OP- C6077- PCT DESCRI PTI ON NOVEL TRI TERPENI C ACI D DERI VATI VE AND
PREPARATI ON FOR EXTERNAL APPLI CATI ON FOR SKI N COWPRI SI NG THE SAME
Techni cal Field [0001] The present invention relates to a novel
triter h%oqglgcﬁerivative and a preparation for external

appllca ion for in containing the same. Background Art [0002] A
triterpenic acid such as ursolic acid has been known to have various
physi ol ogi cal effects such as antioxidative effect,
anti-inflammatory effect, and nelanin production suppression effect,
and technol ogies to bl end the Eﬁ%&ﬁﬁ?ﬁﬂb& acid into a preparation
for external application for skin such as cosnetics have been known
(see Patent Docunents 1, 2, 3, 4, and 5, for exanple). However, the
conpounds have insufficient solubility in both an oily ingredient
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activities of a triterpenic acid _nay be reduced due to insufficient
sol ubi AERPICAESHN t TRy $HREN qu93ﬁ§&ﬁﬁl@ﬂ%n§A%ﬁyS|ologlcal ef fects.

Under such circunstances, the solubility of a triterpenic acid in an
oily 1 OP-C6077-PCT

Technical Field

[0001] The present invention relates to a novel
triterpenic acid derivative and a preparation for external
application for skin containing the same.

Background Art

[0002} A triterpenic acid such as ursolic acid has been
kncwn to have various physiclogical effects such as
antioxidative effect, anti-inflammatory effect, and melanin
production suppression effect, and technologies to blend the
triterpenic acid into a preparation for external application
fer skin such as cosmetics have been known {see Patent
Documents 1, 2, 3, 4, and 5, for example}. However, the
compounds have insufficient solubility in beth an oily
ingredient and an agueous ingredient, and have a problem of
precipitation of a triterpenic acid during long-term
preservation. Phys;ological activities of a triterpenic acid
may be reduced due to insufficient sclubility, resulting in
the insufficient physioclogical effects. Under such

circumstances, the solubility of & triterpenic acid in an oily



i ngredi ent was inproved by, for exanple, esterifying a triterpenic
acid to yield a derivative of the triterpenic acid. However, this
nmethod is not considered to be satisfactory for preventing

preci pigstdqyyafpca triterpenic acid (see Patent Docunent 6, for
exanple) That is, there has been required neans for inproving
solubility in a preparation without inpairing physiological
activities of atriterpenic acid such as ursolic acid that is known
to have various physiological activities. (0003] On the other hand,

t echnol ngjesiileatphasphapybade vy, cUpeKARphayi ag:dydfPy 0roups to
obtain a phosphate have been known, and in the cosnetic fields,
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stabilize sugars or sugar anal ogues such as ascorbic acid (see

Pat ent RQEUBRNt $1; ¢ r%Q{léhgqi Ié’rn&é%s%eré@"‘@?(%e §J‘@irsefaa%!&%§@z° for

exanpl es of phosphorylation for inproving so rlity,

h h : A trit i id Is. I d
Phat haers A g BB B 1 o O A Bl B hont 1.
JP 08-165231 A 6Pa ent Docugent %‘ %P.08-t0842 A k)Patent Docunent 3:
JP 01/ N O/ pAPENEE B UMeNt TARC IS 115 AR SR SA PSR EREYBPRUnent

5. JP 2000- 302659 A Patent Docunent 6: JP 2004-331593 A 2
means for i1mproving solubility in a preparation without

impairing physioclogical activities of a triterpenic acid such
as ursolic acid that is known to have various physiological
activities.,
{0003] On the other hand, technologies to phosphorylate a
compound having hydroxyl groups to obtain a phosphate have
been known, and in the cosmetic fields, chemical modifications
into phosphate derivatives are performed to stabilize sugars
or sugar analogues such as ascorbic acid (see Patent Documents
7 and 8, for example). However, there are no examples of
phosphorylation for improving solubility, and a phosphorylated
compound of a triterpenic acid is a novel compound that has
not been described in documents.
[0004] Patent Document 1: JP 08-165231 &

Patent Document 2: JP 0§-208424 A

Patent Document 3: JP 01/072265 Al

Patent Document 4: JP 11-012122 A

Patent Document 5: JP 2000-302659 A

Patent Document 6: JP 2004-331593 A



OP- C6077- PCT Patent Docunent 7: JP 11-158197 A Patent Docunent 8:
JP 2001- 354513 A Di sclosure of the Invention (0005] The present

i nventi on has been made under the circunstances descri bed above, and
an oqugg_ég fyy% present invention is to provide a technol ogy of

i mpr ovi ng sé‘ubiFity of a triterpenic acid such as ursolic acid that
is knowmn to have various physiological activities w thout inpairing
the physiological activities. [0006] In view of such circunstances,
the inventors of the present invention have nmade extensive studies

in order to fyRdntoBbcanigchnol g0y 1tecskaproye solubility of a
triterpenic acid having hydroxyl groups such as ursolic acid that is

known to ha%%t%ﬂii955u8@¥§i§4Qﬂj%%blggﬁhgi§iﬁs W t hout inpairing the
physi ol ogi cal activities, and as a result, the inventors found that
a phosphorylated triterpenic acid obtained by phosphorylating at

| east one of hydroxyl groups in a triterpenic acid has such

propertjes,. thereb npleting the present invention. That is, the
presentéﬁﬁﬁﬁﬂﬁﬁ§8n°¥s%g§ E?Eﬁ?%&ﬂﬂ (1) A phosphorylated triterpenic

aci d, m&%ﬁp is derived froma  triterpenic acid having hydroxyl
gr oups Wbt ai nedByPI HHIEPHAMFNALPBNNaE PeeR tMasiRe YderhEhRydr oxyl
groups, and/or a 3

circumstances described above, and an object of the present

invention is to provide a technology of improving solubility
of a triterpenic acid such as urseclic acid that is known to
have various physioclogical activities without impairing the
physiclogical activities,

[0006] In view of such circumstances, the inventors of the
present invention have made extensive studies in order to find
out a technology to improve sclubility of a triterpenic acid
having hydroxyl groups such as ursolic acid that is known to
have various physioclogical activities without impairing the
physiological activities, and as a result, the inventors found
that a phosphorylated triterpenic acid obtained by
rhosphorylating at least one of hydroxyl groups in a
triterpenic acid has such properties, thereby completing the
present invention. That is, the present invention is as
follows.

(1) A phosphorylated triterpenic acid, which is derived from a
triterpenic acid having hydroxryl groups and cobtained by

phosphorylaticn at least one of the hydroxyl'groups, and/or a



OP- C6077-PCT salt thereof. (2) The phosphorylated triterpenic acid
and/or a salt thereof according to Item (1), which is ursolic acid
phosphate and/or a salt thereof. [0007] [Chem cal formula 1] HOH O
Fi 0 PopHSsd3Qpct OH'- H H Usolic acid phosphate [0008] (3) A
preparation for external application for skin conprising the
phosphoryl ated triterpenic acid and/or a salt thereof according to
I[tem (1) or (2). (4) The preparation for external application for
skin according to Item (3), which is a cosnetic. (5) The preparation
for exteshaltleppddfcation for skin according to Item (4), wherein the
cosnetic is a quasi-drug. (6) The preparation for external

appl i cat2 prri@rpHddphorgtacedi g tOrddi® G2id WAKEBri § §91t thereof
anti-inflammuation. -

according to Item (1), which is ursolic acid phosphate and/or

a salt thereof,

[0007] [Chemical formula 1]

Ursolic acid phosphate

[0008] (3) A preparaticn for external application for skin
comprising the phosphorylated triterpenic acid and/or a salt
thereof acceording te Item (1) or (2).

