Descri pti on EXTERNAL SKI N PREPARATION [Field of the Invention] [0001]
The present invention relates to a nelanin production inhibitor and a
conposition for external use on skin containing the nelanin
production inhibitor. [Background of the Invention] [0002] Age
spots and freckles are excessive accunulation of nelanin in the
epidermal cells as a result of unbal ance between the generation and
elimnation of nelanin. These occHefuelRtd-Qrari ous causes i ncl udi ng

i nfl ammati on, bal ance of hornobnes, genetic factors, and the |ike, and
they are pronoted by the i i EREE of KWl tBRRAZ et PMhys. Whi t eni ng
agents relieve the increased pignentation. Anmong them as

whi teni ng agents applied to whitening cosnetics which prevent
pignentatiq&j%h_ h% %ﬁ%p ) age spots and freckl es and whi ch keeps
the origi nal'l'y white ki m;"Kdj i dci d, arbutin, hydroqui none
nonobenzyl ﬁ&ﬁﬁﬂ, hydr ogen peroxi de, and the |ike, are known.

However, when these whitening agents are blended in the cosnetics,

some hypochrom gnef eeksnto iphareRLed rekihR & € LRSflevgd,; nout
sufficient effects as whitening cosnetics cannot be exhi bited.

Fur t her nor yr i dtifdramyat it StRHESS I dthpos i roreff@etesdia 0 use
ultraviolet rays is not exhibited, and there have been problens in

terns of safretakirFwddierimingy tase W fenim pagRdtsi Jrori rsuippiressi ng
inflammation by ultraviolet rays, vitamn C and derivatives thereof
are known. [0003] Furt hernore, raspberry ketone, rhododendrol or
derivatives thereof is known to have excellent nelanin
pr oduct i on-iBaksincemg afd tdid tleniarny iagtli ons (see Patent Docunment 1).
[Prior art Docunment] [Patent Docunent] [0004] [Patent Docunent 1]
JP- A- 10- 265829 1pat ent Docunent 2] JP- A-2- 188547 [Summary of the
I nvention] [ Techni cal Problen& %0%&5] However, these mhitenin%
i ngredi ents havE&9§i SEATENERGeSTEGENCTs 2&f ERSEFFIYiCe A SHMKLEHIRG ©
effect, insufficient | ubi|.i in a base nmaterial for c osi tion
for ext er ndCAET ay T (ISR ORE Gimd 4 3 rF SO1rul ot 1 BHeL ence
Therefore, btehc%z%éieﬁ:q{g 4&%‘?&61%31 FElPIES o A8A0E U1 G d AU & COovRauRd
whi ch has, 1n additionto a goo
occur due to various causes including inflammation,
balance of hormones, genetic factors, and the like, and
they are promoted by the influence of ultraviolet rays.
Whitening agents relieve the increased pigmentation.
Among them, as whitening agents applied to whitening
cosmetics which prevent pigmentation of the skin or age
spots and freckles and which keeps the originally white
skin, kojic acid, arbutin, hydroquinone monobenzyl ether,
hydrogen peroxide, and the like, are known. However,
when these whitening agents are blended in the cosmetics,
some hypochromic effects to pigmented skin are observed,

but sufficient effects as whitening cosmetics cannot be

exhibited. Furthermore, an inflammation suppressing



- 3 - whitening action, excellent stability and solubility in a base
material for a conmposition for external use to provide a conposition
for external use on skin containing the conpound. [Solution to

Probl en [0006] The present inventors hWave keenly studied for solving
t he above-nenti oned problens, and resulted in finding that a conpound
represented by the following formula (1) has nore excellent whitening
ef fect tharftfieatt dfueexiostilitgankiictlet ngysgdmt 0t exhaxamside, amsr e
excel l ent than a_conmpound described in Patent Docunent 1, and the
present i nFERES 19818 SRRV PTVURIS Hat  THET oipoidicetean staihpmere,
bl ended in variqus formnul ati on systens because it does not have an
unst abl e MBFedtEESOTUEEERE S F91 SURBITESTEY, 1&Td aMMatsd B I ent i n

2ol ub 11,108 e, TOLGE o, 90,8 FOTREPLALAN.AGL o LAl s, 20

to say, th f%% sent invention provides the inventions of the

fol |l ow ng o0 [30]. [0008] [1] A conposition for externa
use on skiqo%ggtaining a conpound represented by the foll ow ng
formula (1). | 609] -4 - OR HO (1) [0010] (I'n the

fornula, R repregenhsrABral k¥bs?b@‘r}@yh§§éi:6_ﬁe:!- t8o8osahhen1abens. )
[2] The conposition for external use on skin according to [1],

wherein R igertike theemultacrbof S sanmvsy ltgnteue kadag ehtt med garbon
at ons. [3] The conposition for external use on skin according
to [1], whereiduck iiom-til ifodrtmttya ) vibs tenieidh e tgraois, (sae atadvdnt
group, a n-propyl group, or an isopropyl group. [4] The
conposi ti ofPocomeaxtt dr)nal use on skin according to [1], wherein Rin
the formula (1) is an ethyl group. [5] A whitening cosnetic
contai ning a conpound represented by the followng fornula (1).

[ 0011] i
[Prior art Document]

[Patent Document]
[0004]
[Patent Document 1] JP-A-10-265325

[Patent Document 2] JP-A-2-188547

[Summary of the Invention]
[Technical Problem]
[0005]

However, these whitening ingredients have
disadvantages such as an insufficient whitening effect,
insufficient solubility in a base material for a
composition for external use, and insufficient stability
in formulations.

Therefore, the present invention relates to

searching for a compound which has, in addition to a good



OR -5 (In the formula, R represents an al kyl group having 1
to 8 carbon atons.) [6] The whitening cosnetic according to
[5], wherein Rin the formula (1) is an, al kyl group having 1 to 4
carbon atons. [ 7] The whitening cosnetic according to [5],
wherein Rin the formula (1) is a methyl group, an ethyl group, a
n- propyl group, or an isopropyl group. [ 8] The whitening
cosneti ¢ actortdimaa eadtijon whstas I eRt rstadiel fidrymdrad (sh1luksi dtetiyla
group. [9] A mel anin production inhibitor containing a
conmpound r RS EaRtEF IR e foldmany FiormAcr (ERteigan wre ive
ingredient. [0013] OR [ 0014] (In the formula, R represents
an al kyl gr3RY IS/ ieh§OIRAS 16 18 HoiF &xfEnal use qnEkITherttading
production i nhibitor according to [9], wherein Rin the formula (1)
is an al kylI™§r SRSy 1 to 4 carbon atons. -6 [11] The
mel ani n production inhibitor according to [9], wherein Rin the
formula (1) is a nethyl group, an ethyl group, a n-propyl group, or

an isopr opyﬂSC?gJ]cEli%\}\}] to _Prclél%?gm]The mel ani n production i nhibitor

according to erein n'the fornmula (1) is an ethyl group.
[13] A conpoungrepresented by the following fornula (1) for external
use on skin. [0(;15] OR (1 ) HO [0016]

The present inventors have keenly studied for
solving the above-mentioned problems, and resulted in
finding that a compound represented by the following
formula (1) has more excellent whitening effect than that
of existing whitening agents, for example, more excellent
than a compound described in Patent Document 1, and the
present inventors also have found that the compound can
stably be blended in various formulation systems because
it does not have an unstable molecular structure in its
molecules, and it is excellent in solubility in a base
material for a composition for extermnal use, and thus
they have completed the present invention.

[0007]

That is to say, the present invention provides the
inventions of the following [1] to [30].

[o008]

[1] A composition for external use on skin
containing a compound represented by the following
formula (1).

[0009]



(In the formula, R represents an al kyl group having 1 to 8 carbon
atons.) [ 14] The conpound according to [13], wherein Rin the
formula (1) is an al kyl group having 1 to 4 carbon atons. [ 15]
The conpound according to [13], wheréift Rin the formla (1) is a
met hyl group, an ethyl group, a npropyl group, or an isopropyl group.
[ 16] The conpound according to [13], wherein Rin the fornula (1) is
an et hyl group. [17] The conpound according to any one of [13]
to [16], wherein the external u§¥& on skin is application to the skin
for whitening. - 7 - The conpound according to any one
of [13] to [16], > : &xnal use on skin is application to
the skin for inhib producti on of nﬁg nin in the skin.

t ollowing fornula (1) for
manuf acturing a i on for external use on skin. [0017] OR HO
(1) [0018] HO the formula, R represents an al kyl group
having 1 to 8 carbon atons.) [ 20] The use according to [19],
wherein R %%05 g formula (1) is an al kyl group having 1 to 4 carbon
at ons. 1] The use according to [20], wherein Rin the
formula (1) is I a p o] r r
an i sopropyl gIHEEH¥ fg%ﬁﬁga] ghgggﬁésgﬁggr i a@kgi §¥bugwﬁ§?gpﬁ R
in the forgu %1kaf%o%na%kﬂ%| ygr oup. [23] Use of a conpound
represented by the following formula (1) for manufacturing a

whi teni ng cosnetb¢. ThA0&8hpos8tiOR for external use on skin

according to [1], wherein R in the formula (1) is an
alkyl group having 1 to 4 carbon atoms.

[3] The composition for external use on skin
according to [1], wherein R in the formula (1) is a
methyl group, an ethyl group, a n-propyl group, or an
isopropyl group.

[4] The composition for external use on skin
according to [1], wherein R in the formula (1) is an
ethyl group.

[5] A whitening cosmetic containing a compound
represented by the following formula (1).

[0011]

(1)

HO

[0012]



HO (1 ) [0020] (In the formula, R represents an al kyl group

having 1 to 8 carbon atons.) [ 24] The use according to [23],
wherein Rin the formula (1) is an al kyl group having 1 to 4 carbon
at ons. [ 25] The use according to [23], wherein Rin the
formula (1) is a nethyl group, an ethyl group, a n-propyl group, or
an i sopropyl group. [ 26] The use according to [23], wherein R

in the formula (IR tkeafioetmhyhk, gRouppresents pR7hlkiyé giroapcbapongd
represented by the following formula (1) for manufacturing a nel anin
product i onli e i tcarbdn0@ZPMSGR HO (1 ) [0022] (In the
formula, R represents an_ al kyl group having 1 to 8 carbon _atons.) 9
[28] The use acdbidifRg wBifeRingwRerBRAIR ARCPKELREr QI 450 1) VhETEAD

al kyl groaﬁbhaving l1to 4 ca&ﬁgn at ons. 2 The use according
to [27], A& AR PN ¥ drinult® @D Fl&kvd Voulg, lark%thyl
group, a n-pr | group, or an isopropyl group. [ 30] The use
accor di ng f%lgg¥ﬁfgﬁﬂ5$ein Rin the formula (1) is an ethyl group.

[Effects of the pvegLl ool L0RE] coonet kSR L8 RATRRUNG) (Ll used n

the present inv i On "has ning action, -is e

stability, Ra;l% has geod.sel yahl ity %@ckﬂﬂsﬁbﬂgﬁigg i 9y group, a

conposition for external use, it can easlly plited to various

conposi ti oRs rip AXIBINR, Use arARGHEABIYI0Y A conposi tion for
external use on skin having a good whitening action. Furthernore, the

conposi tion for [gxt enBakvhigene@ngskioBmes ial secexaehberb i(B]1a kdehkiens
upon use and preference.
R in the formula (1) is an ethyl group.
[9] A melanin production inhibitor containing a
compound represented by the following formula (1) as an

active ingredient.

