (de-DVBO): 3 2.36 (3H, s), 3.79 (2H, d),
4.46 (1H, q), 7.29 (2H, d), 7.79 (2H, d), 8.28 (1H d).

[ 0125]
OH
O
OH
N
H
O
N- ( p- met hyl benzoyl ) - D-seri ne (Conmpound 15)
[ 0126] <Pr oducti on Exanple 16: Production of Conpound
16>

Compound 16 was synt hesi zed in accordance with the

same nethod as that used for Conpound 7 described above by
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0.2 Water 82.75 Total 100 [0148]

usi ng benzoyl chloride and DL- O nethyl seri ne.

[0127] 'H NVR (de-DVBO): & 3.28 (3H, s), 3.72 (2H, m,
4.63 (1H, n), 7.62 (2H, n), 7.51 (3H, n), 7.88 (2H s),
8.58 (1H, d).

[ 0128]

OMe

OH
N
H
O

N- benzoyl - DL- O net hyl seri ne (Conpound 16)
<Pr oducti on Exanple 17: Production of Conmpound 17>
[ 0129] Conpound 17 was synt hesi zed in accordance with
the sane nmethod as that used for Conpound 6 described above
by using p-nethyl benzoyl chloride and L-serine ethyl ester
hydr ochl ori de.
[ 0130] 'HNVR (CDO3): & 1.33 (3H, t), 2.41 (3H s),
2.70 (1H, t), 4.07 (2H, n), 4.29 (2H, q), 4.84 (1H m,
7.09 (1H, d), 7.26 (2H, d), 7.73 (2H, d).
[0131]

OH
o)

OEt
N
H
O

N- ( p- net hyl benzoyl ) -L-serine ethyl ester (Conpound 17)
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<Example 2: Production Example 2 of external preparation for skin of the present invention> A
water-in-oil cream was prepared in accordance with a formulation shown in Table 4. That is, the
components of A and B were heated to 80C respectively, and the components of B were gradually added
to the components of A, followed by being emulsified. Particles were uniformized by using a homogenizer,
followed by being stirred and cooled to obtain a cosmetic preparation (Cream 1). [0149] Table 4 by

we@htComponaﬁngﬂ
<Test Exanple 1: Investigation of ultraviolet B (UVB) -
i nduced activation inhibition test using normal human
nmel anocyte >
[ 0133] The suppressing effect of each of the conpounds,
whi ch was exerted on the activation of nelanocyte by the
nmel anocyte activating factor produced and rel eased from
nor mal human keratinocyte by the ultraviolet B (UVB), was
i nvestigated by using the index of the cell proliferation
function of normal human nel anocyte.
[ 0134] Nor mal human keratinocyte cells (Kurabo
I ndustries, Ltd.) were seeded by using Hunedi a- K& nedi um

(Kurabo Industries, Ltd.) at a concentration of 10 x 10*

cells/well in 24-well plate, followed by being cultured for
24 hours.
[ 0135] The conpound to be eval uated was di ssol ved at a

concentration of 100 nMin DVMBO, which was diluted 1,000
times with Humedi a- K& nedi um and used as a sanple
solution. As for the positive control group, tranexamc
acid was dissolved at a concentration of 100 mM in DWVSO,
whi ch was diluted 1,000 tinmes wth Humedi a- K& nedi um and
used as a positive control sanple solution. As for the
negative control group, DVMSO was diluted 1,000 tines with
Hunedi a- K& nedi um whi ch was used as a negative control
sanpl e solution. A concentration, at which the cell
proliferation of normal human nel anocyte was not affected,

was set for each of the conpounds.
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A Sucrose fatty acid ester Vaseline Lanolin 0.5 1.0 3.0 Liquid paraffin 8.0 Low viscosity silicone

[ 0136] The medi um of normal human kerati nocyte was
exchanged with Hunedi a- K& nedi um (sanpl e sol uti on)

contai ning the conpound at a predeterm ned concentration
and the cells were cultured for further 24 hours. After
that, the nedium was exchanged with PBS (phosphate buffered
saline), and cells were irradiated with the ultraviolet B
(UVB) at 5 mJ/cnf by using an ultraviolet |anp (FL20S*E-

30/ DMR, Toshi ba Medical Supply Co., Ltd.) as a light
source. After the ultraviolet radiation, PBS was exchanged
with the sanple solution. Cells were cultured for further
24 hours, and then the culture supernatant was coll ected.
[0137] Nor mal human nel anocyte cells were seeded to 96-
wel | plate by using a nedi um of Medi um 254 (Kurabo

I ndustries, Ltd.) so that the concentration was 3 x 10*
cells/well, and the cultivation was perforned for 24 hours.
After that, the nedium was exchanged with the culture
supernat ant coll ected fromnormal hunman kerati nocyte, and
the cells were cultured for further 24 hours. After the
cultivation for 24 hours, the nmedium was exchanged with
Hunedi a- K& nedi um containing 0.5 ng/ nL of 3-(4, 5-dinethyl -
2-thiazoyl) -2, 5-di phenyl -2Htetrazol i um brom de (MIT), and
the cultivation was perforned for 3 hours.

