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 ra‘?lcgteelsi&i%a?teiac{ri:%f‘qnél%{ni% corpaund
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



whi teni ng 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

solubility iin_a hase material .for .a conpositian far external use, and
Chus they R3OSt a8 TEo Hralen G MPenEIGTvag6r “hereof e o
to say, th resent i nvention provides the inventions of the

fol |l ow ng f% o0 [30]. [0008] [1] A conposition for external

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] OR 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



-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 alk¥§ group having 1 to 4 carbon
at ons. [7] The whitening cosnetit according to [5], wherein R
inthe formula (1) is a methyl group, an ethyl group, a n-propyl
group, or an isopropyl group. [ 8] The whitening cosnetic
accordi ng thitEningheradiiprR igxaeie drgr miad i1ty sirah ssthydi lgrgupin a
[9] A nelanin production inhibitor containing a conpound represented
by the fol Radengeftemiadla fon) aasapaitiian ifgr editainal 03|t OR

[ 0014] (In. the formula, R represents an al kyl group having 1 to
8 carbon atRﬂfrﬁé’l)de a Co‘r[p_ﬂﬁlt‘liﬁé”l TP rBtuctS P gt (gntaining
accordi ng t?ﬁ; ! mhereln Rin the formula (1) is an al kyl group
having 1 td& Yoms. -6 [ 11] The nel anin production

i nhi bitor according to [9], wherein Rin the formula (1) is a nethyl
group, an ethyl group, a n-propyl group, or an isopropyl group.

[12] The m% d{ﬂg‘(ygﬂﬂfqbléyhlbltor according to [9], wherein Rin
I'S th

the formul a group [13] A conpound repr esent ed
by the fol lgwgyg fornula (1) for external use on skin. [0015] OR (1)
HO [ 0016] (In the formula, R represents an al kyl group having 1

to 8 carbon atomke) present h%@hnf@%sc%ﬁﬂéu&@e@gﬁo%@bﬂgeﬁofb%3],
wherein Rin the formula (1) is an alkyl group having 1 to 4 carbon

at ons. solyith] thHee spenpouhtacedigiedlensl3landvhesairtdl iih t he
formula (1) is a nethyl group, an ethyl group, a npropyl group, or an
i sopropyl drouypng 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]



[ 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 use on skin is application to the skin
for whitening. - 7 - [ 18] The éoﬁpound according to any one

of [13] to [16], wherein the external use on skin is application to
the skin for inhibiting production of nelanin in the skin.

[19] Use of a conpound represented by the followng formula (1) for
manuf acturi ng a conposition for O&ternal use on skin. [0017] OR HO
(1) 1[0018] (In the formjla, R represents an al kyl group
having 1 to 8 carbga axQps. [ 20] The use according to [19],
wherein Rin the f¢{ (1) 1s an alkyk1%roup having 1 to 4 carbon
at ons. [ 21] se according to‘['20], wherein Rin the
formula (1) is a_r group, an ethyl group, a n-propyl group, or
an isopropyl diOup. [ 22] The use according to [20], wherein R
inthe formula (1) is an ethyl group. [ 23] Use of a conpound
representeg Bﬁgbhe following formula (1) for manufacturing a
whitening ¢8mitic. [0019] -8 OR HO (1)

(In the formula, R represents an alkyl group having

1 to 8 carbon atoms.)

[2] The composition 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]



[ 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 havigg 1 to 4 carbon atons.

[ 25] The use according to [23], whereim Rin the fornmula (1) is a
met hyl group, an ethyl group, a n-propyl group, or an isopropyl
group. [ 26] The use according to [23], wherein Rin the
formula (1) is dmnethyl fgroupa, R reprp2ghtbsenohlaydogpoupdhaving
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
S 0 R A B R P T it
group, a n-pr | group, or an isopropyl group. [ 30] The use
accor di ng t&ﬁﬂ%%,a rein Rin the fornula (1) is an ethyl group

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

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

stability, gand, has. geadusel Yah! 1y rﬂneachAS%ngﬂggr il dily1@ 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 enBalyhisen@ngSkbBmes ial secexaehkentb i(B1a feeleng
upon use and preference. [Brief Description of the Draw ngs] [0024]

[Fig. 11 Firg ih ithea fgraptliashaw ng anl HEMINR gseegt.r um of
4- (3- et hoxybut yl ) phenol in Production Exanple 1. [Fig. 2] Fig 2 is
a graph showi ng [&] 13CaRVRNS peptrodmctfiof- (B3hdbhsrybgongkiphagol ai n
Production Exanple 1.
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.



- 10 - [Fig. 3] Fig 3 is a graph showing a 13C-NWR spectrum of

4- ( 3- propoxybutyl ) phenol in Production Exanple 1. [Fig. 4 Fig 4 is a
graph showi ng a 13C- NVR spectrum of 4-(3-isopropoxybutyl)phenol in
Production Exanple 1. [Fig. 5] Fig 5is a graph showing a 1-3C NWR
spectrum of 4-(3-octyl oxybutyl)phenol in Production Exanple 1.

[ Enbodi nent for carrying out the invention] [0025] Herei nafter,
enbodi nents of tlhélpFesenelbanienpirodugicibnbéntéddiiced cicordengi ito

[ 0026] 4- (3-al koxybutyl ) phenol (conpound (1)) used in the
present i n&iti othereia onpoliie rfepimesent@d By tehasiivile-9RaWME orfed
formula (1). The conpound (1) is described in, for exanple, Patent
Docunent 2 &MYl §T8UPeady KEFEPY HERSHE, FthéTe iYL )94 been
known to be useful . as orgggic.electronic mat eri.al.s such as a liquid

crystal compoundlad TREPREEAPIBoREREHE 2O gk 1ﬁ$§ ﬁ&FoﬁgéHgk_Gwn
oLl bty oh Tt e SOWAE iR con 08 o8 sk

n
In the for répresents an a roup havin

atoms, and may hes)i ReabyBbuiraseied.caadaTRy. Bake :813uhstld Yeni syt

as an am no group roup. Specrfically, exanpl es of the
al kyl group jhawdig ekl 1c o Atgns, i ncl ude a nethyl group, an

et hyl group, a propyl group, an isopropyl group, a butyl group, a
hexyl group,ocamjoctyl group, a 2-ethyl hexyl group, and the [|ike.

