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 Technical Field

[ 0001] The present invention relates to a novel triterpenic acid derivative
and aopreparatPon for external application for skin containing the sane.
Background Art [0002] A triterpenic acid such as ursolic acid has been
known to have various physiological effects such as antioxidative effect,
anti-inflammatory effect, and nelanin production suppression effect, and
technologies to blend the triterpenic acid into a preparation for external
application for skin such as cossetiesrdiave been known (see Patent
Docunents 1, 2, 3, 4, and 5, for exanple). However, the conpounds have
insufficient solubility in both an oily ingredient and an aqueous

i ngredi ent, and have a problen1of precipitation of a triterpenic acid
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i nsufficient physiological effects. Under such circunstances, the
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Technical Field

[0001] The present invention relates to & 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
known to have various physiological effects such as
antioxidative effect, anti-inflammatory effect, and melanin
production suppressicn effect, and technologies to blend the
triterpenic acid into a preparation for external application
for skin such as cosmetics have been known (see Patent
Deocuments 1, 2, 3, 4, and 5, for example). However, the
cempounds have insufficient solubility in both an oily
ingredient and an aquecous ingredient, and have a problem of
precipitation of a triterpenic acid during long-term
preservation. Physiological activities of a triterpenic acid
may be reduced due te insufficient solubility, resulting in
the insufficient physiclogical effects. Under such

circumstances, the solubility of a triterpenic acid in an oily



i ngredi ent was i nproved by, for exanple, esterifying a triterpenic acid to
yield a derivative of the triterpenic acid. However, this nethod is not
considered to be satisfactory for preventing precipitation of a triterpenic
aci d PgegcPdaf’eRET Docunent 6, for exanple) That is, there has been required
means for inproving solubility in a preparation w thout inpairing
physi ol ogi cal activities of a triterpenic acid such as ursolic acid that is
known to have various physiol ogical activities. [0003] On the other hand,
technol ogi es to phosphorylate a conpound havi ng hydroxyl groups to obtain a
phosphatechacet Beenikpownedabhd,i fiotrhexeasieti esteelidyingham cal

nodi fications into phosphate derivatives are perfornmed to stabilize sugars

or sug@&t@@ésggeeacwcf&oagzi@%oraoi@e@m&;(\s@eoPaﬁﬁ@ttPQ%Hseﬁ%c hcand 8, for
exanpl e) . wever, there are no exanples of phosphorylation for inproving

sol ubi,lj an p ryl.a of a,.triter i id_ is a novel
comon Rl Rsr rad s R Lt R brakbs S oBe S BaT e Documant
1. JP 08-165231 A Patent Docun%nt 2: JP 08-208424 A Patent Document 3: JP
01/ 07P268CRF1PBaPEREPOCAMERE 2T FPTT1L6TPEB2CACPEt dRFEDOEGRBAt 5: JP

2000- 302659 A Patent Docunent 6: JP 2004-331593 A 2
Document 6, for example). That is, there has been required

means for improving solubility in a preparation without
impairing physiological activities of a triterpenic acid such
as ursolic acid that 1s 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 medifications
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 imprcocving solubility, and a phosphorylated
compcound of a triterpenic acid is a novel compound that has
not been described 1n documents,
[0004) Patent Document 1: JP 08B-165231 A

Patent Document 2: JP (08-208424 A

Patent Document 3: JP 01/072265 Al

Patent Document 4: JP 1i-012122 A

Patent Document 5: JP 2000-302659 A

Patent Document &: JP 2004-331593 A



OP- C6077- PCT Patent Docunent 7: JP 11-158197 A Patent Docunent 8: JP
2001- 354513 A Di scl osure of the Invention (0005] The present invention has
been nade under the circunstances descri bed above, and an object of the
presenP-CkAVERPLCON is to provide a technology of inproving solubility of a
triterpenic acid such as ursolic acid that is knowm to have various
physi ol ogi cal activities without inpairing the physiological activities.

[ 0006] In view of such circunstances, the inventors of the present

i nventi on have nmade extensive studies in order to find out a technology to
i nprove sol ghtkhtypetuachti terpenic-asgdo7havi ng hydroxyl groups such as
ursolic acid that is knowmn to have various physiological activities wthout

i mpai ring t@gteggygbghgghgag agbi ¥hhhesg and as a result, the inventors
found that a phosphorylated triterpenic acid obtained by phosphoryl ati ng

at | east one of hydroxyl groups in a triterpenic acid has such properties,
t her eby conpleting the present invention. That is, the present invention is
as follows. hosghorylated triterpenic acid, which is derived froma
trltepﬁéﬁﬂéséé?doﬁa§ﬁﬁg RyaR6%§R groups and obtained by phosphoryl ation at
| east one of the hydroxyl groups, and/or a 3

(0005] The present inventicon has been made under the

clircumstances described above, and an object of the present
invention is to provide a technology of impreoving solubility
of a triterpenic acid such as urscolic acid that is known to
have various physiological activities without impairing the
physiological activities,

[000e] In view of such circumstances, the inventors of the
present invention have made axtensive studies in order to find
out a technology to improve sclubility of a triterpenic acid
having hydroxyl groups such as ursolic acid that 1is known to
have varicus physiological activities without impairing the
physiological activities, and as a result, the inventors found
that a phosphorylated triterpenic acid obtained by
phosphorylating at least one ¢f 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 hydroxyl groups and obtained by

phosphorylation 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 ltem (1), which is ursolic acid phosphate and/or
a salt thereof. [0007] [Chenmical formula 1] HOH OIl) 0 PH OHS\0O _ H
=H HOPUCSAITi7c-r4di d phosphate [0008] (3) A preparation for external
application for skin conprising the phosphorylated triterpenic acid and/or
a salt thereof according to Item (1) or (2). (4) The preparation for
external application for skin according to Item (3), which is a cosnetic.
(5) The preparation for external application for skin according to Item
(4), whéreitmetrefcosnetic is a quasi-drug. (6) The preparation for external
application for skin according to Item(5), which is for anti-inflanmation.

(7) Theprepanaidspndfron sexternnal: aprh:cati-on Lok /ski i salt thereof
according to Item (1), which is urseolic acid phosphate and/or

a salt thereof.

100077 [Chemical formula 11}

Ursolic acid phosphate

[6ces] (3) A preparation for external application for skin
comprising the phosphorylated triterpenic acid and/cr a salt
thereof according to Item (1) or (2).

{4) The preparation for external application for skin
according to Item (3), which 1s a cosmetic.

