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{57) ABSTRACT

A compound that has retinel like propertics is used in
compositions for treating the skin.

a € ; ; :
Booeot TV a1 10




Patent Application Publication  Mar. 28, 2019 Sheet 1 of 4 US 2019/0091122 Al

0,00801 Do 9,1 10 f06001 6,001 5, 19



US 2019/0091122 Al

Mar. 28, 2019 Sheet 2 of 4

Patent Application Publication

Figure 2
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Figure 3
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HBEGF mRNA expression in skin explant at 48h
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Figure 4
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1L-8 mRMNA expression in skin explant at 48h
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COSMETIC COMPOSITIONS AND METHOD
OF TREATING TIHE SKIN

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of TS, provi-
sional application 62/564,597 filed on Sep. 28, 2017, the
complete disclosure of which is hereby incorporated herein
by reference [or all purposes.

FIELD OF INVENTION

[0002]  The present invention relates o compositions hav-
g retinol-like activity and methods of vsing the composi-
Tions to treat the skin.

DESCRIPTION O RELATTIY ART

[0003] The human skin is subject to certain aging pro-
(c.g. chronvaging) and some of which are allributable o
exogenous tactors (e.g. photo-aging). In addition, temporary
or even lasting changes to the skin can oceur, such as acne,
greasy or dry skine keraloses, rosacea, lighl-sensilive.
inflammalory. crythematous. and allergic or autoimmunc-
reactive reactions, such as dermatosis and photodermatosis.
[0004] The consequences of the above-mentioned ageing
processes cal include thinning of the skin, weaker interlac-
g of epidermis and dermis, and a reduction in the number
ol cells and the supplying blood vessels. This olien resulis
in the [ormation of ine lines and wrinkles. and pigmoent
detfects can occur.

[0005] Retinoids have been used tor treating skin condi-
tions caused by intrinsic aging, exogenous tactors, or skin
diseases. [lowever. despile the benelicial effects ol retinoid
treatment. its benelits are limited due (o skin irritation ol
retinoids. These side effects can restrict the use of retinoids.
[0006] To date, the search for alternative compounds to
replace retinoids has produced limited success in treating
skin conditions associaled wilth aging, such as skin atrophy.
dcne. pholo-aging, and in reducing the appearance ol
wrinkles, fine lines, stretch marks, or cellulite.

[0007] A varety of aromatic compounds have been iden-
tified and used on skin 1o provide a variety of personal care
henelits. For example. LS. Pal. No. 4,939,171 assigned (o
lHenkel discloses (he use of compounds including 3-{4-
[arnesyloxyphenyli-propionic acid 10 provide anlischor-
rhoeic properties. The patent does not, however, identity any
antiaging properties associated with the cowmpositions
therein.

[0008] In addition, 8. Palenl Application No. 2011/
0318439 assigned to Neobiotics 1., discloses compounds
derived from botanicals of the genus Acromyehia, including
3-(4-tarnesvloxyphenylj-propionic acid, for vse as antioxi-
dants.  antibacterials.  anthelmintics.  anti-inflammatories.
cancer  chemopreventatives.  lood additives andior  [ra-
grances components. The patent does not, however, identity
any antiaging properties associated with the compositions
therein.

[0009] TS, Pal. No. 7,173,062 discloses a compound
having an aclivity for deterring skin aging obtlained by
condensing Vitamin A and retineic acid. WO2005:066116
discloses retinoid like compounds with a chaleone oxime
moiety. EP1723952 discloses compositions which have
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reduced  irrtation to skin and  anti-wrinkle actions.
POS83992 leaches RXR and RAR selective retinoid com-
pounds.

[0010] It is therefore an objective of this invention 1o
provide novel compositions and methods for the treatment
ol skin conditions thai avoid the adverse cllects of retinoid
administration.

SUMMARY OF THE INVENTION

[0011] Itis believed that one skilled in the art can, based
upon the description herein, utilize this invention to its
tullest extent. The following specific embodiments can be
construed as merely illustrative. and not limitative of the
remainder ol the disclosure in any way whalsocver.

[0012] Unless defined otherwise, all technical and scien-
tific terms used herein have the same meaning as commonly
undersiond by one of ordinary skill in the art to which the
invention belongs. Also, all publications. patent applica-
lions, palents, and other relerences mentioned herein are
incorporated by reference. As used herein, all percemages
are by weight of the total composition unless otherwise
specilied

[0013]  As used herein, a composition that 1s “cssentially
free” of an ingredient means the composition that has about
2% or less of that ingredient by weight based on the total
weight of the composition. Preferably, a composition that is
cssentially [ree of an ingredient has about 1% or less, more
preferably abowl 0.5% or less. more prelerably about 0.1%
or less, more preferably about 0.05 or less, more preterably
about 0.01% or less by weight based on the total weight of
composition ol the ingredient. In certain more prelerred
cmbodiments. a composition (hat is cssentially [ree ol an
ingredient is [ree of the ingredient. ic. has none ol (hal
ingredient in the composition.

[0014] As used herein, “cosmeticallv/dermatologically
acceplable™ means that the ingredients which the lerm
deseribes are suilable [or use In contact with tissues (e.g., the
skin or hair) withoul undue toxicily, incompalibility, insta-
bility, irritation, allergic response, and the like. As will be
recognized by one of skill in the art, cosmeticallv/dermato-
logically acceplable salts are acidic/anionic or basic/calionic
salts.

[0M5]  As uwsed herein, the lerm “sale and elfeclive
amount” means an amount of the extract or of the compo-
sition sutticient to induce the desired effect, but low enovgh
o avoid serious side effects. The sale and ellective amount
ol the compound, extract, or composition will vary with c.g.
the age, health and environmental exposure of the end vser,
the duration and nature of the treatment, the specific extract,
ingredient, or composition emploved, the particular phar-
maceulically-acceplable carrier wtilized. and like lactors.
[0016]  In general, IUPAC nomenclature rules are used
herein and according to the following term definitions.
[0017] The term “C1-8 alkyl,” whether used alone or as
part of a substituent group, refers to a saturated aliphatic
branched or straight-chain monovalent hydrocarbon radical
having rom 1-8 carbon atoms. lor example, “C1-8alkyl™
specifically includes the radicals methyl, ethvl, 1-propyl,
2-propyl, 1-butyl, 2-butyl, tert-butyl, 1-butyl, 1l-pemvl,
Z-pentyl, 3-pentyl. l-hexyl. 2-hexyl, 3-hexyl. 1-heplyl,
2-heptyl, 3-heptyl. T-oetyl, 2-octyl, 3-octyl and the like. Said
lerm may also refer o the corresponding alkyldiyl radical.
Alkyl and alkyldivl radicals may be attached 10 a core
malecule via a terminal carbon atom or via a carbon atom
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within the chain. Similarly, any number of substitvent vari-
ables may be allached 10 an alkyl or alkyldiy! radical when
allowed by available valences.