[ 0138] The fornmazan anmount was determ ned by neasuring

t he absorbances at 570 nm and 690 nm of cell |lysate
prepared with 2-propanol by nmeans of a m cropl ate reader
(Benchmark Pl us, Bio-Rad) and subtracting the absorbance at

690 nmfrom the absorbance at 570 nm
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30.0 Stearyl alcohol 0.5 Stearic acid 0.55 Undecylenic acid monoglyceride 2.0 Organic modified bentonite
2.0

[ 0139] The suppressing effect of each of the conpounds
on the nelanocyte proliferation was represented by the
percentage (% as the formazan production ratio while the
absorbance of the DMSO added group (negative control group)
irradiated with the ultraviolet B (UVB) was assumed as 100.
[ 0140] It can be judged that the | ower the production
ratio of formazan is, the | ower the nelanocyte
proliferation ratio is. Therefore, when the production
ratio of formazan is lower, it is possible to judge that

t he suppressing activity of the conpound to be evaluated is
high with respect to the activation of nelanocyte by the
mel anocyte activating factor produced and rel eased by

nor mal human kerati nocyte.
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1,3-Butanediol 5.0 Glycerin 20.0 Compound 1 3.0 Methylparaben 0.2 Water

[0141]
Table 1
Added conpound Utraviolet B Mel anocyte proliferation
(uvB) ratio
(m)/ cnt) Aver age (% St andar d
deviation (%

DVBO 0 47.9 3.40
DMSO (negative control) 5 100.0 5.82
Tranexam ¢ acid (positive 5 82.0 6. 19
control)
Conpound 1 5 57.0 5. 88
Conpound 2 5 60. 9 6. 37
Conpound 3 5 61. 6 8. 98
Conpound 4 5 55.3 2.20
Compound 5 5 63. 4 4. 23
Conmpound 7 5 65.1 8. 80
Conmpound 8 5 53.9 11.18
Conmpound 9 5 62.3 3. 66
Conpound 10 5 82.4 7.39
Conpound 11 5 71.8 6. 60
Conpound 12 5 83.1 2.20
Conpound 13 5 80.3 6. 34
Conmpound 14 5 75.0 7.39
Conmpound 15 5 60. 2 4. 60
Conmpound 16 5 65.5 7.39
Conmpound 17 5 73.6 4.76
[0142] The rati o of mnel anocyte proliferation shows the

average and the standard devi ati on of three neasurenents.

[ 0143] According to the result shown in Table 1, all of

t he conpounds exhi bit the excellent suppressing effect,

al t hough the nel anocyte activation suppressing activity

i nvol ves any difference dependi ng on the conpound.

Therefore, it has been reveal ed that al

of the conpounds

have the excellent suppressing action or function with

respect to the activation of nelanocyte caused by the

nmel anocyte activating factor
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23.25 Potassium hydroxide 0.9 Polyglucosyloxyethyl methacrylate 0.1 (molecular weight: about 100,000)
[0150] <Example 3: Production Example of cosmetic preparation of the present invention>

nor mal human kerati nocyte.
[ 0144]
<Test Exanple 2: Investigation of Utraviolet ray-induced
pi gmentation inhibition test of Conmpound 1 using pignmented
gui nea pigs >

Ski ns of backs of eight pignented guinea pigs were
subjected to the hair renoval and the hair shaving with
electric hair clippers and shaver, and these sites were
covered with black cloths each having four radiation
wi ndows of 2 x 2 cmin total disposed at two upper left and
right positions and two | ower |eft and right positions
respectively. After that, the ultraviolet ray was radi ated
at 300 mJ/cnf by using FL20S*E30 | anp as the |ight source.
Thi s operation was repeatedly perforned on 1st, 3rd, 5th,
and 8th days of the test to induce the pignentation at the
four test sites. The conpound to be eval uated (Conpound 1)
was di ssolved and prepared in ethanol so that the
concentration was 3% (wWv). Ethanol was applied as the
sol vent control group. The application of each of the
conmpounds to be evaluated was started fromthe tinme of
conpletion of the ultraviolet radiation on the 1st day of
the test. Each of the conmpounds to be eval uated was
applied in an anount of 30 pL once a day to the
predeterm ned test sites, and this procedure was
continuously carried out for 5 weeks (until 35th day of the
test). The skin lumnosity (Brightness) (L* val ue) was

nmeasured for each of the test sites by using a hue col or
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A cosmetic preparation (Milky lotion 1), which was the external preparation or composition for skin of the
present invention, was manufactured in accordance with a formulation shown in Table 5. That is, the
components of A, B, and C were heated to 80C, and the components of C were gradually added to the
components of B while being stirred, followed by being neutralized. After that, the components of A were
gradually added while being stirred. Emulsified particles were uniformized by using Homo Mixer to obtain

a milky lotion. [01g1{ ighle oe GRIPRPNERITASES BN AYSIgRE A $¢RI3D6 10 ni ca M nol t a