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

{7} The preparation for external application for skin

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



according to Item (5), which is for suppression of nelanin 4 OP-C6077-PCT
production. Best Mdde for carrying out the Invention [0009] (1) Conpound of
the present invention A conpound of the present invention is a
phosphorylétedPAT i t erpeni ¢ aci d obtai ned by phosphorylating, in a
triterpenic 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 particularly limted as |ong
as it is used in the field of preparations for external application for
skin sucihdascicgosneti cs, and preferable exanples thereof include ursolic
acid, oleanolic acid, betulinic acid, and asiatic acid

((2a,3Q 4a)-2,3,23-tri hydroxy-12-en-ursolic acid ((2a, 3p, 4a)-
2,3,23-trihydroxyurs-12-en-28-o0ic acid)). O those, ursolic acid is

parti ;Et%%r I%Dr?%r ef er @%@acqgﬁ%)% it d slr}gpéndcjtao% a reagent and readily

avai | has par significant physiological activities as a
preparation for external application for skin. Derivation of a triterpenic
aci d dﬁ) ate from’a“FEEhER & aciPd 78y the W& dPRed i n accordance with
a generally known phosphorylation nmethod. For exanple, a triterpenic acid
is treated Wi tIpmpayiel tof thireefesisgit invention 1s a phosphorylated

triterpenic acid obtalned by phosphorylating, in a triterpenic
aclid 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 1t 1s used in the field of
preparations for external application for skin such as
cosmetics, and preferable examples thereof include ursclic
acid, oleanolic acid, betulinic acid, and asiatic acid

({20, 303,40)-2,3,23-trihydroxy-12-en-ursclic acid ((2c,3B,4a) -
2,3,23-trihydroxyurs-12-en-28-oic acid)). ©f thcse, 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.

Cerivation 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

equivalent cf diethyl-N,N-diethylphosphoramidate in the



equi val ent of diethyl-N, N-di et hyl phosphoram date in the 5 OP-C6077-PCT
presence of tetrazole, and allowed to react with t- butyl hydroperoxide to

yi el d net hyl phosphate of a triterpenic acid, and then bronotrinmethyl sil ane
was aPPoméd /tePC&act therewith, to thereby yield a triterpenic acid
phosphate. Ursolic acid phosphate obtained by treating ursolic acid in this
way has the structure shown above. The thus-obtained phosphoryl ated
triterpenic acid nmay be converted into a salt by allowing the acid to react
with an alkaline that is generally used in drugs or cosnetics. Preferable
exanpbessehcesuchtatsakblenchudezlabkaki ne metak sakhstsuch as sodiumsalts
and potassiumsalts; alkali earth metal salts such as cal cium and

migne%b‘d@ﬂlh?@@@@b%o%ﬂh@et%allytlél&u%l%tﬁﬁ?wlaﬁﬁ@@bblﬁ‘téabtfsa tthicet-bangl-an ne
salts, and triethylam ne sa and basic amno acid salts such as |ysine

Sa'tsaé Q arﬁb”kﬂg %EBEDtEhﬁe gﬁélﬁgké'Qgg Bl?%&@8r¥'a&%gc%r'terpe”'C aci d

a Sal er eotf has S|gn| ubi I'rty 1 n an aqueous carrier and has
S|gn|f cantl roy g ac IVIt conpared to a iterpenic acid. In a
case GF€3° ﬁéﬁa?g ﬁeFS ye%ﬂ@ﬁﬁa@ AppEFEEREGn 2FaH ?&Pﬁp 8htai ni ng t he
phosphorylated triterpenic acid of the present invention, the
phosphoryl ab&dot it eEpenpEosabpdecohtennefdsbpr 6Ferabhny HE6ML0C08Eito 0. 1% by

mass with respect to the total anount of the preparation for external
in this way has the structure shown above. The thus-obtained

phesphorylated triterpenic acid may be converted into a salt
by allowing the acid to react with an alkaline that 1is
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
and magnesium; 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 solubility 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 1s preferably from 0.001 to 0.1% by mass with
respect to the total amount of the preparaticn for external
application for skin. This is because 1f the content is too

small, the drug activity may be not expressed, whereas 1if the



application for skin. This is because if the content is too small, the drug
activity may be not expressed, whereas if the 6 OP-C6077-PCT content is too
| arge, the drug activity may reach a plateau. [0010] (2) Preparation for
externdt-Ggpli<ctTon for skin of the present invention The preparation for
external application for skin of the present invention is characterized by
contai ning the above- nentioned phosphorylated triterpenic acid of the
present invention and/or a salt thereof. Exanples of the preparation for
external application for skin of the present invention include cosnetics
and exterinalt neditwigndsa oy, skien,dand aftitihosejacasieth s @recgref er abl e.
Anmong the cosnetics, quasi- drugs are preferable. The quasi-drugs are

productss xonsi der ed) tra pave tspecifdrc @th&qﬁlaméﬁfifdm% anpr aved, by the
Japanese Pharmaceutical Affairs Law and have noderate effects conpared to

drugs. &sant, i tion, the quasi-drugs nean cosnetics to be used
é%%%%ﬁg lﬁ%lsgfor

not on eauty but a prevention or inprovenent of specific
synptonms. T ext.erna

preparat.i.on for applijcation for ski.n of_the present

i nvention al eiﬂﬁ:Rﬁﬁﬁ§¥?Qxé§ﬁﬂq§F%ﬁﬁﬁli%ﬁﬁﬁ%ﬁQEﬂoq %fcﬁkﬁﬂ-o%r of Japan
and is used for the same purposes. Exanples of such a cosnetic include
medi c dtERF s et YOS 617 Kot e i it Uig- S € diit & 4t iy TEoshett i e ATV Chii na.

mentioned phosphorylated triterpenic acid c¢f the present

inventicn and/or a salt thereof. Examples of the preparation

for external application for skin of the present inventiocn

include cosmetics and external medicines for skin, and of

those, cosmetics are preferable. Among the cosmetics, quasi-

drugs are preferable. The guasi-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 also for

prevention or improvement of specific symptoms. The

preparation for external application for skin of the present

inventicon alsc includes a cosmetic that 1s similar to a quasi-

drug of Japan and is used for the same purpocses. Examples of

such a cosmetic include medicated cosmetics of Korea and drug-

containing cosmetics of China.