[0018] The term “Cl-dalkyl,” whether used alone or as
part of a substituent group, refers 10 a saturated aliphatic
branched or straight-chain monovalent hydrocarbon radical
or alkyldiyl Iinking group having a specilicd number ol
carbon aloms. wherein the radical is derived by the removal
ot one hydrogen atom trom a carbon atom and the allevldivl
linking group is derived by the removal of one hvdrogen
atomn trom each of two carbon atoms in the chain. The term
“Cl-dalky?” relers o a radical having from 1-4 carbon
aloms in a lincar or branched arrangement. Vor example.
“C1-dalky]™ specifically includes the radicals methyl, ethyl,
1-propvl, 2-propyl, 1-butyl, 2-butyl, tert-butyl, 1-butyl, and
the like. Alkyl and alkyldiyl radicals may be atlached 10 a
core molecule via a lerminal carbon alom or via a carbon
alom within the chain. Similarly. any number of subsiituent
variables may be attached to an alkyl or allkyldivl radical
when allowed by available valences.

[0019] The term “C2-4alleny]” refers to an alkenyl radical
having [rom 2-4 carbom aloms. Vor cxample, specilically
includes the radicals cthenyl. propenyl, allyl (2-propenyl).
butenyl and the like. As described above, an alkenyl radical
may be similarly attached to a core molecule and turther
substituled where indicated.

[0020] The term “hale™ as such or in combination with
other terms means halogen atom. such as (luoro. chloro.
bromo or iodo.

[0021] The term “substituted,” reters to a core molecule in
which one or more hyvdrogen atoms have been replaced with
that amount ol substituents allowed by available valences.
Substitution is not limited o the core molecule, bul may also
vceur on a substituent radical. whereby the radical becomes
a linking group.

[0022] The term “independently selected™ reters to two or
more substituents thal may be sclected [rom a subsiiluent
variable group. wherein (he selected substituents may be the
same or dillerent.

[0023] The term “dependently selected™ refers 10 one or
more substituent variables that are specified in an indicated
combination tor substitution in a core molecule (e.g. vari-
ables (hat reler o groups ol substiluents appearing in a
labular 1ist of compounds).

[0024]  Acceplable salls from inorganic bases include, lor
example, sodium or potassivm salts, and the like. Acceprable
salts from organic bases include, tor example, salts formed
with primary. sccondary, or teriiary amines, and the like.
[0025]
mula (I):

The invention is dirceled o a compound of lor-

[0026] wherein—
[0027] the dotted lines represent simple or double bond;
preferably one of the dotted line is a double bond;
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[0028] R, represent an H, a carbonated chain, linear,
cyclic. or branched. saturated or unsaturated, compris-
ing [rom 1 to 20 carbon aloms;

[0029] R, represent a carbonated chain, linear, cvelic
rnged, or branched, saturated or unsaturated, compris-
ing from 1 1o 20 carbon atoms; preferably a methyl
( CIL) or methylene (—CIL) moicly:

[0030]  a represent a carbonated chain. linear, ringed. or
branched, saturated or vnsaturated, comprising from 1
10 20 carbon atoms; preferably from 1 to 10 carbon
aloms; more prelorably 6 carbon aloms: prelerably an
aromalic moicly, prelerably a phenyl moictly: preler-
ably Z2-methyl-prop-1,3-diene.

[0031] The compounds include the corresponding salts
including but not limited 1o Li*, Na*, K*, Ca®*, or Mg>*.
[0032]  In more prelerred embodiments the compounds
are:

[

Ol1

[0033]  {21L,41.61)-7-(1.1.2.2.3 3-hexamethyl-2,3-di-
hydro-111-inden-5-y1)-3-methylocta-2 4, 6-tricnoic acid or

<‘lll 011

o]

[0034] 4-(1-(1,1.2,23,
den-3-vlvinyl)benzoic acid.

[0035]  The present invenlion is directed 10 compounds
such as (21L410.611-7-(1.1.2.2.3.3-hexamethyl-2,3-dihydro-
11 1-inden-5-y13-3-methylocta-2.4.6-lricneic acid and 4-(1-
benzoic acid and their derivatives that display retinoid-like
activity in the skin with reduced irritation polential. These
compounds may be usclul allematives o relinoids [or lopi-
cal skin application with reduced irrtation. These com-
pounds can be used for, but not limited 1o, treatment for
aging skin and texture, minimizing fine lines and wrinkles,
age spols, skin pigmentation and skin lone. dry skin, acne,
psoriasis and warls.

BRIEF DESCRIPTION OF THE FIGURES

[0036] FIG. 1 are Graphs showing the dose response in
RARy receptors in both agonist mode (AG) and Positive
allosteric modulator mode (PAM) Tor compounds (1) and
(2).

[0037]  IPIG. 2 s abar graph showing the resulls ol induced
CRAPBP2 (cellular retinoic acid hinding protein-II) gene
expression in human skin explants at 48 hours.
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[0038] FIG. 31s a bar graph showing the results of induced
HIBEGE (heparin-binding  epidermal  growth  [aclor-like
growlh laclor) gene expression in human skin explants al 48
hours.

[0039] FIG. 4 is a bar graph of the results of the test for
release of the inflammatory mediator interlevkin & (IL-8
mRNA) in skin explant al 48 hours.

[0040]  Preferably. the methods ol the invention comprise
applying an antiaging cflective amount of compound ol
Formwula I to the skin, preterably a safe and eftective amount.
In one embodiment, the methods comprise applving from
greater than vero o aboul 20% compound of Formula [ o
the skin in need. In another embodiment, the meothods
comprise applying rom about 0L.0001 (o about 20%.. [rom
about 0.001 to about 10%, trom about 0.01 to about 5%,
from about 0.1 to about 5%, or from about 0.2 to about 2%
compound of Formula | o the skin in need. In yel another
embodiment. the methods comprise [rom greater than vero
1o about 1%, from about 0.0001 to about 1%, from about
0.001 1o about 1%, or from about 0.01 1o about 1% com-
pound of Formula 1 to the skin.

[0041]  Any suitable carrier may be used in the composi-
tions of the present invention. Preferably. [or a skin care
composilion. the carrier 1s a cosmelically-acceptable carrier.
Az will be recognized by those of skill in the art, cosmeti-
cally-acceptable carriers comprise carriers that are suitable
lor use in contact with the body. in particular the skin lor
anliaging applicalions, withoul undue loxicily. Incompatibil-
iy, instability, irritation, allerpic response, and the like. A
sate and effective amount of carrier is from about 50% to
about 99.999%, preferably from about 80% to about 99.9%,
more prelerably from aboul 99.9% 10 aboul 95%. most
prelerably rom aboul 99.8% 1o aboul 98% ol the compo-
sition. The carrier can be in a wide variety of torms. For
example, emulsion carriers, including, but not limited to,
oil-in-walcr. waler-in-oil, water-in-oil-in-waler. and oil-in-
waler-in-silicone emulsions, are usclul hercin. These cmul-
slons can cover a4 broad range of viscositics, c.g., [rom about
100 cI* 1o about 200,000 ¢[> Examples of suitable cosmeti-
callv-acceptable carriers include cosmetically-acceprable
solvents and materials [or cosmetic solutions, suspensions.
lotions, creams. scrums, cssences. gels. loners.  slicks.
spravs, ointments, liquid washes and soap bars, shampoos,
hair conditioners, pastes, toams, mousses, powders, shaving
creans, wipes, patches, strips, powered paiches,
microneedle patches, bandages, hydrogels, [lm-lomming
products. lacial and skin masks. makeup. liquid drops. and
the like. These produet types may contain several types of
cosmetically-acceptable carriers including, but not limited to
solutions. suspensions, emulsions such as microemulsions
and nanocmulsions. gels. solids. liposomes. other encapsu-
lation wechnologies and the like.