Hol dings Inc.) before the ultraviolet radiation on the
application start day (on the 1st day of the test) and
after 5 weeks (on the 36th day of the test) to determ ne
the AL* val ue by subtracting the L* val ue before the
ultraviolet radiation fromthe L* value on the 36th day of
the test. That is, the stronger the degree of pignentation
is, the lower the L* value is. Therefore, it is possible
to consider that the larger the AL* value is, the nore

suppressed the pignentation is. Results are shown in Table

2.
[ 0145]
Table 2
Conpound eval uat ed Concentrati on AL* val ue
Sol vent control group - -11.83+0. 78
Conpound 1 3% -9.9840. 71
AL* val ue indicates "average = standard devi ation" of
8 sanpl es.
[0146]

<Exanpl e 1: Production Exanple 1 of external preparation
for skin of the present invention>

A cosnetic preparation (lotion), which was the
external preparation for skin of the present invention, was
manuf actured in accordance with a fornul ati on shown in

Table 3. That is, the fornulation conponents were heated
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Sorbitan sesquistearate2.0 Butylparaben0.1 1,3-Butanediol5.0 Xanthan gum0.1 Pemulen TR-10.2 (acrylic
acid-methacrylic acid alkyl copolymer) Methylparaben0.1 Compound 13.0

to 80°C, followed by being stirred, dissolved, and cool ed
while perform ng agitation to obtain the cosnetic
preparation (Lotion 1). Simlarly, a lotion of Conparative
Exanple 1 in which the "pignentation suppressing agent of
the present invention (Compound 1)" was replaced with water
and a lotion of Conparative Exanple 2 in which the

"pi gment ati on suppressi ng agent of the present invention
(Conpound 1)" was replaced with arbutin were al so

manuf act ur ed.

[0147]
Table 3
Conponent % by wei ght
Pi gment ati on suppressi ng agent of 3.0

the present invention (Conmpound 1)
PCE (60) hydrogenated castor oi

1, 3- But anedi ol

A ycerin

Pol yet hyl ene gl ycol 400

1, 2- Pent anedi ol

O O O O P

Xant han gum

Pot assi um hydr oxi de

©C o0 0 w w nhM oo

Met hyl par aben
Vat er

(o]
N

. 75

Tot al 100

[ 0148]
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Water48.55 Potassium hydroxide0.95 Water30.0 [0152] <Test Example 3: Ultraviolet ray-induced
picinentation inhibitory effect of Lotion 1 in human > The pigmentation suppressing effect was
investigated by using Lotion 1 and the cosmetic preparations of Comparative Example 1 and Comparative
Example 2. Sites of 1.5 cm x 1.5 cm, which were disposed on an upper arm inner portion of each of
panelists joined with spontaneity, were provided at two places while being divided into those disposed at
upper and lower twe,patts i 9aclbapglforr plrassiRdotals The Wiraxiolel ragiation iy a spinimum
erythema dose (1 MED) was performed once a day, and the ultraviolet ray was radiated three times on
continuous 3 dayd. Staskigifrom tHee 1sr dag after tiv@gbhgsietion of the radiation, 50 gL of the sample
was applied once a day for cc%ntin_uou_s 2{?1 days. One site was an amtreated si;tﬁ. After 24 }?Pours after the
completion of the applic ié"r"ﬁ e <Kk R in%s?t?%‘?%%tﬁés%‘}a(rﬁ va'lune)avc\:/gg MeQsied fto e%ch of the

test sites by usingrahigl calpodifisiense inmeteskeelon anaiyrer) (GR-30Q ienigardinaltadolgings Inc.) to
calculate the AL* value with respect to the L value of the untreated site. The stronger the degree of

pigmentation is, tiNfveMBes heatiedst Phéffore e REpbLYiBlY to Ritf e thait SRERABRRkISe AL* value is,
the more suppresg?d @%ﬁ%{nipﬁ@l?%'ls Rf&d‘étﬁ are shown Jﬂ}ﬁ S‘F?Lﬁ}psAéfor inglé/r ftdwpreciated that
, W ich a

the cosmetic preparation (Lotio is the external preparation for skin of the present invention, has
the excellent pigmantakdomguppresding effect.Rars cahsderad thatrihfsoiesuitas bvguglsi algowt by the

picinentation suppressing action of Compound 1 contained in Lotion 1 as described above.,
honogeni zer, followed by being stirred and cooled to obtain

a cosnetic preparation (Creaml).

87



[0153] Table 6 SampleAL* value Lotion 10.87 Comparative Example 10.15 Comparative Example 20.65
INDUSTRIAL APPLICABILITY [0154]The present invention can be applied to the

[ 0149]
Table 4

Conponent Parts by wei ght
A
Sucrose fatty acid ester 0.5
Vasel i ne 1.0
Lanolin 3.0
Liquid paraffin 8.0
Low vi scosity silicone 30.0
St earyl al cohol 0.5
Stearic acid 0.55
Undecyl eni ¢ aci d nonogl yceri de 2.0
Organic nodi fied bentonite 2.0
B
1, 3- But anedi ol 5.0
A ycerin 20.0
Conmpound 1 3.0
Met hyl par aben 0.2
Wat er 23. 25
Pot assi um hydr oxi de 0.9
Pol ygl ucosyl oxyet hyl nethacryl ate 0.1