In the preparation for external applicaticn for skin of

the present invention, a phosphorylated triterpenic acid

and/or a salt thereof, serving as an essential ingredient, has



In the preparation for external application for skin of the present

i nvention, a phosphorylated triterpenic acid and/or a salt thereof, serving
as an essential ingredient, has 7 OP-C6077-PCT anti-inflanmatory effect and
mel aniOf predductiicdn suppression effect, and therefore the preparation is
preferably used as a preparation for external application for skin for

anti- inflammtion or a preparation for external application for skin for
suppressi on of nelanin production or for skin- whitening. O those,
preferable are a quasi-drug for anti- inflammtion and a quasi-drug for

suppr essiion ndfl amgladaminy  efrfeduc tingn medrd inhe ratuictini smpgtmess ieff ect or
mel anin  production suppression effect is preferably indicated in the

packages it atd-ached dacume s ofrcPueh tquasii=diieSe ADH 18 UesUlds aode in
use of the preparation for external application for skin can be clearly

| ndi cafed,, and 3 YSE! « gzl%%rn%‘i b %I Octa‘h%%e flofr % O Ately._ [00111 The

prepa |on for extern appl |c n for skln t he present i nvention may
i nclude not o ove- nent.ion ur sQ Cld hosphat e but al so
vart o SRR SF fo RSERGRRG AT Ao 60 T A PEIOS S ot i o5, t hat
is, one or_nore of the follow ng: aqueous |ngred|ents 0|Iy |ngred|ents
powders §ifgried EMRP T eSFoae Con 'S - e OERRUS £ 1rhicdk difer $X1d61 or i ng

materials, flavors, antioxidants, pH
whitening. Of those, preferable are a guasi-drug for anti-

inflammation and a guasi-drug for suppression of melanin
production, and the anti-inflammatory effect or melanin
preoduction suppression effect is preferably indicated in the
packages or attached documents c¢f such gquasi-drugs. As a
result, mode in use of the preparation for external
application for skin can be clearly indicated, and & user can
be urged tc use 1t appropriately.

[0011] The preparation for external application for skin
of the present invention may include not only the above-
mentioned ursclic acid phosphate but also various ingredients
to be generally used in medicines or cosmetics, that 1is, one
or more of the following: agqueous ingredients, oily
ingredients, powder ingredients, surfactants, humectants,
thickeners, coleoring materials, flavors, antioxidants, pH
adjusters, chelating agents, antiseptics, and drugs such as
ultraviolet protective agents, anti-inflammatcry agents, wound
healing agents, metabolism enhancing agents, and skin-

whitening agents.



adj usters, chelating agents, antiseptics, and drugs such as ultraviolet
protective agents, anti-inflammtory agents, wound healing agents,

met abol i sm enhanci ng agents, and skin- whitening agents. 8 0P-C6077-PCT

[ 001210 EXdipl @@ t he aqueous ingredients include water and | ower al cohols
(et hanol, propanol, and isopropanol). [0013] Exanples of the oily

i ngredients include higher fatty acids (such as stearic acid, palmtic
acid, nyristic acid, lauric acid, and esters thereof), higher alcohols

(such as cetanol, lanolin alcohol, stearyl alcohol, and cetostearyl

al cohdl90lajaxes (swelmpds sharfd tpar aflepusmicooedyshalsl iime lwabe, wademresi n wax,
pol yet hyl ene wax, bees wax, vegetable wax, carnauba wax, and candelilla
wax), amat Wcdle rora IHAet | G oidisl,syhstaneas Esuch saphsgealane, |iquid
paraffin, lanolin or a derivative thereof, olive oil, canellia oil,

cottonseqdoil, eleyljalcoholpcastor ;ail«qpetial gtum, 4 el thyl
adipage, gilicon gil% aﬁd ??uo?ohyd?oéa?ggn?. [%O?&F EXanpﬁ s of powder
i ngredi ents include alumnu oxi de, .tjtani.umdi oxi de, zinc oxide,
ol COLHEEY b G, oo b ik n RO T eyt PP eas pouder
silica, talc, sericite, mca, and mca titanium [0015] Exanples of
sur f actists Jiavd1fderCidgni oficc @ SSifSadt@ite® Such 188 Fathyr A ' sEuiE such as
sodium | aurate

as cetanol, lanolin alcohol, stearyl alcohol, and cetostearyl

alcohol), waxes (such as hard paraffin, microcrystalline wax,
ceresin wax, pclyethylene wax, bees wax, vegetable wax,
carnauba wax, and candelilla wax), natural or synthetic oily
substances (such as squalane, liquid paraffin, lanclin or a
derivative thereof, olive ©il, camellia o0il, cottcnseed oil,
oleyl alcohol, castor oil, petrolatum, diethoxyethyl adipate,
silicon o0il, and flucrohydrocarbon).

10014) 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 aclid soap (such as sodium laurate
and scdium palmitate), potassium lauryl sulfate, and
triethanolamine alkyl ether sulfate; cationic surfactants such
as stearyltrimethylammonium chloride, benzalkonium chleoride,
and laurylamine oxide; amphoteric surfactants such as an

imidazoline-based amphoteric surfactant {(such as 2-cccoyl-2-



and sodiumpalmtate), potassiumlauryl sulfate, and triethanolam ne al kyl
ether sulfate; cationic surfactants such as stearyltrinethylamoni um

chl oride, benzal konium chloride, and |aurylanm ne oxide; anphoteric

sur f adtPanitéd) 'SudiiTas an i m dazol i ne-based anphoteric surfactant (such as
2-cocoyl -2 9 OP-C6077-PCT im dazol i ni um

hydr oxi de-| - car boxyet hyl oxy-2-sodium, a betaine-based anphoteric
surfactant (such as al kyl betaine, am de betaine, and sul fobetai ne), and
acyl nmethyl taurine; nonionic surfactants such as sorbitan fatty esters
(such ias dasorbintiam mynostaaieatlie cand osgrelintydw xyesasicalieatie) @ gl ycerin fatty
acids (such as glycerin nonostearate), propylene glycol fatty esters (such

as prepyane -gaseel amphestearate)rfadtudrogenated scastan @dtaderd,vatives,
glycerin al kyl ethers, polyoxyethylene (POE) sorbitan fatty esters (such as

POE | Babid 30.0mRQ0l et And Ralngt il ene sachitian mmpgstearate), | PCE

sorbite fatty esters uch as sorbite no aur a glycerin fatty

esters (such as PCE-glycerin .nonoisost.earate), POE fatty esters (such as
ol ye PR GO TG0l D S B LA o 4t B B A R her o (such
as POE2-octyl dodecyl ether), POCE al kyl phenyl etherseésuch as POCE

nony| &St FONPS tRIAEESH STt sadéradd) SePaPaR 3y | 9181a%6ris? (such as
PCEPOP2- decyl t etradecyl ether), Tetronics(trademark), a POE castor oi

hydr odertatyecd cdast dsugitl as glycerin monostearate), propylene glycol

fatty esters (such as propylene glyccl monostearate),
hydrogenated castor oil derivatives, glycerin alkyl ethers,
polyoxyethylene (PCE) sorbitan fatty esters (such as PCE
sorbitan monoocleate and polyoxyethylene sorbitan monostearate),
POE sorblite fatty esters {(such as PCE-sorbite monoclaurate},
POE glycerin fatty esters {(such as POE-glycerin
monoliscstearate), POE fatty esters (such as polyethylene
glycol monooleate and POE distearate), POE alkyl ethers (such
as POEZ-octyldodecyl ether), POE alkylphenyl ethers (such as
POE nonylphenyl ether), Pluronics(trademark), POE'POP alkyl
ethers (such as POE-POP2-decyltetradecyl ether),

Tetronics (trademark), a POE castor oil-hydrogenated castor oil
derivative (such as POE castor o1l and POE hydrogenated castor
oil), sucrose fatty esters, and alkylglyccside.

