
(19) United States 
US 20010026789A1 

(12) Patent Application Publication (10) Pub. N0.: US 2001/0026789 A1 
Richard et al. (43) Pub. Date: Oct. 4, 2001 

(54) PHOTOSTABILIZED SUNSCREEN (30) Foreign Application Priority Data 
COMPOSITIONS COMPRISING 
DIBENZOYLMETHANE COMPOUNDS AND Jul. 10, 1998 (FR) .......................................... .. 98-08937 
BENZYLIDENECAMPHOR-SUBSTITUTED 
SILANES/ORGANOSILOXANES 

(76) Inventors: Herve Richard, Villepinte (FR); Serge 
Forestier, Claye Souilly (FR) 

Correspondence Address: 
Norman H. Stepno 
BURNS, DOANE, SWECKER & MATHIS, 
L.L.P. 
PO. Box 1404 
Alexandria, VA 22313-1404 (US) 

(21) Appl. No.: 09/761,827 

(22) Filed: Jan. 18, 2001 

Related US. Application Data 

(62) Division of application No. 09/350,910, ?led on Jul. 
12, 1999, noW Pat. No. 6,200,552. 

Publication Classi?cation 

(51) Int. Cl.7 ............................ ..A61K 7/42; A61K 7/44; 
A61K 7/00 

(52) US. Cl. ............................ .. 424/59; 424/60; 424/400; 
424/401 

(57) ABSTRACT 

Improvedly photostable, topically applicable cosmetic/der 
matological sunscreen compositions Well suited for 
enhanced photoprotection of human skin and/or hair against 
the damaging effects of UV-A and UV-B irradiation, par 
ticularly solar radiation, comprise a photoprotecting 
effective amount of at least one dibenZoylmethane UV 
screening compound, and (ii) an amount of at least one 
silane or organosiloXane substituted by a benZylidenecam 
phor functional group effective to photostabiliZe said at least 
one dibenZoylmethane UV-screening compound 
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PHOTOSTABILIZED SUNSCREEN 
COMPOSITIONS COMPRISING 

DIBENZOYLMETHANE COMPOUNDS AND 
BENZYLIDENECAMPHOR-SUBSTITUTED 

SILANES/ORGANOSILOXANES 

CROSS-REFERENCE TO PRIORITY 
APPLICATION 

[0001] This application is a divisional of application Ser. 
No. 09/350,910, ?led Jul. 12, 1999, noW allowed, incorpo 
rated by reference herein in its entirety and relied upon, 
Which claims priority under 35 U.S.C. §119 of FR-98/08937, 
?led Jul. 10, 1998, assigned to the assignee hereof and 
hereby expressly incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Technical Field of the Invention 

[0003] The present invention relates to improving the 
photostability of at least one dibenZoylmethane sunscreen 
compound With respect to UV radiation, by intimately 
admixing thereWith an effective photostabiliZing amount of 
a silane or organosiloxane compound bearing a benZyliden 
ecamphor substituent. 

[0004] 2. Description of the Prior Art 

[0005] It is knoWn to this art that light radiation With 
Wavelengths of from 280 nm to 400 nm promotes tanning of 
the human epidermis, and that irradiation With Wavelengths 
more particularly ranging from 280 to 320 nm, i.e., UV-B 
irradiation, causes erythema and skin burns Which can be 
harmful to the development of a natural tan. For these 
reasons, as Well as for aesthetic reasons, a constant demand 
exists for controlling this natural tanning and, also, the 
coloration of the skin; such UV-B radiation should thus be 
screened from the skin. 

[0006] It is also knoWn to this art that UV-A irradiation, 
With Wavelengths of from 320 to 400 nm, Which tans the 
skin, is apt to induce an adverse change therein, in particular 
in the case of sensitive skin or skin Which is continually 
exposed to solar radiation. UV-A radiation in particular 
causes a loss of elasticity of the skin and the appearance of 
Wrinkles, promoting premature aging. Such irradiation pro 
motes triggering of the erythemal reaction or enhances this 
reaction in certain individuals and may even be the source of 
phototoxic or photoallergic reactions. Thus, for aesthetic and 
cosmetic reasons such as conserving the skins’ natural 
elasticity, for example, an ever-increasing number of sub 
jects Wish to control the effect of UV-A rays on their skin. 
It is thus desirable to also screen UV-A radiation from the 
skin. 