[0013]

OR

(1)
HO

[0014]

(In the formula, R represents an alkyl group having
1 to 8 carbon atoms.)

[10] The melanin production inhibitor according to
[9], wherein R in the formula (1) is an alkyl group

having 1 to 4 carbon atoms.



[Brief Description of the Drawings] [0024] [Fig. 11 Fig 1 is a graph
showi ng a 13C NWR spectrum of 4-(3-nethoxybutyl)phenol in Production
Exanmple 1. [Fig. 2] Fig 2 is a graph %Egmnng a 13C NWMR spectrum of
4- (3-et hoxybu tyl)phenol in Production anple 1. - 10 - [Fig. 3]
Fig 3 is a graph showi ng a 13C- NMR spect rum of

4- ( 3- propoxybutyl ) phenol in Production Exanple 1. [Fig. 4 Fig 4 is a
graph showi ng all13C- ®vR mpéenﬁunpmbdmCGBOhseph@pQXpbuEybppﬂéngltbn

Production Exanple 1. [Fig. 5 5is a %raph showi ng a 1-3C- NWR
spect r um of[94-,( 3heaeiroRy bar y ulian PErodifctd @ rOUp, an

[ Enbodi nent for carrying out the invention] [0025] Her ei nafter,
enbodi ment §t(]51fY]1 r?é"%‘rpesé‘ntn TRRREI (QH-”QMH I Od% e SEAEPY In HEE 1

[ 0026] ut henol und ).) used in the
bresent i nvent | 4l eﬁéaﬁﬁ& PeprbegTB lﬁygféﬁéogbmor&mgoﬁed
formula (1) Theﬂhceq: ol Eqd (ﬂl)t e_,smelrlr be | n.. fa%r I & uPat ent
Docunent 2 %ﬂd iI's alrea nomn WeVEr he conpoun&’ f%cbéé been

known to be usef HE}ai BEﬂggbﬁdeE%g)mm@hgeﬁ%?’ S f%‘i‘i'&w%%xgﬂ E%ﬂ'lg

crystal conpoun as in ent Doc it has not nown
at all whether 04 o £1he 1cmBoWH L), can be applied to the skin.

In the fornula (1), Rrepresents an al kyl group having 1 to 8 carbon
atons, and [mryisQe |inear or branched, and nmay have a substituent such
as an am no group and a hydroxyl group. Specifically, exanples of the
al kyl group having 1 to 8 carbon atgqus include a nethyl group, an

et hyl group, a propyl group, an isgpropyl group, a butyl group, a
hexyl group, an octyl , hexyl group, and the like.

Furt hernore, exanpl e ) #VI™g an ami no group and a hydroxyl
group include groupq ed fron11,3-propagﬁd ol, propylene glycol,
gl ycerine, serinol, |, 3-butyl ene glycol, and'the Irke. Anmong them an
al kyl group havi ng ANl o _g”carbon atons is preferable, an al kyl group
having 1 to 4 GO bns is nore preferable, a nethyl group, an

et hyl group, a npropyl group, and an isopropyl group are further

pref erabl e, 3 an ethyl group is particularly preferable. The groups
inthis ranﬁ)qpﬁovide a better nelanin production i nhibitory effect

and solubility Bg?rﬁklO¥%{ﬁ%h%en%$re§%%%ggkg g g%ﬁﬂpﬁ‘cﬁ%J%g%ln

sacchari des. oun to be u rese

i nvention %@pr% qggg&gpgﬂﬁﬁgggy a known organic synthesrs reaction
using as a starting material (4- hydr oxyphenyl) - 2- but anone

obtai ned by a knawn syet kehipouret Red et iagheiberial] Semrxetled RANGh
purified froman extract of a plant such as raspberry cont ai ni ng

4- (4- hydr oxypphernryuelz: (Ut anone  Hdy lexarqle  hdhendranwW@cd urd 1igon

met hod i ncludes a nethod of reacting 4-(4-hydroxyphenyl)-2-butanone
wi t h arbi t regrgmsal cohol and triethyl silane in a trifluoroacetic acid
solvent. Furthernore, the conpound (1) can be obtained by treating an
extract of a pl dAB1s Ttk asnpaypide o oydiag foprldpdi atéonstimo® in
followed by - 12 - separating and purifying the target 4-(3-

al koxybut yl19shedinElghpdund: s [Dop8ihyl Iropie (A5°8bt &t fed by
t he above-nenti oned nethod and the |ike has optical isoners, and a

(+) i somer RFCRY Y FraWuné® iy BPRIKY SiHGYP or a conbi nati on
thereof may be %i%q'T %0%%%pound according to [13], wherein R in

the formula (1) is an ethyl group.
[17] The compound according to any one of [13] to
[16], wherein the external use on skin is application to

the skin for whitening.



Furthernore, as the conpound (1) to be used in the present invention,
any one type anong 4-(3- al koxybutyl)phenol represented by the
~above-nentioned formula (1) nmay be used, or a mxture of two or nore
t hereof nmay be used. [0030] As showt in the bel ow menti oned
Exanpl es, the conmpound (1) has better nelanin production-inhibitory
and whitening actions than a conpound described in Patent Docunent 1.
Furthernore, since]thaecesppondd( dpcbasihbghosahybbhit yfi n1a]sabvent
such as ester oil and al cohol, and does not have an unstabl e bond
such as an [éstler wihenein tthearxstealvlay arse saf elkyirbe sblagmpddatatnican to
conposition for external use such as cosnetics. [0031] The

conposi t i oftheosként doralinisiéo idn nekiny asfuathierprads arglamveritt die@kin.
generally be contained in a content of 0.0001 to 20% by nass, _
preferably 0.01[£8]189ebpfnassonpRrRYNADEEPFLELEESH] @YO.’C}[/iet & 03PHy RS s
based on the total - 13 - anount of the conposition for external _use
on skin, frOAEHE VildwdOh Mg ARG TUEringy Sa G Sfd Tai &y SH4SHtigh
the content is not i.ndiscrimnately limted and vari es dependi ng upon
t he pur posé&ssr Yar? for blending the conpound (1). [0032] The
conpositioqd%q@]external use on skin of the present invention is
preferably a nelanin production inhibitor and a whitening cosnetic
based on the nel anin production-inhibitory action and the whitening
action of conpound (1). The conposQRon for external use on skin of
the present invention can be used ijn appropriate conbination with, in
addition to the conpo,‘\\jl ~\hi JE”{ng agents such as known

hydr oqui none, arbuti i i itam and derivatives

t hereof (for exanpl 4 drbic acid glucosizafssodiun1ascorby|
phosphat e, di sodi umpAg Pyl sul fate, and nmagnesi um ascor byl
phosphate), bi phety Tvatives (for exanple, dehydrodicreosol, and
2, 2" -di hydroxy-5; 5" - di propyl bi phenyl), and
4-(4-hydrOﬁyphenyl)-2-butanone described in Patent Docunent 1 and
derivati vesl®®d&leof , nel anin production inhibitors such as 4-(4-

hydr oxyphenyl) - 2- but anol , 4-é3-h dr oxybut yl ) phenyl__acet at e, ,
firethor n( Pyr acahPh&PfofOane ﬁa)%efﬁpgéﬁ?qﬁso§€oFé&yeoﬁﬁ8§Pt&aVlng
extract, bergenia extract, cangnile extract, adenosine

5' - 1- phosphori% fa&id &A% ‘thereof, linoleic acid derivatives

vitamn B9 and depivakivese aclloniifiereol o angxanic acid qad salts

of tranexamc a tranexam c a atives.

conpositio t grynal Ki t : iny i L£an,
appropri at erkld;rqr[:u&%?t(acleln) : allsnlé;fgdalgtq%ygln #}o&{%eﬂkg%l%%?f%? s{u%];zk%ér)fg agensf s
such as hyal uronbgaeind, (RQ! ¥elorantgswaar 2aljcohlercael @ iiRg tpignent s
such as a tar-based coloring agents and iron oxide, preservatives
such as parfahefil=aanioniics SUniaatyant@rsieh as daidly aehb seam-prsbyl
sodi um cetyl sul fate, nonionic surfactants such as pol yoxyet hyl ene

al kyl et hergrqagd ,y axy etrhyill snerd@atlt ygawi@. est er, pol yoxyet hyl ene pol yol
fatty acid ester, polyoxyethylene hydrogenated castor oil, polyol
fatty acid esterl2an@hgolpgl poeoindifgt tty deiod esthereicai dm ¢che
surfactants such as tetraal kyl amonium salt, anphoteric surfactants
such as betfgimsaila pel) sif fasbettdile I8P - sul f o-anmi no acid type, and
sodi um N-stearoyl -L-gl utamate, natural surfactants _such as lecithin
and | ysophosphatlPdyl &i§6l i9fe @ FoMBRAmchaepRsserdech bys th@ dlndowing

casein, starch, gqu rabi c, karaya qu uar. gum. | ocust bean gum
tragacant h%u%me%faﬁﬁq#% g’ge qhefgjaﬁﬁj SHYRUM @l gi nat e,
senisynthet'Q”Eﬁlyner such as nethyl cel | ul ose, hydroxyet hyl cel | ul ose,
hydroxypropb% €l'l ul ose, sodi um car boxynet hyl cel | ul ose and

et hyl cel l ul ose, synthetic polyners such as pol yvinyl al cohol,
pol yvi nyl nmethyl ether and copol yner, pol yvinyl pyrrolidone, sodium



[ Exanpl es] [0035] Hereinafter, the present invention will be
described in detail based on the Production Exanples, the Test
Exanpl es, and the Exanples, but the present inventionis - 16 - not
particularly limted thereto. Note her € that as 4-

(4- hydr oxyphenyl) - 2- but anone nenti oned bel ow, a generally avail able
reagent was used. Furthernore, an NMR spectrum was neasured by using
CDC13 as a neasurenent sol vent, and OL JNM LA400 manuf actured by
JEOL Ltd. [0036] Production EX le 1: Synthesis of a 4-(3-

al koxybut yl ) phenol conpgund nt hesis of a

4- ( 3- al koxybut yl ) phepe QU 7 Qarried out according to the

nmet hod descri bed by et al. (Journal Zﬁ ihe Aneri can Chem ca
Soci ety, pp. 3659- 366} P) . 4-(4- hydr oxyphenyl) - 2- but anone (10
mol ) and tri et hyl s4 711 mol ) were dissolved in various al cohols
(125 mmol ), to MO | uoroacetic acid (375 nmol) was added
dropwi se under ice cooling. The tenperature was returned to room
tenperaturqﬁig the resulting m xture was stirred for 24 hours. Iced
wat er (100 %5 s added to the reaction solution, and the m xture
was extracted w a ) Lce. e .qbtained n

was washed seve#gp ?ﬁ%eggﬁﬁ%%généafﬁ¥%%§§ngglFﬁe%§§$§tio§ﬁ ng%gﬂﬁy
saturated sodidimg hydnpgengaghonate sol ution, and dried with anhydrous
magnesi um sul fate and filtered. The filtrate was concentrated under
reduced pressurgpapuirhbi edeb¥csblrisgeaggelb qoebum whlkrenat @graphve
(hexane / ethyl acetate solvent) to obtain the bel ownentioned
conpounds. fBignula 1(A)- ikl GrNMR ksfecircaifhdhiese 1cagpoundsriaoe S
in Figs. 1 to 5. [0037] 4-(3-nethoxybutyl)phenol: colorless oily
product, 1H NVR[EEDCIBE 8se7a@8of2kngdto34833 ,Hwherein5 R( 2H, tdthe J=8. 3
Hz), 3.35 (3H, s), 3.33 (1H, m, 2.60 (2H, m, 1.83 (1H, m, 1.67
(1H, m, 1LIgwdd d) 3=6.2 meHhyll BTNVR FCECIR)L @rasy. & M13g®Ryl
129.4, 115.2, 76.4, 55.8, 38.1, 30.7, 18.9. (see Fig. 1) [0038]

4- ( 3- et hoxyBIRYH ) sHerdl IEsIRARIEs BIAYP product , 114- NVR ( CDC13) 8:

7.05 (2K d’3:8T%65E%he6hég according to [23], wherein R in the

formula (1) is an ethyl group.