[(0016] Examples of humectants include: polyalcohols such
as glycerin, propylene glycol,vl,B-butylene glycol,
dipropylene glycol, ethylene glycol, 1,4-butylene glycol,

diglycerine, triglycerine, sorbitol or derivatives therect,

10



derivative (such as PCE castor oil and PCE hydrogenated castor oil),
sucrose fatty esters, and al kyl gl ycoside. [0016] Exanpl es of hunmectants

i ncl ude: polyalcohols such as glycerin, propylene glycol, 1,3-butylene

gl ycolQE-th(priopgydtene gl ycol, ethyl ene glycol, 1,4-butylene glycol,

di gl ycerine, triglycerine, sorbitol or derivatives thereof, 10 OP-C6077- PCT
and pol yet hyl ene glycol; glucose, naltose, maltitol, sucrose, fructose,
threitol, erythritol, sorbitol, starch-dissolving sugar, hyaluronic acid,
chondroitin sulfate, hydrolyzed collagen, hydrolyzed eal stin,

car boardrgtdiye tdhiltsne, odaseiln  lodaysaywcial,togleycosphiingol i puwkroBwse nmay be
conprised in the range fromO0.1 to 30% by weight with respect to al

i ngr edi et sd,00hkle ilxanpleas, ofr ithe [t hiakanerls idied ide- Ciaymandqy|

polymer, CP jelly, carboxynmethyl cellulose, carrageenan, sodium alginate,

bent oni,{€, etd 8 £ of antioxidants
_ @&%rb’\l:t larﬂréﬁﬂg: I’OtCh %Mloarlrﬁ &y 1 40Q18], ]M I OXI

i ncl ude Xyt ol uene (BHT buthylat oxyani sol e (BHA),
tocoph SOdI r.osul sodlun1 ul f d to opherol acetic acid.
[ 0019]° aar?pq gs of %ﬁ—]fya%cﬁc{lseta e Uit O@iy tkﬁ@l cfhlc‘i]a{b’tl Eci™, tartaric
aci d, and phosphate. [0020] Exanples of chel ating agents include ethylene

soda, mucin, glycosphingelipid. Those may be comprised in the

range from 0.1 to 30% by weilght with respect to all

ingredients.

[0017] Examples of the thickeners include carboxyvinyl

polymer, CP jelly, carboxymethyl cellulose, carrageenan,

sodium alginate, bentonite, veegum, and synthetic hectorite.

[0018] Examples of antioxidants include dibutylated

hydroxytoluene (BHT), buthylated hydroxyanisole (BHA),

tocopherol scdium pyrosulfite, sodium sulfate, and tocophercl

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 cf antiseptics include methyl, ethyl,

propyl, or butyl ester of p-oxybenzoic acid, phenoxyethanol,

o-phenylphencol, dehydroacetic acid, or salts thereof, p-cresol,

m-crescl, and c-chlor-m-xylenol.

[c022] Examples ¢f the ultraviolet protective agents

include urocanic acid or a derivative thereof, isoferulic acid

11



diam ne tetraacetic acid (EDTA). [0021] Exanples of antiseptics include

nmet hyl, ethyl, propyl, or butyl ester of p-oxybenzoic acid, phenoxyethanol,
o- phenyl phenol , dehydroacetic acid, or salts thereof, p-cresol, mcresol,
and o-@ht@rlhi->&dTnol . [0022] Exanples of the ultraviolet protective agents
i nclude urocanic acid or a derivative thereof, isoferulic acid 11
02-C6077-PCT or a salt thereof, oxybenzone or a derivative thereof, p-

am nobenzoic acid or a derivative thereof, dibenzoyl nethane or a derivative
t hereof, and p-nethoxycinnamic acid or a derivative thereof. Those may be
conprisedc igetthe hrearge f romba Bha @ B3%dnr weitghte witdraaspect to al l

i ngredients. [0023] Exanples of the anti-inflammtory agents include

gl ycyrarietdgudrcz i dhcord avdef ideatiing ihereefrsuth diphEtfafMethane or

gl ycyrrhetinate, glycyrrhizinic acid or a salt thereof, horse chestnut

extract g and, Al 08 extdacls  These iR R Lomdsed 44y 4 the yange of from 0.01
to 5% by weight wth respect to"all 1 ngredients. [0024] Exanples of the

wound heal i ng. .agents inclu royal.  jelly extract, Angelica roqt extract,
rOSermc%r16\,;(5{@%61\6%’?&6{3”%0%.05%&3% &“aé(c#& c}éﬁ%’é: Sty "be tg‘gnﬁlﬁingeed%irr?q he range

of from 0.01 to 5% by weight with respect to all ingredients. [0025]
Exanpl &’ bftd hd métabti iEh ehiffahdisiP Sderts d el ueredients.,

{0023] Examples of the anti-inflammatory agents include
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 0.01 te 5% by weight with respect to all
ingredients.

(00241 Examples of the wound healing agents include royal
jelly 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 therecf. Those may be
comprised in the range of from 0.Cl to 5% by weight with
respect to all ingredients.

(0026] Examples of skin-whitening agents include
pantetheine-S-sulfonic acid, ascorbic acid, or magnesium
phosphate thereof, arbutin, kojic acid, linoleic acid,

tranexamic acid, and esculin.



pl acenta extract, y-oryzanol, an amno acid or a derivative 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] Exanpl es
of skid WG ehi#g agents include pantetheine-S-sul fonic acid, ascorbic
acid, or magnesium phosphate thereof, arbutin, kojic acid, |inoleic acid,
tranexam c acid, and esculin. 12 OP-C6077-PCT [0027] Anobng the
above-nmentioned arbitrary ingredients, in particular, an active ingredient
for anti-inflammatory is preferably used in a quasi-drug for

ant i - i [fQZanmat or y Amckgeférable vexawpltesonetl subh taa ractingg adigmddi-erdtn i ncl ude
stearyl glycyrrhetinate and di potassi um gl ycyrrhizinate. The concentration
of suctaran cadidne drmgreediventi ricy gariefrer ghlry 200001 1 itfd H¥dnodasiss | n addi ti on,
an active ingredient for suppression of nelanin production or for

ski n"ﬁ?ﬁ'éf"éﬂ:’d&;} Sjs%%rtﬂr@lé' a1 RIRierad h&%ﬂdﬂlm drug for
suppressi on of "nel ani n productl on. Exanpl es of such an actlve i ngredi ent

| ncl ude. o aseorfi ¢ agld and.a splt Lhereaf, ascorblc acid phgaphate and a

salt thereo ascor aci ﬁucoa de an her eof utin and a

sal t thereof el lagi ¢ acid and a sdalt thereof tranexam c acid %nd a salt
there@f adﬁ/dléﬁ ipotassium 'glycyrrhizinate, e

concentration of such an active ingredient is preferably 0.01
to 5% by mass.