{4) The preparation for external application for skin
according to Item (3), which is a cosmetic.

{5} The prepération for external application for skin
according to Ttem (4), wherein the cosmetic is a guasi-drug.
{6) The preparaticn for external application for skin
according to Item (5), which is for anti-inflammation.

(7) The preparation for external application for skin

according to Item (5), which is for suppression of melanin



(7) The preparation for external application for skin according to
Item (5), which is for suppression of nelanin 4 OP-C6077-PCT
production. Best Mdde for carrying out the Invention [0009] (1)
Conpoundretste-gresent i nvention A conpound of the present invention
is a phosphorylated triterpenic acid obtained by phosphorylating, in
atriterpenic acid having hydroxyl groups (hereinafter, sonetines
sinply referred to as triterpenic acid), at |east one of the
hydroxyl groups. The triterpenic acid having hydroxyl groups is not
parti cubaediyctigrited as long as it is used in the field of
preparations for external application for skin such as cosnetics,
and preferabl e exanples thereof include ursolic acid, oleanolic
acid, betulinic acid, and asiatic acid

((2a, 3Qeda} -Mods 264 rddrdrioy olhi2- eRe UrsaddtGoaci d ((2a, 3p, 4a) -
2,3,23-trihydroxyurs-12-en-28-o0ic acid)). O-those, ursolic acidis

particulepby) pref er@hl echgeangeot tries fi@ldnasiavehfpgent and readily
avai l abl e, and has particularly significant physiological activities

as a preparatj WhfRfunHlre kRl AP 4 Cat{ R figh §§!Q'p%§%l’\/@f§lo¥:e%f a

triterpenic acid phosphate froma triterpenic acid hay be pertorned
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acid having hydroxyl groups (hereinafter, sometimes simply
referred to as triterpenic acid), at least one of the hydroxyl
groups. The triterpenic acid having hydroxyl groups is not
particularly limited as long as it is used in the field of
preparations for external application for skin such as
cosmetics, and preferable examples thefeof include ursolic
acid, oleanclic acid, betulinic acid, and asiatic acid
({20, 38,40)-2,3,23-trihydroxy-12~en-ursolic acid ({2,303, 4a)-
2,3,23-trihydroxyurs-1l2-en-28-cic acid)). Of those, ursolic
acid is particularly preferable because it is sold as a
reagent and readily available, and has particularly
significant physiological activities as a preparation for
external application for skin.

Derivation of a triterpenic acid phosphate from a

triterpenic acid may be performed in accordance with a
generally known phosphorylation method. For example, a

triterpenic acid is treated with a one to three-fold

aquivalent of diethyl-N,N-diethylphosphoramidate in the



r

trii"terpenic acid is treated with a one to three-fold equival ent of
di et hyl gl%l:\g@%at%}l)ﬂ, phosphoram date in the 5 OP-C6077-PCT presence of
tetraz and alTowed to react with t- butyl hydr operoxi de to yield

"net hyl phosphate of a triterpenic acid, and then

bronotrinmethyl silane was allowed to react therewith, to thereby
yield a triter peni c aci d phosphate. Ursolic acid phosphate obtained

by tre%f@%?yééo fooll 13 YRYoDas Lhe.slLbciile ghown above.

The th al ne osp ory1a er peni ¢ aci d nay bé converted
|ntoas b aIIovvln the aci an alkaline that is
gener alk? 3(135 ??P%lf?féfs orteo% f‘? twa]gf%?%%ﬁ’hré AL il 2st ot L ERRH G

salt i ncI ude: al kaline netal salts such as sodiumsalts and

pot assi &t Sal 3¢ Erxa Prevririhethylshlare sieh aklewsdi ki readts and
magnesi um salts; organic am ne salts such as amoni um salts,

tri et haiodlaen nigh sat @ sthereby ryeehyl ani nktexpénss antd elsdésplaiao acid
salts such as lysine salts and arginine salts. The thus-obtained

phosphoryl at etirdol terpeind cohesplitkios dbisalted hey eofedtabngi@nidl cancid
solubility in an aqueous carrier and has significantly inproved drug

actiVvityn coPared ALs aché | $€FPEHhFe ashéyn | dbevEaseaf - RATARN
for external application for skin containing the phosphoryl at ed
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by allowing the acid to react with an alkaline that is
generally used in drugs or cosmetics. Preferable examples of
such a salt include: alkaline metal salts such as sodium salts
and potassium salts; alkali earth metal salts such as calcium
salts and magnesium salts; organic amine salts such as
ammonium salts, triethanolamine salts, and triethylamine
salts; and basic amino acid salts such as lysine salts and
arginine salts. The thus-obtained phosphorylated triterpenic
acid or a salt thereof has significant sclubility in an
aqueous carrier and has significantly improved drug activity
compared to a triterpenic acid. In a case of a preparation for
external application for skin containing the phosphorylated
triterpenic acid of the present invention, the phosphorylated
triterpenic acid content is preferably from 0.001 to 0.1% by
mass with respect to the total amount of the preparation for
external application for skin. This is because i1f the content

is too small, the drug activity may be not expressed, whereas



mass with respect to the total anmount of the preparation for

ext er n%P_q:pbgj iLatdon for skin. This is because if the content is too
smal |, the drug activity nmay be not expressed, whereas 6 OP-C6077-PCT
if the content is too large, the drug activity may reach a pl ateau.
[0010] (2) Preparation for external application for skin of the
present invention The preparation for external application for skin

resent n The prep: or ppl i cat i or _
et i okl TSEROTy BLEa 115 (5 et o kb ot &1 ATie b eCchty Teuanct on

and/ or %]s%lt t hereof . Exanpl es of the preparation for external

appl i cati®rFbr skin of the present invention include cosmetics and
external medicivnes for skin, and of those, caosnetics are preferable.
Arong tH1Msnet i csl2)qfFSRathiigh £ Fdreaindd EPPRREauiadt -Trugidr e
products considered to have specific effect and efficacy approved by
t he Japandde Pemandcenveaiioifairs Law and have noderate effects
conpared to drugs. In the present invention, the quasi-drugs nean
cosnetics to The ysegbaraitiom yrdoredeatnal bidplalca for fqr evieint i@nh wre
i nprovenent of specific synptons. The preparation for external

appl i i ftor Skt iadn the deseitet IveDth Pl sPinimg! tiesaBove-

cosnetic that is simlar to a quasi-drug of Japan and 1s wused for

the sagR AWRRSESHH REAHBL P Ofa SUC & LSBT & d N6F UdGe present
invention and/or a salt thereof. Examples of the preparation
for external application for skin of the present invention
include cosmetics and external medicines for skin, and of
those, cbsmetics are preferable. BAmong the cosmetics, quasi-
drugs are preferable. The quasi-drugs are products considered
to have specific effect and efficacy approved by the Japanese
Pharmaceutical Affairs Law and have moderate effects compared
to drugs. In the present invention, the quasi-drugs mean
cosmetics to be used not only for beauty but alsc for
prevention or improvement of specific symptoms. The preparation
for external application for skin of the present invention also
includes a cosmetic that 1s similar to a quasi-drug of Japan and is
used for the same purposes. Examples of such a cosmetic include
medicated cosmetics of Korea and drug-containing cosmetics of China.