(ol ecul ar wei ght: about 100, 000)
[ 0150]
<Exanpl e 3: Production Exanple of cosnetic preparation of
the present invention>

A cosnetic preparation (MIlky lotion 1), which was the
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external preparation for skin including, for example, the cosmetic preparation for skin whitening. CLAIMS
1.A preventing or ameliorating agent for pigmentation, consisting of a compound represented by the
following general formula (1), an isomer thereof, and/or a pharmacologically acceptable salt thereof: 0 (1)
[wherein:

external preparation or conposition for skin of the present

i nvention, was manufactured in accordance with a

formul ati on shown in Table 5. That is, the conponents of

A, B, and C were heated to 80°C, and the conmponents of C

were gradual ly added to the conponents of B while being

stirred, followed by being neutralized. After that, the

conmponents of A were gradually added whil e being stirred.

Emul sified particles were uniform zed by using Honbo M xer

to obtain a mlky lotion.
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R1 represents an unsubstituted aromatic group or an aromatic group having any substituent; R2
represents a hydrogen atom, a linear chain or branched chain alkyl group having a number of carbon
atom or atoms of 1 to 4, or an acyl group having a linear or branched alkyl chain having a number of
carbon atom or atoms of 1 to 4; and R3 represents a hydrogen atom or a linear chain or branched
chain alkyl group having a number of carbon atom or atoms of 1 to 4.] 2.The preventing or ameliorating
agent for pigmentft@q@ﬂccording to claim 1, wherein in the general formula (1); R1is the
unsubstituted aromatic group or the aromatic group having the substituent which is a linear chain or
branched chain alkyl group having a number of car@ehlagom or atoms of 1 to 6, an alkoxy group having a
linear or branched alkyl &ain k}]a\ﬁ g a number of carbon atom or atolgésr ofsl to 6Wea}n {kylamino group
having a linear or brancheégﬁeyiegain or chains having a number ofw@eﬁ%ﬁﬁr@@ﬁﬂms of 1t0 6, an
acyl group having a linegy or branched alkyl chain having a number of carbon atom or atoms of 1 to 6, an
ester group having a linear or branched alkyl chain having a number of carbon atom or atoms of 1 to 6, a
halogen atom, a haloger&t8al @R§ group, a hydroxy group, or an amino grol$: 0  R2 is a hydrogen
atom, a methyl group, a%&ﬂﬂ)‘('t%ﬂ”?é@%lﬂ'gf%% ;er%up, an isopropyl group,z'jl.rbn-butyl group, an isobutyl
group, a tert-butyl group, an acetyl group, a propionyl group, or a butylyl group; and R3 is a hydrogen
atom, a methyl group, ametlyylgioapean n-propyl group, an isopropyl group,@nin-butyl group, an isobutyl
group, or a tert-butyl grogp.

1, 3- But anedi ol 5.0
Xant han gum 0.1
Pemul en TR-1 0.2

(acrylic acid-nmethacrylic acid

al kyl copol yner)

Met hyl par aben 0.1

Conmpound 1 3.0

Wat er 48. 55

C

Pot assi um hydr oxi de 0. 95

Wat er 30.0
[ 0152]

<Test Exanple 3: Utraviolet ray-induced pignmentation
inhibitory effect of Lotion 1 in human >

The pignentation suppressing effect was investigated
by using Lotion 1 and the cosnetic preparations of
Conpar ative Exanple 1 and Conparative Exanple 2. Sites of

1.5 cmx 1.5 cm which were di sposed on an upper arm i nner
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3.The preventing or ameliorating agent for pigmentation according to claim 2, wherein in the general
formula (1); R1 is an unsubstituted phenyl, naphthyl, or biphenyl group or a phenyl, naphthyl, or
biphenyl group having the substituent which is a linear chain or branched chain alkyl group having a
number of carbon atom or atoms of 1 to 6, an alkoxy group having a linear or branched alkyl chain having
a number of carbon atom or atoms of 1 to 6, an alkylamino group having a linear or branched alkyl chain

or chains having &gHiMhgy QjCashen aleMyanaians of Lo AMAEK Siosk: BRENe? lingareor branched

alkyl chain having a number of carbon atom or atoms of 1 to 6, an ester group having a linear or branched
alkyl chain havingra aunttest gftcdrivonpitenesr atorhs ofei togs ta Waltkseri atam| Ad¢rgogenated alkyl
group, a hydroxy group, or an amino group; R2 is a hydrogen atom, a, methyl group, or an acetyl
group: and R i€ KHytHoBbn LRGN, ALt EroubSr BAdthyl BrothS b TRE dr@leniing or
ameliorating ageng feicRigmentagealaccordiaguptariypae &f claimsal ite s, wherein theng@mpound
represented by the general formula (1) is Nbenzoyl-serine, N-(p-methylbenzoyl)serine,

N-(pethylbenzoyl)8&hE eNEpdReh by hdrloyNRerine! Ne(pTRbréBERzEy IS inénd t he
N-(p-trifl th ) ine,.N-(2- [ -(4- | ine,
(p-trifluorome &q\bteﬁéwl}?%'i'”? ge(r%ap%ﬁoé(p 811pGy Na(4 P%%y?@g%gﬁ%ﬁg%%s 3

N-(pmethylbenzoyl)serine methyl e -(pmethylbenzoyl)serine e -naphthoyl)serine
methyl ester, N-belmay 1-0$nathyilseyire, da(pheethyglibedapy Af-Oemetindserng,| Mt (pemetiiylbenzoy1)-0-
acetylserine, N-(2-naphthoy1)-0-methylserine, an isomer thereof, and/or a pharmacologically acceptable
salt thereof. the radiation, 50 pyL of the sanple was applied once a day

for continuous 28 days. One site was an untreated site.