Furt hernore, exanples of groups having an am no group and a hydroxyl
group include groups derived from - propanedi ol , propyl ene glycol,
gl ycerine, serinol, 1,3-butylene g ol, and the like. Among them an
al kyl group having 1 tg 6 carbon atjons is preferable, an al kyl group
having 1 to 4 carbon NG A4S RoLe pPreferable, a nethyl group, an

et hyl group, a nproj qup, and an isoproKﬁl)group are further
preferable, and an ¢ group i s particul anlly/ preferable. The groups
in this range provjds #tter nelanin production-inhibitory effect
and solubility H®  varivls sol vents. However, R does not include
saccharides. [0027] The conpound (1) to be used in the present

i nvention C@ﬂ)gﬁ manuf actured by a known organi ¢ synthesis reaction
using as a t&Tting mat eri al, 4-(4-hydroxyphenyl)-2- butanone

obt ai ned by a kQ%ﬁnt%%n%g?hhganekhqgfg%s%ng%t%5?%g&??pggﬁk.qh%@qng

purified froman extract o pl ant such as rasp I ni ng

4- (4- hydr oxypheny DadsorPWangne. For exanpl e, the manufacturing
met hod i ncludes a nethod of reacting 4-(4-hydroxyphenyl)-2-butanone

with arbitrary ghagheheadnpoueidhylecsidsang ik g1tni,f hereacetd Gracid
solvent. Furthernore, the conpound (1) can be obtained by treating an
extract of theplfvmauch(1as raspberigy by rsumbopid at ecdared hetkbon
followed by - 12 - separating and purifying the target 4-(3-

al koxybut ylatshmenol conpound. [0028] The conpound (1) obtained by
t he above-nentioned nethod and the |ike has optical isoners, and a
(+) isomer or al@5) Themeempeynide agsedddingglty di3d ,cemsineam én in

t hereof may be used. [0029]. Furt hernore, as the conpound (1) to
be used in hfe frEsER (Invelt idMetdn)l CHOURpearfory Y-Rup, a n-

al koxybut yl ) phenol represented b the}agove-nentioned formula (1) may

be used, oP%PR¥t Fof S Tor St herEdt ay be used. [0030]

As shown in the |, oy ment i oned Exanpl t he oun 1). has .better
mel ani n productﬂgzjiﬁ%ﬁbf?gp?ugﬁdaﬁ%%F@ﬁPﬁgt§bﬁﬁ§ﬂs t %éénbghﬁﬁhnd
described i o t F r since the conpound (1)
has hi gh soﬁrhu{iaéoﬁ{?@u%%g gﬂgoqlsviahr% és{lrjﬁc}?ai@%%'er oi | and al cohol, and
does not have an,yistabl e heRtnetch s dAReetkehdonthe idr AR Skaply

and safely be ble In a conposition for exte | use such as

cosmetics. [10031]ynhe iGPrmasid:ian-{or ed esmalk use Sk fedf i dheco
present invention can generally be contained in a content

the skin for whitening.




of 0.0001 to 20% by mass, preferably 0.01 to 10% by mass, and nore
preferably 0.1 to 5% by nmass based on the total - 13 - anmount of the
~conposi tion for external use on skin, fron1the vi ewpoi nt of whitening
action and safety although the content s not indiscrininately
limted and varies dependi ng upon the purpose or targets for bl ending
t he conpound (1). [0032] The conposition for external use on
skin of the pregenl Th¥enbmpbuhs prebetahbyta amlanne pfoducli en

i nhibitor and a whitening cosnetic based on the nel anin

pr oduct i on-[ilshi, bivheme iac tthen exterintad. wisiet em regk iac tiiso rpgfl icEipaund o
(1). The conposition for external use on skin of the present

i nvention d¢ae Is&imsder rirdypridpmicats csmediimat icdh e tamin nimddie isdiin-o
t he conpound (1), whitening agents such as known hydroqui none,
arbutin, eIIaglélaéldsevpﬁaﬁlﬁO@PQHdeé?PV§§?@§§dté&rédﬁ @PéﬂOWlng

exanple, ascorblc aC|d COSIde sodlun1ascorb I hosphate di sodi um
ascor byl sdorRUe lﬁéf S4deErAA apﬁd?ﬁﬁéﬁé? I¥feryiterna

derivatives %;or e | e, dehydrodlcreosol and 2, 2' d|hydroxy-5,5 -
di pr opyl bi p? F 4. (4- hydr oxypheny1) - 2- but anone descri bed in
Pat ent Doc% 1 and derivatives thereof, nelanin production

i nhibitors such as 4-(4- hydroxyphenyl) - 2-but anol
4- ( 3- hydr oxybut yl ) phenyl acetate, flrethorn(Pyracantha f ortuneana)
extract, Dioscorea conposita extraEH? bergeni a extract, canomle

extract, adenosine 5'-1- phosphorlc acid and salts thereof l'inoleic
acid derlvatlves Vi L2 vatives - 14 - thereof
tranexam c acid and S of trahexamc a0|2 and tranexam c acid
derivatives. [0033] he conposition fo Texternal use on skin of

the present inventig pJappropriately contain, in addition to the
above, noi sturig gts such as hyal uronic acid, pol yol , and sugar
al cohol, coloring pignents such as a tar-based col oring agents and
iron oxide, preservatives such as paraben, anionic surfactants such
as fatty ach”éBap, and sodiumcetyl sulfate, nonionic surfactants
such as polyoxyethylene al kyl. et her, polyoxyethylene fatty acid
ester, ponoxyetﬁ?IEﬁ@ 68F?dﬂaﬁaﬁt§egéﬁde@§Fe@n x@éF%§1§ﬁ€lng

hydrogenated cast or 0 fatty acid ester, and pol ygl ycerin
fatty aC|d]e§ieﬁ @ﬁ% %?%ﬁ%factants such as tetraalkyl anmoni um

salt, anphoter!gzﬁdr ctal %%%hd%%gb%ta'Q%]tyaﬁer%% %be%a%%% type,

sul fo-ani no aci type, Sani i"um ear tamat e, hatura
surfactant & 251) 1yecid f},{m nﬂ,l % SRRk y1' Ghold ne, rfigh Widdns .
pol ymers such as gelatin, casein, star gun1arab|c karaya gum

guar gum Iocust[za@a&heumset LRgReANhy %m[qul NGRe3Ra6h RPQE! ithe
carageenan, and sodi um al gi nat e, senlsynthetlc pol ymer such as