In the preparation for external application for skin of

the present invention, a phosphorylated triterpenic acid



medi cat ed cosnetics of Korea and drug-containing cosnetics of China.
In the @ﬁgéééﬁﬁi for external application for skin of the present

i nvention, a phosphorylated triterpenic acid 7 OP-C6077-PCT and/or a
salt thereof, serving as an essential ingredient, has
anti-inflammatory effect and nel ani n producti on suppression effect,
and therefore the preparation is preferably used as a preparation

for eXtﬁﬁ@ﬁ$¥§$pééf@I£Q L OF SgéPviﬁﬁ 20ti 5 éé@%ﬁ%qgﬁifgéﬁgdf%nt has

preparation external application®for skin for suppression of

mel ani n_ productj on or for in: whitenjng. O_those referable, are a
Quasi - HUG-T o1 LTS o RY | SRRACT ofP e L AR TG 19 SUppression o
mel ani n roduction, and_the-anti-inflamatory effect or_ nelanin
product$EFeSupppet stnrefeeet the preparablion | hrliREeEer#ly nesed as a
packages or attached docunents of such quasi-drugs. As a result,
node i rPIgRApitite Preparberonl fappbkeethan fappsktation &wkiskin can
be clearly indicated, and a user can be urged to use it

appr oprimaf Bdnymat 06 1dr Thep peppastt cwnféoreexd emahl a@ppl ceat owntfdor
skin of the. present invention may include not only the

above- ngpih oned Phos ybat 6 helselipeptsddet oaner sebt skhereof but
al so various ingredients to be generally used in nedicines or

Cose R Eg] oS e TIR dAYIR R o anti-
inflammation and a gquasi-drug for suppression of melanin
production, and the anti-inflammatory effect or melanin
production suppression effect is preferably indicated in the
packages or attached documents of such quasi-drugs. As a
result, mcde in use of the preparation for external
application for skin can be clearly indicated, and a user can
be urged‘to use 1t appropriately.

[0011] The preparation for external application for
skin of the present invention may include not only the
above-mentioned phosphorylated triterpenic acid and salt
thereof but also various ingredients to be generally used
in medicines or cosmetics, that is, one or more of the
following: aqueous ingredients, oily ingredients, powder
ingredients, surfactants, humectants, thickeners, coloring
materials, flavors, antioxidants, pH adjusters, chelating

agents, antiseptics, and drugs such as ultraviolet

protective agents, anti-inflammatory agents, wound healing



i ngredients, surfactants, hunectants, thickeners, coloring

mat er i , v antioxi dants, pH adjusters, chelating agents,
antise%#fé§&+ﬁ7gﬁg}ugs such as ultraviolet protective agents,
anti-inflammtory agents, wound healing 8 OP-C6077-PCT agents,

met abol i sm enhanci ng agents, and skin-whitening agents. [0012]
Exanpl es of the aqueous ingredients i ncl ude mater and Iomer al cohol s
(ethano opanol and |so 9 ano ) 0] 13] l.e t he ai
|ngred| s S'nct e%ﬁ??i& R% $ E ?sﬂcﬁ %&aﬁ<§2§ﬂ%¥g Q%ents‘
pal mtic id, myristic aC|d Iaurlc aC|d and esters th reof)

hi gher [agog&ﬂol s (steRmRdSSafatde AWraYS LoEsHdertst udg ST

and cetostearyl alcohol), waxes (such as hard paraffin,

m cr ocrdyst dldwate adeseho leer efimngalx, RotBARIN @il ViEBOP s

veget abl e wax, carnauba wax, and candel il la wax), natural or
synthetﬂ&ﬁhﬁ]ly S ulisteanpdess @éhdﬂmasﬁﬁquahﬂgugdﬂdnmﬂ d rdnede in,gher
| anolin or a derivative thereof, olive oil, canellia oil, cottonseed

oi I, daty alsiehol (swcastay aidarpetaoldt yalndiethaxysel hymysidiypat e,
silicon oil, and fluorohydrocarbon). [0014] Exanples of powder

I ngr edignts NGl Mee fam r!aH{H idde didAanam digHde, s Zddio 10X Much

col cot har, yellom/OX|de ultranarine, iron bl ue, acrylic resin

powder, 'as oclf surq‘lt allar%olsﬁ{' Clc%i:gn o su:% cacil{d L arﬂﬂﬁncépc%éslaryl

Exanpl €s dcta ani‘oni ¢ ant’s such a

alcohol), waxes ({(such as hard paraffin, microcrystalline wax,
ceresin wax, polyethylene wax, bees wax, vegetable wax,
carnauba wax, and candelilla wax), natural or synthetic oily
substances (such as squalane, liquid paraffin, lanolin or a
derivative thereof, olive oil, camellié 0il, cottonseed oil,
oleyl alcohol, castor oil, petrolatum, diethoxyethyl adipate,
silicon o0il, and fluorchydrocarbon).

[0014] Examples of powder ingredients include aluminum
oxide, titanium dioxide, zinc oxide, colcothar, yellow oxide,
ultramarine, iron blue, acrylic resin powder, silica, talc,
sericite, mica, and mica titanium.

[0015] Examples of surfactants include: anionic surfactants such as
fatty acid soap (such as sodium laurate and sodium palmitate},
potassium lauryl sulfate, and triethanolamine alkyl ether sulfate;
cationic surfactants such as stearyltrimethylammonium cbloride,
benzalkonium chloride, and laurylamine oxide; amphoteric surfactants

such as an imidazoline-based amphoteric surfactant (such as 2-cocoyl-2-



fatty acid soap (such as sodium |l aurate and sodiumpalnmtate),

pot assidndgiylpsul fate, and triethanol am ne al kyl ether sulfate;
cationic surfactants such as stearyltrimethyl ammoni um chl ori de,
benzal koni um chl ori de, and | auryl am ne oxi de; anphoteric surfactants
such as an im dazol i ne-based anphoteric surfactant (such as
2-cocoyl -2 9 OP-C6077-PCT i mdazolinium

hydr oxide-d chﬁr t;ﬁ%t Jlocgc% s spdéépm t _bg&ﬁg] teric
sur f act ant a(su W let ai ne Oxﬂeetlﬁ&t%% and sul f obet ai ne),
and ac el taur onj onlc S rfactan tan fatty
esters)f:ie cjﬁya asseorbl pho rjo%tse%r FE-HHd éolt’ |t% %S]e% R
glycerin  fatty acids (such as er| n nonost ear ate pr opyl ene

gl ycol aMigd PRy (%%R:hs%lsf % Réve AR cﬁcbh]rﬁ%@%ié]a Heyine;
hydrogenat ed castor_oil derivatives, glycerin alkyl ethers,

pol yoxyerardife SRHRC B0 ET tch a yS@“sttJe‘trasn (Al streas Eordh tam

nonool eat e and pol yoxyet hyl ene sorbitan nonostearate), POE sorbite
fatty estmris arsueincst 0B sordnd esomniol aurst syl PCEGE ycegiycdain y
esters (such as PCE-glycerin nonoisostearate), POE fatty esters

(such amtg} weliud entickl ¥€of 1 yoaenh aadreo svh R di stessdlele PQrol
al kyl ethers (such as PCEZ octyl dodecyl ether), POE al kyl phenyl

et hers ) engy k)
PCE- POP a yléasscetlﬁsgrz(s (such g‘éy(llgij%% gdley(F:)éyclwt gﬁrg%%%/&? et hfer)

Tet roniygs (1T Ademmr k)., & BOF, AL s 9L s fyalr ogenal ed, Capk ol Slkers,

polyoxyethylene (POE) sorbitan fatty esters (such as POE
sorbitan monooleate and polyoxyethylene sorbitan monostearate),
POE sorbite fatty esters (such as POE-sorbite monolaurate),
POE glycerin fatty esters (such as POE-glycerin
monoisostearate), POE fatty esters (such as polyethylene
glycol monooleate and POE distearate), POE alkyl ethers ({such
as POE2-octyldodecyl ether}, POE alkylphenyl ethers (such as
POE nonylphenyl ether), Pluronics(trademark), POE-POP alkyl
ethers (such as POE-POPZ—décyltetradeCyl ether),

Tetronics (trademark), a POE castor oil-hydrogenated castor oil
derivative (such as POE castor oil and POE hydrogénated castor
0il), sucrose fatty esters, and alkylglycoside.