After 24 hours after the conpletion of the application, the

skin lum nosity (Brightness) (L* value) was neasured for

each of the test sites by using a hue color difference

neter (color analyzer) (CR-300, Konica M nolta Hol di ngs

Inc.) to calculate the AL* value with respect to the L

val ue of the untreated site. The stronger the degree of

pigmentation is, the lower the L* value is. Therefore, it

is possible to judge that the larger the AL* value is, the

nore suppressed the pignentation is. Results are shown in

Table 6. Accordingly, it is appreciated that the cosnetic

preparation (Lotion 1), which is the external preparation

for skin of the present invention, has the excellent

pi gmentation suppressing effect. It is considered that

this result is brought about by the pignmentation

suppressing action of Conpound 1 contained in Lotion 1 as

descri bed above.
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5.A preventing or ameliorating agent for pigmentation, consisting of a compound represented by the
following general formula (2), an isomer thereof, and/or a pharmacologically acceptable salt thereof: (2)
[wherein: R4 represents an unsubstituted aromatic group or an aromatic group having any
substituent (provided that unsubstituted phenyl group is excluded); R5 represents a hydrogen atom, a
linear chain or branched chain alkyl group having a number of carbon atom or atoms of 1 to 4, or an acyl
group having a lineg ggpranched chain alkyl chain having a number of carbon atom or atoms of 1 to 4;
R6 represents a hydrogén atom or a linear chain or branched chain alkyl group having a number of
carbon atom or atoms of 1 to 4; and at least one of RBBAJGRE is any group other than the

Sanpl e AL* val ue
Lotion 1 0. 87
Conpar ative Exanple 1 0.15
Conpar ative Exanple 2 0. 65

| NDUSTRI AL APPLI CABI LI TY
[ 0154] The present invention can be applied to the
external preparation for skin including, for exanple, the

cosnetic preparation for skin whitening.
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hydrogen atom when R4 is a phenyl group having any substituent or an unsubstituted naphthyl group.]
6.The preventing or ameliorating agent for pigmentation according to claim 5, wherein in the general
formula (2); R4 is the unsubstituted aromatic group or the aromatic group having the substituent
which is a linear chain or branched chain alkyl group having a number of carbon atom or atoms of 1 to 6,
an alkoxy group having a linear or branched alkyl chain having a number of carbon atom or atoms of 1 to
6, an alkylamino group having a linear or branched gdky| g/gain or chains having a number of carbon atom
or atoms of 1 to 6, an acyl group having a linear or branched alkyl chain having a number of carbon atom
or atoms of 1 to 6, an ester group having a linear or branched alkyl chain having a number of carbon atom
or atoms of 1 to 6, a halggen atom, a halggenated aIIH<¥| roup,.a hydroxthrPgP, or an amino group

(provided that unsubstituted p rﬁfl %\r’&ﬁ] id'dxAudd ; Of ¥ 1% ﬁ%rogen atom, a methyl group, an

ethyl group, an n-prajhet grayp od) ISUHOPYt 9iey e naNdBiYIed Py apriseleulybarayyp taert-butyl group,
an acetyl group, a propionyl group, or a butylyl group; R6 is a hydrogen atom, a methyl group, an

ethyl group, an n-pRIPyP\YroGp S8R rob9r Froup, GH n-tRiyl GBI’ ahh8bBal PO\ Br & tert-butyl
group; and at ﬁr%\gog)foléﬁ %q 5681(3’ L AU gtglletr tl{\ﬁré'ﬂ%%pydrogen atom when R4 is the
g the substi t ' thy '

phenyl group havi stituent or the unsubstituted naph group. 7.The preventing or ameliorating

agent for pigmentation according to claim 6, wherein in the general formula (2);
ORy

O
R N
H
O

(1)
[ wher ei n:

Ry represents an unsubstituted aromatic group or an
aromati c group having any substituent;

R, represents a hydrogen atom a linear chain or
branched chai n al kyl group havi ng a nunber of carbon atom
or atoms of 1 to 4, or an acyl group having a |linear or
branched al kyl chai n having a nunber of carbon atom or
atoms of 1 to 4; and