met hyl cel | WHaaseilhydnoxethyenalshul pseip hyai eampropyt®ed | W aseyropyl
sodi um car boxynet hyl cel | ul ose and et hyl cel |l ul ose, synthetic polyners
such as polgndury| @t eohalsogpalpwl igouret hyl et her and copol yner,

pol yvi nyl pyrrol i done, sodi um pol yacryl ate, carboxyvinyl - 15 -

pol ymer, and pollgét hiflhenasexiedeopoliywgerto tl2i0dkendresesmcR dg xdnet hene,
pi gments such as titani um oxide, antioxidants such as

di but yl hydriegyadiauede, Jghdn RENYKeGTWMR hi n a range that does not

damage t he objects of the present invention. [0034 The _f orm of
t he conp03|t|on [R8d Eeeerdal G@@Hﬂ?@gdﬁ¢9ﬁe%ﬁﬂ§%§’ eSS et 3R onay
general ly b d aﬁl ath sajé in additi to a skin cosnetlc to
be applied q?\?ﬁﬂ% FUERT e %ﬁﬁﬂﬁ eSO i

preferably ed to mhltenlng cosnetics because the 4-(3-
alkoxybutylgﬁﬁ‘d conpound has an excell ent nel anin

producti on- |nh|b|tory action. The fornulation forns are not
particularly limted as |long as the 4-(3- al koxybutyl)phenol conpound



Producti on Exanple 1: Synthesis of a 4-(3- al koxybutyl) phenol
conpound Synt hesis of a 4-(3-al koxybutyl)phenol conpound was
carried out according to the nethod described by Mchael et al.
(Journal of the American Chem cal Sodiéiy; pp. 3659- 3661, 1972).

4- (4- hydr oxyphenyl) - 2- but anone (10 mol ) and triethylsilane (11 nmol)
were dissolved in various al cohols (125 nmol ), to which
trifluoroacetic acid (375 nmol) masg¢€ded dropwi se under ice cooling.
The tenperature was returned to roo enperature and the resulting
mxture was stirred for,24 hours. |g¢ed water (100 nL) was added to

t he reaction sol utiop ‘ e _was extracted with hexane (100
m.) tw ce. The obtailhed he ane | ayer was masZﬁ several times with a
saturated saline soljuti hnd a saturated so hydrogencarbonate
solution, and dri eg-w % hydr ous magnesi um sul fate and filtered.
The filtrate wdgOConcemMrat ed under reduced pressure, purified by
silica gel colum chronmatography (hexane / ethyl acetate solvent) to
obtain the ﬁ) nentioned conpounds. The - 17 - 11C NWR spectra of
t hese conpoun é% are shown in Figs. 1 to 5. [0037]

4- ( 3- met hoxybut (o] Larl es s duct N

7. (()3 (2H, i 3 g&)jpg%g %Erg"gl% ®'3 e?’lf grt%z% ?%gl( %Oﬁg%%‘?()l?g
(1H, m, 2.46Qd ZH dPponl B3nllh M, 1. 67 (1H m, 1.18 (3H d, 3=6.2
Hz). 11C-NVR (CDC13) 6: 154.0, 133.8, 129.4, 115.2, 76.4, 55.8,

38.1, 30.7, 18. QZ4QSQﬁer§e 2-cb9638h to [23]1, wherein R in the

4- ( 3- ethoxybutyl)phenol colorless oily product 114- NWR (CDC13) 8:

7.05 (2H, dc3=thld Hz)), 16 &n @iyld,g3sdh hdwing 3. 56 (dHarHon 3tdhs.

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

[26] The use 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 m,
Hz), 1. 16

2.61 (2H, m), 1.80 (1H, m), 1.66 (1H, m,1.21 (3H t,3=6.8
(3H, d, 3=6.2 74.7, [0039] Hz). 63.7, 11C NMR 38.5,

(CDC13) 8: 30.9,19.7, 153.8, 15.5.

[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.



134.0,129.4, (see Fig.2) 115.2, 4-(3-propoxybutyl)phenol : colorless
oily product, 1H NWMR (CDCl3) 6: 7.04 (214, d, 3=8.8 Hz), 6.73 (2H, d,
3=8.4 Hz), 3.45 (1H, m, 3.37 (1H m, 3.29 (1H m, 2.61 (2H, Hz),
NVR m), 1.82 1.15(3H, (CDC13)6: (1H ny, 1966 d, 3=6.0Hz), 153.5,134.5,
(1H,m,1.58 0.93(3H,t, 129.4,115.1, (2H, 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-i sopr apaxy.bwtlylpighendls L£eheidreshaiiny i ddoctivr 16 AMRAEDER 3)
6: 7.04 (2H, d, 3=8.8 Hz), 6.74 (2H, d,

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



- 18 - J=8.8 Hz), 3.64 (1H, septet, J=6.2 Hz), 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 (CDC13)

6: 153.5, 134.5, 129.4, 115.1, 72.3,°6913; 39.1, 31.1, 23.3, 22.6,
20.8. (see Fig. 4) [0041] 4- (3-octyl oxybutyl ) phenol : col orl ess
oily product, 1H NWMR (CDCl1l3) 6: 7.02 (2H, d, J=8.0 Hz), 6.75 (2H, d,

J=8.0 Hz), tauthd (idupm a ekl Ydoun,, s Gkdy2Hgrgup,l.84 (edthy 1M ,
1.67 (1H, nm, 1.58 (2H, m, 1.26 (m, 1.18 (3H, d, J=6.0 Hz), 0.86
(3H, t, J=6ebyHz)grolBC- NvR (tBRCI3keh: FE3:Bertddel, ek20pldeslds. 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 FEQPsHhavioyr |arTestirx amsiww Bndsal dhidriagy ITegtoup inclpyde
usi ng 4-(3- ethoxybutyl)phenol obtained in the above-nentioned

Product i on 95eaRs eer iviese From dwilmpremansidialy RePYlene & out .