[0016] Examples of humectantslinclude: polyalcohols such
as glycerin, propylene glycol, 1,3-butylene glycol,

dipropylene glycol, ethylene glycol, 1,4-butylene glycol,

10



derivative (such as PCE castor oil and PCE hydrogenated castor oil),

sucrosqaéggédjf§%@fs, and al kyl gl ycosi de. [0016] Exanples of
hunmect ant s” i ncl udée: pol yal cohols such as glycerin, propylene glycol,

1, 3-butyl ene glycol, dipropylene glycol, ethylene glycol,
1, 4-butyl ene glycol, 10 OP-C6077-PCT diglycerine, triglycerine, and
pol yet hyl ene gl ycol; glucose, nmaltose, maltitol, sucrose, fructose,

threitol, itol, . i or ri i r eof
starch-%ﬁ%éyﬁ%%géé%LE@&?P§€%%?U?bn?%ga%¥g§é%§%%%$oif?%¢%51f%.%Eose’
hydrol yzed col | agen, ., hydrol yzed ealstin, carhoxy|nmeihyl chitjn,

Chses n R S e L Y CoRPRE D | PR L AR et raet BBt coRpY FSBHESH ¢ he
range from 0.1 to 30% by weight with respect to all_ingredients.
[0017] TxEhdties oF 4okl YafEkenecrkeraef udetarehodi s vingodydes, CP
jelly, carboxynmethyl cellul ose, carrageenan, sodium al ginate,

bent oni e lwesgium aahd, symeherott hecswifaee, HhYdid]lyExdnpdkbagdn,
anti oxi dants include dibutylated hydroxytoluene (BHT), buthylated

hydr ox iyl 5®1 ez dBHAY 1 st 110£ ophaeh Ok v Sl iy pyti Dsih f | ¢85 e 50dédida s uhliele,
and tocopherol acetic acid. [0019] Exanples of pH adjusters include

citric @cidhsphAeddLigfhd, Thasd ahi¢ 81 dompPds phosphat €. riR920t rom
Exanpl es 'of chel ati ng agents include ethylene diamne tetraacetic
acid (EFﬁfoto 30% by weight with respect to all ingredients.
[0017] Examples of the thickeners include carboxyvinyl
polymer, CP jelly, carboxymethyl cellulose, carrageenan,
sodium alginate, bentonite, veegum, and synthetic hecforite.
[(0018] Examples of antioxidants include dibutylated
hydroxytoluene (BHT), buthylated hydroxyanisole (BHA},
tocopherol sodium pyrosulfite, sodium sulfate, and tocopherol
acetic acid.
[0019] Examples of pH adjusters include citric acid,
lactic acid, tartaric acid, and phosphate.
[0020] Examples of chelating agents include ethylene
diamine tetraacetic acid (EDTA}.
[0021] Examples of antiseptics include methyl, ethyl,
propyl, or butyl ester of p-oxybenzoic acid, phenoxyethanol,
o-phenylphenol, dehydroacetic acid, or salts thereof, p-cresol,
m-cresol, and o-chlor-m-xylenol.

[0022] Examples of the ultraviolet protective agents

11



[ 0021] Exanpl es of antiseptics include nmethyl, ethyl, propyl, or
butyl esd ef.p£f; Rs@xybenzoic acid, phenoxyethanol, o-phenyl phenol,
dehydroacetic acid, or salts thereof, p-cresol, mcresol, and
o-chl or-m xyl enol. [0022] Exanples of the ultraviolet protective
agents 11 OP-C6077-PCT include urocanic acid or a derivative
thereof, isoferulic acid or a salt thereof, oxybenzone or a

deri vat..v er - 110D i i i vatiy, of ,_ ..
di benzolchfefLel% ar%grq;ocrarplac er%aﬁ]i‘% (?%]Zl?%o ﬂ%ﬁtﬁ%{énaéfholﬁ%%%%% %%%%
or a derivatiyve thereof. Thgse may be conprised in the range from
0.01 t &BG6HY weitn® "‘tho}f&%%%?r\{? o ald i eht stan 1 P~
Exanpl es of the anti-inflamuatory agents include I ycyrrhetinic acid
or a deMWHIISRE Aferdod Qe ekt e iTe Hrsksat helirpireoylimethane or
glycyrrhizinic acid or a salt thereof, horse chestnut extract, and

al oe e rdsstivathiose esrdet conpt i gaRthoxyhionamige afidrom®. 01 to 5%
by weight with respect to all ingredients. [0024] Exanples of the
wound hiatiivag: jagenttse renef uddhoegalmay éld yoaxtriaeld, iAngdld cangeotfrom
extract, rosemary extract, and rosnarinic acid. Those nmay be

;Iolrrpir 'nSDed)l' d oy af%g&n&fg(ﬁif am £l Sdsp 0% dYa Vel i reiidnt espect to

gredients. [0025] anpl es of the netabolismenhanci ng agents

i ncl udeggiAcenta exlidales YO b1 A% AR A Kot dofidaldye
glycyrrhetinic acid or a derivative thereof such as stearyl
glycyrrhetinate, glycyrrhizinic acid or a salt thereof, horse
chestnut extract, and aloe extract. Those may be comprised in
the range of from 0.0l to 5% by weight with respect to all
ingredients.
[0024] Examples of the wound healing agents include royal
jeily extract, Angelica root extract, rosemary extract, and
rosmarinic acid. Those may be comprised in the range of from
0.01 to 5% by weight with respect to all ingredients.
[0025] Examples of the metabolism enhancing agents include
placenta extract, y-oryzanol, an amino acid or a derivative
thereof, and vitamin E or a derivative thereof. Those may be
comprised in the range of from 0.01 to 5% by weight with
respect to all ingredients.
[0026] Examples of skin-whitening agents include pantetheine-S5-

sulfonic acid, ascorbic acid, or magnesium phosphate thereof,

arbutin, kojic acid, linoleic acid, tranexamic acid, and esculin.
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thereof, and vitamn E or a derivative thereof. Those nay be
conprised in the range of fromO0.01 to 5% by weight with respect to
all ingredients. [0026] Exanples of skin-whitening agents include
pant et hgehes @ 7-spdf oni ¢ aci d, ascorbic acid, or magnesi um phosphate
thereof, arbutin, kojic acid, linoleic acid, tranexam c acid, and
esculin. 12 OP-C6077-PCT [0027] Anong the above-nentioned arbitrary
ingredients, in particular, an active ingredient for
anti-inflammatory is preferably used in a quasi-drug for

anti -i nf0@2Mat ory. AmBngf ehabileo exanpltdenell susht sar@acinyedingrtedi ent
include stearyl glycyrrhetinate and di potassium glycyrrhizinate. The
concent pait dduodr Sueh agm iaet ingréagsedifit ansipiafeaabiyody Ol to 5%
by mass. In addition, an active ingredient for suppression of

nel ani npiaé@éit@cswms@rd fi@ar aski:Bs Wit eni e iastRal hkehabtyry preferably
used in a quasi-drug for suppression of nelanin productlon Exanples

of suchpagraedpve éﬁg{gq@lsee% Epehugle 5 w bhgragidnandn&
t hereof , ascorbic acid phosphate and a salt thereof, ascor |c acid

gl ucosi de, el agﬁ?éé}r gtgg%&ﬁgte 284041 bt AN 3 aﬁykgf:pf@g%at | '%qlac

acid and a salt™th tranexam ¢ aci d and ereo
¢ et okyral v o 361 4,200 R B LA DARL Tpe Songep LAt o
to 5% by mass.