R; represents a hydrogen atomor a |linear chain or
branched chai n al kyl group havi ng a nunber of carbon atom

or atonms of 1 to 4.]
2. The preventing or aneliorating agent for

pi gmentation according to claim 1, wherein in the general

formula (1);
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R4 is a phenyl group having the substituent which is a linear chain or branched chain alkyl group having a
number of carbon atom or atoms of 1 to 6, an alkoxy group having a linear or branched alkyl chain having
a number of carbon atom or atoms of 1 to 6, an alkylamino group having a linear or branched alkyl chain
or chains having a number of carbon atom or atoms of 1 to 6, an acyl group having a linear or branched
alkyl chain having a number of carbon atom or atoms of 1 to 6, an ester group having a linear or branched

alkyl chain having a numger of eabONRI9R OF AlRRE 2 bivibi 8 NAeapn &lomma halgaanpted alkyl

group, a hydroxy group, or an amino group, an unsubstituted naphthyl or biphenyl group, or a naphthyl or
biphenyl group hagirythehaibstitutheas wesinedugndverhi chREsisa hydesjferchi@n, @methyl group, or
an acetyl group; R6 is a hydrogen atom, a methyl group, Or an ethyl group; and at least one of
RS and R6 is any BF80S DR Ak e Aaro LA ol &4 bEE brehyFaIRnal A the
substituent or the ginskpsiigited naphghyd gradpal koRyAgrexdprnpragaeatiomiesskyt, containing the
preventing or ameliorating agent for piﬁm_entation as defined in any one of claims 1 to 7. 9. The

external preparati6h 35€ 8 &dorhi Flaltd g, WeherelH 000195 IB2ARER B2y mass of the

preventing or am.eé"f)@%%”%ﬁgfnl éordf"ggherﬁ?ﬂrgﬁ‘ S ranal %%#Vi“‘i'iﬂ%@‘&ﬁ Arfely! gypount of the
external preparation for skin. 0. The external preparation for skin according to claim 8 or 9, wherein
the external preparation iedskihkg la cosmeatio prepaiatonhgroviged thattjeasephammacautical products
or quasi-drugs are included). _ _
atomor ‘atons of 1 to 6, an acyl group having a linear or
branched al kyl chai n having a nunber of carbon atom or
atons of 1 to 6, an ester group having a |linear or branched
al kyl chain having a nunber of carbon atomor atons of 1 to
6, a hal ogen atom a hal ogenated al kyl group, a hydroxy
group, or an am no group;
R, is a hydrogen atom a nethyl group, an ethyl group,
an n-propyl group, an isopropyl group, an n-butyl group, an
i sobutyl group, a tert-butyl group, an acetyl group, a
propi onyl group, or a butylyl group; and
R; is a hydrogen atom a nethyl group, an ethyl group,

an n-propyl group, an isopropyl group, an n-butyl group, an

i sobutyl group, or a tert-butyl group.

3. The preventing or aneliorating agent for
pi gmentation according to claim2, wherein in the general
formula (1);

Ry i s an unsubstituted phenyl, naphthyl, or biphenyl
group or a phenyl, naphthyl, or biphenyl group having the

substituent which is a linear chain or branched chain al kyl
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11. A compound represented by the following general formula (2), an isomer thereof, and/or a
pharmacologically acceptable salt thereof: [wherein: /2R5 0 (2) R4 represents an unsubstituted
aromatic group or an aromatic group having any substituent (provided that unsubstituted phenyl group is
excluded); R5 represents a hydrogen atom, a linear chain or branched chain alkyl group having a
number of carbon atom or atoms of 1 to 4, or an acyl group having a linear or branched alkyl chain having

a number of carbqy} g L ARESOMLEBE of carbon atom or atons of 1 to 6, an

al koxy group having a linear or branched al kyl chain having
a nunber of carbon atomor atons of 1 to 6, an al kyl am no
group having a linear or branched al kyl chain or chains
havi ng a nunber of carbon atomor atons of 1 to 6, an acyl
group having a linear or branched al kyl chain having a
nunber of carbon atomor atons of 1 to 6, an ester group
having a linear or branched al kyl chain having a nunber of
carbon atomor atonms of 1 to 6, a halogen atom a
hal ogenat ed al kyl group, a hydroxy group, or an am no
group;

R, is a hydrogen atom a nethyl group, or an acetyl
group; and

R; is a hydrogen atom a nethyl group, or an ethyl
group.