[0042] The following are non-limitative examples of such
carriers. Other carriers can be formulated by those of ordi-
nary skill in the art. In one embodiment, the carrier contains
waler. In a [urther embodiment, the carricr may also conlain
one or more aqueous or organic solvents. Dixamples ol
organic solvents include, but are not limited 1o: dinethyl
isosorbide;  isopropylmyristate; surfactants of cationic,
aniomic and nonlonic nature; vegelable oils; mineral oils:
waxes: gums: synthetic and natural gelling agents: alkanols:
glyeols: and polyols. Examples ol glycols include. bul are
1ot limited 1o, glyeerin, propylene glycol, butylene glveol,
pentvlene glveol, hexvlene glveol, polvethyvlene glveol,

]
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polyvpropylene glveol, diethyvlene glveol, triethylene glycol,
capryl glycol. glyeerol, butanediol and hexanetriol. and
copolymers or mixtures thercoll. Dxamples ol alkanols
include, but are not limited to, those having trom about 2
carbon atoms to about 12 carbon atoms (e.g., from about 2
carbon aloms Lo aboul 4 carbon aloms), such as isopropanol
and cthanol. xamples ol polyols include, but are not limited
lo, those having rom aboul 2 carbon aloms (o aboul 15
carbon atoms (e.g., from about 2 carbon atoms 10 about 10
carbon atoms) such as propvlene glveol. The organic sol-
venls may be present in the carrier in an amount. based upon
the total weight of the carrier. ol [rom abouwt 1 pereent 1o
about 99.99 percent (e.g., from about 20 percent to about 50
percent). Water may be present in the carrier (prior 10 use)
in an amount, based vpon the total weight of the carrier, of
from aboul 5 percent 1o aboul 95 pereent (e.g., [rom aboul
50 pereent 1o about 90 percent). Solulions may conlain any
suitable amounts of solvent, ncluding trom about 40 10
about 99.99%. Certain preferred solutions contain from
about 50 10 about 99.9%, trom about 60 to about 99%, from
abhout 70 1o about 99%, Mrom aboul 4 to about 99%. or [rom
aboul 90 1o 99%..

[0043] A lotion can be made from such a solution. Lotions
typically contain at least one emollient in addition to a
solvent. Lotions may comprise trom about 1% to about 20%
{c.g.. from aboul 5% (o aboul 10%) ol an emollient(s) and
from aboul 30% 10 aboul 0% {c.g.. rom aboul 60% Lo
about 80%) of water. As used herein, “emollients™ refer 1o
materials used for the prevention or reliet of dryness, as well
as for the prolection ol the skin or hair. Dxamples of
cmollients include, bul are not limiled to, those set lorth in
the International Cosmelic Ingredient Dictionary and | land-
book, eds. Wenninger and McEwen, pp. 1656-61, 1626, and
1654-55 (The Cosmetic, Toiletry, and Fragrance Assoc.,
Washinglon. 12.C. 7th Ldition, 1997} (hereimalier “ICI
[ Tandbook™.

[0044]  Another type of product thal may be Tormulated
from a solution is a cream. A cream typically contains from
about 5% 1o about 30% (e.g., from about 10% to about 20%)
ol an emollient(s) and rom aboul 43% o aboul 853% (c.g.,
from aboul 30%: o aboul 75%) ol waler.

[0045] Yol anoiher type of product thal may be Tormulated
from a solution is an ointment. An ointment may contain a
sinple base of animal, vegetable, or svathetic oils or semi-
solid hydrocarbons. An ointmenl may conlain [rom aboul
2% o aboul 10% ol an emollient(s) plus [rom about 0.1%
o aboul 2% of a thickening agent(s).

[0046] The compositions vsetul in the present invention
can also be formulated as emulsions. It the carrier is an
cmulsion, [rom aboul 1% lo aboul 10% (¢c.g.. from aboul 2%
o about 5% of the carrier conlaing an emulsifler(s). lmul-
siliers may be nonionic, anionic or calionic. lixamples ol
emulsifiers include, but are not limited to, those set torth in
the ICT Handbook, pp. 1673-1686.

[0047]  lotions and creams can be formulated as emul-
sions. Typically such lotions contain [rom 0.5% 1o about 5%
ol an emulsillier(s), while such creams would typically
contain trom about 1% to about 20% (e.g., trom about 5%
to about 10%) of an emollient(s); from about 20% 10 about
0% (eug., from 30%: (o aboul 70%) ol water: and [rom aboul
1% 1o aboul 10% {c.g., [rom aboul 2% 1o aboul 3%} ol an
emulsifier(s).

[0048] Single emulsion slkin care preparations, such as
lotions and creams, of the oil-in-water type and water-in-oil
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tvpe are well-known in the art and are useful in the sulyject
invention. Mulliphase emulsion composilions, such as the
waler-in-oil-in-water ype or the oil-in-water-in-oil Lype, are
also nseful in the subject invention. In general, such single
or multiphase emvlsions contain water, emollients, and
emulsifiors as cssential ingredients.

[0049] The composilions of this invenlion can also be
lormulated as a gel {c.g.. an aqueous. alcohol. aleoholiwaler.
or 0il gel using a suitable gelling ageni(s)). Sullable gelling
agents for aqueous and/or aleoholic gels include, but are not
limited to, natural gums, acrvlic acid and acrylate polymers
and copolymers, and cellulose derivatives (e.g., hydroxym-
elhyl cellulose and hydroxypropyl cellulose). Suitable gell-
g agents tor oils (such as mineral oil) include, but are not
limited to, hydrogenated butvlene/ethyvlene/stvrene copoly-
mer and hydrogenated ethylene/propylene/styrene copoly-
moer. Such gels typically conlains between about 001% and
5%, by welghl. ol such gelling agents.

[0050]  The compositions ol the present invention can also
be formulated into a solid formulation (e.g., a wax-based
stick, soap bar composition, powder, or wipe). The compo-
sitiom of the present invention can also be combined with a
solid. semi-solid or dissolvable subsirale (cg., a wipe. mask.
pad, glove or strip).