In addition, an active ingredient for suppression of
melanin production or for skin-whitening is particularly
preferably used in a guasi-drug for suppression of melanin
production. Examples of such an active ingredient include
ascorbic acid and a salt thereof, ascorbic acid phosphate and
a salt thereof, ascorbic acid glucoside and a salt thersof,
arbutin and a salt thereof, ellagic acid and a salt thereof,
tranexamic acid and & salt thereof, and 4-methoxysalicylic
acld and a salt thereof. The concentration of such an active
ingredient is preferably 0.0l to 5% by mass.
foczeg] The preparation for external application for skin
of the present invention can be produced by treating the
above-mentioned essential 1lngredients and arbitrary
ingredients in accordance with a conventional method.

[0029] Hereinafter, the present invention will be
described in more detail by way of examples, but the present

invention should not be limited only to such examples.
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acid and a salt thereof. The concentration of such an active ingredient is
preferably 0.01 to 5% by nass. [0028] The preparation for external
application for skin of the present invention can be produced by treating
t he abovEeOEhti@hed essential ingredients and arbitrary ingredients in
accordance wth a conventional nmethod. [0029] Hereinafter, the present
invention will be described in nore detail by way of exanples, but the
present invention should not be Iimted only to such exanples. 13

02- C6077- PCT Exanples [0030] <Exanple 1> A m xture of ursolic acid (48.1
g, 0. ®&mmles dinethyl- N, N-diethyl phosphoram date (34.82 g, 0.211 nol),
dry tetrahydrofuran (1,250 m) was heated to 35C to prepare a clear

sol uti@mu3@End 1H t@ids lee 1644.25 g, 0.632 not) was added at a tine at an
internal tenperature of 27C, followed by stirring at roomtenperature (220

for one hour, AfLer o Qﬁ"qusgﬂﬂ% geney atjgon ‘r?i/ @, 'I%tsthl 1phospiidig, py. TLC, the

reacti on SO| ution was co0o0 acet one-d I ce an aqueous sol ution
o 70%\ Bl udrops o e, (64 i o607 ) e a0 dropu oo Cher ot
oo éeet@pae{ yarefiran (1,250 m Poas neated’ ta s 5' i tdc! Shpearange of

clear solution, and lH-tetrazole (44.25 g, 0.632 mcl) 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 sclution was cooled with acetone-dry ice, and an

aquecus sclution of 70% t-butyl hydroperoxide (84 mL, 0.607

mel) was added dropwise thereto at -20°C. The ice bath was

removed te gradually increase the temperature to room

temperature, and TLC was perfcrmed to confirm disappearance of

dimethyl phosphite and generation of dimethyl phosphate,

followaed by stopping the reaction at 0°C with an agueous

solution c¢f 10% sodium hydrogensulfite (300 ml). Ethyl acetate

{1,250 ml) was added to the reaction selution, and the organic

layer was separated. The organic layer was washed sequentially

with an aquecus solution of 10% sodium hydrogensulfite (100 ml

x 3}, an aqueous soluticon of 5% sodium hydrogen carbonate (200

ml x 3), and a saturated salt solution, and dried with

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

was added to the organic layer, followed by concentration and

14



di met hyl phosphite and generation of dinethyl phosphate, followed by
stopping the reaction at 0OC with an aqueous solution of 10% sodi um
hydrogensul fite (300 m ). Ethyl acetate (1,250 nL) was added to the
react B U564, and the organic |ayer was separated. The organic |ayer
was washed sequentially wth an aqueous solution of 10% sodi um

hydr ogensul fite (100 mMl x 3), an aqueous solution of 5% sodi um hydrogen
carbonate (200 m * 3), and a saturated salt solution, and dried with
anhydr ous magnesi um sul fate. Subsequently, silica gel (400 nm.) was added to
t he ordgarirng |vayier, resiucewed s scorfcentr abilonnands141i0Ped6B7IEPETLigRYi ng
under reduced pressure. A colum was filled with silica gel absorbing the
or ganige 1l ayero ravichct herr fordaed oM itay drexane .t hebher,l ltdwe wdalhume asase .f urt her
filled with hexane to elute non- adsorbed substances, and the devel opnent

wi th hexane/efhys ) agetale fdiche Was 1N oried ARG &) Wied d ragld ons,

fractions having a single ingredient were concentrated, to thereby yield

35 g qof it d I I i Qduct s  f d by using
VRt GG e Leetdr 6 Snd oS ing s cr N etRg. Furt ner.
fractions conta%nin traces. of inpurities were qgbtained, to thereby yield 6

g of 1A% & Fpdurid.’ e RIS AR heSM2BE GrE6FFc F48FG 18 Ret AYRFROSPRat e (35

g, 62 nmmol) was dissolved in dry dichloromethane (350 nl), and
br onothéaiistchy sillngne (128 ned 1186 wans Conasradgddd.n @ dthreemhy vield

35 g of a titled compound as gel powder. This product was
found by using NMR to absorb ethyl acetate and dichloromethane
used in washing. Further, fractions containing traces of
impurities were obtained, to thereby vyield 6 g of the compound.
The thus-synthesized ursolic acid 3-methylphosphate (35 g, 62
mmel) was dissclved in dry dichloromethane (350 ml), and
bromctrimethylsilane (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
dissclved in dry toluene and concentrated (200 ml x 2} to
completely remove excessive bromotrimethylsilane. The
concentrate was dissolved in 95% methanol (300 mLl}, and the
solution was stirred at room temperature for cne 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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of argon, followed by a reaction at roomtenperature 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 Mpxxa)’ t-eCTtonpl etely renove excessive bronotrinethyl silane. The
concentrate was dissolved in 95% net hanol (300 nL), 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 anhydride at 50C overni ght under reduced pressure, to

t her eBy-NyRebdm23. 5.9 3af, unsol,i 6.adich, phosphat.es 5 QPHCE07.HRAT. 25 (m,