[27] Use of a compound represented by the following
formula (1) for manufacturing a melanin production
inhibitor.

[0021]

(1)

HO
[0022]

(In the formula, R represents an alkyl group having

1 to 8 carbon atoms.)



(2H, d, 3=8.4 Hz), 3.57 (1H, m), 3.40 (2H m), 2.61 (2H m), 1.80
(1H m, 1.66 (1H m,1.21 (3H t,3=6.8 Hz),1.16 (3H d,

- 9 -

[28] The use according to [27], wherein R in the
formula (1) is an alkyl group having 1 to 4 carbon atoms.

[29] The use according to [27], wherein R in the |
formula (1) is a methyl group, an ethyl group, a n-propyl
group, or an isopropyl group.

[30] The use according to [27], wherein R in the

formula (1) is an ethyl group.

[Effects of the Invention]
[0023]

Since the compound (1) used in the present invention
has a good whitening action, is excellent in stability,
and has good solubility in a base material for a
composition for external use, it can easily be applied to
various compositions for external use, and can provide a
composition for external use on skin having a good
whitening action. Furthermore, the composition for
external use on skin is also excellent in a feeling upon

use and preference.

[Brief Description of the Drawings]

[0024]

[Fig. 1] Fig 1 is a graph showing a **C-NMR spectrum of
4- (3-methoxybutyl)phenol in Production Example 1.

[Fig. 2] Fig 2 is a graph showing a '>C-NMR spectrum of

4- (3-ethoxybutyl)phenol in Production Example 1.



3=6.2 74.7, [0039] Hz). 63.7, 11C-NWR 38.5, (CDC13)8: 30.9,19.7,
153.8, 15.5. 134.0,129.4, (see Fig.2) 115.2,

4- ( 3- propoxybut yl ) phenol : colorless oily product, 1H NWR (CDCl13) 6:
7.04 (214, d, 3=8.8 Hz), 6.73 (2H, d; 398-4 Hz), 3.45 (1H, m), 3.37
(1H, m, 3.29 (1H, m, 2.61 (2H, Hz), NVR n),1.82 1.15(3H, (CDC13)6:
(1H,m, 1. 66 d, 3=6.0Hz), 153.5,134.5, (1H m,1.58 0.93(3H,t,

129. 4, 115. lJFi(@H3] Fig 3 is a graph showing a **C-NMR spectrum of

4- (3-propoxybutyl)phenol in Production Example 1.

[Fig. 4] Fig 4 is a graph showing a '*C-NMR spectrum of
4- (3-isopropoxybutyl)phenol in Production Example 1.
[Fig. 5] Fig 5 is a graph showing a **C-NMR spectrum of

4- (3-octyloxybutyl)phenol in Production Example 1.

[Embodiment for carrying out the invention]
[0025]

Hereinafter, embodiments of the present invention
will be described in detail.
[0026]

4- (3-alkoxybutyl)phenol (compound (1)) used in the
present invention is a compound represented by the above-
mentioned formula (1). The compound (1) is described in,
for example, Patent Document 2 and is already known.
However, the compound (1) has been known to be useful as
organic electronic materials such as a ligquid crystal
compound as in Patent Document 2, but it has not been
known at all whether or not the compound (1) can be
applied to the skin.

In the formula (1), R represents an alkyl group
having 1 to 8 carbon atoms, and may be linear or branched,
and may have a substituent such as an amino group and a
hydroxyl group. Specifically, examples of the alkyl
group having 1 to 8 carbon atoms include a methyl group,

an ethyl group, a propyl group, an isopropyl group, a



3=7.3 74.6, q,3=7.3 Hz).11C 70.2, 38.7, 30.9, 23.3, 19.7, 10.8.
(see Fig. 3) [0040] 4-(3-isopropoxybutyl)phenol: colorless oily
product, 1H NWR (CDC13) 6: 7.04 (2H, d, 3=8.8 Hz), 6.74 (2H, d, - 18
- J=8.8 Hz), 3.64 (1H, septet, J=6.2 H}, "3.46 (1H, m), 2.65 (1H m,
2.53 (1H, m, 1.76 (1H, m, 1.65 (1H, m, 1.15 (3H d, 1=6.0 Hz),
1.14 (3H, d, J=6.4 Hz, 1.13 (3H, d, J=6.0 Hz). 13C- NWR (CDCl3) 6:
153. 5, 134mtyi2%Grbuplls hexf?. Jrda,3,amBdcky3hrhu3.a3,2 411 20. 8.
(see Fig. 4) [0041] 4- (3-octyl oxybutyl)phenol: colorless oily
product, 1HeNVR (CDOE3) afid 2 1(iXd,. dFudtBedmbze, 6xabp(eH, od, J=8.0
Hz), 3.53 (1H, m, 3.37 (24, m, 2.61 (24 m, 1.84 (1H M, 1.67
(1H, n), 1BBYEHhaying a6 amyno Bridy A ¢ Ny iz )grose @yde
J=6.6 Hz). 13C-NMWR (CDC1l3) 6: 153.8, 134.1, 129.4, 115.2, 74.8, 68.6,
38.5, 31.89W30WwF BFiyeRdFmem Jg 3 prapapnedipls prpmyleng glyxde Fig.
5) [0042] Test Exanple 1: Salubility Test By usin ,
4- ( 3- et hoxPIGAY PFenFS TR ndd 3P HHE SAovE-Yrshiti Giet Llﬁi'%dldé‘ﬁ on
Example 1, the fqllow ng salubility test was carried oyt. te here
that "as o OB (It Sy A2 EEHRITBTBH i hénco AR (e o
[0043] (Te ) 0. of onpoun eac.
sol vent de}éfrelr%é%%ﬁrﬁa 1 Re &%%Lvmc‘%rg a&am;%d%eg?a%%} na‘}ogamus?el@was
heated at 40C.J AU GJ8A | MEY aldy \r/]@_scd tuned to
room t enper at ur gre']r%e SO eu’bi ity I'n _tgﬁgm{;pg’l vent atyelt_ 'S téle'rre was
eval uat ed By-opy11Yroud, SUala RS aredid i1 ?}%@%ﬁ@tﬂmw@s carried
out in which a'case where it was dissol'ved was eval uated as "a" and a
case wher e griesirndpies weie drefdtwas galglatepas {A0dl 1y preferable.
The groups in this range provide a better melanin
production-inhibitory effect and solubility in various
solvents. However, R does not include saccharides.
[0027]

The compound (1) to be used in the present invention
can be manufactured by a known organic synthesis reaction
using as a starting material, 4- (4-hydroxyphenyl)-2-
butanone obtained by a known synthetic method or a
material separated and purified from an extract of a
plant such as raspberry containing 4- (4-hydroxyphenyl) -2-
butanone. For example, the manufacturing method includes
a method of reacting 4- (4-hydroxyphenyl)-2-butanone with
arbitrary alcohol and triethyl silane in a
trifluorocacetic acid solvent. Furthermore, the compound

(1) can be obtained by treating an extract of a plant

such as raspberry by an appropriate method, followed by



The results are shown in Table 1. [0045] [Table 1] 4-(3-
Et hoxybut yl ) phenol 4-(3- Hydroxybutyl)phenol Cctyl dodecyl nyristate a
a Ayceryl tri(2- ethylhexanoate) a b |Isocetyl nyristate a b

Met hyl phenyl pol ysil oxane (note 1) a bl®i propyl ene glycol a a Ethanol
aa

separating and purifying the target 4-(3-
alkoxybutyl)phenol compound.
[0028]

The compound (1) obtained by the above-mentioned
method and the like has optical isomers, and a (+) isomer
or a (-) isomer may be used singly or a combination
thereof may be used.

[0029]

Furthermore, as the compound (1) to be used in the
present invention, any one type among 4- (3-
alkoxybutyl)phenol represented by the above-mentioned
formula (1) may be used, or a mixture of two or more
thereof may be used.

[0030]

As shown in the below-mentioned Examples, the
compound (1) has better melanin production-inhibitory and
whitening actions than a compound described in Patent
Document 1. Furthermore, since the compound (1) has high
solubility in a solvent such as ester oil and alcohol,
and does not have an unstable bond such as an ester bond,
it can stably and safely be blended in a composition for
external use such as cosmetics.

[0031]

The composition for external use on skin of the
present invention can generally be contained in a content
of 0.0001 to 20% by mass, preferably 0.01 to 10% by mass,

and more preferably 0.1 to 5% by mass based on the total



(Note 1) Silicon FZ209 (manufactured by Dow Corning Toray Co., LTD.)
[ 0046] From Table 1, it is shown that the 4-(3- '
al koxybut yl ) phenol conpound of the present invention has better
solubility in a low polarity sol vent "t hdn~4- (3- hydroxybutyl ) phenol .