[0007] In this regard, one particularly advantageous class 
of UV-A screening agents currently includes dibenZoyl 
methane derivatives, and in particular 4-(tert-butyl)-4‘-meth 
oxydibenZoylmethane, Which have high intrinsic absorption 
poWer. These dibenZoylmethane derivatives, Which are com 
pounds that are Well knoWn per se as screening agents that 
are active in the UV-A range, are particularly described in 
FR-A-2,326,405 and FR-A-2,440,933, as Well as in EP-A 
0,114,607; 4-(tert-butyl)-4‘-methoxydibenZoylmethane is 
moreover commercially available under the trademark 
“PARSOL 1789” from Givaudan. 
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[0008] Unfortunately, it has been determined that diben 
Zoylmethane derivatives are compounds that are relatively 
sensitive to ultraviolet radiation (especially UV-Aradiation), 
namely, more speci?cally, they exhibit an annoying ten 
dency to be degraded more or less rapidly under the in?u 
ence of such radiation. Thus, this substantial lack of photo 
chemical stability of dibenZoylmethane derivatives in the 
face of the ultraviolet radiation to Which they are by nature 
intended to be subjected, does not guarantee constant pro 
tection during prolonged exposure to the sun, such that, in a 
restricting manner, repeated applications at regular and close 
time intervals must be carried out by the user in order to 
obtain effective protection of the skin against UV radiation. 

[0009] Thus, EP-A-0,709,080 describes combining diben 
Zoylmethane derivatives With benZalmalonate derivatives in 
order to reduce the photoinstability of said dibenZoyl 
methane derivatives. Nonetheless, the photostabiliZation of 
dibenZoylmethane derivatives With respect to UV radiation 
constitutes, to date, a problem Which has not yet been solved 
completely satisfactorily. 

[0010] FR-2,607,996 and WO-94/04131 describe combin 
ing dibenZoylmethane derivatives With hydrocarbon-based 
benZylidenecamphor derivatives such as 3-(4-methylben 
Zylidene)camphor in order to reduce the photoinstability of 
said dibenZoylmethane derivatives. 

[0011] Another dif?culty, independent of the one indicated 
above, encountered With dibenZoylmethane derivatives is 
that these are lipophilic sunscreen agents With the particular 
feature, and also present the disadvantage of being solid at 
room temperature. Accordingly, formulating same into anti 
sun cosmetic compositions entails certain constraints as 
regards their processing, in particular for determining sol 
vents for properly dissolving same, Whether alone or in 
combination With other screening agents. In this regard, oils 
have been typically employed such as esters, and more 
particularly Clz-C15 alkyl benZoates (“Finsolv TN” mar 
keted by Finetex), or triglycerides, and in particular C8-C12 
fatty acid triglycerides (“Miglyol 812” marketed by Hiils), 
but these various products exhibit solubiliZing properties 
With respect to the aforesaid screening agents that remain 
insufficient. 

[0012] Sunscreen formulations based on dibenZoyl 
methane derivatives and on 3-(4-methylbenZylidene) cam 
phor as described in FR-2,607,996 and WO-94/04131 do not 
obviate this problem of solubility of said dibenZoylmethane 
derivatives completely satisfactorily. 

SUMMARY OF THE INVENTION 

[0013] It has noW unexpectedly and surprisingly been 
found that formulating the dibenZoylmethane derivatives 
indicated above With an effective amount of a silane or 
organosiloxane compound containing a benZylidenecam 
phor substituent, substantially and markedly improves the 
photochemical stability (or photostability) of these same 
dibenZoylmethane derivatives. 

[0014] It has also been determined that the silane or 
organosiloxane compounds containing a benZylidenecam 
phor functional group according to the present invention are 
effective photostabiliZing agents, Which is also very surpris 
ing compared With the knoWn hydrocarbon-based organic 
screening agents derived from benZylidenecamphor, and 



US 2001/0026789 A1 

constitute a family of solvents Which are particularly note 
worthy for the screening agents of dibenZoylmethane deriva 
tive type such as, for example, 4-(tert-butyl)-4‘-methoXy 
dibenZoylmethane; this permits, for an equal amount of 
solvent, formulating greater amounts of screening agents. 

[0015] Thus, the present invention features enhancing the 
stability of at least one dibenZoylmethane compound With 
respect to UV radiation, by intimately formulating thereWith 
an effective photostabiliZing amount of a silane or organosi 
loXane derivative bearing a benZylidenecamphor substitu 
ent. 