In addition, an active ingredient for suppression of
melanin production or for skin-whitening is particularly
preferably used in a quasi-drug for suppression of melanin
production, Exahples of such an active ingredient include
ascorbic acid and a salt thereof, ascorbic acid phosphate and
a salt thereof, ascorbic acid gluccside and a salt thereof,
arbutin and a salt thereof, ellagic acid and a salt thereof,
tranexamic acid and a salt thereof, and é~methoxysalicylic
acid and a salt thereof. The concentration of such an active
ingredient is preferably 0.0l to 5% by mass.

o028} The preparation for external application fcr skin
of the present invention can be produced by treating the
above-mentioned essential ingredients and arbitrary
ingredients in accordance with a conventional method.

[0029] Hereinafter, the present invention will be

described in more detail by way of exanmples, but the present

invention should not be limited only to such examples.
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[ 0028] The preparation for external application for skin of the
present invention can be produced by treating the above-nentioned
essential ingredients and arbitrary ingredients in accordance with a
conventbgnggoﬂﬁiggp. [0029] Hereinafter, the present invention wll
be described Iin nore detail by way of exanples, but the present
invention should not be limted only to such exanples. 13

OP- C6077- PCT Exanples [0030) <Exanple 1> A m xture of ursolic acid
(48.1 g, 0.105 nol), dinethyl- N, N-di ethyl phosphorani date (34.82 g,
0.211 makymplky tetrahydrofuran (1,250 m) was heated to 35C to
prepare a clear solution, and 1H tetrazole (44.25 g, 0.632 nol) was
added afpa3tp]ne at @xamphernal tenperature of 27C, followed by
stirring at roomtenperature (22C) for one hour. After confirmng

generati on ofa disietiid ehoseBite buid(Gs tihe, veasti oo eol alan mas

cooled with acetone-dry ice, and an aqueous solution of 7

Wy aropehip et ool dlleL) (MRS 2AR0D JHIPHRTT BE L0 2t (200

The ice bat to gra crease |t fenp rature to

(00T PUBBHALAL o, A0 (LGSR PO R LD ssonhEn ol seapeat e of

stopping, Lhe reaction at DG LR 20 fAUELIS: . 0.632 mol) was
added at a time at an internal temperature of 27°C, followed
by stirring at room temperature {22°C) for one hour. After
confirming generation of dimethyl phosphite by TLC, the
reaction solution was cooled with acetone-dry ice, and an
aqueous solution of 70% t-butyl hydroperoxide {84 mi, 0.607
mol) was added dropwise thereto at -20°C. The ice bath was
removed to gradually increase the temperature to room
temperature, and TLC was performed to confirm disappearance of
dimethyl phosphite and generation of dimethyl phosphate,
followed by stopping the reaction at 0°C with an aqueous
solution of 10% sodium hydrogensulfite (300 ml). Ethyl acetate
(1,250 mL) was added to the reaction soclution, and the organic
layer was separated, The organic layer was washed sequentially
with an aqueous soclution ofAlo% sodium hydrogensulfite (100 ml
x 3}, an agueous sclution ¢f 5% sodium hydrogen carbonate (200
ml x 3), and a saturated salt solution, and dried with

anhydrous magnesium sulfate. Subsequently, silica gel {400 mlL)

was added to the organic layer, followed by concentration and

14



sol ution of 10% sodi um hydrogensulfite (300 m) . Ethyl acetate
(1,250 m.) was added to the reaction solution, and the organic |ayer
was separated. The organic | ayer was washed sequentially wth an
aqueouspsat@diorpcaf 10" % sodi um hydrogensul fite (100 M x 3), an
aqueous sol ution of 5% sodi um hydrogen carbonate (200 m x 3), and a
saturated salt solution, and dried wth anhydrous magnesi um sul f ate.
Subsequently, silica gel (400 nL) was added to the organic |ayer,
foll owed by concentration and 14 OP-C6077-PCT drying under reduced
pr essureryingolrgar waslubehl pdewsthe si bi calugel wabstirlligdy wike eigasic

| ayer and then filled with hexane. Then, the colum was further

filled g&l hathaxadiet @hel vkganQo- 1 apsordied chehstances, watk Hdi&ne.
devel opnment with hexane/ethyl acetate (2:1) was performed. Anmong

el uted trae} ions cdinagt baBs cubent Age a1 IdN@lieni NELSAL ent ¥Bi&: non-
concentrated, to thereby yield 35 g of a titled conpound as gel

powder . , T8 Sod Qlifle Wes s, f QHRML RY diSidg, rathllrggtt Q%Qi?sﬂé?aﬁé}”%hﬁcet ate

and di chl oronet hane used i n washi ng. Fu ractions cont-al ning

traces oleddpufy i es,uebe, PRLALAC aadQq! DELELY ¥l ﬁfi & Qf gﬁgggsg

conmpound us-syntnesi ze urso Jacid oépha

c2 o185 £ asghied Lo iyl il povettmne (350 AL o i

aroon. {9l oved, 3 Leacbon gt Loon Lemperatuge [ o one. oy
found by using NMR to absorb ethyl acetate and dichloromethane
used in washing. Further, fractions containing traces of
impurities were obtained, to thereby yield 6 g of the compound.
The thus-synthesized ursclic acid 3-methylphosphate (35 g, 62
mmol) was dissolved in dry dichloromethane (350 ml), and
bromotrimethylsilane (25 mL, 186 mmol) was added in a stream
of argon, followed by a reaction at room temperature for one
hour. After TLC confirmation, the reaction solution was
concentrated under reduced pressure, and the residue was
dissolved in dry toluene and concentrated (200 ml x 2} to
completely remove excessive bromotrimethylsilane. The
concentrate was dissolved in $5% methanol (300 mL}, and the
solution was stirred at room temperature feor one hour, to
thereby precipitate crystals. The solution was concentrated
under reduced pressure and dried with phosphoric acid
anhydride at 50°C overnight under reduced pressure, to thereby

yield 23.5 g of ursolic acid phosphate.
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concentrat ed under reduced pressure, and the residue was dissolved

in dry‘ffpm concentrated (200 M x 2) to conpletely renove
excessi tr thyl silane. The concentrate was dissolved in 95%

met hanol (300 L), and the solution was stirred at roomtenperature
for one hour, to thereby precipitate crystals. The solution was
concentrated under reduced pressure and dried with phosphoric acid

anhydr ide 50C, qv i er ced essyr o thereby. . yi

23.5 g lglf NE‘;%BPF‘& "alli %39(%5 g%g]u é@@ S’l‘l;éb(c%’l-l- (%@5_1 2Sn

5 23(n1 1FD 2. 05 1.25 n1 25 12( s,
125, i (D, I_?s' 131192550 iy, G199 (5.0 Brct,0 5 (0. Hm,