IH NVR(ppm: 5.23(m 1H), 3.87(m 1H), 2.20(d, 1H), 2.05-1.25(m 25H),

1.12(g58H) ,1 . 1.202(s,3:18H) .1 . &9 s.38H) .0 LA d.3:8H) .0 3B7@ (&ky83H) , 0.85 (s,
3H), Mass: 535(M)IR(cm1):2948, 1694, 1456, 1378, 1028, 661, 566 [0031]

<Test e 3]Pﬁ The 8§5h(%§ %_ai @@O Sﬁr i&‘ﬁgt@ézik%gﬂgs:o £ \(/%865940’0rrpar ed to

ursolic acid (cordtrol)” o i'r b ur'solic’ acid

phosphat e or solic acid wa aced in a 2-nL glass container, and the
solve9?§”§h&ﬁ#ﬁ$nlf’ 'eﬁ%ﬂme§%££dded thereto. The m xture was stirred for
16 hours and was passed through a 0.45-pmfilter. After that, concentration
measurétehit! was péfesinBgapp lHPLE. The results are shown in

The thus-obtained ursolic acid phosphate was compared to
ursolic acid (control) 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
measurement was performed by HPLC. The results are shown in
Table 1. The results revealed that solubility of ursclic 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 UA

EtOH >1000C0 <1
% EtOH/DW 134.9 <1
DW 20.1 <1
% EtCH/0.1 M phosphate Buffer (pHY9) 7.5 <1
0.1 M phosphate Buffer (pHI) 119.7 <1
% EtOH/C.1 M phosphate Buffer 311 <1
(pH7.0)

pUA (ursolic acid phosphate)

UA {ursolic acid)
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Table 1. The results revealed that solubility of ursolic acid phosphate of
the present invention has been inproved conpared to that of ursolic acid.
[ 0032] L)Tabl e 1] Table 1: Conparison of solubilities Saturated
concenPratPBn’tPgFnL) Sol vent pUA UA Et OH >100000 <1 8% Et OH/ DW 134.9 <1
DW20.1 <1 8%EtCH 0.1 M phosphate 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) UA (ursolic acid) 16 OP-C6077-PCT [0033] <Test
Exanpl e 2> A guinea pig maxim zation test was performed using ten Hartley
white §guPAéd pigs TeeekarideCthelpresence or absence of the skin
sensitivity of ursolic acid phosphate to the guinea pigs. An emulsified
product contai gihgedi st hadimateriocoandeFr evnd' sendpuvant usonpl eete adj uvant
(FCA) in equal volumes, a test substance (dissolved in olive oil, 5%, and
a mXxtHhetley 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 adjuvant complete adjuvant (FCA) in equal wvolumes,

a test substance (dissclved in olive o©oil, 5%), and a mlixture

including a test substance and FCA in egual volumes were

separately injected intracutaneously tc five guinea pigs in

twe sites with 0.1 mL, respectively. The next day, the hair of

the intracutansous injection sites was shaved, and a mixture

of 10% sodium lauryl sulfate/petrclatum was applied thereto.

The day after that, 0.1 ml of 5% ursolic acid phosphate

(dissclved in olive o0il) was applied with a patch for 48 hours

to the shaved sites to complete induction of sensitization.

After completion cof induction of sensitization, a 10-day rest

period was provided. After completion of the pericd, the hair

in back untreated sites was shaved. Then, each of 9.1 ml of 5%,

0.5%, and 0% ursolic acid phosphate {dissolved in c¢live 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

{(-: no reaction, % reaction with suspected erythema, +:
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including a test substance and FCA in equal volunmes were separately
injected intracutaneously to five guinea pigs in tw sites with 0.1 nmi,
respectively. The next day, the hair of the intracutaneous injection sites
was sharethOahtP@ m xture of 10% sodi um | auryl sul fate/petrol at um was
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 conplete induction of sensitization. After conpletion of
i nduction of sensitization, a 10-day rest period was provided. After
conpl eteaort iofn twetlperledy 4hetthena, -+ beskeunin eated silt¢res, waspshaved.
Then, each of 0.1 m of 5% 0.5% and 0% ursolic acid phosphate (dissol ved
in oliye @dquamasi appl | ed W thasa1pat emefer w4 chour siitredespecd i ve three
sites to induce sensitization. Thirty mnutes and 24 hours after patch
r enmov i e y r r i i.p: reactions was
perfO?An%tﬁcrgo%%%%ét%&nﬁvﬁ%%e&g%?t%?&ap %?C?e%ﬁélgér} &]ﬁr%act"id%%ﬁwith suspect ed
erythema, +:. 17 0P-C6077-PCT .reaction with clear_ erythema, ++: reaction
o 1 CRIAES TR o Rt o AL s S oS T P T (T no
di fferences between sanple-adm nistered group and control group with
regar 25t hiez alkd ¢n refact § Tkt C aelh § PP RN erd nbht WHhe NSensiti zation of
ursolic acid phosphate to skin was not observed.

observed.

(0034] <Example 2>

An anti-inflammatory loction, 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 1.
In Comparative Example 1, where ursolic acid phosphate was
replaced by ursclic 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-pentanediol 2% by mass
Phencxyethanol 0.5% by mass

1% Dipotassium glycyrrhizinate solution 5% by mass

Glycerin 3% by mass
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[ 0034] <Exanple 2> An anti-inflamuatory lotion, which is a preparation for
external application for skin of the present invention, was prepared
according to the following formulation. That is, the fornulation

i ngred?ent &’ wetd-"heated to 80C and nixed well, followed by cooling with
stirring, to thereby yield Lotion 1. |In Conparative Exanple 1, where
ursolic acid phosphate was replaced by ursolic acid, the sanme procedures as
above were performed to thereby prepare a |lotion of Conparative Exanple 1.
Lotion 1 was clear even after three-nonth preservation at 5C, 20C, and 40C,
and wa5® fOUTRE t® el StRAMP B WHF | €21 Hel It i on of LEoRpalaéfve Exanpl e 1 becane
turbid i nmediately after production. [0035] 1, 3-butanediol 8% by mass

1, 2- petahedi oty @86 hynamassed Rhenoxyethanol 0. 5%)by snagsmat% Di pot assi um

gl ycyrrhizinate solution 5% by mass G ycerin 3%by mass 18 OP-C6077- PCT
1% Ur sph i €r aci d phosphate sol ution 1% by mass PBOEG&0L hydesegenerated castor
oil 0.1% Dby mass Water 80.4% by mass [0036] <Test Exanple 3> Twenty

panel i sgs3v th skin-disorders yepe divided into

Twenty panelists with skin disorders were divided inte
two groups consisting of 10 panelists each. The panelists of
one group used Lotion 1 continuously for two weeks, while the
panelists of the other group used the lotion of Comparative
Example 1 continucusly for two weeks, followed by observation
of variations in conditions c¢f skin disorders.