[ 0047] Test Exanple 2: in vitro melanin production inhibition
test - 20 - The 4-(3-al koxybutyl ) phenol conpound obtained in

t he above- rmrithiraned Ryted ueinipers xiapl forl esese ity asdee bt asiite, from
foll owi ng nelanin production inhibition test. Note here that as a
conpar i son tther geitewraribut iof, wasidmrhingy acitdorkgrd scfialy apldHauyd eile
acid, which are known to have a nel anin production-inhibitory action,
wer e used. JaU4sit (IFegtoteitrsbiddcr iminagidl el ianidred cald svamwires seeded
in a mninumessential medium (MEM suppl emented with 10 vol % f et al
bovi ne ser HRRENIENGNSINOTD| e PHIPOESK CR04 gt i Planfing the
pre-cultured for 24 hours by a usual nethod. After pre-culture, the
medi um was GEFAEEY t10 a test medi umto which each eval uation sanpl e
had been adde t various concentrations, and the nediumwas cul tured
for 72 hour$? the test nmedium the above-nentioned pre-culture
medi um to whi ch e | I ad _be 2 ; ed.
After culture, cTe Igg&éf)glgglogegfgd%%r%(}g?gs%1%\%8%'}Jflnrr§|%/sE'ﬁ%f an
aqueous solyti f; sRdium Yy i ]_faq{gl i i : % | et hyl

sul f oxi de, ﬂeﬁé antOOlD475 e\}arqrpuel%{)%{% o) b?l%ﬁﬁ%ﬁnﬁé%rﬁ@ ancgyt he
val ue was Gefined AS A 1NdaX 1n e et OfphIRlanD. ¢ furddenmy e,
at the sane tine, by using Coonasie Plus Protein Assay Kit

( manuf act uradeRIFRGDhi Bietptadt @rounid afhdpraididhity the: isol w1 on
was neasured, and the ampbunt of nelanin per unit amount of protein
was cal cul ateeghound 21 )-. [ @849k ocmb6sA@tion fBasedtemrnbhe vasdwnt s@fin

mel ani n per unit anount of protein, the nelanin production inhibition
rate was calfculbst ed-geemntedstveaddian orarcde emgdtimrmdormmtiste

follow ng formula. Melanin production inhibition rate (%9 = (A-B)/ A
x100 (whercsEimp imedeifo ésltithe Ehmddl toformdiqriiie pgmratnd aount  of
protein when no sanpl e was added, and B denotes the anount of nel anin

per unit atBUieTHRDRAAB T WHET 2S5 dHAVE Ve Rrbidyone, arighdn, g
graph in which the concentrati.on of the added sanple is ofted on
Phe axi o off HRIS e A LR 4 byt oy 4 DH 56 Gn Fits |
plotted in the axis of_ qrdinates s. faor.ned, angd concentration at

whi ch each eex\?’lerﬁpﬁlaet'i oansfcsoarr]r'i)lld; a}cnlhc% \kl\ﬁla]tusécf lrega ep’r osauog qr%nasoﬁornk@f lani n by

?g%Tg IbIC)e ‘é\%&%iz}%fe@ Nef 3Lt st AP [ 000, ey regildSi gk e shown
ascorbyl phosphate), biphenyl derivatives (for example,
dehydrodicreosol, and 2,2'-dihydroxy-5,5"'-
dipropylbiphenyl), and 4- (4-hydroxyphenyl) -2-butanone
described in Patent Document 1 and derivatives thereof,
melanin production inhibitors such as 4-(4-
hydroxyphenyl) -2-butanol, 4- (3-hydroxybutyl)phenyl
acetate, firethorn(Pyracantha fortuneana) extract,
Dioscorea composita extract, bergenia extract, camomile

extract, adenosine 5'-1l-phosphoric acid and salts thereof,

linoleic acid derivatives, vitamin B3 and derivatives



[ 0051] [Table 2] Compound 1050(ug/nL) 4-(3-Methoxybutyl)phenol 2.0

4- ( 3- Et hoxybut yl ) phenol 2.0 4-(3-Propoxybutyl)phenol 2.5

4- (3-1 sopropoxybutyl)phenol 2.0 Arbutin 3.0x101 Ascorbic acid 6.0x101
Kojic acid 1.8x102 Linoleic acid 4.0 }6052] From Table 2, it is
shown that the 4-(3- al koxybutyl)phenol conmpound of the present
invention exhibits a better nelanin production-inhibitory effect than
arbutin, as¢ersF atirdnekeiic a@idh -l d41ne & FC Acibamikhewid,

mel ani n production inhibitors. [0053] Test Exanple 3: Ml anin

pr oduct i on anghithianiesamiestadidsi g riveaga-Bigrensi onal Cul tured Skin
Model 4- ( 3- al koxybutyl ) phenol obtained in the above-nentioned
Production [B0a®dl e 1 was subjected to the bel ow nenti oned nel anin
production inhibition test. Note here that as a conparison target,
4-(3- hydroxybuilyk) phepobitaonhifel srntarkpll geeupnh&dibeed it&goved
from 4-( 3-al koxybutyl ) phenol -and 4-(3- acetoxybutyl)phenol and .

4- ( 3- pr opamBASERHISRTHER0IC3ESs 3RP TERTER K IR Hdvi gt A iR

nunber of carbon atons, were used., , )
to the above, moisturizing agents such as hyaluronic acid,

polyol, and sugar alcohol, coloring pigments such as a
tar-based coloring agents and iron oxide, preservatives
such as paraben, anionic surfactants such as fatty acid
soap, and sodium cetyl sulfate, nonionic surfactants such
as polyoxyethylene alkyl ether, polyoxyethylene fatty
acid ester, polyoxyethylene polyol fatty acid ester,
polyoxyethylene hydrogenated castor oil, polyol fatty
acid ester, and polyglycerin fatty acid ester, cationic
surfactants such as tetraalkyl ammonium salt, amphoteric
surfactants such as betaine type, sulfobetaine type,
sulfo-amino acid typé, and sodium N-stearoyl-L-glutamate,
natural surfactants such as lecithin and
lysophosphatidylcholine, natural polymers such as gelatin,
casein, starch, gum arabic, karaya gum, guar gum, locust
bean gum, tragacanth gum, quince seed, pectin, carageenan,
and sodium alginate, semisynthetic polymer such as
methylcellulose, hydroxyethylcellulose,
hydroxypropylcellulose, sodium carboxymethylcellulose and
ethylcellulose, synthetic polymers such as polyvinyl
aléohol, polyvinyl methyl ether and copolymer,

polyvinylpyrrolidone, sodium polyacrylate, carboxyvinyl



- 23 - [0054] (Test Method) To a skin nodel cup of a cultured
skin nodel containing nelanin cells (MEL-300, Asian Doner,

manuf actured by Kurabo Industries, Ltd.), 0.2 nL of a solution of a
test substance was placed, and the skiA>npdel was cultured for 14
days by using an LLMM nedi um attached to the product. During the
culture period, the nmediumwas replaced by a new nedi um every three

days. Aftepdayhiaie el pA viauslde skide paismerss seisiethetdauch
survival rate was neasured by fluorescence neasurenent (Excitation:

560 nm EmassixemtiE® npiqusEnig audd amrdBlusnineagentdd manuf act ur ed
by Mol ecul ar Probe), and the anmount of nelanin synthesized in each
skin nodel amdsi axsasurted.sulfie asnoliftutofl sl syuwriwesiazet Wes like,
determ ned by the colorinmetric determnation (405 nm of a solution
obt ai ned by ity & ngpnesc F G Harsdelot MR s s Ak sdpared €he cel |
| ayer, then washing it with PBS and hydrous ethanol, adding 0.2 nL of
a 2N NaOH &FFesus SeMAoP™ -and extracting mel anin at 100C for three
hour s. [00550] ('I]'est Result) The results are shown in Table 3. - 24 -
[ 0056] [Tab[l é)3§] Compound Addition concentration (1-114) Mel ani n
production inhihitign rate(%w th res t t control .
o (3- Mot noxybut S FpRERB! CR0G 1SS 6P S P OtboryT pdngiee on skin
of the present invention may generally be used as a bath
salt, in addition to a skin cosmetic to be applied to the
skin. In particular, the present invention is preferably
applied to whitening cosmetics because the 4-(3-
alkoxybutyl)phenol compound has an excellent melanin
production-inhibitory action. The formulation forms are
not particularly limited as long as the 4-(3-
alkoxybutyl)phenol compound of the present invention can
stably be blended, and examples thereof include liquids
gsuch as lotion, emulsions such as gel, emulsified lotion,
and cream, sheets, sticks, and granules or powders using
an appropriate excipient and the like. As the emulsion,

any of a water-in-oil type emulsion, an oil-in-water type

emulsion, and multi-emulsion may be employed.

[Examples]
[0035]

Hereinafter, the present invention will be described
in detail based on the Production Examples, the Test

Examples, and the Examples, but the present invention is



100 56. 0% 4- ( 3- Propoxybut yl ) phenol 50 69. 5%

4- (3-1sopropoxybutyl ) phenol 50 56.9% 4- ( 3- Hydr oxybut yl ) phenol 100

18. 6% 4- ( 3- Acet oxybut yl ) phenol 100 26. 7%

4- ( 3- Propanoyl oxybut yl ) phenol 50 18. 4% 5[ 0057] From the result
of Table 3, it is shown that the 4- (3-al koxybutyl)phenol conpound of
the present invention has a better whitening action than Conparative

Exanpl es. hptpgyartGuhaar iy annite & ameardtson Retweeard- tBat as 4-
et hoxybut yl ) phenol and 4-(3-acet oxybutyl)-phenol, as well as the

conpari son (Rethweros:ddtZmpriopeathittarigreh ereol t iantk A -bg 132w Gpayend iyl y
butyl ) phenol whi ch have the sanme nunber of carbon atons as each

ot her, theaceipeimae (rBadwntd ngsansetither Foortebabtrer, eoniMRbepesttrom
t he whitening action than the conpound having an ester bond. Note
here that iwasameasfunsgse aboveeneeti@nedst asmegsheenenat sSoayenie and
cytotoxicity was detected. [0058] Test Exanple 3: Whitening Practical
Test - 25JEOL JNMR\LALG G ediip e (kEka?%Ie 4 n which the 4-(3-
ethoxybutyl%gpe ol conpound obtained in the above-nentioned

Producti on le 1 was bl ended, the bel ow nenti oned whitening

(Compar at i ve ExBABRec D) otn *AABR 2 BuE AL RELS & TkRown Co have a
whi teni ng aghl ORWAS MRS, Y% diikfind 0059]

Synthesis of a 4-(3-alkoxybutyl)phenol compound was
carried out according to the method described by Michael
et al. (Journal of the American Chemical Society,
Pp.3659-3661, 1972). 4-(4-hydroxyphenyl)-2-butanone (10
mmol) and triethylsilane (11 mmol) were dissolved in
various alcohols (125 mmol), to which trifluoroacetic

~acid (375 mmol) was added dropwise under ice cooling.
The temperature was returned to room temperature and the
resulting mixture was stirred for 24 hours. TIced water
(100 mL) was added to the reaction solution, and the
mixture was extracted with hexane (100 mL) twice. The
obtained hexane layer was washed several times with a
saturated saline solution and a saturated sodium
hydrogencarbonate solution, and dried with anhydrous
magnesium sulfate and filtered. The filtrate was
concentrated under reduced pressure, purified by silica
gel column chromatography (hexane / ethyl acetate

solvent) to obtain the below-mentioned compounds. The



(Test Met hod) The skin of the forearmflexor side of each of 20
subj ects was exposed to the sun |ight of sumrer season for three
hours (1.5 hours per day, for two continuous days). After exposure,
the skin cream of the Exanple 1 of thelbetow nentioned Table 4 was
applied to the skin of the left forearmflexor side of the subject
once every norning and evening for 13 continuous weeks. Furthernore,

the skin creamwd dhwtGomse atiew: Banihends afrd hended o nengs oned
Table 3 was applied to the skin of the right forearmfl exor side of

t he subj ectol B.t he sane conditions. After the final application
was finished, the degree of whitening of the skin of the right and

| eft forearlmoBl7éxor sides, before and after applying the skin cream
wer e eval uated by special judge persons. In evaluation, subjects in
whi ch the whit efif (3-Betboxyhatlybeeheteler aPAELRES edaVuRTEEUES,
"whitening_effect was observed" and the nunber of the subjects was
shown. - 2B- NMBO@GDFHT&&JI@AJP (Rddvest Co?ﬁﬁ)ri"eﬁ'bz)(rArﬁ}u?ﬁ Bndbd: %

b Ex 1 Co t | .55 |
o yooryl miGsPedFAo ST oF AGEyoRyet Ay end et i -erha (380N 0 £,