[0016] The cosmetic and/or dermatological compositions 
according to this invention present the advantage of being 
particularly photostable, even after prolonged eXposure to 
UV-A and UV-B radiation. Such radiation can be of natural 
origin (sunlight) or arti?cial origin (UV lamp). 

[0017] The present invention, thus, also features formu 
lating a silane or organosiloXane compound containing a 
benZylidenecamphor functional group into a cosmetic or 
dermatological composition including at least one diben 
Zoylmethane sunscreen compound, to enhance the stability 
of said dibenZoylmethane sunscreen With respect to UV 
radiation. 

DETAILED DESCRIPTION OF BEST MODE 
AND SPECIFIC/PREFERRED EMBODIMENTS 

OF THE INVENTION 

[0018] More particularly according to the present inven 
tion, the subject dibenzoylmethane sunscreens are Well 
knoWn per se and are described, in particular, in FR-A-2, 
326,405, FR-A-2,440,933 and EP-A-0,114,607. 

[0019] Consistent hereWith, it is intended, of course, to 
formulate one or more of said dibenZoylmethane compounds 
into the compositions of the invention. 

[0020] Among the dibenZoylmethane derivatives suitable 
for formulation according to the present invention, particu 
larly exemplary are: 

[0021] 2-methyldibenZoylmethane; 

[0022] 4-methyldibenZoylmethane; 
[0023] 4-isopropyldibenZoylmethane; 

[0024] 4-tert-butyldibenZoylmethane; 
[0025] 2,4-dimethyldibenZoylmethane; 
[0026] 2,5-dimethyldibenZoylmethane; 
[0027] 4,4‘-diisopropyldibenZoylmethane; 
[0028] 4,4‘-dimethoXydibenZoylmethane; 
[0029] 4-tert-butyl-4‘-methoXydibenZoylmethane; 
[0030] 2-methyl-5 -isopropyl-4‘-methoXydibenZoyl 

methane; 
[0031] 2-methyl-5-tert-butyl-4‘-methoXydibenZoyl 

methane,; 
[0032] 2,4-dimethyl-4‘-methoXydibenZoylmethane; 
[0033] 2,6-dimethyl-4-tert-butyl-4‘-methoXydibenZoyl 

methane; and 

[0034] 4,4‘-dimethoXydibenZoylmethane. 
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[0035] Among the dibenZoylmethane derivatives com 
pounds indicated above, most particularly preferred is 
4-(tert-butyl)-4‘-methoXydibenZoylmethane, in particular 
that marketed under the trademark “Parsol 1789” by 
Givaudan. This sunscreen agent has the folloWing structural 
formula: 

[0036] Another dibenZoylmethane derivative Which is pre 
ferred according to the present invention is 4-isopropy 
ldibenZoylmethane. This sunscreen agent is marketed under 
the trademark “EusoleX 8020” by Merck, and has the 
folloWing structural formula: 

[0037] The subject dibenZoylmethane derivative(s) are 
advantageously present in the compositions stabiliZed in 
accordance With the present invention in contents generally 
ranging from 0.01% to 10% by Weight, and preferably in 
contents ranging from 0.3% to 5% by Weight, relative to the 
total Weight of the composition. 

[0038] Asecond compound in the compositions according 
to the invention comprises a silane or organosiloXane com 
pound substituted by a benZylidenecamphor functional 
group. These compounds are knoWn to this art and are 
described, as Well as processes for the synthesis thereof, in 
EP-A-0,325,881, EP-A-0,335,777 and EP-A-0,712,855. 

[0039] The silane or organosiloXane compound bearing a 
benZylidenecamphor substituent according to the present 
invention preferably has the structural formula (I) beloW: 

(I) 

[0040] in Which the radicals R1, Which may be identical or 
different, are each a hydrogen atom, an OH radical, a 
saturated or unsaturated, linear or branched, C1-C1O alkyl 
radical, a linear or branched CJL-C1O alkoXy radical or an 
—OSi(CH3)3 radical, With the proviso that tWo adjacent 
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groups R1 may together form an alkylidenedioXy group in 
Which the alkylidene radical contains 1 or 2 carbon atoms; 
a is an integer ranging from 1 to 3; A is a hydrogen atom or 
a radical of formula —L—W such that L is a divalent radical 
of formula (Ila) or (IIb) beloW: 