[0051] The compositions of the present invention may
further comprise any of a variety of additional cosmetically
aclive agenlts. Ixamples ol sullable additional active agents
include: additional skin lightening agents, darkening agents.
anli-acne agents. shine control agents, antimicrobial agenis
such as anti-veast agents, anti-tungal, and anti-bacterial
agents, anti-inflammatory agents, anti-parasite agents, exter-
nal analgesics. sunscreens, photo-protectors. antioxidants.
keratolylic  agents,  detergents/surlactants, moislurizers.
nutrients. vilamins. cnergy  enhancers, anti-perspiration
agents, astringents, deodorants, hair removers, hair growth
enhancing agents, hair growth delayving agents, firming
agents, hydration boosters, cllicacy boosters, anli-callous
agents, agents lor skin conditioning, anti-cellulite agents.
fluorides, teeth whitening agents, anti-plaque agents, and
plaque-dissolving agents, odor-control agents such as odor
masking or pH-changing agents, and the like. Examples of
various suitable additional cosmelically acceplable actives
include hydroxy acids, benroyl peroxide, 13-panthenol, UV
filters such as but not limited to avobenzone (Parsol 1789),
bisdisulizole disodivm (Neo Heliopan ADY), diethvlamino
hydroxybenrzoy! hexyl benvoale (Uvinul A Plus). cecamsule
{(Mexoryl 8X), methyl anthranilale, 4-aminobenrzoic acld
(PAIBAY. cinoxale, clhylhexyl triavone (Uvinul 10 150).
homosalate, 4-methylbenzylidene camphor (Parsol 5000),
oety] methoxyeinnamate (Octinoxate), octyl salicylate (Oc-
tisalale). padimate OO (Lscalol 507}, phenylbenzimidarzole
sullomic acid (Imsulivole). polysilicone-15 (Parsol S1.X).
trolamine salicvlate, Bemotrizinol (Tinosorb S5), benzophe-
nones 1-12, dioxybenzone, drometrizole trisiloxane (Mexo-
vl XL, iscotrizinol (Uvasorb HEB), octocrvlene, oxyben-
sone {Lusolex 43607, sulisobenzone, bisoctrizole (linosorb
MY, Gitanium dioxide. vinc oxide, carotenoids, [ree radical
scavengers, spin traps, retinoids and retinoid precursors such
as retinol, retincic acid and retinyl palmitate, ceramides,
polyunsaturated lalty acids. cssential Tally acids. ensymoes.
enyme inhibilors. minerals. hormones such as esirogens.
sleroids such as hydrocortisone, 2-dimethylaminocthanol.
copper salts such as copper chloride, peptides comaining
copper such as Cu:Gly-His-Lys, coenzvme Q10, amino
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acids such a proline, vitamins, lactobionic acid, acetyl-
coenyyme A, niacin, riboflavin. thiamin. ribose. clectron
transporters such as NADITand F'AI 12, and other botlanical
extracts such as oat, aloe vera, Feverfew, Sov, Shiitake
mushroom extracts, and derivatives and mixtures thereof.
[0052] In one embodiment, the compositions of the pres-
cnl invention are skin care compositions thal comprise a
compound of Formula [ and at least one skin lightening
active agent. Examples of suitable skin lightening active
agents include, but are not limited to, tyrosinase inhibitors,
melanin-inhibiting agents, melanosome transfer inhibiting
agenls including PAR-2 anlagomists, exloliants. sunscreens,
relinoids, antioxidants, ‘lranexamic acid, skin bleaching
agents, allantoin, opacifiers, tales and silicas, zine salts, and
the like, and other agents as described in Solano et al.
Pigment Cell Res. 2006, 19 (550-371). lixamples ol suitable
tyrosinase inhibitors include bul. are not limited (o, Vitamin
C and its derivatives, Vitamin 10 and its derivatives. Kojic
Acid, Arbutin, resorcinols, hydroguinone, Flavones e.g.
Licorice flavanoids, Licorice root extract, Mulberry root
extract. Dioscorca Coposila rool exlract, Saxilraga extract
and the like. 1lagic acid. Salicylales and derivatives. (Glu-
cosamine and derivatives, Fullerene, Hinokitiol, Dioic acid,
Acety] glucosamine, Magnolignane, combinations of two or
more thereof, and the like. Examples of vitamin C deriva-
tives include, but are not limiled 1o. ascorbic acid and salls,
Ascorbic Acid-2-Glucoside, sodium  ascorbyl phosphale,
magnesium ascorbyl phosphate, and natural extract enriched
in vitamin €. Examples of vitamin E derivatives include, but
are not limited o, alpha-locopherol. bela, 1locopherol,
gamma-locopherol,  delta-locopherol,  alpha-locotricnol,
beta-tocotrienol, gamma-tocoirienol. delta-locotrienol and
mixtures thereot, tocopherol acetate, tocopherol phosphate
and natural extracts enriched in vitamin E derivatives.
lixamples ol resorcinol derivalives include, bul are nol
limited to. resorcinol, 4-substituted resorcinels like dalkyl-
resorcinols such as 4-bulyresorcinol (rucinol), 4-hexylresor-
cinol, phenylethy! resorcinol, 1(2 4-dihvdroxyphenyl)-3-(2,
4-dimethoxy-3-methyvlphenyl)-Propane and the like and
natural extracts enriched in resorcinols. ixamples of salicy-
lates include, bul are not limited 1o, salicylic acid, acetyl-
salicvlic acid, 4-methoxysalicylic acid and their salts. In
certain preferred embodiments, the tyrosinase nhibitors
include a 4-substituted resorcinol, a vitamin C derivative, or
# vilamin 1% derivative. In more prelerred embodiments, the
fyrosinase  nhibitor comprises  Phenylethyl  resorcinol,
4-hexy] resorcinel, or ascorbvl-2-glucoside.

[0053] Examples of suitable melanin-degradation agents
include, but are not limited 1o, peroxides and enzyvimes such
as peroxidases and lignimases. In certain preferred embaodi-
ments, the melanin-inhibiting agents include a peroxide or a
ligninase.

[0054] Examples of snitable melanosome transter inhibit-
ing agents including PAR-2 antagonists such as soy trypsin
inhibitor or Bowman-Birk [nhibilor. Vitamin 33 and deriva-
lives such as Niacinamide, 1isseniial soy, Whole Soy, Soy
extract. In certain preferred embodiments, the melanosome
transfer inhibiting agents includes a soy extract or niacina-
mide.

[0055]  Iixamples ol exloliants include, but are not limited
lo, alpha-hydroxy acids such as laclic acid, glycolic acid,
malic acid. lartaric acid, citric acid, or any combination of
any of the forepoing, beta-hydroxy acids such as salicylic
acid, polyhydroxy acids such as lactobionic acid and glu-
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conic acid, and mechanical exfoliation such as micro-
dermabrasion. In certain prelerred embodiments, the exflo-
liant include glycolic acid or salicylic acid.

[0056] Examples of sunscreens include, but are not limited
10, avobenzone (Parsol 1789), hisdisulizole disodium (Neo
Heliopan AP}, diethylamino hvdroxybenzovl hexyl benzo-
ale (Uvinul A Plus), cecamsule (Mexoryl 8X), methyl anthra-
nilate. d-aminobensoic acid (PABA), cinoxate. elhylhexyl
triazone (Uvinul T 130), homosalate, 4-methylbenzylidene
camphor (Parsol 5000), octyl methoxyeinnamate (Octinox-
ale), ooyl salicylate (Octlisalate). padimale O (Iiscalol 507).
phenylbensimidarzole sullomic acid {Insulivole). polysili-
cone-15 (Parsol 81.X). trolamine salicylale, 3emotrizinol
(Tinosorh S, benzophenones 1-12, dioxvbenzone, drom-
etrizole trisiloxane (Mexoryl XL), iscotizinol (Uwvasorh
H1113). ocloerylene, oxybenzone (Lusolex 4360), sulisoben-
sone. bisoctrizole (linosorb MY titanium dioxide, zinc
oxide. and the like.