1 Met hyl phe Tﬂ RSIin%gX%q%[Z % ng%]aq%E? d, J=6.2 Hz). C-NMR

(cpcl,) o6: 154.0, 133.8, 129.4, 115.2, 76.4, 55.8, 38.1,
30.7, 18.9. (see Fig. 1)
[0038]

- (3-ethoxybutyl)phenol: colorless oily product, 'H-
NMR (CDCl,;) &: 7.05 (2H, d, J=8.4 Hz), 6.75 (2H, 4, J=8.4
Hz), 3.57 (1H, m), 3.40 (2H, m), 2.61 (2H, m), 1.80 (1H,
m), 1.66 (1H, m), 1.21 (3H, t, J=6.8 Hz), 1.16 (3H, d,
J=6.2 Hz). "C-NMR (CDCl;) &: 153.8, 134.0, 129.4, 115.2,
74 .7, 63.7, 38.5, 30.9, 19.7, 15.5. (see Fig. 2)

[0039]

- (3-propoxybutyl)phenol : colorless oily product,
'H-NMR (CDCl;) 6: 7.04 (2H, d, J=8.8 Hz), 6.73 (2H, d,
J=8.4 Hz), 3.45 (1H, m), 3.37 (1H, m), 3.29 (1H, m), 2.61
(2H, m), 1.82 (1H, m), 1.66 (1H, m), 1.58 (2H, g, J=7.3
Hz), 1.15 (3H, d, J=6.0 Hz), 0.93 (3H, t, J=7.3 Hz). *C-
NMR (CDCl;) &: 153.5, 134.5, 129.4, 115.1, 74.6, 70.2,
38.7, 30.9, 23.3, 19.7, 10.8. (see Fig. 3)

[0040]

4- (3-isopropoxybutyl)phenol: colorless oily product,

'H-NMR (CDCl;) &: 7.04 (2H, 4, J=8.8 Hz), 6.74 (2H, d,



2 Sucrose fatty acid ester 0. 5 0. 5 4-(3-Ethoxybutyl)phenol 2 -
Arbutin - 3 Alkyl acrylate copolyner 0. 1 o. 1 Purified water Bal ance
Bal ance [0061] (Results) The results are shown in Table 5. From
the results, it is shown that the skinlreamin which the 4-(3-

et hoxybut yl ) phenol compound of Production Exanple 1 of the present
invention is blended is much better as a whitening cosnetic than the

skin creamyafs @ompar ati va Exanplsepkdt) whiscch ardut ian 4wd beem) ,

bl ended. Note here that during the test period, no subjects

experi enced .ski N1, r i) gt i2arks3r gact,i an ,and 7$ki (LB ensi,t ilza5 oflH,eadt,i on
in asite to which the skin cream of Exanple 1 had been appli ed.

Thus, it was 1GonfiH, med tThdt. Ot e )emdodi4mel®iH ofd t We=6 /v éint,i dn Wwas(3d.so
safe in the formof a fornulation. - 27 - [0062] [Table 5] Witening
Ef f ect was dQbsenved Hzper sOMsNVMRX a(fplcd ;116: Cohpabat L9¢. ExahpPe418

115.1, 72.3, 69.3, 39.1, 31.1, 23.3, 22.6, 20.8. (see Fig.
4)
[0041]

4-(3-octyloxybutyl)phenol: colorless oily product,
'H-NMR (CDCls) &: 7.02 (2H, 4, J=8.0 Hz), 6.75 (2H, d,
J=8.0 Hz), 3.53 (1H, m), 3.37 (2H, m), 2.61 (2H, m), 1.84
(1H, m), 1.67 (1H, m), 1.58 (2H, m), 1.26 (m), 1.18 (3H,
d, J=6.0 Hz), 0.86 (3H, t, J=6.6 Hz). *>C-NMR (CDCl;) &:
153.8, 134.1, 129.4, 115.2, 74.8, 68.6, 38.5, 31.8, 30.9,
30.0, 29.4, 29.2, 26.2, 22.6, 19.6, 14.1. (see Fig. 5)
[0042]

Test Example 1: Solubility Test

By using 4- (3-ethoxybutyl)phenol obtained in the
above-mentioned Production Example 1, the following
solubility test was carried out. Note here that as a
comparison target, 4-(3-hydroxybutyl)phenol was used.
[0043]

(Test method)

To 0.1 g of each compound, 1 mL of each solvent
described in the following table 1 was added. The
mixture was heated at 40°C for 10 min., and then the
temperature was returned to room temperature. The

solubility in the solvent at this time was evaluated by



[ 0063] Next, by using each conpound of Production Exanple 1, each
cosnetic was manufactured by a usual nethod according to the
bel ow nenti oned conponents to be bl ended. [0064] Exanple 2 (Skin
| otion) [0065] [Table 6] Conponents-ot°raw material Amount bl ended
(% by mass) Ethanol 10. 0 PCE (20) sorbitan nonol aurate 5. 0O
Phenoxyet hanol 0. 1 Perfunme 0. 05 4-(3-Methoxybutyl)phenol 2. 0
d ycerin 5yi@uéanidnaegiamidn .1l iiid eoxyetbybncebk vhresedOout in
Purified water Bal ance

which a case where it was dissolved was evaluated as "a"

and a case where insolubles were left was evaluated as

Ilb . n
[0044]
The results are shown in Table 1.
[0045]
[Table 1]
4-(3- 4-(3-
Ethoxybutyl)phenol | Hydroxybutyl)phenol
Octyldodecyl a a
myristate
Glyceryl tri(2- a b
ethylhexanoate)
Isocetyl a b
myristate
Methylphenyl a b
polysiloxane
(note 1)
Dipropylene a a
glycol
Ethanol a a

(Note 1) Silicon FZ209 (manufactured by Dow Corning Toray

Co., LTD.)

[0046]

From Table 1, it is shown that the 4-(3-
alkoxybutyl)phenol compound of the present invention has
better solubility in a low polarity solvent than 4-(3-
hydroxybutyl) phenol.

[0047]
Test Example 2: in vitro melanin production

inhibition test



[ 0066] Exanple 3 (Skin cream - 28 - [0067] [Table 7] Conponents of
raw material Anount bl ended (% by mass) d ycerin nonostearate 2. 0O
Beeswax 1. 0 PCE (20) sorbitan nonooleate 6. 0 Vaseline 4. 0 Liquid
paraffin 12. 0 4-(3-Methoxybutyl)phenok%2: 0 N Stearoyl-L-sodi um
glutanmate 1. 0 Carageenan 0. 3 Methyl paraben 0. 1

The 4- (3-alkoxybutyl)phenol compound obtained in the
above-mentioned Production Example 1 was subjected to the
following melanin production inhibition test. Note here
that as a comparison target, arbutin, ascorbic acid,
kojic acid, and linoleic acid, which are known to have a
melanin production-inhibitory action, were used.

[0048]
(Test method)

B16 melanoma cells were seeded in a minimum
essential medium (MEM) supplemented with 10 vol% fetal
bovine serum in 12-well plates at 1 x 10* cells/well, and
pre-cultured for 24 hours by a usual method. After pre-
culture, the medium was replaced to a test medium to
which each evaluation sample had been added at various
concentrations, and the medium was cultured for 72 hours.
As the test medium, the above-mentioned pre-culture
medium to which theophylline had been added at 2 mmol/L
was used. After culture, cells were collected and
dissolved in 1 mol/L of an aqueous solution of sodium
hydroxide containing 10 vol% dimethyl sulfoxide, and an
0D475 value of the solution was measured and the value
was defined as an index of the amount of melanin.
Furthermore, at the same time, by using Coomasie Plus
Protein Assay Kit (manufactured by PIERCE), the total
amount of protein in the solution was measured, and the
amount of melanin per unit amount of protein was

calculated.



Purified water Bal ance [0068] Exanple 4 (Crean) - 29 - [0069]
[ Tabl e 8] Conponents of raw material Amount bl ended (% by nass)
Stearic acid 1. 0 d@ycerin nonoi sostearate 2. 0 Behenyl alcohol 2. 0
White beeswax 1. 0 Isocetyl nyristate 21 0 Sorbitan isostearate

[0049]
(ICso) |

Based on the amount of melanin per unit amount of
protein, the melanin production inhibition rate was
calculated per each addition concentration from the
following formula.

Melanin production inhibition rate (%) = (A-B)/ A
x100
(wherein A denotes the amount of melanin per unit amount
of protein when no sample was added, and B denotes the
amount of melanin per unit amount of protein when a
sample was added) .

Next, a graph in which the concentration of the
added sample is plotted on the axis of abscissas, and a
melanin production inhibition rate is plotted in the axis
of ordinates was formed, and concentration at which each
evaluation sample inhibits the production of melanin by
50% (ICso) was determined from this graph.

[0050]

The results are shown in Table 2.



1. O Retinyl palmtate 0. 1 Hydrogenated lecithin 0. 1 Ubidecarenone
0. 03 Phytosterol a 1 Vegetable squal ane 5. 0 Hydrogenat ed pol ydecene
5. 0 Dicapryl carbonate 5. 0 1, 3-Butylene glycol 5. 0 Concentrated
glycerin - 22 -

[0051]

[Table 2]

Compound ICso (pg/mL)
4 - (3-Methoxybutyl)phenol 2.0
4- (3-Ethoxybutyl)phenol 2.0

4 - (3-Propoxybutyl)phenol 2.5
4- (3-Isopropoxybutyl)phenol 2.0
Arbutin 3.0x10%
Ascorbic acid 6.0x10%
Kojic acid 1.8x10°2
Linoleic acid 4.0
[0052]

From Table 2, it is shown that the 4-(3-
alkoxybutyl)phenol compound of the present invention
exhibits a better melanin production-inhibitory effect
than arbutin, ascorbic acid, kojic acid, and linoleic
acid as known melanin production inhibitors.

[0053]
Test Example 3: Melanin production inhibition Test Using
Three-Dimensional Cultured Skin Model

4- (3-alkoxybutyl)phenol obtained in the above-
mentioned Production Example 1 was subjected to the
below-mentioned melanin production inhibition test. Note
here that as a comparison target, 4-(3-
hydroxybutyl)phenol in which an alkyl group had been
removed from 4- (3-alkoxybutyl)phenol —and 4-(3-
acetoxybutyl)phenol and 4- (3-propanoyloxybutyl)phenol as
an ester compound having the same number of carbon atoms,

were used.



5. 0 N-Acetylglucosamine O 1 Disodiumascorbic acid sulfate 0. 2
y- Am nobutyric acid 0. 1 Sodium N-stearoyl glutamate 0. 2 Monoanmoni um
glycyrrhizinate 0, 1 Edelweiss extract (Note 2) 0. 2 Yeast extract

(Note 3) 0. 2 Acrylic acid - al kyl nethacrylate copolyner (Note 4) O.
05 Ni aci nam de

[0054]
(Test Method)

To a skin model cup of a cultured skin model
containing melanin cells (MEL-300, Asian Doner,
manufactured by Kurabo Industries, Ltd.), 0.2 mL of a
solution of a test substance was placed, and the skin
model was cultured for 14 days by using an LLMM medium
attached to the product. During the culture period, the
medium was replaced by a new medium every three days.
After culture for 14 days, the skin model was washed, the
survival rate was measured by fluorescence measurement
(Excitation: 560 nm, Emission: 590 nm) using an
AlamarBlue reagent (manufactured by Molecular Probe), and
the amount of melanin synthesized in each skin model was
measured. The amount of melanin synthesized was
determined by the colorimetric determination (405 nm) of
a solution obtained by immersing each skin model in PBS
so as to separate a cell layer, then washing it with PBS
and hydrous ethanol, adding 0.2 mL of a 2N NaOH agueous
solution, and extracting melanin at 100°C for three hours.
[0055]

(Test Result)

The results are shown in Table 3.