—CH2—CHR2—[C(R3)2]m—(CO)n—(O)Q—(Z)p— 
Y q— (Ila) 

—CH=CR2—[C(R3)2]m—(CO)n—(O)Q—(Z)p— 
C1 

[0041] Wherein R2 and R3, Which may be identical or 
different, are each a hydrogen atom or a linear or branched 

C1-C5 alkyl radical, Z is a linear or branched, saturated or 
unsaturated CJL-C6 diyl radical, optionally substituted With a 
hydroXyl or linear or branched, saturated or unsaturated 

C2-C8 alkyl radical, Y is —O—, —NR4—, —SO2NH—, 
—(CO)O—, —(CO)NH— or —O(CO)NH—, Wherein R4 is 
a hydrogen atom or a C1-C5 alkyl radical; m is an integer 
ranging from 0 to 10; n is 0 or 1; Q is 0 or 1; p is 0 or 1; g 
is 0 or 1; A1 is a hydrogen atom or a radical —L1—W in 
Which the radical L1 has the de?nition of L, With the proviso 
that When q=1, then Y represents —SO2NH—, With the 
further proviso that only one of the tWo radicals A and A1 is 
a hydrogen atom; W is a radical of formula (1), (2) or (3) 
beloW: 

(IIb) 

(1) 

(2) 

OT 

(3) 

[0042] in Which the radicals R6, Which may be identical or 
different, are each a linear or branched C1-C3O alkyl, phenyl, 
3,3,3-tri?uoropropyl or trimethylsilyloXy radical, at least 
80%, by number, of the radicals R6 being methyl radicals; 
the radicals B, Which may be identical or different, are each 
a radical R6 or a radical X of the formula beloW: 
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(R03 

[0043] in Which R1, L, L1 and a are as de?ned above; r is 
an integer ranging from 0 to 200, inclusive, and s is an 
integer ranging from 0 to 50, inclusive, and, if s=0, at least 
one of the tWo symbols B is X; u is an integer ranging from 
1 to 10, inclusive, and t is an integer ranging from 0 to 10, 
inclusive, With the proviso that t+u is greater than or equal 
to 3. 

[0044] Among the above compounds, particularly pre 
ferred is the family of compounds Which has at least one, 
preferably all, of the folloWing characteristics: 

[0045] R1=H, OCH3, CH3 or tWo adjacent radicals R1 
form a methylenedioXy radical, 

[0046] R2=H or CH3, 

[0047] n=0, 
[0048] g=1. 

[0049] Among such compounds, preferred are those Which 
have at least one, preferably all, of the folloWing character 
istics: 

[0050] R6 is methyl, 
[0051] B is methyl, 

[0052] r ranges from 5 to 20, inclusive, 

[0053] s ranges from 2 to 15, inclusive, 

[0054] t+u ranges from 3 to 10, inclusive, 

[0055] m=1, and 
[0056] R3 is a hydrogen atom or a methyl radical. 

[0057] These compounds and the process for preparing 
same are described, for example, in EBA-0,335,777. 

[0058] A second family of preferred compounds com 
prises the compounds of formula (I) in Which s=0. 

[0059] Exemplary compounds of formula (I) Which are 
particularly preferred are those of the folloWing structural 
formulae: 

(4) 
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-continued 

O\/\/ \ O 

O | 

O\/\/ \ 

O 

O 

[0060] Among the compounds of formula (I) , certain of 
these are novel and constitute another aspect of the present 
invention. 

[0061] This is the case for the compounds of formula (I) 
as de?ned above in Which p is 1 and the radical Z is a linear 
or branched, saturated or unsaturated C1-C6 diyl radical 
substituted by a hydroXyl or linear or branched, saturated or 
unsaturated C2-C8 alkyl radical. Exemplary of these speci?c 
compounds is the compound (7) as described above. 

[0062] Another family of novel compounds of formula (I) 
includes the silane compounds in Which W is a radical of 
formula (3) and n is equal to 0. Among such compounds, the 
compounds (10), (11) and (12) as described above are 
exemplary. 