[0057] Examples of retinoids include, but are not limited
10, retinol, retinaldehvde, retinoic acid, retinyl palmitate,
isolrelinoin. lazarolene. bexarolene and Adapalence. In cer-
lain prelerred embodiments, the retinoid is retinol.

[0058] lixamples ol antioxidants include, but are not lim-
ired to, water-soluble antioxidants such as sulthydryl com-
pounds and their derivatives (e.g., sodivm metabisulfite and
N-acetyl-cysicine, glutathione). lipoic acid and dihydroli-
poic acid. stilbenoids such as resveratrol and derivatives.
lactoferring and ascorbic acid and ascorbic acid derivatives
(e.2., ascobyl-2-glucoside, ascorbyl palmitate and ascorbyl
polypeptide). Oil-soluble antioxidants suitable tor vse in the
composilions ol this invention include. but are not limited
1. butylated hydroxytloluene, retinoids (e.g., retinol and
retinyl palmitate), tocopherols (e.g., tocopherol acetate),
tocotrienols, and ubiquinone. Natural extracts containing
antioxidants suitable for vse in the compositions of this
invention. include. bul not limiled to, extracts conlaining
flavomoids and isollavonoids and their derivatives (c.g..
genistein and diadzein), extracts comtaining resveratrol and
the like. Examples of such natural extracts include grape
soed. green Lea, pine bark. leverlew, parthenolide-lree lever-
[ew, oat extracts, pomelo extract. wheal germ extract. | les-
periding Grape exiracl. Portulaca extracl. Iicochalcone.
chalcone, 2.2'-dihvdroxy chalcone, Primula extract, propo-
lis, and the like.

[0059] The additional cosmetically active agent may be
presenl im a composilion in any suilable amount. for
example. in an amount of [rom about L0001 1o about 20M%
by weight of the composition, e.g., about 0.001% to about
10% such as about 0.01% 1o about 5%. In certain preferred
embodiments, in an amount of 0.1% 10 5% and in other
prelerred embodiments rom 1% (o 2%.

[0060] A variety of other materials may also be present in
the compositions of the present invention. These include, for
example, chelating agents, humectants, opacifiers, condi-
Lioners, preservalives. ragrances and the like. The compo-
silioms may include surlactants. for example, those selectled
[rom the group consisting ol anionic, non-ionics. ampho-
teric, cationic, or a combination of two or more thereof,
[0061] In certain preferred embodiments, the present
invenlion comprises applying a compound or composition
of the invention via a substrale comprising such material.
Any suitable substrate may be used in the present invention.
Examples of suitable substrates and substrate materials are
disclosed, for example, in T1.5, Published Application Nos.
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2005/022683 and 200%/0241242 which are incorporated
herein by relerence in their entirely.

[0062]  In certain prelerred embodiments. the substrate is a
wipe or a facial mask. Preterably, such embodiments com-
prise a water-insoluble substrate as such is defined in the
cited references above. For certain embodiments, the water-
insoluble substrale may have a size and shape such that it
covers the [ace of a human user lo [acilitate placing the
water-insoluble substrate about the tace of the user as a mask
substrate. For example, the water-insoluble mask substrate
may have openings for a mouth, nose, andfor cyes ol the
user. Allernatively. the water-insoluble substrate may have
no such openings. Such a conliguralion withoul openings
may beuseful tor embodiments of the invention in which the
water-insoluble substrate is intended to be draped over a
non-lacial expanse of skin or il the waler-insoluble substrate
i intended 1o be used as wipe. The waler-insoluble subsirale
may have various shapes. such as an angular shape (c.g.,
rectangular) or an arcuate shape such as circular or oval.
[0063] In one embodiment of the invention, the product
includes a plurality ol waler-insoluble substrates ol dillerent
shapes. In one embodiment ol the invention. the product
includes a first waler-insoluble substraie and a sceond waler-
insoluble substrate. The first water-insoluble substrate is
shaped for application onto the forehead and the second
waler-insoluble subsirale is shaped [or application proxi-
mate (o the mouth. such as arcas above and/or below the Tips,
the chin, and/or the cheeks. In one embodiment of the
invention, the first water-insoluble substrate is also applied
to the nose repion of the tace. The first water-insoluble
substrate may have a surlace arca of rom about 100 cm” 10
about 200 ¢cm®. such as from aboul 120 ¢em?” 1o about 160 cm?
and the second water-insoluble substrate has a surface area
of from about 100 cm? to about 300 cm?, such as from about
150 ¢m? 1o aboul 250 ¢m®. In one embodiment of the
invention, the waler-insoluble substrale has a low stillness
such that it may, [or example. readily drape over or conlorm
to the face or other body parts of the vser.

[0064] The present invention may comprise application 1o
any skin in need ol treatment on the human body. lior
cxample, application may be made Lo any one or more of the
skin ol the lace, neck, chest. back. arms. axilla, hands and/or
legs. In certain preferred embodiments, the method com-
prises applving a compound of Formula I to skin of the face.
[0065] Any suitable method of applyving the extract 1o the
skin in need may be used in accordance with the present
invention. lior example, the exiract may be applied directly
from a package o the skin in need, by hand to the skin in
need, or may be transferred from a substrate such as a wipe
or mask, or 4 combination of two or more thereoll In other
cmbodiments. the extract may be applied via a dropper, lube,
roller. spray. palch or added 10 a bath or otherwise 10 waler
to be applied t the skin, and the like.

[0066] In certain embodiments, the methods of the present
invention lurther comprise the step ol leaving the compound
ol Formula | in comtact with the skin lor period of time. lior
cxample, in certain prelerred cmbodiments aller application,
the compound is left in contact with the skin for a period of
about 15 minutes or greater. In certain more preferred
cmbodiments. the extract is lefl in contact with the skin lor
aboul 20 minules or greater. more prelerably aboul 1 hour or
areater.

[0067] In certain embodiments, the method of the present
invention colprises a regimen comprising applving the
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compound of Formula 1 to skin mwltiple times over a
sclected period ol ime. lior example, in cerlain embodi-
ments. the present invention provides a method of treating
signs of aging comprising applving to skin in need of
antiaging a composition comprising a compound of Formula
[ once or twice daily lor at least 12 wecks. prelerably at least
% weeks and more preferably Tor atl least 2 wecks.