3H) Mass: 535(N%)IR(cn}1) 12948, 1694, 1456, 1378, 1028, 661, 566

[ 0031] &Tektd,Bxdhpl 0 185 (Fhe 3Hus-Mtnsi risth UF'3GRi (emab) tﬂ%dfﬁ)»splﬁﬁ% was

conpared to wursolic acid (control) on their solubilities. 20 ng of

ursol i c4%si d prosalig, osolur ssdéc acid was placed in a 2-nlL gl ass
contai ner, and the solvents shown in Table 1 were added thereto. The

m Xt ur e omssL st rredtfedyt Hxdiguress 1@nd was passed through a 0.45-um
filter. After that, concentration neasurenent was performed by HPLC

The results afif SN JdLa AR GisoHe JOM g dAYAA Gfhd Nnpared to

solubility of ursolic acid phosphate of the present |nvent|on ha

. IqPrQ%%Q:%Qngfff%ontrol) on their solubilities. 20 mg of ursolic
acid phosphate or ursolic acid was placed in a 2-mL glass
container, and the solvents shown in Table 1 were added
thereto. The mixture was stirred for 16 hours and was passed
through a 0.45-um filter. After that, concentration
measerement was performed by HPLC. The results are shown in
Table 1. The results revealed that solubility of ursolic acid
phosphate of the present invention has been improved compared
to that of ursolic acid.

[0032] [Table 1]

Table 1: Comparison of solubilities

Saturated concentration (ug/mL)
Solvent pUA UAa
EtOH >100000 <1l
8% EtOH/DW 134.9 <1
DW 20.1 <1
% EtOH/0.1 M phosphate Buffer (pH9) 7.5 <1
0.1 M phosphate Buffer {(pHY) 119.7 <1l
% EtOH/0.1 M phosphate Buffer 311 <1
(pH7.0)

pUA (ursolic acid phosphate)
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to'that of ursolic acid. [0032] [Table 1] Table 1: Conparison of

sol ubi | ated concentration (pg/nL) Solvent pUA UA EtCOH
>1oooooé‘-g gé%%fg%ﬁ—VD\N134. 9 <1 DW20.1 <1 8%EtOH 0.1 M phosphat e
Buffer (pH9) 7.5 <1 0.1 M phosphate Buffer (pH9) 119.7 <1 8%

EtOH/ 0.1 M phosphate Buffer 31.1 <1 (pH7.0) pUA (ursolic acid
phosphate) 16 OP-C6077-PCT UA (ursolic acid) [0033] <Test Exanple 2>

A QUIHQﬁApL9¥ 1n1zaté n test was perfornmed using ten Hartley white
e

gui nea pig xam ne the presence or absence of the skin
sensitiyj of ursolic aC|d hosphate to the guinea pigs. An
enul si f { & Pt oduct Tefiitiai st111ed water and Freund's conplete

adj uvant (FCA) in equal volunes a test substance (dissolved in
olive oil, 5% J&HER A S toaeimi zrt Lol ngest test RebkeEmed asdngFaren n
equal volunes were separately injected intracutaneously to five

gui nea paxyslen white guinea pigs to examine the presence or absence

of the skin sensitivity of ursolic acid phosphate to the
guinea pigs. An emulsified product containing distilled water
and Freund's complete adjuvant (FCA) in equal volumes, a test
substance (dissclved in olive o0il, 5%), and a mixture
including a test substance and FCA in equal volumes were
separately injected intracutaneously to five guinea pigs in
two sites with 0.1 mL, respectively. The next day, the hair of
the intracutaneous injection sites was shaved, and a mixture
of 10% sodium lauryl sulfate/petrolatum was applied thereto.
The day after that, 0.1 ml of 5% ursolic acid phosphate
(dissolved in olive oil) was applied with a patch for 48 hours
to the shaved sites to complete induction of sensitization.
After completion of induction of sensitization, a 10-day rest
period was provided. After completion of the period, the hair
in back untreated sites was shaved. Then, each of 0.1 ml of 5%,
0.5%, and 0% ursolic acid phosphate (dissolved in olive oil)
was applied with a patch for 24 hours to respective three
sites to induce sensitization. Thirty minutes and 24 hours
after patch removal, skin reactions were observed. Observation

of skin reactions was performed according to Draize criteria
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two sites with 0.1 nL, respectively. The next day, the hair of the

intrac _r&thﬁ_i j.ection sites was shaved, and a m xture of 10%
sodi umﬁEgury suEIQ%rlgt e/ petrolatumwas applied thereto. The day after

that, 0.1 m of 5% ursolic acid phosphate (dissolved in olive oil)
was applied with a patch for 48 hours to the shaved sites to
conpl ete induction of sensitization. After conpletion of induction

of sensjt.zati . 10- day. : j vi de ro, .

conpl et4 o'nzr% ]fer:é’[ec%lecgrll’odl,a E%agé%%?rg%il%gb%@%eg#ﬁoﬁ?&ea?géﬂgr{‘a:'s Was
shaved. Then, each.of 0.1 m of 5% 0.5% and 0% ursoli¢ acid
phosphdt%€ (di¥s S Ve FrEdT | V&Y dhee vk a‘b?ﬁ?‘é‘no%‘fhéh R0 (AP
hours to respective three sites to_induce sensitization. Thirty

M nut eLTakte FHARFION )af t &6 Fatf@F Urldno\Faieres ke o &sc didifs npaces
observed. Observation of skin reactions was performed according to
Dr ai ze kertivtemn & ahip 10P-0B0IAT:E PCred -growp raattden; rot egct W rwidi h
suspected erythema, +: reaction wth clear erythema, ++: reaction
W th edessmrdaulthe skinlesspetbdion)and\sim el éxpdhtienterehao

di fferences between sanple-adm nistered group and control group with

regard do 48 A b @RELLR8S1 1 @M1 i) Sk SpIexRerd deditin thes not
sensitization of ursolic acid phosphate to skin was not observed.
[0034] sExanple 2> An anti-inflammatory lotion, which is a
preparation for

[0034] <Example 2>

An anti-inflammatory lotion, which is a preparation for
external application for skin of the present invention, was
prepared according to the following formulation. That is, the
formulation ingredients were heated to 86°C and mixed well,
followed by cooling with stirring, to thereby yield Lotion 1.
In Comparative Example 1, where ursolic acid phosphate was
replaced by ursolic acid, the same procedures as above were
performed to thereby prepare a lotion of Comparative Example 1.
Lotion 1 was clear even after three-month preservation at 5°C, 20°C,
and 40°C, and was found to be stable, while the lotion of

Comparative Example 1 became turbid immediately after production.

[0035] 1,3-butanediol 8% by mass
1,2-pentanediocl 2% by mass
Phenoxyethanol 0.5% by mass
1% Dipotassium glycyrrhizinate solution 5% by mass
Glycerin 3% by mass
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external application for skin of the present invention, was prepared
according to the followng formulation. That is, the fornulation
ingredients were heated to 80C and m xed well, followed by cooling
Wi th stiopeicpgy7iect hereby yield Lotion 1. In Conparative Exanple 1,
where ursolic acid phosphate was replaced by ursolic acid, the sane
procedures as above-were perforned to thereby prepare a | otion of
Conparative Exanple 1. Lotion 1 was clear even after three-nonth
preservation at 5C, 20C, and 40C, and was found to be stable, while
t he | ot ilénUofo LConpariat inke sphatpl eclubkoane turbid bymmedisat el y after
production. [0035] 1, 3-butanediol 8% by mass 1, 2-pentanedi ol 2% by
mass PlreRgKY et Ipdiod gdhd%tad rassot Y% Di pot assi um p# oy miawiszi nat e
solution 5% by mass dycerin 3% by nass 18 OP-C6077-PCT 1% Ursolic
acid phaspbate solution 1% by mass POE(60) hysly ogensr afae¢ castor

oil 0.1%by nmass Water 80.4% by nmass (0036] <Test Exanple 3> Twenty

paneI|SQ@095:h ski nerdis¥oEgdaks1¥ese divided into two groups
consisting of 10 panelists each. The panelists of one group used

Lotion 1 contrwg%mﬁ e;yﬁa‘eqr 10y ﬁ@n%i&of&&s Rane! hshsadd 108

ot her group us otion of npar ative

two groups consisting of 10 panelists each. The panelists of
ona group used Lotion 1 continuously for two weeks, while the
panelists of the other group used the lotion of Comparative
Example 1 continuously for twc weeks, followed by observation
of variations in conditions of skin disorders.