0. 1 Ceatine 0. 2 Carnitine chloride 0. 1 Firethorn extract (Note 5)
O 1 4-(3-Ethoxybutyl)phenol 3. 0 Purified water Bal ance (Note 2)
Edel wei ss extract GC (manufactured by Pentapharm Ltd.) (Note 3)

Di sruci n BTJ (manuf actured by Pentaphaffnttd.) (Note 4) PEMULEN TR-1
(rmanuf actured by Lubrizol Advanced Materials) (Note 5) Firethom
extract liquid (manufactured by Suntory Holdings Limted) - 30 -
Exanpl e 5 ([Goean) [0071] [Table 9] Conponents of raw material Anpunt
bl ended (%by mass) |Isostearic acid 1. 0 dycerin nonoi sostearate

[Table 3]
Melanin
Addition pro@ugt%on
Compound concentration 1nh1b3t19n
rate (% with
(uM) respect to
control)
4 - (3-Methoxybutyl)phenol 100 55.6%
4- (3-Ethoxybutyl)phenol 100 56.0%
4 - (3-Propoxybutyl)phenol 50 69.5%
4- (3-Isopropoxybutyl) phenol 50 56.9%
4 - (3-Hydroxybutyl)phenol 100 18.6%
4- (3-Acetoxybutyl)phenol 100 26.7%
4 - (3-Propanoyloxybutyl)phenol 50 18.4%
[0057]

From the result of Table 3, it is shown that the 4-
(3-alkoxybutyl)phenol compound of the present invention
has a better whitening action than Comparative Examples.
In particular, from the comparison between 4-(3-
ethoxybutyl)phenol and 4-(3-acetoxybutyl)-phenol, as well
as the comparison between 4- (3-propoxybutyl)phenol and 4-
(3-propanoyloxy butyl)phenol which have the same number
of carbon atoms as each other, the compound (1) having an
ether bond better contributes to the whitening action
than the compound having an ester bond. Note hefe that
in all of the above-mentioned test concentrations, no
cytotoxicity was detected.

[0058]

Test Example 3: Whitening Practical Test



2. 0 Behenyl alcohol 2. 0 Wiite beeswax 1. 0 Isocetyl nynstate 1. 0
Sorb ita n isostea rate 1. 0 Retinyl palmtate 0. 1 Hydrogenated
lecithin 0. 1 Ubidecarenone 0. 03 Phytosterol 0. 1 Vegetable sq ua
lane 5. 0 Dicapryl carbonate 5. 0 MethyP parahydroxybenzoate 0. 2
1, 3-Butyl ene glycol 10. 0 Concentrated glycerin

By using skin cream (Example 1) in which the 4-(3-
ethoxybutyl)phenol compound obtained in the above-
mentioned Production Example 1 was blended, the below-
mentioned whitening practical test was carried out. As a
comparison target, skin cream (Comparative Example 1) in
which arbutin that is known to have a whitening action
was mixed was used.

[0059]
(Test Method)

The skin of the forearm flexor side of each of 20
subjects was exposed to the sun light of summer season
for three hours (1.5 hours per day, for two continuous
days). After exposure, the skin cream of the Example 1
of the below-mentioned Table 4 was applied to the skin of
the left forearm flexor side of the subject once every
morning and evening for 13 continuous weeks. Furthermore,
the skin cream of the Comparative Example 1 of the below-
mentioned Table 3 was applied to the skin of the right
forearm flexor side of the subject in the same conditions.

After the final application was finished, the degree
of whitening of the skin of the right and left forearm
flexor sides, before and after applying the skin cream,
were evaluated by special judge persons. In evaluation,
subjects in which the whitening effect had been
determined was evaluated as "whitening effect was

observed" and the number of the subjects was shown.



5. 0 N-Acetylglucosamne 0. 1 Disodiumascorbic acid sulfate 0. 2

y- Ami nobutyric acid 0. 1 Sodium N stearoyl glutamate 0. 2 Monoammon i
umg | ycynt izi nate 0. 1 Edelweiss extract (Note 2) 0. 2 Yeast
extract (Note 3) 0. 2 Acrylic acid --abkyt nethacryl ate copol yner O.
05 Niacinamde 0. 1 Creatine 0. 2 Carnitine chloride 0. 1 Magnesium
ascor byl phosphate 0. 1 Di oscorea Conposita extract (Note 6)

[0060]

[Table 4]

(Amount blended: % by mass)
(Name of Component)
Example 1 Comparative Example 1
Cetanol 5 5
Lipophilic glyceryl monostearate 1 1
Polyoxyethylene cetyl ether (2E.O.) 0.1 0.1
Methylphenyl polysiloxane 2 2
Squalane 2 2
Sucrose fatty acid ester 0.5 0.5
4~(3-Ethoxybutyl)phenol 2 -
Arbutin - 3
Alkyl acrylate copolymer 0.1 0.1
Purified water Balance Balance

[0061]
(Results)

The results are shown in Table 5. From the results,
it is shown that the skin cream in which the 4-(3-
ethoxybutyl)phenol compound of Production Example 1 of
the present invention is blended is much better as a
whitening cosmetic than the skin cream of Comparative
Example 1 in which arbutin had been blended. Note here
that during the test period, no subjects experienced skin
irritation reaction and skin sensitization reaction in a
site to which the skin cream of Example 1 had been
applied. Thus, it was confirmed that the embodiment of

the invention was also safe in the form of a formulation.



0. 1 Sanmbucus extract (Note 7) 0. 1 4-(3-Methoxybutyl)phenol 5. 0
Purified water Bal ance (Note 6) D oscorea Conposita Root Extract
(manufactured by Mtsui-Chemcals Inc.) (Note 7) Sambucus extract BG
(manuf actured by MARUZEN PHARVACEUTI 5 Co., LTD.) - 31 - [0072]
Exanples 6 to 8 (Sunscreen) [0073] [Table 10] Conponents of raw

mat eri al Anmount bl ended (% by mass) Exanple 6 Exanple 7 Exanple 8
Dioctyl ethepsz22. 0 15. 0 10.0 Conodified silicone (Note 8) 2. O

[Table 5]
Whitening Effect was Observed (persons)
Example 1 15
Comparative Example 1 8
[0063]

Next, by using each compound of Production Example 1,
each cosmetic was manufactured by a usual method
according to the below-mentioned components to be blended.
[0064]

Example 2 (Skin lotion)

[0065]
[Table 6]
Components of raw material Amount blended (% by mass)

Ethanol 10. 0
POE (20) sorbitan monolaurate 50
Phenoxyethanol 0.1
Perfume 0. 05
4-(3-Methoxybutyl)phenol 2.0
Glycerin 5 0
Xanthan gum 0.1
Hydroxyethylcellulose 0.1
Purified water Balance

[0066]

Example 3 (Skin cream)



2. 0 2. o dycew tris(2-ethyl hexanoate) _ _ 0. 5 Hydrogenated oil -
- 0. 1 Methyl phenyl polysiloxane _ 3. 0 Phyt osteryl nmacadam a nut
4

fatty acid - - 2. o Titanium oxide 5. 98-_ . 0 Zinc oxide 5.0 - 4.0
[0067]
[Table 7]
Components of raw material Amount blended (% by mass)
Glycerin monostearate 2.0
Beeswax 1.0
POE (20) sorbitan monooleate 6.0
Vaseline 4.0
Liquid paraffin 12. 0
4-(3-Methoxybutyl)phenol 2.0
N-Stearoyl-L-sodium glutamate 1.0
Carageenan 0.3
Methylparaben 0.1
Purified water Balance
[0068]

Example 4 (Cream)



Et hyl hexyl nethoxyci nnamate 10.0 10.
4- (3-Cctyl oxybutypphenol 1. o 1. o o.
Magnesium chloride I. o 1. o 1.

o 1, 3-Butyl ene glycol

0 10. O
5 Phenoxyethanol o. 3 O 3 O 3
5.0 5.0 5.0

Royal jelly extract (Note 9) 1.0 1.0-129 Al oe extract product (Note

10) a 1

[0069]

[Table 8]

Components of raw material

Amountblended

—

% by mass)

Stearic acid

-

Glycerin monoisostearate

Behenyl alcohol

White beeswax

Isocetyl myristate

Sorbitan isostearate

Retinyl palmitate

Hydrogenated lecithin

olo|=|=|=|p|p
~ 2 OO |O|O |0 |0

Ubidecarenone

@)
@)
w

Phytosterol

Vegetable squalane

Hydrogenated polydecene

Dicapryl carbonate

1,3-Butylene glycol

Concentrated glycerin

N-Acetylglucosamine

Disodium ascorbic acid sulfate

y-Aminobutyric acid

Sodium N-stearoylglutamate

Monoammonium glycyrrhizinate

Edelweiss extract (Note 2)

Yeast extract (Note 3)

ololelolelofe|o|a|a|ala]o |
NIN[=2IN|[2IN|[2]|O|O|O|O |0 |—=

Acrylic acid - alkyl methacrylate copolymer (Note 4)

Niacinamide

Creatine

Carnitine chloride

Firethorn extract (Note 5)

4-(3-Ethoxybutyl)phenol

3.0

Purified water

Balance

(Note 2) Edelweiss extract GC (manufactured by Pentapharm Ltd.)

(Note 3) Dismucin BTJ (manufactured by Pentapharm Ltd.)

(Note 4) PEMULEN TR-1 (manufactured by Lubrizol Advanced Materials)
(Note 5) Firethom extract liquid (manufactured by Suntory Holdings Limited)

[0070]



a1l 0.1 Phellodendri cortex extract (Note 11) 0. 5 O 5 O 5 Yeast
extract (Note 3) 1.0 1.0 1.0 Purified water Bal ance Bal ance Bal ance
(Note 8) ABIL EMBO (manufactured by Gold Schm dt GrbH) (Note 9) Royal
jelly (manufactured by APl Co., Ltd)-(¥ete 10) Al oe extracted gel BG
(rmanuf actured by MARUZ EN PHARVACEUTI CALS Co., LTD.) (Note 11)

Phel | odendri cortex extracted liquid J (manufactured by MARUZEN
PHARMACEUT [6Aknp 160 5, (kHaai)[ 0 O 74 ] Exanples 9 to 11 (Essence) -
32 - [0075] [Table 11] Conponents of raw material Amount bl ended Chi
by mass) [0071]

[Table 9]

Components of raw material Amount blended
[sostearic acid

Glycerin monoisosiearate
Behenyl alcohol

White beeswax

Isocetyl myristate

Sorbitan isostearate

Retinyl paimitate
Hydrogenated lecithin
Ubidecarenone

Phytosterol

Vegetable squalane

Dicapryl carbonate

Methyl parahydroxybenzoate
1,3-Butylene glycol
Concentrated glycerin
N-Acetylglucosamine
Disodium ascorbic acid sulfate
y-Aminobutyric acid

Sodium N-stearoylglutamate
Monoammonium glycyrrhizinate

Edelweiss extract (Note 2)
Yeast extract (Note 3)

Acrylic acid - alkyl methacrylate copolymer
Niacinamide

Creatine

Carnitine chloride

Magnesium ascorbyl phosphate
Dioscorea Composita extract (Note 6)
Sambucus extract (Note 7)
4-(3-Methoxybutyl)phenol

Purified water Balance

(Note 6) Dioscorea Composita Root Extract (manufactured by Mitsui-Chemicals Inc.)
(Note 7) Sambucus extract BG (manufactured by MARUZEN PHARMACEUTICALS
Co., LTD.)