Not e here that as, conparlson tar 4- ( 3- hydr oxybut henol mas
used. [ 0043 YCrESPSretifddpoLl, 1. #galﬁyfegleoﬁlé/&g;,cam%[ﬁtga kA

each sol vent des |bed in the follow tab adde The
Xt ur o VAT G ASC T LG PR et e TS AP vk
et ST e g Bl e ST g
S:[r;ﬁg §”§g§§3$ﬂgﬁgﬂ?ﬁ§b uﬁ ggmas e&ﬁﬂﬁateéﬁﬁﬁl[o 4i]a$he
results are, dridufAblgdl. arI Qt%ﬂrc{ -Eﬂbl Mp Hd Further
Ethoxybutyl)phenol }ﬁ Fwdroxybutyl)phenol é%tyldodecyl nyristate a
a Clycery|§ﬂéﬂé%able and an ethyl group is particularly 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



et hyl hexanoate) a b Isocetyl nmyristate a b Methyl phenyl polysil oxane
(note 1) a b D propylene glycol a a 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- alkéxybutyl)phenol conmpound of

t he present invention has better solubility in a |ow polarity sol vent
than 4-(3- hydroxybutyl)phenol. [0047] Test Exanple 2: in vitro
mel ani n pr e@gpeida®n nighkinki touar fiydsly the2Garget 4-Tie

4- ( 3- al koxybutyl ) phenol conpound obtained in the above-nenti oned

Pr oduct i on aEkanqyloe tl Iwadesiddj ectmgebuwrel .t he fol | owi ng nel ani n
production inhibition test. Note here that as a conparison target,
arbutin, ad®®2silc acid, kojic acid, and linoleic acid, which are
known to have a nel anin production-inhibitory action, were used.

[ 0048] (Test nefhedyompoung]dlpePRisrtctebPls ther aPoFed8@nita &SR ni mum
essential nedium (MEM supplemented with 10 vol % f et al vag e serum

in 12-wel | MetAOss aad The 1k dassapiiicaladfomers, 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



pre-cultured for 24 hours by a usual nmethod. After pre-culture, the
medi um was replaced to a test nediumto which each eval uation sanple
had been added at various concentrations, and the nmedi umwas cul tured
for 72 hours. As the test medium thée &Bove-nmentioned pre-culture
medi um to whi ch theophylline had been added at 2 mmol /L was used.
After culture, cells were collected and dissolved in 1 nol/L of an
aqueous solaitduait ff ot Wonpadiaxicle onteaitdsigh 11860l diet hyitrom
sul foxi de, and an 0D475 val ue of the solution was neasured and the
val ue was défd necewasoiart igdevhidfertihgy saouiin eindredaaffety FRurhiderhnonles
at the same tine, by using Coomasie Plus Protein Assay Kit

( manuf act uresh teNtPIIERCOL itriel sotiatirermiit lofmigrest eind iventdes sol uti on
was neasured, and the anmount of melanin per unit anount of protein
was cal cul &emgnding ppor FRDPYIRSSE OF tapdh diPn Helenfiure tdfe

mel anin per unit apount of protein, the nelanin production inhibition
rate was c&lTHIEY b_'e)r' each addition concentration fromthe

fol |l owi ng f[gqu:?g a. Melanin production inhibition rate (%9 = (A-B)/ A
x100 (wher A denotes the amount of el anin per unit anmount of
Dot el e o TSRS added o, 200 B, denol s Lhe ATRURL o el ani n
per unit amount “of protein ena sanpl e was added). Next, a
graph in i GRAGANL LAt e it on
the axis \Q@%Setéﬁgslas, an Ig lrrsgIrba%fné;lfoérﬁ)ol%(éddteiqr(l)eisfll In r?bé%&gln@%lacﬁ{ej IS
plotted in iifig ds AnPrdinates, Was ddnmdc at LPNGENMHA O Rn

whi ch each eval uation sanple inhibits the production of nelanin by
50% (1 C) was-odriarimmechiinondhl saraph.add0id] wie dreisi tec@ich down
in Table 2. - 22 - [0051] [Table 2] Conpound 1050(ug/m)

4- ( 3- Met hoxydmtodndphenol Zhe 4ompoEthaxybioyl pphiemdakb12u@e on skin

4- (3- Propoxybut yl ) phenol 2.5 4-(3-1sopropoxybutyl)phenol 2.0 Arbutin

3.0x101 of the present invention can be used in appropriate
combination with, in addition to the compound (1),
whitening agents such as known hydroquinone, arbutin,
ellagic acid, vitamin C and derivatives thereof (for
example, ascorbic acid glucoside, sodium ascorbyl
phosphate, disodium ascorbyl sulfate, and magnesium
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



Ascorbic acid 6.0x101 Kojic acid 1.8x102 Linoleic acid 4.0 [0052]
From Table 2, it is shown that the 4-(3- al koxybutyl)phenol conpound
of the present invention exhibits a better nelanin
production-inhibitory effect than arbutfn; ascorbic acid, kojic acid,
and linoleic acid as known nel anin production inhibitors. [0053] Test
Exanpl e 3: Mel anin production inhibition Test Using Three-Di nensi onal
Cul tured Skineegel tranexadri(Saadikoxrautgd)pheyolt rehiaiangd: idtide

above-nmenti oned Production Exanple 1 was subjected to the

bel ow ment iaoide d raeleaiaini cpraeddc tdeari viathiivaist.i on test. Note here that as
a conparison target, 4-(3- hydroxybutyl)phenol in which an al kyl
group had Hees3rlenroved from 4-(3-al koxybutyl ) phenol -and 4-(3-

acet oxybutyl ) phenol and 4-(3-propanoyl oxybutyl)phenol as an ester
conmpound havi ngThReconpesatiipar for eztbonaat use, owes&insed. the 23 -

[ 0054] (Test Method) To a skin nodel cup of a cultured skin
nodel cont@ﬁﬁﬁﬁ?§n¥9¥ﬁQ$%9ﬂIQ@W}WEP?ﬂﬂyl%Qﬁ%¥1qﬁﬂﬁﬁlnrn%ﬂﬁ%ﬁﬁ%ﬁ%%Pby

Kur abo Industrles Ltd.), 0.2 nl, of a solution t est. subst ance,
ves ol aced Card RO TR e R 1O A e B ) g

LLMM nedi hed t h duc Du th | t d, th
rodi um was HRIacod 6y hHaw TG eV LHIDE ?Jiﬂyeglr B & dre
f 14 d |

moasur ed. by 1 O Ee SRR T (i kA hdt oy e d e T,
590 nm) US' L&Iﬁ%éﬁ%ﬁ%@rye dfagen dJmEdaciu ed by d@'ﬁa%ﬂyaraud

Pr obe), the a nt of nelanin synthesized in each skin nodel was

measur ed INHE Rfa iRl aﬂféa;/lsmlfﬁ%ez,edudms;rﬁei ere MRt it d hich

colorlnetrlc et ernination (405 nm of a solution obtained by

i mrer si ng eac hakioxydstl drie RBBRS0 cahdo, sepafatye thycadde |fayary then
washing it with PBS and hydrous ethanol, adding 0.2 nL of a 2N NaCH
aqueous soladtiidomstand exdinactyetghyiedrenipolatoll 0GCE thorad it esstwaur s.