4. The preventing or aneliorating agent for
pi gmentation according to any one of clains 1 to 3, wherein
t he conpound represented by the general forrmula (1) is N
benzoyl - seri ne, N-(p-nethyl benzoyl)serine, N (p-
et hyl benzoyl ) seri ne, N-(p-nethoxybenzoyl)serine, N (p-
fl uorobenzoyl )serine, N-(p-trifluoronethyl benzoyl)serine,
N- ( 2- napht hoyl ) seri ne, N-(4-phenyl benzoyl)serine, N-(p-
nmet hyl benzoyl ) serine nethyl ester, N (p-
nmet hyl benzoyl ) seri ne ethyl ester, N-(2-naphthoyl)serine
nmet hyl ester, N-benzoyl-O nethyl serine, N-(p-
nmet hyl benzoyl ) - O net hyl seri ne, N (p-nethyl benzoyl)-0
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R6 represents a hydrogen atom or a linear chain or branched chain alkyl group having a number of
carbon atom or atoms of 1 to 4; and at least one of R5 and R6 is any group other than the hydrogen
atom when R4 is a phenyl group having any substituent or an unsubstituted naphthyl group.] 12. The
compound according to claim 11, wherein in the general formula (2); R4 is the unsubstituted aromatic
group or the aromatic group having the substituent which is a linear chain or branched chain alkyl group
having a number gfeaM08eRtORE OF RIGDSR{hithBy RY - AKBet BIAULPAKWEY 3 fineapappranched alkyl
chain having a number of carbon atom or atoms of 1 to 6, an alkylamino group having a linear or
branched alkyl chaimesieciiaingrthivirig a miraberod cagicrabtomasrcaphabbel sal6, an acyl group having a
linear or branchegl ﬁlk}/l c?ain having a number of carbon atom or atoms of 1 to 6, an ester group having a
linear or branched a nghain having a number of carbon atom or atoms of 1 to 6, a halogen atom, a
halogenated alkyl group, a hydroxy group, or an amino group (provided that unsubstituted phenyl group is
excluded); RS is a hydrogen atom, a methyl group, an ethyl group, an n-propyl group, an isopropyl
group, an n-butyl group, &n isoBuBfI}}80pi AdeRIbAYEGIRIAENScAFIEGfodPa propionyl group, or a
butylyl group; 26 | rogen , hyl.grou I gr -propyl group, an isopropyl
group, an n-butyl }&%%%gogﬁtylCgéﬁgqp%pﬁ%}rgtfbtﬁy é’fﬁ&ﬁfg@%f %%t%}égt@ én§¥0f9 and R6 is any
group other than thel hyglkoggngdaer whehdr4us the phenghgiagnieavingehesfubstitukntrorahe

unsubstituted naphthyl grouP. . 13. The compound according to claim 12, wherein in the general
formula (2); phar macol ogi cal |y acceptable salt thereof:

ORs
o]
)J\ ORs
N
Rd H
O

R, represents an unsubstituted aromatic group or an

(2)
[ wher ei n:

aromati c group having any substituent (provided that
unsubstituted phenyl group is excluded);

Rs represents a hydrogen atom a linear chain or
branched chai n al kyl group havi ng a nunber of carbon atom
or atoms of 1 to 4, or an acyl group having a |linear or
branched chai n al kyl chain having a nunber of carbon atom
or atons of 1 to 4,

Rs represents a hydrogen atomor a l|linear chain or
branched chai n al kyl group having a nunber of carbon atom
or atons of 1 to 4; and

at least one of Rs and Rs i s any group other than the
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R4 represents a phenyl group having the substituent which is a linear chain or branched chain alkyl group
having a number of carbon atom or atoms of 1 to 6, an alkoxy group having a linear or branched alkyl
chain having a number of carbon atom or atoms of 1 to 6, an alkylamino group having a linear or
branched alkyl chain or chains having a number of carbon atom or atoms of 1 to 6, an acyl group having a
linear or branched alkyl chain having a number of carbon atom or atoms of 1 to 6, an ester group having a

linear or branched,lybgRAINNANUFEAURPE O CBHREN RIYPATAIARE Al 495, @ halogen atom, a

halogenated alkyl group, a hydroxy group, or an amino group, an unsubstituted naphthyl or biphenyl
group, or a naphtisy sthiphienyl grouprhavisg bis¢ isubseaiemapist dofinat abpvé; R5 represents a
hydrogen atom, a methyl group, or an acetyl group; R6 represents a hydrogen atom, a methyl group,
or an ethyl group; and at least one of R5 and R6 is any group other than the hydrogen atom when R4

is the phenyl group havigg the sHBsHiUSMS @ ithg UsiSURGETUted naphghdeupt or
pi gmentation according to claimb5, wherein in the general
formula (2);

R, is the unsubstituted aromatic group or the aromatic
group having the substituent which is a linear chain or
branched chai n al kyl group having a nunber of carbon atom
or atoms of 1 to 6, an al koxy group having a linear or
branched al kyl chai n having a nunber of carbon atom or
atons of 1 to 6, an al kylam no group having a |inear or
branched al kyl chain or chains having a nunber of carbon
atomor atons of 1 to 6, an acyl group having a linear or
branched al kyl chai n having a nunber of carbon atom or
atons of 1 to 6, an ester group having a |linear or branched
al kyl chain having a nunber of carbon atomor atons of 1 to
6, a hal ogen atom a hal ogenated al kyl group, a hydroxy
group, or an am no group (provided that unsubstituted
phenyl group is excluded);

Rs is a hydrogen atom a nethyl group, an ethyl group,
an n-propyl group, an isopropyl group, an n-butyl group, an
i sobutyl group, a tert-butyl group, an acetyl group, a
propi onyl group, or a butylyl group;

Rs is a hydrogen atom a nethyl group, an ethyl group,
an n-propyl group, an isopropyl group, an n-butyl group, an

i sobutyl group, or a tert-butyl group; and
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at least one of Rs and Rs i s any group other than the
hydrogen at om when R; i s the phenyl group having the

substituent or the unsubstituted naphthyl group.