Three specialists judged the conditions of skin disorders
from images of cheeks enlarged by a video micrecscope based on
scores according to the following criteria. During this test,
a panelist whe 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 guasi-drug of
the present inventicn has an anti-inflammatcry effect equal to
or more than that of cone contalining ursolic acid. In the cass
of Lotion 1, there was not drcpout case, while in the case of
Comparative Example 1, there was one dropout case.

[C037] (Criteria)
Score 1l: Significant skin disorder
Score 2: Obvicus skin discrder

Score 3: Minor skin disorder
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two groups consisting of 10 panelists each. The panelists of one group used
Lotion 1 continuously for two weeks, while the panelists of the other group
used the lotion of Conparative Exanple 1 continuously for tw weeks,

f ol | ot OO bbsetvation of variations in conditions of skin disorders.
Three specialists judged the conditions of skin disorders frominmages of
cheeks enlarged by a video m croscope based on scores according to the
following criteria. During this test, a panelist who felt unconfortable in
the skin stopped the test at the time, and was judged as a dropout case.
The resatis ar edeshown siniTabl e 2. The results reveal ed that a quasi-drug of
the present invention has an anti-inflammtory effect equal to or nore than
that ofp@neg contaimizg dirssolic acid. In the case of Lotion 1, there was not
dropout case, while in the case of Conparative Exanple 1, there was one

dr opo | Y4 iterd core 1: Significant skin disorder Score 2:
Qovi ousEltg?ﬁ2 difg\gargld%aaré%:oféeg@:tffl nor skin disorder 19 OP-C6077-PCT Score

4: Heal thy skin [0038] [Table Zcokablie 2scEval vat| otoresul tjscoaer e 1| Score
2 SCOfE-3i5%0T € 4| Before test |2 8
After test 5 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 appiicatien feor skin of the present invention, was
prepared according to the following formulation. That 1s,
formulation ingredients were heated to 80°C and mixed well,
and the components (11) were added to the components (1),
followed by nesutralization. Then, the components (i1ii) 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 ursclic acid
phosphate was replaced by ursolic acid, the same procedures as
above were performed to thereby prepare an emulision 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 inscluble “grains” were precipitated in the
emulsion cf Comparative Example 2 under all the temperature

cenditions.
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Lotion 1 Before test 2 8 After test 6 2 2 Conparative Before test 2 8
exanple 1 After test 7 1 1 [0039] <Exanple 3> An anti-inflammatory |otion,
which s a(ﬁaeparatlon for external application for skin of the present
i nventGo ‘Or epared according to the' following fornulation. That is,
formul ation 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 thereto with vigorous
stirrin to enuIS|f the m xture, and the m xture was cooled with stirring,
to ther y|eId | sion 1. In Conparative Exanple 2, where ursolic acid
phosphat e was replaced by ursolic acid, the sane procedures as above were
per f orfigdl it @ ahereglsy Priepar & Carraarsrsiadremsf) © Gonpalriat i amt Exearplener  The
emul sions were stored at SC, 20C, and 40C for one nonth. As a result, there
was no{ hermge TRy 2 ki oit Ul e dvii Y e&sdarral aibl @& rgrad isdSn wer e preci pitated in
the enmulsion of Conparative Exanple 2 under all the tenperature
condi tions. 20y 105 QL PCT [0040] (i) Alkyl acrylate (10 to 30 carbon
atons)- acrylic acid coplyner

Polyethylene glyceol 1500 0.5% by mass
1, 3-butanediol 5% by mass
Glycerine 8% by mass
Maltitose 0.4% by mass
% Hydroxyprcline solution 0.2% by mass
% Serine solution 0.2% by mass
1% Glycine solution 0.2% by mass

Saccharide isomerate (PENTAVITIN manufactured by Pentapharm

Corpeocration) 0.1%by mass

Polycxyethylene (60) hydrogenerated castor oil 0.3% by
mass

Methyl gluceth-20 0.5% by mass

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

Ursoclic acid phosphate 0.3% by mass

Water 77.1% by mass

(i1}

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

{i11)

Liquid paraffin 5% by mass
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(PEMLEN TR-2 manuf actured by Goodrich Corporation) 0.4% by mass Pol yet hyl ene
gl ycol 1500 0.5% by nmass 1, 3-butanedi ol 5% by mass G ycerine 8% by mass

Mal titose 0.4% by mass 1% Hydroxyproline solution 0.2% by mass .1% Seri ne
sol ut iYr L P%tLTass 1% A yci ne solution 0.2% by nass Sacchari de i sonerate
(PENTAVI TI N manuf act ured by Pentapharm Corporation) 0.1%y nmass

Pol yoxyet hyl ene( 60) hydrogenerated castor oil 0.3% by mass Mt hyl

gl ucet h-20 0.5% by mass POP(23) POE(34)stearyl 0.2% by mass Ursolic acid
phosphat e 0. 3% by nass Water 77.1% by mass (ii) 10% Pot assi um hydr oxi de
sol ut i BYW by sl Wat er 7%lBybyages@iii) Liquid paraffin 5% by mass 21
OP- C6077- PCT Behenyl al cohol 1% by nass

Selachyl alcchol 0.5% by mass
Stearyl glycyrrhetinate 0.1% by mass
i0041] <Example 4>

A lotion for suppression of melanin production, which 1is
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. In Comparative Example 3, where ursolic acid
phosphate was replaced by ursclic acid, the same procedures as
apove were performed to thereby prepare a lotion 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-butanedicl 8% by mass
1,2-pentanediol 2% by mass
Phenoxyethanol 0.5% by mass
Ascorbic acid glucoside 5% by mass
Glycerine 3% by mass

% Ursclic acid phosphate solution 1% by mass
POE (60) hydrogenerated castor oil 0.1% by mass
Water : 80.4% by mass
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Sel achyl al cohol 0.5% by nmass Stearyl glycyrrhetinate 0.1% by mass [ 0041]
<Exanple 4> A lotion for suppression of nelanin production, whichis a
preparation for external application for skin of the present invention, was
pr epardt-Gdebrdidilg to the following fornulation. That is, the fornulation
ingredients were heated to 80C and m xed well, followed by cooling with
stirring, to thereby yield Lotion 2. In Conparative Exanple 3, where ursolic
acid phosphate was replaced by ursolic acid, the sane procedures as above
were perforned to thereby prepare a Iotion of Conparative Exanple 3. Lotion
2 was [dEar] even afitx@mitlr ée~ nonth preservation at 5C, 20C, and 40C, and
was found to be stable, while the I otion of Conparative Exanple 3 becane
turbid i medi atelbrafier produatdion J06&2anliBdudanediol, 8% yh ness

1, 2- pent anedi ol 2% by nmass Phenoxyethanol 0.5% by mass Ascorbic acid

gl ucos dg. %@tx@?sfo &%M&ﬂ 32 Dy: dRsS,n 18 Urspoll ¢ @Ct‘_rﬁje sphat e

solution 1 y mass POE(6 hydr ogenerated castor oil 0.1% by mass Water

0, - -
80'4A)ibr¥ven Sisonz,z v%as nggparecg according to the fcollowing formulaticn.