[0068] In cerlain preferred embodiments. the methods ol
the present invention comprise applying al least two dilTer-
ent compositions or products comprising compound of For-
mula I 1o the skin. For example, the methods may comprise
applying a [irst composition comprising compound ol lor-
mula | o skin in need of antiaging lollowed by applying a
second composition comprising compound of Formula I, but
that is otherwise ditterent trom the first composition, to the
skin in need of antiaging. In certain preferred embodiments,
the first and second composition may be independenily
sclected Trom the group comsisting of lotions, cleansers.
masks, wipes, creams, serums, gels, and the like. In certain
preferred embodiments, at least one of the first and second
composilions is a cleanser. lollon. cream, essence, or serum
and the other s a lacial mask or wipe. In certain other
prelerred embodiments. al least one ol the first and sccond
compositions is a cleanser and the other is a lotion or cream.
[0069] Incertainother preterred embodiments, the method
comprises applying at least three products comprising com-
pound of Vormula [ o skin in need ol antiaging treatment.
Prelerably such three products are selected [rom the group
consisting of cleansers, lotions, creams, essences, and facial
masks.

[0070] The composition according to the invention can be
used 1o treat a variety of skin diseases and conditions, such
as redueing the appearance of skin aging. skin inflammaltion.
and skin pigmentation.

[0071]  lixamples of skin aging thal may be treated by
topical or oral use of the compositions of this invention
include, but are not limited to, wrinkles on the skin, loss of
the firmness or clasticity ol the skin. sagging. lax. As used
herein, (he term “wrinkle™ includes fine line. fine wrinkles.
coarsc  wrinkles.  cellulite, scars, and  strelch  marks.
Examples of wrinkles include, but are not limited to, fine
lines around the eves (e.g., “crow’s feet”), forehead and
cheek wrinkles, [rown-lines, and laugh-lines around the
mouth.

[0072]  lixamples of skin inflammation that may be treated
by topical or oral use ol the compositions of this invention
include, but are not limited 1o, arthritis, contact dermatitis,
atopic dermatitis, psoriasis, seborrheic dermatitis, eczema,
allergie dermatitis. polymorphous light eruplions, inllam-
malory dermatoses. lolliculitis. alopecia. polson ivy. insect
bites, irritation induced by extrinsic factors including, but
1ot limited o, chemicals, trauma, pollutants (such as ciga-
rette smoke) and UV or wind exposure, and secondary
conditions resulting from inflammation including bul not
limited o xerosis, hyperkeratosis, pruritus. post-inflamma-
tory hyper-piginentation, scarring and the like.

[0073] Examples of skin pigmentation that may be treated
by topical or oral use of the compositions of this invention
include, bul arc not limited 1o, skin hyper-pigmentation.
light arcas ol the skin, uncven tone of the skin. discoloration
and pulliness around the eye. Discoloration and pulliness
around the eve include, but are not limited 1o, dark circles
and bags vnder the eve. In one embodiment, the dark circles
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viader the eve being treated are a result of the increase
conceniration ol blood in the skin under the cye.

[0074]  Topical Uses

[0075] Topical vses of the compositions of this invention
containing at least one compound of the Formula (1) and a
cosmetically acceptable carrier are for ageing of the human
skin, dry skin. pigment defeets, UY damages on the skin,
skin unevenness. such as wrinkles, (ine lines, rough skin or
large-pored skin, and diseases associated with skin ageing,
such as defective keratinization, acne, eczema, intlamma-
lion. and skin atrophy.

[0076]  As used herein. “lopical use™ and “lopically apply-
ing” means dircelly laying on or spreading on the skin, hair,
or nail, e.g., by use of the hands or an applicator such as a
wipe,

[0077] Additional Cosmetically Active Agents In one
cmbodiment, the topical composition [urther includes cos-
melically active agenl. Whal is meant by a “cosmetically
active agent” is a compound that has a cosmetic or thera-
peutic effect on the skin, hair, or nails, e.g., lightening
agents, darkening agents such as self-tanning agents, anti-
acne agents. shine control agents, anti-microbial agents,
anti-inflammalory agents, anti-mycolic agents, anti-parasile
agents, external analgesics, sunscreens, photoprotectors,
antioxidants, keratolytic agents, detergents/surfactants,
moisturizers, nulrients, vilamins. cnergy enhancers, anti-
perspiration agents, astringents, deodorants, hair removers,
firming agents. anli-callous agents, and agents lor hair, nail,
and/or skin conditioning.

[0078] In one embodiment, the cosmetically active agent
is selected Trom, but not limited o, (he group consisting ol
hydroxy acids, benzoy] peroxide, sullur resoreinel, ascorbic
acid. 13-panthenol, hydrogquinone, octyl methoxycinnimale,
titanium dioxide, octy] salicvlate, homosalate, avobenzone,
polvphenolics, carotenoids, free radical scavengers, cer-
amides. polyunsalurated latly acids. cssential Tally acids,
cnymes, enzyme inhibilors. minerals. hormones such as
estrogens, steroids such as hydrocortisone, 2-dimethvlam-
inoethanol, copper salts such as copper chloride, coenzyme
(210, lipoic acid, amino acids such a proline and tyrosine,
vitaming, lacloblonic acid, acetyl-coenzyme A, niacin. ribo-
[Tavin, thiamin, ribose, clectron transporters such as NAII
and FADH2, and other botanical extracts such as aloe vera,
teverfew, and sov, and derivatives and mixtures thereof. The
cosmetically active agent will typically be present in the
composition of the invention In an amount ol from aboul
0.001%: o aboul 20%: by weightl ol the composition, c.g.,
about 0.01% to about 10% such as about 0.1% to about 5%.
[0079] Examples of vitamins include, but are not limited
to, vitamin A, vitamin Bs (such as vitamin B3, vitamin B35,
and vilamin 1312), vitamin C. vilamin K. and vilamin |5 and
derivatives thereol.

[0080] In one embodiment, the composition also containg
ole or more antioxidants. Examples of antioxidants include,
but are not limited 1o, water-soluble antioxidants such as
sulthydryl compounds and their derivatives (c.g.. sodium
metabisullile and N-acelyl-cysteine). lipoic acid and dihy-
drolipoic acid, resveratrol, lactoferrin, ascorbic acid, and
ascorbic acid derivatives (e.g., ascorby] palmitate and ascor-
byl polypeptide). Oil-soluble antioxidants suitable lor use in
the compositions ol (his invention include, bul are nol
limited 1o, bulylaled hydroxyiloluene. locopherols (c.g.,
tocophery] acetate), tocotrienols, and vbiquinone. Natural
extracts containing antioxidants suitable for use in the
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compositions of this invention, include, but not limited to,
exlracts containing Mavonolds and isollavonoids and their
derivatives (e.g., genistein and diadyein). extracts conlaining
resveratrol and the like. Examples of such natural extracts
include grape seed, green tea, pine bark, and propolis. Other
examples of antioxidants may be lound on pages 1612-13 of
the ICI [andbook.

[0081]
[0082] The compositions ol the present invention may be
prepared vsing a mineral water, for example mineral water
that has been naturally mineralized such as Evian® Mineral
Waler (Lvian, I'rance). In one cmbodiment, the mineral
waler has a mincralization of al least aboutl 200 mg/l. (c.g..
[rom about 300 mg/l. 1o about 1000 mgl ). In one embodi-
ment, the mineral water contains at least about 10 mg/L of
calcivm and/or at least about 3 me/T. of magnesivm.
[0083]
[0084] Various other malerials may also be present in the
composilions uselul in the subject invention. These include
humectants, proteins and polypeptides, preservatives and an
alkaline agent. Examples of such agents are disclosed in the
ICT Handboole, pp. 1630-1667.