[ 0055] (Test Result) The results are shown in Table 3. - 24 - [0056]
[ Tabl e 3] GonpmrxetAddiaricomyshraganatad gt ef)l, 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



Mel ani n production inhibition rate(% wth respect to control)

4- ( 3- Met hoxybut yl ) phenol 100 55. 6% 4- ( 3- Et hoxybut yl ) phenol 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. % 4- ( 3- Acet oxybut yl ) phenol 100
26. 7% 4- ( 3- Propanoyl oxybut yl ) phenol

polymer, and polyethylene oxide polymer, thickeners such
as xanthene, pigments such as titanium oxide,
antioxidants such as dibutylhydroxytoluene, and the like,
within a range thaﬁ does not damage the objects of the
present invention.

[0034]

The form of the composition for external use 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



50 18.4% [ 0057] Fromthe result of Table 3, it is shown that

t he 4- (3-al koxybutyl)phenol conpound of the present invention has a
better whitening action than Conparative Exanples. In particular,
fromthe conparison between 4-(3- ethok§batyl)phenol and

4- (3-acet oxybutyl)-phenol, as well as the conparison between

4- ( 3- propoxybut yl ) phenol and 4- (3-propanoyl oxy butyl)phenol which
have the sa® paecOfaCar hamiatma s each abher netbetaampadnd-(1)
havi ng an et her bond better contributes to the whitening action than
t he conpoun@d -gdrikyarheastlor- 2band ariotee nteertel driead balad,| ofgdreerally
above-nentioned test concentrations, no cytotoxicity was detected.

[ 0058] TestvEddmplle 3eafrtteniasy Uregtt | Faktfestmore,26n- NMR spBytasinng
skin cream (Exanple 1) in which the 4-(3- ethoxybutyl)phenol conpound
obt ai ned i Wash@egsovreddit ivsiew FsductFoa ErRaspremenfasobventedanthe
bel ow nmenti oned whitening practical test was carried out. As a
conpar i son gt M -dii4P & Mo feciiraativ JB8lamiii%® 1) in which
arbutin that is _known to have a whitening action was m xed was used.
[ 0059] (Teg[tool\?@t]hod) The skin of the forearmfl exor side of each

of 20 subjects was .exposed_to the sunight of sumrer season for
t hree hours (1%[%%1&?: 18& E&S‘;‘}‘PEFoi't\fgn glﬁtsilﬁugésadélyzg. After
exposure, taq%og%ij%&%{@%eg{osli?ﬁowee 1 of the bel ow nenti oned

Tabl e 4 was "applie _ left forearmflexor side of
the subject once aYgEyiEDLR A9 4?3% -QYRBLDBuESN ) bRt BRI nAe kS

Furthernore, the“skin cream of e Conparative anple 1 of the

bel ow nent igned ctakhf Jors-@RR il die tferdd Mefctheed ightvufaear m
fl exor side of the subject in the same conditions. After the

final appliezatdlon wasidddll gedhd enddeigrge afemtidlersdtg eafy t he skin
of the right and left forearmfl exor sides, before and after applying
t he skin crogam6sser3savalliaiad by -dpetiyalroxyggenydn seérdutbmone (10
eval uation, subjects in which the whitening effect had been

det er m ned mwesl )eveaidu dtwick thyy I'sihiareni (gl effalot Weike obissradedd and t he

nunber of the subjects was shown. - 26 - [0060] [Tabl e 4] ,

( Namreof Conpy@erfors Atoiahto I e gy riees 971 B dript fel O XARRET &R i ve

Exarrple ,1a%3itdan(o3|755 mSmoLZLi )p%)ahsi laidcdegdll ycfreggv&isrraonuor;? eerariaéee 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



1 1 Pol yoxyethyl ene cetyl ether (2E.0.) 0. 1 0. 1 Methyl phenyl
pol ysil oxane 2 2 Squal ane 2 2 Sucrose fatty acid ester 0. 5 0. 5

0.

4- (3- Et hoxybutyl )phenol 2 - Arbutin - 3 Al kyl acrylate copol yner 0.
1 Purified water Bal ance Bal ance - -

BC-NMR spectra of these compounds are shown in Figs. 1
to 5.
[0037]

4- (3-methoxybutyl)phenol: colorless oily product,
'H-NMR (CDCl;) &: 7.03 (2H, 4, J=8.3 Hz), 6.75 (2H, 4,
J=8.3 Hz), 3.35 (3H, s), 3.33 (1H, m), 2.60 (2H, m), 1.83
(1, m), 1.67 (1H, m), 1.18 (3H, 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]

4- (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]

4- (3-propoxybutyl)phenol : colorless oily product,
'H-NMR (CDCl;) 6: 7.04 (ZH, 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,



[0061] (Results) The results are shown in Table 5. Fromthe
results, it is shown that the skin creamin which the 4-(3-

et hoxybut yl ) phenol conpound of Production Exanple 1 of the present
invention is blended is nuch better asl@ whitening cosnetic than the
skin cream of Conparative Exanple 1 in which arbutin had been

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

experi enced-gkignuiznr i Batsison 1gagiade tandr=sKizn usANsizt.isazat (101 meacti on
in asite to which the skin cream of Exanple 1 had been appli ed.
Thus, it wassesonfilr, med ,t kats3t heEenrodi mems oflH, hen)i,nvierds ofiHyasn)al so

safe in the formof a fornulation. - 27 - [0062] [Table 5] Whitening
Ef f ect was 1Qaser(2éid Gpedsens) Hxanpl .6 411BHompardata e Hexariplled 18H,
[ 0063] Next, by using each conpound of Production Exanple 1, each

cosnetic wels Wemsuftadtzir.ed" sy MRISWEAICInet hodlaschr ding.Fo Lhe.4,

bel ow nenti oned conponents to be bl ended. [0064] Example 2 (Skin _,

| otion) [0685] 4 TdR-8:6162 -Conpdhént $lofl r &4 rdat &3 -+ Afouht Bissnhded -
(% by mass) Ethanol 10. 0 POE (20) sorbitan nonolaurate 5. 0O
Phenoxyet hddol 0. 1 Perfume 0. 05 4-(3-Met hoxybutyl)phenol 2. 0