That is, the formulation ingredients were heated to 80°C and
mixed well, follcwed by cooling with stirring, to thereby
yield Loticn 3. 1In Comparative Example 4, where ursolic acild
phosphate was replaced by ursoclic acid, the same procedures as
above were performed to thereby prepare a lotion of
Comparative Example 4. Lction 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
Phencoxyethanol 0.5% by mass
Ascorbic acid-Z-Phosphate magnesium potassium 5% by
mass
Glycerine 3% by mass

% Ursolic acid phosphate solution 1% by mass

POE (60) hydrogenerated castor oil 0.1% by mass
Water 80.4% by mass

[0045] <Example 6>

A lotion for suppression of melanin production, which 1s
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[ 0043] <Exanple 5> A lotion for suppression of nelanin production, which is
a preparation for external application for skin of the present invention,
was prepared according to the following formulation. That is, the

formul @B+ T hegf@di ents were heated to 80C and mxed well, followed by
cooling with stirring, to thereby yield Lotion 3. In Conparative Exanple 4,
where ursolic acid phosphate was replaced by ursolic acid, the sane
procedures as above were perfornmed to thereby prepare a | otion of
Conparative Exanple 4. Lotion 3 was clear even after three- nonth
preservapiepnadt 50 ROC, eaner 4C, apmil wvaisi douiar t okbe o5t aht epravkéhe t he

| oti on of Conparative Exanple 4 becane turbid inmmediately after production.
[ 0044] i dvSnbubanedi 9 p8YphycABSScokd2npentaned ofo 1206:0yn qrassrmiPhenoxy et hanol
0.5% by mass Ascorbi c aci d- 2- Phosphat e magnesi um pot assi um 5% by nass

T OGENGY of 61 Rt 07" LT D 146 by Fed T Wt o7 B0 405 By Fast | DORL] <Exanpl &
6> Alption [of; SUPRI£S2L M, Of . 08] Ay n, production, which is 23
yield Lotion 4. In Comparative Example 5, where ursclic acid
phosphate was replaced by ursolic acid, the same procedures as
above were performed to thereby prepare a lotion of
Comparative Example 5. 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 preduction,

[0046] 1, 3-butanediol 8% by mass

1, 2-pentanediol 2% by mass

Phenoxyethanol 0.5% by mass

Arbutin 2% by mass

Glycerine 3% by mass

1% Ursclic acid phosphate solution 1% by mass
POE (60} hydrogenerated castor coil 0.1% by mass
Water 83.4% by mass

Industrial Applicability
(0047 The present inventicon can provide a technology teo
improve sclubility of a triterpenic acid having hydroxyl

groups such as ursolic acid that is known to have various
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OP- C6077-PCT a preparation for external application for skin of the present
i nvention, was prepared according to the followng formulation. That is,
the formulation ingredients were heated to 80C and m xed well, followed by
cool i NMgPvii¢h/ 5t8¢Ting, to thereby yield Lotion 4. In Conparative Exanple 5,
where ursolic acid phosphate was replaced by ursolic acid, the sane
procedures as above were perfornmed to thereby prepare a | otion of
Conparative Exanple S. Lotion 4 was clear even after three- nonth
preservation at 5C, 20C, and 40C, and was found to be stable, while the
| ot i orpiofs Colnpairad i ve: tBxainpl s 5viiscane 1ires b thg nrredi @ted yo bbg eca pr oduct i on.
[0046] 1, 3-butanediol 8 by nass 1, 2-pentanediol 2% by mass Phenoxyet hanol
0. 5% hyctmass: A DUt iah 2%y 2SS £Ery e&itiane a3 %:y 1Tees 11% Wesoldke raeid
phosphat e sol ution 1% by mass POE(60) hydr ogenerated castor oil 0.1% by nass
vater 83 4%y mss daustyial, Appldeabli v, 004/ dhe.prgsent, invent i on

e olublility o

can provi a technology to 1 nprove s a triterpenic acid having
ydroxyl,,, 9T OHRS SUCh 25, WSOl 6 Agld Lhat, | s: kpoun, Lo, hays, vari ous 24

melanin production.
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OP- C6077- PCT physiol ogical activities wi thout inpairing the physiol ogical
activities. A preparation for external application for skin of the present
invention can be suitably applied to cosnetics (quasi-drugs) for
anti-if#PrapPaiTBATor for suppression of nelanin production. 25 OP-C6077-PCT
CLAIM5 1. A phosphorylated triterpenic acid, which is derived froma
triterpenic acid having hydroxyl groups and is obtained by phosphorylation
of at |east one of the hydroxyl groups being phosphorylated, and/or a salt
thereof. 2. The phosphorylated triterpenic acid and/or a salt thereof
according to daim1, which is ursélli®éMaci d phosphate and/or a salt

thereof. [Chemcal formula 11 HOH OIl H POHI 0O OH4AH1L Usolic acid
phosphat e

1. A phosphorylated triterpenic acid, which is derived
from a triterpenic acid having hydroxyl groups and is obtained
by phosphorylation of at least one of the hydroxyl groups

being phesphorylated, and/or a salt thereof.

2. The phosphorylated triterpenic acid and/or a salt
thereof according to Claim 1, which is wursclic acid phosphate
and/or a salt therecf.

(Chemical formula 1]

Ursolic acid phosphate

3. A preparation for external applicaticn for skin,
comprising the phosphorylated triterpenic acid and/or a salt

thereof according to Claim 1 or 2.

4. The preparation for external application for skin
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3. A preparation for external application for skin, conprising the
phosphoryl ated triterpenic acid and/or a salt thereof according to Cdaim1l
or 2. 4. The preparation for external application for skin 26 OP-C6077-PCT
accor&?%ﬁ@%%ﬁ% 3, which is a cosnetic. 5. The preparation for external
application for skin according to Claim4, wherein the cosnetic is a

quasi -drug. 6. The preparation for external application for skin according
to Claimb5, which is for anti-inflammation. 7. The preparation for external
application for skin according to Claim5, which is for suppression of

mel aniarcpidicttion:lim 3, which is a cosmetic.

5. The preparation for external application for skin

according to Claim 4, wherein the cosmetic is a quasi-drug.

6. The preparation for external application for skin

according to Claim 5, which is for anti-inflammation.
7. The preparation for external applicaticn for skin

according tc Claim 5, which is for suppression of melanin

preoduction.
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