[0063] According to the invention, by the eXpression 
“effective amount of silane or organosiloXane compound 
bearing a benZylidenecamphor substituent” is intended an 
amount Which is suf?cient to provide an appreciable and 
signi?cant improvement in the photostability of the diben 
Zoylmethane derivative(s) contained in the composition. The 
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(11) 

(12) 

(13) 

minimum amount of stabiliZer to be formulated, Which can 
vary depending on the nature of the cosmetically acceptable 
support (vehicle, diluent or carrier) selected for the compo 
sition, can be determined Without any difficulty via a con 
ventional test for measuring photostability, as described in 
FR-A-2,607,700. 
[0064] The silane or organosiloXane compounds bearing a 
benZylidenecamphor substituent are generally present in the 
compositions according to the invention at a content at least 
equal to 0.5% by Weight, relative to the total Weight of the 
composition. Even more preferably, this content ranges from 
0.5% to 20% by Weight relative to the total Weight of the 
composition. 

[0065] Nonetheless, the cosmetic and/or dermatological 
compositions of the present invention can contain one or 
more complementary hydrophilic or lipophilic sunscreens 
that are active in the UV-A and/or UV-B range (absorbers). 
These complementary screening agents are advantageously 
selected from among cinnamic derivatives, salicylic deriva 
tives, benZophenone derivatives, benZotriaZole derivatives, 
benZimidaZole derivatives, triaZine derivatives, benZalma 
lonate derivatives, [3[3‘-diphenylacrylate derivatives, p-ami 
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nobenZoic acid derivatives, and the screening polymers and 
screening silicones described in WO-93/04665. Other 
examples of organic sunscreens are set forth in EP-A-0,487, 
404. 

[0066] The compositions according to the invention can 
also contain agents for arti?cially tanning and/or broWning 
the skin (self-tanning agents), such as, for example, dihy 
droxyacetone (DHA). 

[0067] The cosmetic and/or dermatological compositions 
according to the invention can also contain pigments or 
nanopigments (average siZe of the primary particles: gener 
ally ranging from 5 nm to 100 nm, preferably from 10 to 50 
nm) of coated or uncoated metal oxides, such as, for 
example, nanopigments of titanium dioxide (amorphous or 
crystalliZed in rutile and/or anatase form), of iron oxide, of 
Zinc oxide, of Zirconium oxide or of cerium oxide, Which are 
all photoprotective agents that are Well knoWn per se, Which 
act by physically blocking out (re?ecting and/or scattering) 
the UV radiation. Conventional coating agents are, more 
over, alumina and/or aluminum stearate. Such coated or 
uncoated metal oxide nanopigments are described, in par 
ticular, in EP-A-0,518,772 and EP-A-0,518,773. 

[0068] The compositions of this invention can also com 
prise conventional cosmetic additives and adjuvants 
selected, in particular, from among fatty substances, organic 
solvents, ionic or nonionic thickeners, softeners, antioxi 
dants, anti-free radical agents, opaci?ers, stabiliZers, emol 
lients, silicones, hydroxy acids, antifoaming agents, mois 
turiZers, vitamins, fragrances, preservatives, surfactants, 
?llers, sequestering agents, polymers, propellants, basifying 
or acidifying agents, colorants, dyes or any other ingredient 
usually used in the cosmetics and/or dermatological ?eld, in 
particular for the manufacture of antisun compositions in the 
form of emulsions. Too, any additional ingredient liable to 
be introduced into the compositions in accordance With the 
invention must be such that it does not substantially affect or 
disrupt the photostabiliZing effect exerted by the silane or 
organosiloxane compounds containing a benZylidenecam 
phor function With respect to the dibenZoylmethane deriva 
tives. 

[0069] Fatty substances can include an oil or a Wax or 
mixtures thereof. By the term “oil” is intended a compound 
Which is liquid at room temperature. By the term “Wax” is 
intended a compound Which is solid or substantially solid at 
room temperature and Whose melting point is generally 
greater than 35° C. 

[0070] Exemplary oils include the mineral oils (petroleum 
jelly); plant oils (sWeet almond oil, macadamia oil, black 
currant pip oil, jojoba oil); and synthetic oils such as 
perhydrosqualene, fatty alcohols, fatty acids or fatty esters 
(such as C12-C15 alkyl benZoate marketed under the trade 
mark “Finsolv TN” by Finetex, octyl palmitate, isopropyl 
lanolate, triglycerides, including capric/caprylic acid trig 
lycerides), oxyethylenated or oxypropylenated fatty esters 
and ethers; silicone oils (cyclomethicone, polydimethylsi 
loxanes or PDMS) or ?uoro oils, and polyalkylenes. 

[0071] Exemplary Waxy compounds include paraf?n, car 
nauba Wax, beesWax and hydrogenated castor oil. 