[0085] The compositions of the present invention may also
contain chelaling agents (c.g. FIYIA) and prescrvalives
(c.g.. parabens). lixamples ol suitable prescrvatives and
chelating agents are listed inpp. 1626 and 1654-55 ot'the ICT
Handbook. In addition, the compositions useful herein can
contain conventional cosmetic adjuvants, such as coloranis
such as dyes and pigments, opaciliers (c.g.. titanium diox-
ide), and Fragrances.

[0086] The composition and products containing such
compositions of this invention may be prepared using meth-
odology that is well known by an artisan of ordinary skill.

Mineral Water

Other Malcrials

EXAMPLLS

[0087] The following test methods were used in the
lixamples:

Test Method 1 RARy Transactivation Cellular Assay

[0088] 'This assay sysiem uscs non-human cells cngi-
necred 1o provide constitulive. high-level expression ol the
Human Retinoic Acid Receptor Gamma, a ligand-dependent
transeription factor. Cells include the luciterase reporter
gene Tunctionally Iinked 10 a RARy-responsive promoter.
Thus. quantilying changes in lucilerase expression in the
treated reporter cells provides a sensilive measure ol the
changes in RARy activity,

[0089] Engineered cells are seeded in 96-well plates and
treated with the assessed compounds at 3 concentrations: 0.1
puM, 1 pM and 10 pM. Aller 24h incubation, treatment media
are discarded and [ucilerase deleclion reagent 1s added.
Light emission from each assay well is quantified wsing a
plate-reading luminometer. Both compounds (1) and (2)
showed RARy transactvation in specilic RARY transactiva-
tion cellular assay [rom Indigo Biosciences (Product &
113020013.

Test Method 2 RARy Receptors in Both Agonist Mode (AG)
and Positive Allosteric Modulator Mode (PAM)

[0020] Dwose response activity on RARy receptors in both
agonist mode (A7) and Positive allosteric modulator mode
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(PAM) was tested vsing Invitrogen's GenBLAzerE RAR
gamma cell-based assay according 1o the manulacturer’s
instructions.

Test Method 3 CRAIP2 (Cellular Retinoie Acid 13inding
Protein-1I} and HBEGF (Heparin-Binding Epidermal
Growth Factor-Like Growth Factor) Gene Expression in
Human Explants

[0091]  Cellular retineid binding proteing (CRAIPs) arc a
family ol cyloplasmic binding proteins that have been
shown 1o facilitate the uptake of retinol and prevent retinol
from spontaneous non-enzyvmatic isomerization and oxida-
tion. It has been shown that CRABDP2Z message was up-
regulated by treatment with retinol in human skin, both in
vivo and in vilro. l'urthermore, it has been shown ihal
cpidermal growth [ollowing topical treatment with retinoids
was at least partly induced by HB-EGFE released from
suprabasal keratinocyvtes.

[0092] Human skin explants were prepared as described
by Bellemére et al. (Journal of Investigative Dermatology
{2008y 128, 542-548), treated with 4 pl of compound (1) or
{2y (Cpd (1) and Cpd (2} in the figure) al 2 concentrations:
10 pM and 100 pM and incubated at 37° C., 3% C0O2 in
t-well plates comtaining 1.5 ml ol medium during 48 h. Aler
48 L, the epidermis of each explant is detached trom the
dermis and (i) lysed for RNA extraction with Qiagen Rueasy
kit, (i1} reverse ranseripled using the thermocyceler iCyeler
from Biorad and Applied Biosysiems kit and (iii) analyzed
lor gene expression by perlorming a gPCR using the CIFX96
Biorad Q-PCR svstem and Power Sybergreen PCR master
mix from Applied Biosystems. All steps were performed
according 10 the manulacturer’s instructions. Both com-
pounds induced CRAIIP2 (cellular relinoiec acid binding
protein-11y and 10311 (heparin-binding epidermal growth
tactor-like growth factor) gene expression in human skin
explants when applied topically, Compounds (1) and (2),
used at doses of 10 uM and 100 uM. clicit retinol-like
bivactivily. as shown by the induction of CRABP2 and
HB-EGF gene expression.

lest Method 4 Gene ixpression ol Inllammatory Mediator

Interlevkin 8 (IL-8 mRNA)

[0093]  The skin explant used in lest Method 3 was used
to measure the expression of the gen tor IL-8 mRNA.

[0094] Both compounds showed this activily with less
retinoid skin side effects such as the release of the intlam-
matory medigtor interlevkin 8 as compared to positive
relerence, Neutrogena Rapid Wrinkle Repair (0. 1% retinol).
As depicled in the ligure below. [1L-8 mRNA expression is
lowoer in explant treated with both compounds (1) and (2) as
compared to Nentrogena RWR.

[0095]  Material Sowrce  Compound 1 and 2 were pur-

chased at Sigma which initially sourced them at MolMall
SARL.

lixample 1

[0096] Compounds 1 and 2 showed retinoic acid receplor
gamma transactivation vsing Test Method 1. The results are
shown in the following Table 1
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TABLE 1

RATRy receptor transactivation values (ratio: RLT of

tested material/RTTT of contrel] RTU is Relative Tioht Tonit,

Concentration s

lested marerial L 1 0.1
A Campound 1 6,308 R4578 106988
B Carnpannd 2 6.7220 3.233 55603
o Retinoie aid 83529
reference
Example 2
[0097]  Compounds 1 and 2 showed dose response in

RARy receptors in both agonist mode (AG) and Positive
allosteric modulator mode (PAM) using Test Method 2. The
resulls are shown in FIG. 1.

[0098] I 1 displays 4 graphs: AL 13, € and 120 Theses
graphs are showing dose response activity on RARy recep-
tors 11 agonist mode (graphs A and ), and positive allosteric
modulator mode (graphs B and D); tor compounds (1) and
(2.

[0099]  Vertical axis are labelled in ratio: (emission al 460
nm—background ) (emission at 530 nm—backaround).

[0100] Horizontal axis in logarithimically labeled in uM.
[0101] Graph A represents the dose response activity on

RARy in agonist mode ol compound (13, Fach lorenge
displayed indicales an experimental resull, the correspond-
g curve is traced and average EC30 is calculated: 8.31%10°
sx1.15%107%,

[0102] Graph B represents the dose response activity on
RARy in posilive allosteric modulator mode ol compound
(1. Itach lovenge displayed indicales an experimental resull.
the corresponding curve is traced and average ECS0 is
caleulated: 3.01%107%£3.27#107%,

[0103] Graph C represents the dose response activity on
RARy in agonist mode ol compound (23, Lach lorenge
displayed indicales an experimental resull, the correspond-
g curve is traced and average ECS50 is caleulated:
0.0071+0.0007.