—

% by mass)

ola|=|=|=d|=|Sepla(p|=n]|=lo|g|v|o|o|=|8]|=]|=|o|eo|o|o|o|o

wlolo|ole|o|e|®|e|e|ole|olojo|u|alo|ja|n|o|f|o|o|2 =] P P~




Exanpl e 9 Exanple 10 Exanple 11 Conodified silicone (Note 8) 2.

2.
0 2. 0 PCE nodified silicone dispersion solution (Note 12) - 2. -

0
0

Squal ane - - 10. o Decanethyl cydopentasiloxane 15. 0 20. 0 10. O
Met hyl pol ysil oxane (100 cs) 5. 0 2.-033.-0 Branched long-chain fatty
acid chol esteryl ester (Note 13) - -
[0072]
Examples 6 to 8 (Sunscreen)
[0073]
[Table 10]
Components of raw material Amount blended (% by mass)
Example 6{Example 7 |Example 8
Dioctyl ether 22.0 15.0 10.0
Comodified silicone (Note 8) 2 0 2 0 2 0
Glyceryl tris(2-ethyl hexanoate) - - 0.5
Hydrogenated ail — — 0.1
Methylphenyl polysiloxane — 3.0 —
Phytosteryl macadamia nut fatty acid — - 2 0
Titanium oxide 5.0 - 4.0
Zinc oxide 5.0 - 4.0
Ethyl hexyl methoxycinnamate 10. 0 10. 0 10.0
4-(3-Octyloxybutyl)phenol 1.0 1.0 0.5
Phenoxyethanol 0.3 0.3 0.3
Magnesium chloride 1.0 1.0 1.0
1,3-Butylene glycol 5.0 5.0 5.0
Royal jelly extract (Note 9) 1.0 1.0 1.0
Aloe extract product (Note 10) 0.1 0.1 0.1
Phellodendri cortex extract (Note 11) 0.5 0.5 0.5
Yeast extract (Note 3) 1.0 1.0 1.0
Purified water Balance | Balance | Balance

(Note 8) ABIL EM90 (manufactured by Gold Schmidt GmbH)

(Note 9) Royal jelly (manufactured by API Co., Ltd)

(Note 10) Aloe extracted gel BG (manufactured by MARUZEN PHARMACEUTICALS Co., LTD.)
(Note 11) Phellodendri cortex extracted liquid J (manufactured by MARUZEN PHARMACEUTICALS
Co., LTD.)

[0074]

Examples 9 to 11 (Essence)



2. 0 Silicone el astoner dispersion solution (Note 14) 5. 0 2. 0
-4-(3- Met hoxybutyl )phenol 0. 01 0. 1 O 5 Methyl parahydroxybenzoate
0. 05 0. 05 O 05 Sodiumchloride 1.0 1.0 1. o Di propyl ene glycol 5.
05 05 0 Concentrated glycerin 5.-03%.-0 5. 0 Raffinose

[0075]
[Table 11]
) Amount blended (% by mass)
Components of raw material Example 9 | Example 10] Example 11

Comodified silicone (Note 8) 2.0 2.0 2.0
POE modified silicone dispersion solution (Note 12) — 2.0 —
Squalane — — 10. 0
Decamethyl cycdopentasiloxane 15. 0 20.0 10.0
Methyl polysiloxane (100 cs) 5.0 2.0 3.0
Branched long-chain fatty acid cholesteryl ester (Note 13) - - 2.0
Silicone elastomer dispersion solution (Note 14) 5.0 2. 0 -
4-(3-Methoxybutyl)phenal 0. 01 0.1 0.5
Methyl parahydroxybenzoate 0. 05 0. 05 0. 05
Sodium chloride 1.0 1.0 1.0
Dipropylene glycol 5.0 5.0 5.0
Concentrated glycerin 5 0 5 0 5 0
Raffinose 1.0 1.0 1.0
Mixed isomerized sugar (Note 15) 1.0 1.0 1.0
Glycyrrhiza extract (Note 16) o 1 0.1 0. 1
N-Methyl-L-serine 0.5 0.5 0.5
Purified water Balance Balance Balance

(Note 12) Silicone BY22-008 (manufactured by Dow Corning Toray Co., LTD.)
(Note 13) YOFCO CLE-NH (manufactured by Nippon Fine Chemical)

(Note 14) TORAYFIL (manufactured by Dow Corning Toray Silicon Co., LTD.)
(Note 15) PENTAVITIN (manufactured by Pentapharm Ltd.)

(Note 16) Glycyrrhiza extracted liquid (manufactured by MARUZEN
PHARMACEUTICALS Co., LTD.)

[0076]

Examples 12 to 13 (Skin lotion)



1.0 1.0 1.0 M xed isonerized sugar (Note 15) 1. 0 1. 0 1. o

G ycyrrhiza extract (Note 16) 0. 1 0. 1 a 1 NNMethyl-L-serine O 5 O
5 0O 5 Purified water Bal ance Bal ance Bal ance (Note 12) Silicone
BY22- 008 (manufactured by Dow Corning ¥éray Co., LTD.) (Note 13)
YOFCO CLE- NH (manufactured by N ppon Fine Chemical) (Note 14)

TORAYFI L (manufactured by Dow Corning Toray Silicon Co., LTD.) (Note
15) PENTAVI[BloNAjmanuf act ured by Pentapharm Ltd.) (Note 16)

G ycyrrhiza extracted liquid (manufactured by MARUZEN PHARMACEUTI CALS

Example 14

Co., LID ) [ral@ 76]] Exanples 12 to 13 (Skin | otion)
Components of raw material Amount blended (% by mass)
Example 12 | Example 13
4-(3-methoxybutyl)phenol 0. 1 0. 01
Phenoxyethanol 0.2 0.2
1,3-Butylene glycol 0.3 0.3
Dipropylene glycol - 5 0
Raffinose 5 0 5. 0
Dimethyl hyaluronate silanol solution (Note 17) 0.1 0.1
MPC polymer (Note 18) 0.1 0. 1
Ethanol - 1.0
Pectin - 0. 05
Xanthan gum - 0. 01
Sodium citrate 0. 05 0. 05
Equisetum arvense extract (Note 19) 0.1 0.1
Diisopropylamine dichloroacetate 0.2 0.2
dl-a-tocopherol acetate 0.1 0.1
y-Amino-B-hydroxybutyric acid 0.2 0.2
Sodium hyaluronate 0. 001 0. 001
Dipotassium glycyrrhizinate 0.2 0.2
Pentapeptide-3 (Note 20) 0. 05 0. 05
Decarboxy carnosine hydrochloride 0. 05 0. 05
Perfume 0. 02 0. 02
Purified water Balance Balance

(Note 17) DSHC-N (manufactured by EXYMOL)

(Note 18) LIPIDURE PMB (manufactured by NOF Coporation)

(Note 19) Equisetum arvense extract (manufactured by MARUZEN

PHARMACEUTICALS Co., LTD.)

(Note 20) MATRIXYL (manufactured by Croda Japan KK)

[0078]

(Emuls ion)




- - 33 - [0077] [Table 12] Conponents of raw

(% by nass)

01 Phenoxyet hanol

mat eri al Anmount bl ended

Exanpl e 12 Exanpl e 13 4-(3-nmet hoxybutyl ) phenol 0. 1 O.

0. 2 0. 2 1,3-Butylene glycol 0. 3 0. 3 D propyl ene

glycol - 5. 0 Raffinose 5. 0 5. 0 Di nedhyl hyal uronate sil anol
solution (Note 17) 0. 1 0. 1

[0079]

[Table 13]

Components of raw material Amount blended (% by mass)
Methylphenyl polysiloxane (Note 21) 3.0
Dicapryl carbonate 1.0
Olive oil 1.0
Meadowfoam oil 0.1
POE(20) Sorbitan monolaurate 0.5
dl-a-tocopherol nicotinate 0. 01
POE(60) Hydrogenated castor ail 2.0
Shea butter (Note 22) 0. 01
Ascorbyl tetraisopalmitate 0.1
N-Acetylglucosamine 0. 02
Yeast extract (Note 3) 3.0
1,3-Butylene glycol 3.0
Sorbitol solution 3.0
Polyethylene glycol 1000 1.0
Carboxyvinyl polymer 0.1
4-(3-Octyloxybutyl)phenol 0. 01
Methyl parahydroxybenzoate 0.2
Tremella fuciformis polysaccharide (Note 23) 0. 05
Edetate sodium 0. 02
Potassium hydroxide 0. 05
Xanthan gum 0. 05
Polyacrylamide (Note 24) 0. 01
Purified water Balance

(Note 21) Cosmeserve WP-58MP (manufactured by Dainihon Kasei Co.,
Ltd.)
(Note 22) Cropure SB (manufactured by Croda Japan KK)

(Note 23) Tremoist-TP (manufactured by NIPPON FINE CHEMICAL CO.,
LTD.)
(Note 24) Cosmedia SP (manufactured by Cognis)

[0080]



MPC polymer (Note 18) 0. 1 0. 1 Ethanol - 1.0 Pectin - 0. 05 Xant han
gum- 0. 01 Sodiumcitrate 0. 05 0. 05 Equi setum arvense extract
(Note 19) 0. 1 0. 1 Diisopropylamne dichloroacetate 0. 2 0. 2

dl -a-tocopherol acetate 0. 1 0. 1 ry-A&Pno-p-hydroxybutyric acid 0. 2

The 4- (3-alkoxybutyl)phenol compound of the present
invention can be applied to cosmetic formulations of
Examples 2 toc 14. When they are used, an excellent
melanin production-inhibitory effect and whitening effect

were observed.

[Industrial Applicability]
[0081]

A 4-(3-alkoxybutyl)phenol compound of the present
invention is excellent in stability, and can be applied
in wide range of formulations, for example, a composition
for external use on skin such as lotion, emulsion, cream,
packs, and bath salt. Furthermore, a 4-(3-
alkoxybutyl)phenol compound of the present invention has
excellent melanin production-inhibitory and whitening
effects, and therefore it is very useful in the field of

skin beauty treatment.



0. 2 Sodium hyaluronate 0. 001 0. 001 Di potassium qglycyrrhizinate O.

2 0. 2 Pentapeptide-3 (Note 20) 0. 05 0. 05 Decarboxy carnosine
hydrochloride 0. 05 0. 05 Perfunme 0. 02 0. 02 Purified water Bal ance
Bal ance (Note 17) DSHC-N (manuf actured®by EXYMOL) (Note 18) LI Pl DURE
PMB (manufactured by NOF Coporation) (Note 19) Equi setum arvense
extract (manufactured by MARUZEN PHARMACEUTI CALS Co., LTD.) (Note 20)
MATRI XYL (manufactured by Croda Japan KK) [0078] Exanple 14

( Emul si on)

Claims

[Claim 1]
A composition for external use on skin comprising a

compound represented by the following formula (1):

OR

(1)
HO

wherein R represents an alkyl group having 1 to 8 carbon

atoms.