[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



G ycerin 5. 0 Xanthan gum 0. 1 Hyd roxyethyl cell ul ose 0. 1
Purified water Bal ance [0066] Exanple 3 (Skin cream - 28 - [0067]
[ Tabl e 7] Conponents of raw material Anmount bl ended (% by mass)
dycerin nonostearate 2. 0 Beeswax 17 H2POE (20) sorbitan nonool eate
6. 0 Vaseline 4. 0 Liquid paraffin 12. 0 4-(3-Mthoxybutyl)phenol

visual observation. The evaluation was carried out in
which a case where it was dissolved was evaluated asgs "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




2. 0 NStearoyl-L-sodiumglutamate 1. 0 Carageenan 0. 3 Met hyl paraben
0. 1 Purified water Bal ance [0068] Exanple 4 (Cream) - 29 - [0069]

[ Tabl e 8] Conponents of raw material Anmount bl ended (% by mass)
Stearic acid 1. 0 dycerin nonoisosteafdte 2. 0 Behenyl alcohol 2. 0
Wi t e beeswax

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.



1. O Isocetyl nyristate 1. 0 Sorbitan isostearate 1. 0 Retinyl

pal mtate 0. 1 Hydrogenated lecithin 0. 1 Ubidecarenone 0. 03

Phyt osterol a 1 Vegetable squal ane 5. 0 Hydrogenated pol ydecene 5. 0
- 21 =

Di capryl

car bonate 5.

[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.



0 1, 3-Butylene glycol 5. 0 Concentrated glycerin 5. 0

N- Acetyl gl ucosam ne O 1 Disodium ascorbic acid sulfate 0. 2

y-Am nobutyric acid 0. 1 Sodium N-stearoylglutamate 0. 2 Monoanmoni um
glycyrrhizinate 0, 1 Edel weiss extract22Note 2) 0. 2 Yeast extract
(Note 3) 0. 2

[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.



Acrylic acid - al kyl nethacrylate copolyner (Note 4) 0. 05
Niacinamde 0. 1 Creatine 0. 2 Carnitine chloride 0. 1 Firethorn
extract (Note 5) O 1 4-(3-Et hoxybutyl% henol 3. O Purified water
Bal ance (Note 2) Edel weiss extract GG %)manuf actured by Pentapharm
Ltd.) (Note 3) Disnucin BTJ (manufactured by Pentapharm Ltd.) (Note
4) PEMULEN TR-1 (manufactured by Lubrizol Advanced Materials) (Note
5) Firethomoexstsnact |iquid (manufactured by Suntory Hol di ngs Limted)
- 30 - Exanple 5 (Cream) [0071] [Table 9] Conponents of raw nateri al
Amount bl endecst( May hoas s)

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.



| sostearic acid 1. 0 dycerin nonoi sostearate 2. 0 Behenyl
0O Wiite beeswax 1. 0 Isocetyl

1. 0 Retinyl

al cohol 2.

nynstate 1. O Sorb ita n isostea rate

palmtate 0. 1 Hydrogenated |lecithin 0. 1 Ubidecarenone
0. 03 Phytosterol 0. 1 Vegetable sq ua?fane 5. 0 Dicapryl carbonate

5. 0 Methyl parahydroxybenzoate 0. 2 1, 3-Butyl ene gl ycol
[0056]
[Table 3]
Melanin
Addition | Production
Compound concentration 10l 3 Lon
(M) rate (% with
H 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

ethoxybutyl)phenol and 4- (3-acetoxybutyl) -phenol,

particular,

from the comparison between 4-(3-

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.

in all of the above-mentioned test concentrations,

cytotoxicity was detected.

[0058]

Test Example 3: Whitening Practical Test

Note here that

no



10. O Concentrated glycerin 5. 0 N Acetyl glucosanmne 0. 1 Di sodium
ascorbic acid sulfate 0. 2 y-Am nobutyric acid 0. 1 Sodi um
N-stearoyl glutanate 0. 2 Monoanmon i umg | ycynt izi nate 0. 1
Edel wei ss extract (Note 2) 0. 2 Yeast @Xtract (Note 3) 0. 2 Acrylic
acid - alkyl nethacrylate copolyner 0. 05 Niacinamde 0. 1 Creatine
0. 2 Carnitine chloride 0. 1 Magnesium ascorbyl phosphate 0. 1

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.



Di oscorea Conposita extract (Note 6) 0. 1 Sanbucus extract (Note 7)
0. 1 4-(3-Methoxybutyl)phenol 5. 0 Purified water Bal ance (Note 6)
Di oscorea Conposita Root Extract (manufactured by M tsui-Chem cals
Inc.) (Note 7) Sanmbucus extract BG (mad@factured by MARUZEN
PHARVACEUTI CALS Co., LTD.) - 31 - [0072] Exanples 6 to 8 (Sunscreen)
[0073] [Table 10] Conponents of raw material Anmount bl ended (% by
mass) Exanplogc§ Exanple 7 Exanple 8 Dioctyl ether 22. 0 15. 0 10.0
Conodi fied silicone (Note 8) 2. 0

[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.