[0104] Graph D represents the dose response activity on
RARy in posilive allosteric modulator mode ol compound
(2. Itach lovenge displayed indicales an experimental resull.
the corresponding curve is traced and average ECS0 is
calculated: 0.0067=0.0027,

lixample 3

[0105]  Samples were ested using Test Method 3

[0106]  Topical (reatment of human skin explants with
compounds {1} and {2}, used at doses of 10 M and 100 uM.
elicit retinol-like bicactivity, as shown by the induection of
CRABP2 and HB-EGF gene expression. Both compounds
showed this activily with less retineid skin side effects such
as the release of the inflammatory mediator inlerleukin 8 as
compared to positive reference, Neutrogena Rapid Wrinkle
Repair (0.1% retinol).

[0107] FIG. 2is a bar graph showing the CRABP2 mRNA

expression in skin explant at 48 h.

[0108]  Vertical axis is labelled in mRNA concentration (%
control).
[0109] Bar A represents the result of an untreated control

sample, % value is 100.
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[0110] Bar B represents the result of a vehicle sample
(PGTOAUOIIRGY, % value 1s 102,

[0111]  Bar C represents the resull ol a sample with com-
pound (1) according 1o the present invention at 107°M in
vehicle, % walve is 236, Result is significant versus
untreated control and versus vehicle.

[0112]  Bar 1 represents the result ol a sample with com-
pound {1 according (o the present invention) at 107*M in
vehicle, % walve is 496, Result is significant versus
vntreated control and versus vehicle.

[0113]  Bar IX represents the resull ol a sample with com-
pound {2) according to the present invention at 107°M in
vehicle, % walve is 191. Result is significant versus
vntreated control and versus vehicle.

[0114] Bar F represents the result of a sample with com-
pound {2) according to the present invention at 107*M in
vehicle, % value is 340, Resull is signilicant  versus
vntreated control and versus vehicle.

[0115] Bar G represents the result of a sample of com-
mercially available Nevrnrogena Rapid Wrinkle Repair,
aclive compound 1s retinol. V1% value is 397, Resull is
significant versus untreated control.

[0116] FIG. 3 is a bar graph showing the HB-EGFE gene
expression in skin explant at 48 L.

[0117]  Bar A represenis the resull of an untreated control
sample. % value is 100,

[0118]  Bar B3 represenis the resull of a vehicle sample
(PG70/E1OHA0), % value is 81,

[0119] Bar C represents the result of a sample with com-
pound (1) according to the present invention at 107>M in
vehicle. % value is 218).

[0120] Bar D represents the result of a sample with
compound (1) according 1o the present invention) at 10~*M
in vehicle, % walve is 313, Result is significant versus
untreated control and versus vehicle.

[0121] Bar I: represents the resull of a sample with com-
pound (2) according 1o the present invention at 107°M in
vehicle, % value is 173.

[0122] Bar I' represents the resull of is a sample with
compound (2) according 1o the present invention at 107*M
in wehicle, % value is 358, Resull is signilicant versus
vntreated control and versus vehicle.

[0123] Bar G represents the result of a sample of com-
mercially available Newrogena Rapid Wrinkle Repair,
active compound is retinol. V1% value is 902, Resull is
significant versus vntreated control.

lixample 4

[0124] Samples were tested vsing Test Method 4. The

resulls are shown in UG 4.

[0125]  Vertical axis is labelled in mRNA concentration (%
conirol).
[0126] Bar A represents the result of an untreated control

sample, % value is 100

[0127] Bar B3 represents the resull ol a wvehicle sample
(PGTOAUOIIRGY, % value 1s 194,

[0128] Bar (7 represents the result ol a sample with com-
pound (1) according 1o the present invention at 107°M in
vehicle, % walve is 422, Result is significant versus
untreated control.

[0129]  Bar 13 represents the resull a sample with com-
pound {1 according (o the present invention) at 107*M in
vehicle, % walve is 410, Result is significant versus
vntreated control.
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[0130] Bar E represents the result a sample with com-
pound (2) according o the present invention at 107M in
vehicle, % wvalue is 334, Resull s significant versus
untreated control.

[0131] 13ar 1 represents the resull a sample with com-
pound (2) according to the present invention at 107*M in
vehicle, % wvalue is 690. Result is significant versus
untreated control.

[0132]  13ar (5 represents the resull a sample of commer-
clally available Neutrogena Rapid Wrinkle Repair. aclive
compound is retinol at 0.1% value is 397, Resull is signili-
cant versus untreated control

Example 5

[0133] A cosmelic composition including compounds 1 or
2 is made according 10 the [bllowing [ormulation

Ingrudient. Quiarity (%)

Water R7.4
C10-30 Alky] Alkylates crosspalyimer 0.4
IHzedinm FIYIA 0.1
Methvlparaben 0.z
Propylpardhen 0.1F
Phenesyet hanel 0.5
Sedium hydroxyde 10% - Agqua 90% 1
Glveory! sleanale - PHO steands 2
BIIT a1
Ceryl aleoal 1
Izononyl izcnonancale B
Cpd il ar(2) 0.1
Ascarbic acid Q.05
Tartal L0
[0134] While the invention has been described above

regarding specilic embodiments thereol. it is apparent that
many changes, modilications, and variations can be made
without departing from the inventive concept disclosed
herein. Accordingly, it is intended 1o embrace all such
changes. modifications. and variations that [all within the
spirit and broad scope ol the appended claims.
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What is claimed is:
1. A method of treating skin comprising applying (o the
skin a composition including 2 compound ol Tormula (13

wherein the dotted lines represent simple or double bond;
prelerably one of the dotled line is a double bond:

R, represent an 1. a carbonated chain. lincar. ringed, or
ramified, saturated or unsaturated, comprising from 1 10
20 carbon aloms;

R, represent a carbonaled chain, linear, ringed, or rami-
fied, saturated or vnsaturated, comprising from 1 1o 20
carbon atoms; preferably a methyl (—CH,) or meth-
ylene (—CHL) moiety,

a represent a carbonated chain, linear, ringed, or ramiiied,
saturated or unsaturated, comprising from 1 to 20
carbon atoms; preferably from 1 10 10 carbon atoms;
more prelerably 6 carbon atoms: prelerably an aromalic
moicly. prelerably a phenyl moicly; preferably a
2-methyl-prop-1,3-diene; include the corresponding
salts (Li*, Na*, K*, Ca™, Ma*.

2. The method of claim 1 wherein the dotted lines are
double bonds, R, is a methyl { CILY or methylene (—CTL)
moiety and A is trom 1 to 20 carbon atoms.

3. The method of claim 2 wherein A is & carbon atoms.

4. Themethod ol claim 3 wherein A is an aromalic moicly.

5. The method of claim 4 wherein A is a phenyl moicty.

6. The method of claim 5§ wherein A is 2-methyl-prop-1,
3-diene.

7. The method of claim 1, wherein said compound s
(210.411.613-7-(1,1,2,2,3, 3-hexamethyl-2.3-dihy dro-11 1-in-
den-3-vl)-3-methvlocta-2,4,6-1riencic acid.

8. The method of claim 1, wherein said compound is
4-(1-{1.1.2.2.3.3-hexamethyl-2.3-dihydro-11 l-inden-5-y1)
vinyljbenvoic acid.