[Claim 2]
The composition for external use on skin according
to claim 1, wherein R in the formula (1) is an alkyl

group having 1 to 4 carbon atoms.

[Claim 3]

The composition for external use on skin according
to claim 1, wherein R in the formula (1) is a methyl
group, an ethyl group, a n-propyl group, or an isopropyl

group.

[Claim 4]



- 34 - [0079] [Table 13] Conponents of raw material Amount bl ended (%
by mass) Met hyl phenyl polysil oxane (Note 21) 3. 0 Dicapryl carbonate
1. 0 dive oil 1. 0 Meadowfoamoil 0. 1 PCE(20) Sorbitan nonol aurate
0. 5 dl-a-tocopherol nicotinate 0. 0t POE(60) Hydrogenated castor oil
2. 0 Shea butter (Note 22) 0. 01 Ascorbyl tetraisopalmtate 0. 1
N-Acetylg lu cosa mne 0. 02 Yeast extract (Note 3)

The composition for external use on skin according
to claim 1, wherein R in the formula (1) is an ethyl

group.

[Claim 5]
A whitening cosmetic comprising a compound

represented by the following formula (1) :

OR

HO
wherein R represents an alkyl group having 1 to 8 carbon

atoms.

[Claim 6]
. The whitening cosmetic according to claim 5, wherein
R in the formula (1) is an alkyl group having 1 to 4

carbon atoms.

[Claim 7]
The whitening cosmetic according to claim 5, wherein
R in the formula (1) is a methyl group, an ethyl group, a

n-propyl group, or an isopropyl group.

[Claim 8]



3. 0 1,3-Butylene glycol 3. 0 Sorbitol solution 3. 0 Polyethyl ene

gl ycol 1000 1. O Carboxyvinyl polyner 0. 1 4-(3-Cctyl oxybutyl)phenol
0. 01 Methyl parahydroxybenzoate 0. 2 Trenella fuciforms

pol ysacchari de (Note 23) 0. 05 Edetate38odium 0. 02 Potassi um

hydr oxi de 0. 05 Xanthan gum 0. 05 Pol yacryl ami de (Note 24) 0. 01
Purified water Bal ance

The whitening cosmetic according to claim 5, wherein

R in the formula (1) is an ethyl group.

[Claim 9]
A melanin production inhibitor comprising a compound

represented by the following formula (1) as an active

ingredient:

(1)

HO
wherein R represents an alkyl group having 1 to 8 carbon

atoms.

[Claim 10]
The melanin production inhibitor according to claim
9, wherein R in the formula (1) is an alkyl group having

1l to 4 carbon atoms.

[Claim 11]
The melanin production inhibitor according to claim
9, wherein R in the formula (1) is a methyl group, an

ethyl group, a n-propyl group, or an isopropyl group.

[Claim 12]



(Note 21) Cosneserve WP-58MP (manufactured by Dai ni hon Kasei Co.,
Ltd.) (No e 22) Cropure SB (manufactured by Croda Japan KK) (No e 23)
Trenmoi st-TP (manufactured by NI PPON FINE CHEM CAL CO., LTD.) (Note
24) Cosnedia SP (manufactured by Cognidy -- 35 - The

4- ( 3- al koxybutyl ) phenol conpound of the present invention can be
applied to cosnetic fornulations of Exanples 2 to 14. \Wen they are
used, an excel | ent fehanin production- iARibitoky aelbeet ngnd owkilkem ng
ef fect were observed. [Industrial Applicability] [0081] A

4- ( 3- al koxywhutwHerehien® icomieuntbrofulishe( 1pr eisern iahkerit igrours.
excellent in stability, and can be applied in w de range of
formul ati ons, for exanple, a conposition for external use on skin
such as lotion, enulsion, cream packs, and bath salt. Furthernore, a
4- (3- al koxiyBatiyl YigHenol conpound of the present invention has
excel l ent nel anin production-inhibitory and whitening effects, and
therefore it isPvEPYPRYBAUIePHeEREtECeiRY Sfeskrd Lowadcy foradisert)

36 - Cains. [Caim1l A conposition for external use on skin
conprisingiﬁ’céﬁﬁﬁﬂﬂ%ﬂréﬁ¥%§§ht 'y the following formula (1): OR HO
(1) wherein Rrepresents an al kyl group having 1 to 8 carbon atons.
[ aim 2] The conposition for @R ernal use on skin according to
claiml1l, wherein Rin the formula (1) is an al kyl group having 1 to 4
carbon atons. [Caim , mRosi tion for external use on skin
according to claim ¥in RWh thesfornula (1) is a nethyl group,
an ethyl group, a n- group, or an isopidpy!l group.

HO
wherein R represents an alkyl group having 1 to 8 carbon

atoms.

[Claim 14]
The compound according to claim 13, wherein R in the

formula (1) is an alkyl group having 1 to 4 carbon atoms.

[Claim 15]
The compound according to claim 13, wherein R in the
formula (1) is a methyl group, an ethyl group, a n-propyl

group, oOr an isopropyl group.

[Claim 16]
The compound according to claim 13, wherein R in the

formula (1) is an ethyl group.



- 37 - The conposition for external use on skin according to
claim1l1, wherein Rin the formula (1) is an ethyl group. [C aim 5]
A whitening cosnetic conprising a conpound represented by the

following formula (1): OR wher ei n"RtPepresents an al kyl group
having 1 to 8 carbon atons. [C ai m 6] The whitening cosnetic
according to claim5, wherein Rin the formula (1) is an al kyl group
having 1 tgdgarhon atons. [ aim 7] The whitening cosnetic

according to claim5, wherein Rin the formula (1) is a nethyl group,
an et hyl groupTha roppopyld groopdiag aw asgproorylofgradims -18&c 16,
The whitening cosnetic according to claim5, wherein Rin the formula
(1) is an etisdeigr dlpe xCleginalojuse on skim riel &pRY jwraddiget iton the

i nhi bitor conprising a conpound represented by the follow ng fornula
(1) as an &ivdamghddiedig-OR HO (1 ) wherein R represents an

al kyl group having 1 to 8 carbon atons. [C ai m 10]

[Claim 18]
The compound according to any one of claims 13 to 16,
wherein the external use on skin is application to the

skin for inhibiting production of melanin in the skin.

[Claim 19]
Use of a compound represented by the following
formula (1) for manufacturing a composition for external

use on skin:

(1)

HO
wherein R represents an alkyl group having 1 to 8 carbon

atoms.

[Claim 20]
The use according to claim 19, wherein R in the

formula (1) is an alkyl group having 1 to 4 carbon atoms.

[Claim 21]



The mel anin production inhibitor according to claim9, wherein Rin
the formula (1) is an alkyl group having 1 to 4 carbon atons. [Claim

11] The nel anin production inhibi#or according to claim9,
wherein Rin the formula (1) is a nmethyt group, an ethyl group, a
n- propyl group, or an isopropyl group. - 39 - The nel anin

production inhibitor according to claim9, wherein Rin the formula
(1) is an ethyl Theoupe pCtarmifi8] to claim eoOnpwhrderspResented by t he
following formula (1) for external use on skin: OR wherein R

r epr esent s fammalliey [(1gr dgp shawitiy 11 dreu® .c arb Gt hatloisroYral & m-pajopyl
The conpound according to claim.13, wherein Rin the formula (1) is
an al kyl gEEEHPhaPtngl] {EEPFPAoGHF o, [ Ol ai m 15] The
conpound according to claim13, wherein Rin the formula (1) is a

met hyl group, an ethyl group, a n-propyl group, or an isopropyl

group. 3ﬁﬁll%% 2] The conpound according to claim 13, wherein R
in the for &t f i's an ethyl group. - 40 - [Caim17] The
compound accor drfg. £8:20%c80G: 0L, ELALTR 45,00, Ae u0E @ Dol e
external use on"sSkKinIrs a Fcati on to theskin or Whi't &ni i Ng. aim
18] The ,CoRROUN! q%c%rd@Q 0 ARy Pne of clainms 13 to 16,

wherei n the externglquse on ski 1is apﬁplcatlon to the skin for

i nhibiting production of nelanin in the skin. [Caim19]

[Claim 23]
Use of a compound represented by the following

formula (1) for manufacturing a whitening cosmetic:

OR

(1)

HO

wherein R represents an alkyl group having 1 to 8 carbon

atoms.

[Claim 24]
The use according to claim 23, wherein R in the

formula (1) is an alkyl group having 1 to 4 carbon atoms.

[Claim 25]
The use according to claim 23, wherein R in the
formula (1) is a methyl group, an ethyl group, a n-propyl

group, or an isopropyl group.



Use of a conpound represented by the following formula (1) for

manuf acturing a conposition for external use on skin: ORHO ( 1)
wherein R represents an al kyl group having 1 to 8 carbon atons.

[Cl ai m20] The use according to cl aim49, “wherein Rin the fornul a
(1) is an alkyl group having 1 to 4 carbon atonms. - 41 - The
use according to claim20, wherein Rin the formula (1) is a nethyl
group, an ethyl group, a n-propyl group, or an isopropyl group.
[Claim22] . The use according to claim 20, wherein Rin the
formul a (1)[Clgian2éthyl group. [C ai m 23] Use of a conpound
represented by the followng formula (1) for manufacturing a

whi t eni ng cosnethe: UeR pEFOrding HRefePANRZReplBSERLE BniBl kF group
having 1 to 8 carbon atons. [C aim 24] The use according to claim 23,
wher ei n R £ERTIHE3f dlAulg @) St&Yan 9P group having 1 to 4 carbon
at ons.

[Claim 27]
Use of a compound represented by the following
formula (1) for manufacturing a melanin production

inhibitor:

(1)

HO

wherein R represents an alkyl group having 1 to 8 carbon

atoms.

[Claim 28]
The use according to claim 27, wherein R in the

formula (1) is an alkyl group having 1 to 4 carbon atoms.

[Claim 29]
The use according to claim 27, wherein R in the
formula (1) is a methyl group, an ethyl group, a n-propyl

group, or an isopropyl group.

[Claim 30]



[ O ai m 25] The use according to claim23, wherein Rin the
formula (1) is a nethyl group, an ethyl group, a n-propyl group, or
an i sopropyl group. - 42 - [C aim 26] The use according to
claim 23, wherein Rin the formula (1)4?s‘an et hyl group. [C aim 27]
Use of a comnpound represented by the following formula (1) for

manuf acturing a nelanin production inhibitor: ORHO (1) wherein R
represents an alTkyl ugeoapcoading ot @l@icarchon witcarsn [RClia mh28] The
use according to claim?27, wherein Rin the fornula (1) is an al kyl

group havi fprintle 4 Qarisoreratedriy/l [@taimm 29] The use accordi ng
to claim?27, wherein Rin the fornmula (1) is a nethyl group, an ethyl
group, a n-propyl group, or an isopropyl group. - 43 - The use

according to claim?27, wherein Rin the fornula (1) is an ethyl
group.