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

fatty acid - - 2. o Titaniumoxide 5. 0 4. 0 Zinc oxide 5.0 - 4.0
Et hyl hexyl methoxyci nnamate - 27 -

[0062]
[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)



10.0 10. 0 10. O 4-(3-Cctyl oxybutypphenol 1. o 1. o 0. 5

Phenoxyet hanol o. 3 O 3 O 3 Magnesiumchloride I. o 1. o 1. o
1, 3-Butylene glycol 5.0 5.0 5.0 Royal_ gel ly extract (Note 9) 1.0 1.0
1.0 Al oe extract product (Note 10) a~14& 1 0.1
[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)




Phel | odendri 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)
ABI L EMBO (manufactured by Gold Schm dt GrbH) (Note 9) Royal jelly
(manuf actured by APl Co., Ltd) (Note 19y 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
PHARVACEUTI[GAlS1Co., LTD.) [ 0 O 74 ] Exanples 9 to 11 (Essence) -
32 - [0075] [Table 11] Conponents of raw material Amount bl ended Chi
by mass) Hxaiyilee 89 Exanpl e 10 Exanple 11

Components of raw material Amountblended
Stearic acid

Glycerin monoisostearate
Behenyl alcohol
White beeswax

—

% by mass)

-

Isocetyl myristate

Sorbitan isostearate

Retinyl palmitate
Hydrogenated lecithin
Ubidecarenone

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)

Acrylic acid - alkyl methacrylate copolymer (Note 4) 0. 05
Niacinamide 0.1
Creatine 0.2
Carnitine chloride 0. 1
Firethorn extract (Note 5) 0.1
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)

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

@)
@)
w

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

[0070]



Conodi fied silicone (Note 8) 2. 0 2. 0 2. 0 PCE nodified silicone

di spersion solution (Note 12)

cydopent asi |l oxane 15. 0 20. 0 10. 0 Met hyl
2. 0 3. 0 Branched long-chain fatty ac®® chol esteryl
2. 0 Silicone el astoner dispersion solution (Note 14) 5. 0 2. 0O

Example 5 (Cream)
[0071]
[Table 9]

2. 0 -

Squal ane - - 10. o Decanet hyl
pol ysil oxane (100 cs) 5. O
ester (Note 13)

Components of raw material

Amount blended

—

% by mass)

Isostearic acid

Glycerin monoisostearate

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

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~

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.)



- 4- (3- Met hoxybut yl ) phenol

0. 01 0. 1 O 5 Methyl
0. 05 0. 05 O 05 Sodiumchloride 1.0 1.0 1.

par ahydr oxybenzoat e
o Di propyl ene glycol 5.

05 05 0 Concentrated glycerin 5. 0 5. 05. 0 Raffinose 1.0 1.0

1.0 M xed isonerized sugar (Note 15)-1310-

[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 20 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)



1. 0 1. o @ycyrrhiza extract (Note 16) 0. 1 0. 1 a1l

N-Methyl -L-serine O 5 O 5 O 5 Purified water Bal ance Bal ance

Bal ance (Note 12) Silicone BY22-008 (manufactured by Dow Corni ng
Toray Co., LTD.) (Note 13) YOFCO CLE=NBf (manufactured by Ni ppon Fine
Chem cal) (Note 14) TORAYFIL (rmanufactured by Dow Corning Toray
Silicon Co., LTD.) (Note 15) PENTAVI TIN (rmanufactured by Pentapharm
Ltd.) (NotgobGys]d ycyrrhiza extracted |iquid (manufactured by MARUZEN
PHARVACEUTI CALS Co., LID.) [ 0 O 76] Exanples 12 to 13 (Skin | otion)

- 33 - [0077kKlEahl1e 12] Conponents of raw material Anmount bl ended
(% by nass)
) 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)



Exanpl e 12 Exanpl e 13 4-(3-nmet hoxybutyl)phenol 0. 1 0. 01
Phenoxyethanol 0. 2 0. 2 1, 3-Butylene glycol 0. 3 0. 3 D propyl ene
glycol - 5. 0 Raffinose 5. 0 5. O D nethyl hyal uronate sil anol
solution (Note 17) 0. 1 0. 1 MPC pol yméd (Note 18) 0. 1 0. 1 Ethanol
- 1.0 Pectin

[0077]
[Table 12]
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]

Example 14

(Emuls ion)




- - 0. 05 Xanthan gum- 0. 01 Sodiumcitrate 0. 05 0. 05 Equi setum
arvense extract (Note 19) 0. 1 0. 1 Disopropylam ne dichl oroacetate
0. 2 0. 2 dl-a-tocopherol acetate 0. 1 0. 1 ry-Am no-p-hydroxybutyric
acid 0. 2 0. 2 Sodium hyaluronate 0.-004 0. 001 Di potassium

gl ycyrrhizinate 0. 2 0. 2 Pentapeptide-3 (Note 20)

[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]



0. 05 0. 05 Decarboxy carnosine hydrochloride 0. 05 0. 05 Perfune O.
02 0. 02 Purified water Bal ance Bal ance (Note 17) DSHC- N

(manuf actured by EXYMOL) (Note 18) LIPIDURE PMB (nmanufactured by NOF
Coporation) (Note 19) Equi setum arvenséextract (manufactured by
MARUZEN PHARMACEUTI CALS Co., LTD.) (Note 20) MATRI XYL (nmanufactured
by Croda Japan KK) [0078] Exanple 14 (Enmulsion) - 34 - [0079] [Table
13] Conponents gher aw (RBGEkib&lybATRINphehendednp¥uby ESThe present

Met hyl phenyl pol ysil oxane (Note 21) 3. O Dicapryl carbonate 1. 0O
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.



Aive oil 1. 0 Meadowfoamoil 0. 1 POE(20) Sorbitan nonolaurate 0. 5
dl - a-tocopherol nicotinate 0. 01 POE(60) Hydrogenated castor oil 2. O
Shea butter (Note 22) 0. 01 Ascorbyl tetraisopalmtate 0. 1 N Acetylg
lu cosa mne 0. 02 Yeast extract (Note38)-3. 0 1, 3-Butylene glycol 3.
O Sorbitol solution 3. 0O Polyethylene glycol 1000 1. O Carboxyvi nyl
polymer 0. 1 4-(3-Cctyl oxybutyl)phenol

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]



0. 01 Methyl parahydroxybenzoate 0. 2 Trenella fuciforms

pol ysaccharide (Note 23) 0. 05 Edetate sodium 0. 02 Potassium

hydr oxi de 0. 05 Xanthan gum 0. 05 Pol yacryl am de (Note 24) 0. 01
Purified water Balance (Note 21) Cosnméderve WP-58MP (nmanuf actured by
Dai ni hon Kasei Co., Ltd.) (No e 22) Cropure SB (nmanufactured by Croda
Japan KK) (No e 23) Trenoist-TP (manufactured by N PPON FI NE CHEM CAL

CO., LTD.) (Not th4boﬁ3ﬁ§@@dll@nSEoﬁtW@&ﬂE%ﬁbw edeb¥nCegiinS hccord@ny
The 4-(3-al koxybutyl ) phenol conpound of the present invention can be

appl i ed t o teostietiinc ]J‘,omndxastumms iof dhearfures:l2 t@)14.s \Mieretdthay are
used, an excellent nmelanin production-inhibitory effect and whitening
ef fect wer@mhgerved. [Industrial Applicability] [0081] A

4- ( 3- al koxybutyl ) phenol conpound of the present invention is
excellent in stability, and can be applied in w de range of

formul ations, for exanple, a conposition for external use on skin
such as | oti9®i%mll sion, cream packs, and bath salt. Furthernore, a

4-( 3- alkoxybut%j% henol, conmpound of the present inventiaon has
excel | ent nel anfn E‘FG&H&P%HOFH‘E FBEt SPVpéﬁﬁlﬁﬁl fefiPRgO8fect s, and

therefore irtepirsesve(:f‘lr edJ%ef '%Ihe nfolq%v}clln%l dformus_tlfal " t}e:aut y treatment.