Three specialists judged the conditions of skin disorders
from images of cheeks enlarged by a video microscope based on
scores according to the following criteria. During this test,
a panelist who felt uncomfortable in the skin stopped the test
at the time, and was judged as a dropout case. The results are
shown in Table 2. The results revealed that a quasi-drug of
the present invention has an anti-inflammatory effect equal to
or more than that of one containing ursolic acid. In the case
of Lotion 1, there was not dropout case, while in the case of
Comparative Example 1, there was one dropout case.

[0037] (Criteria)
Score 1l: Significant skin disorder
Score 2: Obvious skin disorder

Score 3: Minor skin disorder
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Exanmpl e 1 continuously for two weeks, followed by observation of

vari ati §% itions of skin disorders. Three specialists judged
the con ons of “skin disorders frominmages of cheeks enlarged by a
vi deo m croscope based on scores according to the foll ow ng
criteria. During this test, a panelist who felt unconfortable in the
skin stopped the test at the tinme, and was judged as a dropout case.
The re Its >, af e JE%%] Table 2. The results revealed that a _
guasi - ug “of ghe pt ent*f nvention has an anti-inflammtory effect
equal to _or nore than that of one containing ursolic acid. In the
case 0f°9%i on 1, Wﬁ%ﬂéaaﬂs not dropout case, while in the case of
Conpar ati ve Exanpl e 1 t here was one dropout case. [0037] (Criteria)
Score Fabiﬁyﬁfl 4Qﬂ(ﬂ%ﬁﬁ¥%§ Score 2: Cbvi ous skin disorde

£0038] £ e 2t ThBhe 2 Eval ud SR & e PECB e i oy oo |5
Score |[#°%6 dn 1 3§?§P5et5§ﬁt2 After teSt 6 2 2 | Conparatilve
Bef ora_test 2 8 After test 6 2 2
Comparative | Before test |2 8
example 1 After test 7 1 1
[0039] <Example 3>

An anti-inflammatory lotion, which is a preparation for
external application for skin of the present invention, was
prepared according to the following formulation. That is,
formulation ingredients were heated to 80°C and mixed well,
and the components (ii) were added to the components (i),
followed by neutralization. Then, the components (iii) were
added thereto with vigorous stirring to emulsify the mixture,
and the mixture was cooled with stirring, to thereby yield
Emulsion 1. In Comparative Example 2, where ursolic acid
phosphate was replaced by ursolic acid, the same procedures as
above were performed to thereby prepare an emulsion of
Comparative Example 2. The emulsions were stored at 5°c, 20°c,
and 40°C for one month. As a result, there was no change in
Emulsion 1, while insoluble “grains” were precipitated in the

emulsion of Comparative Example 2 under all the temperature
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exanple 1 After test 7 1 1 [0039] <Exanple 3> An anti-inflanmmtory
Iotion,oym&§@7g§P?Tpreparation for external application for skin of
the present 1nvention, was prepared according to the follow ng
formulation. That is, fornulation ingredients were heated to 80C and
m xed well, and the conponents (ii) were added to the conponents
(i), followed by neutralization. Then, the conponents (iii) were
added t . \Wth vigorous stirring to emulsify the mxture, and

t he nix?ﬁé%igéﬁﬁéboled with stirring, to thereby yield Emulsion 1.
In Conpféﬁﬁgﬁe Exa JF 2, where ursolic acid phosphate was repl aced
by urso id, the‘same procedures as above were perforned to
therebx%frgfare an emul sion of Conparative Exanple_ 2. The emnul sions
vere sttedl atcBEabpci10ahe A0CCrBPORNRtPRL h. 2PV hiFedal e, Cobyrer
was no change in Enulsion 1, while insoluble "grains" were

preci pi { BEMEEN nTRhe nepmufacbnred Gonpardricke Exuppratlomhder all the
tenperature 20 OP-C6077-PCT conditions. [0040] (i) Al kyl acrylate
(10 to 30 carbote adtpmelssacrylic acid coplynmer (PEMLEN TR-2
manuf act ured by Goodrich Corporation) 0.4% by nass Pol yet hyl ene

gl ycol d500OhpPlehy §B$Sol 1500 0.5% by mass
1, 3-butanediol 5% by mass
Glycerine 8% by mass
Maltitol 0.4% by mass
1% Hydroxyproline solution 0.2% by mass
1% Serine solution 0.2% by mass
1% Glycine solution 0.2% by mass

Saccharide isomerate (PENTAVITIN manufactured by Pentapharm

Corporation) 0.1l%by mass

Polyoxyethylene (60} hydrogenerated castor oil 0.3% by
mass

Methyl gluceth-20 0.5% by mass

POP(23)POE (34)stearyl 0.2% by mass

Ursolic acid phosphate 0.3% by mass

Water 77.1% by mass

(1i)

10% Potassium hydroxide solution 3% by mass
Water 7% by mass

(iid)
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1, 3- but anedi ol 5% by mass G ycerine 8% by nass Maltitol 0.4% by nass

1% Hy dr-QxyrplH olution 0.2% by mass 1% Serine sol ution 0.2% by

mass 1‘% ycoloﬂnwfertgcglsut i on 0.2% by nass Saccharide isonerate

(PENTAVI TI N manuf act ured by Pentapharm Corporation) 0.1%y nmass

Pol yoxyet hyl ene(60) hydrogenerated castor oil 0.3% by nass Methyl

gl ucet h-20 0.5% by mass POP(23) POE(34)stearyl 0.2% by mass Ursolic

acid p QRH %;.gy mass Water, 77. 1% by mass (ii) 10% Pot assi um

hydroxitl'g'e s%\t Ejta%(?ﬁf o by mass tgg t?%%{%y mass (iii) 21 OP-C6077-PCT

Li quid raffin 5% by mass Behenyl al cohol 1% by mass Sel achyl
B oy hrandL By

al cohol Stearyl gPy&YrPRESi nate 0.1% by mass [ 0041]
<Exanpl e 4> '

Selachyl alcohol 0.5% by mass

Stearyl glycyrrhetinate 0.1% by mass

(004117 <Example 4>

A lotion for suppression of melanin production, which is a
preparation for external application for skin of the present
invention, was prepared according to the following formulation. That
is, the formulation ingredients were heated to 80°C and mixed well,
followed by cooling with stirring, to thereby yield Lotion 2. 1In
Comparative Example 3, where ursolic acid phosphate was replaced by
ursolic acid, the same procedures as above were performed to thereby
prepare a iotion of Comparative Example 3. Lotion 2 was clear even
after three-month preservation at 5°C, 20°C, and 40°C, and was found
to be stable, while the lotion of Comparative Example 3 became

turbid immediately after production.