7. The preventing or aneliorating agent for
pi gmentation according to claim®6, wherein in the general
formula (2);

R, is a phenyl group having the substituent which is a
| i near chain or branched chain al kyl group having a nunber
of carbon atomor atons of 1 to 6, an al koxy group having a
| i near or branched al kyl chain having a nunber of carbon
atomor atons of 1 to 6, an al kyl am no group having a
| i near or branched al kyl chain or chains having a nunber of
carbon atomor atons of 1 to 6, an acyl group having a
| inear or branched al kyl chain having a nunber of carbon
atomor atons of 1 to 6, an ester group having a linear or
branched al kyl chai n having a nunber of carbon atom or
atons of 1 to 6, a halogen atom a hal ogenated al kyl group,
a hydroxy group, or an am no group, an unsubstituted
napht hyl or bi phenyl group, or a naphthyl or biphenyl group
havi ng the substituent as defined above;

Rs is a hydrogen atom a nethyl group, or an acetyl
group;

Rs is a hydrogen atom a nethyl group, or an ethyl
group; and

at least one of Rs and Rs i s any group other than the

hydrogen at om when R, i s the phenyl group having the
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substituent or the unsubstituted naphthyl group.

8. An external preparation for skin, containing the
preventing or aneliorating agent for pignmentation as

defined in any one of clains 1 to 7.

9. The external preparation for skin according to
claim8, wherein 0.0001% by mass to 20% by mass of the
preventing or aneliorating agent for pignmentation is
contained with respect to a total anmount of the external

preparation for skin.

10. The external preparation for skin according to
claim8 or 9, wherein the external preparation for skinis
a cosnetic preparation (provided that quasi-pharnaceutica

products or quasi-drugs are included).

11. A conpound represented by the foll ow ng genera
formula (2), an isomer thereof, and/or a pharmacol ogically

accept abl e salt thereof:

ORs
0

P

(2)
[ wher ei n:
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R, represents an unsubstituted aromatic group or an
aromatic group having any substituent (provided that
unsubstituted phenyl group is excluded);

Rs represents a hydrogen atom a linear chain or
branched chai n al kyl group having a nunber of carbon atom
or atoms of 1 to 4, or an acyl group having a |linear or
branched al kyl chai n having a nunber of carbon atom or
atoms of 1 to 4

Rs represents a hydrogen atomor a l|linear chain or
branched chai n al kyl group having a nunber of carbon atom
or atons of 1 to 4; and

at least one of Rs and Rs i s any group other than the
hydrogen at om when R, i s a phenyl group having any

substituent or an unsubstituted naphthyl group.]

12. The conpound according to claim 11, wherein in
the general formula (2);

R, is the unsubstituted aromatic group or the aromatic
group having the substituent which is a linear chain or
branched chai n al kyl group having a nunber of carbon atom
or atoms of 1 to 6, an al koxy group having a linear or
branched al kyl chai n having a nunber of carbon atom or
atons of 1 to 6, an al kylam no group having a |inear or
branched al kyl chain or chains having a nunber of carbon
atomor atons of 1 to 6, an acyl group having a linear or
branched al kyl chai n having a nunber of carbon atom or

atons of 1 to 6, an ester group having a |linear or branched
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al kyl chain having a nunber of carbon atomor atons of 1 to
6, a hal ogen atom a hal ogenated al kyl group, a hydroxy
group, or an am no group (provided that unsubstituted
phenyl group is excluded);

Rs is a hydrogen atom a nethyl group, an ethyl group,
an n-propyl group, an isopropyl group, an n-butyl group, an
i sobutyl group, a tert-butyl group, an acetyl group, a
propi onyl group, or a butylyl group;

Rs is a hydrogen atom a nethyl group, an ethyl group,
an n-propyl group, an isopropyl group, an n-butyl group, an
i sobutyl group, or a tert-butyl group; and

at least one of Rs and Rs i s any group other than the
hydrogen at om when R, i s the phenyl group having the

substituent or the unsubstituted naphthyl group.

13. The conpound according to claim 12, wherein in
the general formula (2);

R, represents a phenyl group having the substituent
which is a linear chain or branched chain al kyl group
havi ng a nunber of carbon atomor atons of 1 to 6, an
al koxy group having a linear or branched al kyl chain having
a nunber of carbon atomor atons of 1 to 6, an al kyl am no
group having a linear or branched al kyl chain or chains
havi ng a nunber of carbon atomor atons of 1 to 6, an acyl
group having a linear or branched al kyl chain having a
nunber of carbon atomor atons of 1 to 6, an ester group

having a linear or branched al kyl chain having a nunber of
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carbon atomor atonms of 1 to 6, a halogen atom a
hal ogenat ed al kyl group, a hydroxy group, or an am no
group, an unsubstituted naphthyl or biphenyl group, or a
napht hyl or bi phenyl group having the substituent as
defi ned above;

Rs represents a hydrogen atom a nethyl group, or an
acetyl group;

Rs represents a hydrogen atom a nethyl group, or an
et hyl group; and

at least one of Rs and Rs i s any group other than the
hydrogen at om when R; i s the phenyl group having the

substituent or the unsubstituted naphthyl group.
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