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]



- 36 - Cains [Claim1l] A conposition for external use on skin
conprising a conpound represented by the followng formula (1): OR HO
(1) wherein Rrepresents an al kyl group having 1 to 8 carbon atons.
[ Claim2] The conposition for exB&rnal use on skin according to
claiml1l, wherein Rin the formula (1) is an al kyl group having 1 to 4
carbon atons. [C aim 3] The conposition for external use on
skin accordi ng traeckaliehingheoematRd Bckhediogmiloa (bkin $,a wiidayh
group, an ethyl group, a n-propyl group, or an isopropyl group. - 37
- The icompesifidromlfor (1extier ral atdeyloryskipg. according to claim
1, wherein Rin the fornula (1) is an ethyl group. [C aimb5] A
whi teni ng cosnetic conprising a conpound represented by the foll ow ng
formula (1): OR wherein R represents an al kyl group having 1 to 8
carbon at on&1i@ #Hlm 6] The whitening cosnetic according to

claim5, wherein Rin the fornula (1) is_an alkyl group having 1 to 4
carbon atong. 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]



[Claim7] The whitening cosnetic according to claimb5, wherein
Rin the fornmula (1) is a nethyl group, an ethyl group, a n-propyl

group, or an isopropyl group. - 38 - The whitening cosnetic
according to claim5, wherein Rin tpg3501nula (1) is an ethyl group.
[ Cl ai m9] A nel ani n production inhibitor conprising a

conpound represented by the followng fornula (1) as an active
ingredient: OR HO (1) wherein Rrepresents an alkyl group having 1
to 8 carbon ator®he [r@lamian Eroduct iomrhinkih Bt §srcsdddngonor AhfbRt or
according to claim9, wherein Rin ihe f?rnula (1%%}5 an al kyl group
having 1 to%4 ¥BPHoH & o theatarmdg) (1) 15 Fpey b mP¥r-oduct i on
i nhi bitor according to claim9, wherein Rin the fornula (1) is a
met hyl group, an ethyl group, a n-propyl group, or an isopropyl
group. - 395iaim.13jThe nmel-ani n-production inhibitor according to
claim9, wherein Rin the fornula (1) is an ethyl group. [C aim 13l
Use of a conpounikd eff esewnineduhy rhpréedhiovd ngs ftaiemilod 16¥)ingor
manuf acturing a conposition for external use on skin: OR HO (1)
formula (1) for manufacturing a composition for external

use on skin:

OR

(1)
Ho

wherein R represents an alkyl group having 1 to 8 carbon

atoms.

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

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

[Claim 15]

The use according to claim 14, wherein R in the
formula (1) is a methyl group, an ethyl group, a n-propyl

group, Or an isopropyl group.

(Claim 18]
The use according to claim 14, wherein R in the

formula (1) is an ethyl group.



wherein R represents an al kyl group having 1 to 8 carbon atons.
[Claim14] The use according to claim13, wherein Rin the formula
(1) is an alkyl group having 1 to 4 carbon atons. [C aim 151 The
use according to claim 14, wherein Rin the fornula (1) is a nethyl
group, an ethyl group, a n-propyl grodép, -or an isopropyl group.

[C ai m16] The use according to claim 14, wherein Rin the
formula (1) is an ethyl group. - 40 - [Caim17)] Use of a.
conmpound r epriesentied by the follow ng formula (1) for manufacturing a
whi tening cosnetic: ORHO (1) wherein Rrepresents an al kyl group
having 1 to 8 céebonfatonsnpd@ldinapt@seiftedudby hbeofdl hgwirg cl ai m 17,
wherein Rin the fornula (1) is an alkyl group having 1 to 4 carbon
atoms. [C digamgp (1) Ifppemgrefackerdihg treideRiino17o0sWakE@In R in
the formula (1) is a nethyl group, an ethyl group, a n-propyl group,
or an isopropyl group. [Claim?20g QR The use according to claim 17,
wherein Rin the formula (1) is an ethyl group. - 41 -

(1)

HO

wherein R represents an alkyl group having 1 to 8 carbon

atoms.

fClaim 18]
The use according to claim 17, wherein R in the

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

[Claim 19]
The use according to claim 17, wherein R in the
formula (1) is a methyl group, an ethyl group, a n-propyl

group, or an isopropyl group.

[Claim'zoﬂ
The use according to claim 17, wherein R in the

formula (1) is an ethyl group.

[Claim 21}



Use of a conpound represented by the following formula (1) for
manuf acturing a nelanin production inhibitor: ORHO (1) wherein R
represents an al kyl group having 1 to 8 carbon atons. [C aim 22] The

use according to claim?21l, wherein Rin the fornula (1) is an al kyl
group having 1 to 4 carbon atoms. [Q &'m™23] The use according
to claim?2l, wherein Rin the fornula (1) is a nethyl group, an ethyl
group, a n-propyl group, or an isopropyl group. [C aim 240 The
use accordi ng t asd aifma2tpompbendi neRr-¢sertrel foor mhlea followsngn et hyl
roup.
J P formula (1) for manufacturing a melanin production
inhibitor:
OR
(1)
HO

wherein R represents an alkyl group having 1 to 8 carbon

atoms.

[Claim 22]

The use acccording to claim 21, wherein R in the

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

[Claim 23]

The use according to claim 21, wherein R in the

formula (1) is a methyl group, an ethyl group, a n-propyl

group, or an isopropyl group.

[Claim 24

The use according to claim 21, wherein R in the

formula (1) is an ethyl group.