[0042] 1,3-butanediol 8% by mass
1,2-pentanedicl 2% by mass
Phenoxyethanol 0.5%.by mass
Ascorbic acld glucoside 5% by mass
Glycerine 3% by mass

1% Ursolic acid phosphate solution 1% by mass
POE (60) hydrogenerated castor oil 0.1% by mass
Water . 80.4% by mass
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A lotion for suppression of nelanin production, which is a
preparation for external application for skin of the present

i nvention, was prepared according to the follow ng formul ation. That
is, thegborputatpen i ngredients were heated to 80C and m xed wel |,
foll owed by cooling with stirring, to thereby yield Lotion 2. In
Conpar ative Exanple 3, where ursolic acid phosphate was repl aced by
ursolic acid, the sanme procedures as above were perfornmed to thereby
prepare a lotion of Conparative Exanple 3." Lotion 2 was clear even
after thpeéshont h pExsepvat bon at 5C, 20C, and 40C, and was found to
be stable, while the |lotion of Conparative Exanple 3 becane turbid
i mredi at el y of tiest jproditat isapprp4ah df Indddindne@obu8Ys by, malssSch is
1, 2- pent anedi ol 2% by nass Phenoxyet hanol 0.5% by mass Ascorbic

acid gl Hcg gégﬁa‘ie/@dw S extE@rneer bpel Blab BT sk¥nUpgothe gfddbnt
phosphat e sol ution 1% by mass POE(60) hydrogenerated castor oil 0.1%

by WﬁssmV‘é{a@{orﬁO ﬂa@%&é@éﬁe@%c@%x@@%ﬁt@che(@%ﬁb TR AFDL A Pt fon

| otion for suppression of nelanin proddction, a preparation

for ext 888! s8PALLS Ao 0 B Rg0Lat e TRRRN L BKCRLT B8 c ey

prepared according to ormu
mixed well, followed by cooling with stirring, to thereby

yield Lotion 3. In Comparative Example 4, where ursolic acid
phosphate was replaced by ursolic acid, the same procedures as
above were performed to thereby prepare a lotion of
Comparative Example 4. Lotion 3 was clear even after three-
month preservation at 5°C, 20°C, and 40°C, and was found to be
stable, while the lotion of Comparative Example 4 became

turbid immediately after production,

[0044] ‘ 1, 3-butanediol 8% by mass
1,2-pentanediol 2% by mass

Phenoxyethanol 0.5% by mass

Ascorbic acid-2-Phosphate magnesium potassium 5% by
nass

Glycerine 3% by mass

1% Ursolic acid phosphate solution 1% by mass
POE(60) hydrogenerated castor oil 0.1% by mass
Water B0.4% by mass

[0045] <Example 6>

A lotion for suppression of melanin production, which is
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That is, the formulation ingredients were heated to 80C and m xed
well, followed by cooling with stirring, to thereby yield Lotion 3.

I n Conparative Exanple 4, where ursolic acid phosphate was repl aced
by ursobipCcaghe.pdhe sanme procedures as above were perfornmed to

t hereby prepare a lotion of Conparative Exanple 4. Lotion 3 was

cl ear even after three- nonth preservation at SC, 20C, and 40C, and
was found to be stable, while the Iotion of Conparative Exanple 4
became turbid inmediately after production. (0044] 1, 3-butanediol 8%
by massa preppeatsredicd 2%ehyanasspl Phetioxy etdiran@lin0c3%hy §PSSent
Ascor bi ¢ aci d- 2- Phosphat e magnesi um pot assi um 5% by mass d ycerine

3% by mMasgeAtodhsolis geish ROSPNARISQ U @Re1%RY oBES rERIBMDion.
hydr ogenerated castor oil 0.1% by mass ™~ Water 80.4% by nmass (0045]

<Exanpl | ofy ess| (WE=Tp) g Ct L, ORp e VU is
23 Om R B B e P s Pt roror o SR of

o oy SRSk WO B SO PR LB L0 S IS,
and yield Lotion 4. In Comparative Example 5, where ursolic acid
phosphate was replaced by ursolic acid, the same procedures as
above were performed to thereby prepare a lotion of
Comparative Example S. Lotion 4 was clear even after three-
month preservation at 5°C, 20°C, and 40°C, and was found to be

stable, while the lotion of Comparative Example 5 became

turbid immediately after production.

[0045] 1,3~-butanediol 8% by mass

1, Z-pentanediol 2% by mass

Phenoxyethanol 0.5% by mass

Arbutin 2% by mass

Glycerine 3% by mass

1% Ursolic acid phosphate solution 1% by mass
POE (60) hydrogenerated castor oil 0.1% by mass

Water 83.4% by mass

Industrial Applicability
{0047] The present invention can provide a technology to
improve solubility of a triterpenic acid having hydroxyl

groups such as urscolic acid that is known to have various
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m xed well, followed by cooling with stirring, to thereby yield
Lotion 4. In Conparative Exanple 5, where ursolic acid phosphate was
replaced by ursolic acid, the sane procedures as above were

perf or me@-teothepeby prepare a lotion of Conparative Exanple 5.
Lotion 4 was clear even after three- nonth preservation at 5C,  20C,
and 40C, and was found to be stable, while the |lotion of Conparative
Exanple 5 becane turbid imedi ately after production. [00461

1, 3- but anedi ol 8% by mass 1, 2-pentanedi ol 2% by mass Phenoxyet hanol
0. 5% by pimssoPobitah Ry tnmss wiGhyaer impa 3%y thes phi%aibilegliégl aci d
phosphat e sol ution 1% by mass POE(60) hydr ogenerated castor oil 0.1%
by massacWaveridS. 4% lpyrepasstionussr iattApRll appillithyid®0AS] siHie of
present invention can provide a technology to inprove solubility of
a triterpenpeesshtl Navdrmtgldty daoxyk sOLOAPSy Sl ia% WoSebkredttd that
is known to have various 24 OP-C6077-PCT physiological activities

Wi t hout (gR8k LdPggd NerdhYesital-Q8irtahmaBEbh Vot | &% Ap ?&%E%E@E' gp for
external application for skin of the present invention can

sui tabl y-apRk hed-4 @, COSIRL i S
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(quasi-drugs) for anti-inflammuation or for suppression of nelanin
production. 25 CLAIMS 1. A conposition for external application for
skin, conprising ursolic acid phosphate and/or a salt thereof; OH H
OO0 Il H OHSI1SO OH Usolic acid phosphate and a suitable
carrier. 2. The conposition for external application for skin
according to claim1, which is a cosnmetic. 3. The conposition for
external application for skin accorgtw claim1 or 2, which is
for anti-inflammtion. 4. The conpo i for external application
for skin according to claiml or 2, which is for suppression of

mel ani n production. 5. A cqnposition conprjsing ursaolic acid |
phosphat e aﬁd/qrAéoggwwﬂ%g?réémaé@%@wm rﬁlwg cOPRHEIRENEsols add ski n
di sorder in an i pgRlisphslsaha/bme HRSEeEdrereof, 26 AL o

Ursolic acid phosphate

and a suitable carrier.

2. The composition for external application for skin according to claim 1, which

is a cosmetic.

3. The composition for external application for skin according to claim 1 or 2,

which is for anti-inflammation.

4. The composition for external application for skin according to claim 1 or 2,

which is for suppression of melanin production.

5. A composition comprising ursolic acid phosphate and/or a salt thereof for use

in the treatment of a skin disorder in an individual in need thereof;
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p OHS OOHH Usolic acid phosphate 6. The conposition of claimb5,
wherein the skin disorder is selected from inflammuation and nel anin
production. 27

Ursolic acid phosphate

6. The composition of claim 5, wherein the skin disorder is selected from

inflammation and melanin production.
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