[0072] And exemplary organic solvents include the loWer 
alcohols and polyols. 
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[0073] The thickeners are advantageously selected, in 
particular, from among crosslinked polyacrylic acids, and 
modi?ed or unmodi?ed guar gums and cellulose gums, such 
as hydroxypropyl guar gum, methylhydroxyethylcellulose 
and hydroxpropylmethyl cellulose. 

[0074] The compositions according to the invention are 
easily formulated according to techniques Which are Well 
knoWn to this art, in particular those intended for the 
preparation of emulsions of oil-in-Water or Water-in-oil type. 

[0075] This compositions can be, in particular, in the form 
of a simple or complex (O/W, W/O, O/W/O or W/O/W) 
emulsion, such as a cream or a milk, or in the form of a gel 
or a cream-gel, a poWder or a solid tube and can optionally 
be packaged as an aerosol and can be in the form of a mousse 
or a spray. 

[0076] The compositions according to the invention are 
preferably formulated as oil-in-Water emulsions. 

[0077] When it is an emulsion, the aqueous phase thereof 
can comprise a nonionic vesicle dispersion prepared accord 
ing to knoWn techniques (Bangham, Standish and Watkins, 
J. Mol. Biol., 13, 238 (1965), FR-2,315,991 and FR 2,416, 
008). 
[0078] The cosmetic and/or dermatological compositions 
of the invention are useful for protecting the human epider 
mis or the hair against ultraviolet radiation, as an antisun 
composition or as a makeup product. 

[0079] When the cosmetic compositions according to the 
invention are for protecting the human epidermis against UV 
rays, or as an antisun (sunscreen) composition, these can be 
formulated as suspensions or dispersions in solvents or fatty 
substances, in the form of a nonionic vesicle dispersion or in 
the form of an emulsion, preferably of oil-in-Water type, 
such as a cream or a milk, in the form of an ointment, a gel, 
a cream-gel, a solid tube, a stick, a lotion, an aerosol mousse 
or a spray. 

[0080] When the cosmetic compositions according to the 
invention are used for protecting the hair, same can be in the 
form of a shampoo, a lotion, a gel, an emulsion or a nonionic 
vesicle dispersion, and can constitute, for example, a rinse 
out composition, to be applied before or after shampooing, 
before or after dyeing or bleaching, before, during or after 
permanent-Waving or straightening the hair, a styling or 
treating lotion or gel, a bloW-drying or hairsetting lotion or 
gel, or a permanent-Waving, straightening, dyeing or bleach 
ing composition for the hair. 

[0081] When the subject compositions are used as makeup 
product for the eyelashes, the eyebroWs or the skin, such as 
an epidermal treatment cream, a foundation, a lipstick, an 
eyeshadoW, a face poWder, a mascara or an eyeliner, same 
can be in solid or pasty, anhydrous or aqueous form, such as 
oil-in-Water or Water-in-oil emulsions, nonionic vesicle dis 
persions or alternatively suspensions. 

[0082] For illustrative purposes, for the antisun formula 
tions in accordance With the invention Which contain a 
support of oil-in-Water emulsion type, the aqueous phase (in 
particular comprising the hydrophilic screening agents) gen 
erally constituting from 50% to 95% by Weight, preferably 
from 70% to 90% by Weight, relative to the total Weight of 
the overall formulation, the oily phase (in particular com 
prising the lipophilic screening agents) generally constitutes 
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from 5% to 50% by Weight, preferably from 10% to 30% by 
Weight, relative to the entire formulation, and the (co)emul 
si?er(s) generally represent(s) from 0.5% to 20% by Weight, 
preferably from 2% to 10% by Weight, relative to the entire 
formulation. 

[0083] In order to further illustrate the present invention 
and the advantages thereof, the folloWing speci?c examples 
are given, it being understood that same are intended only as 

illustrative and in noWise limitative. 

EXAMPLE 1 

Preparation of the compound of formula (4) 

[0084] 

(4) 

[0085] 37.53 g (0.169 mol) of heptamethyltrisiloxane 
Were added dropWise over 30 minutes to a solution of 

3-(4-allyloxy-benZylidene)-1,7,7-trimethylbicyclo[2.2.1] 
heptan-2-one, prepared in accordance With Example 8 of 
FR-A-2,430,938 (50 g, 0.169 mol), and of catalyst (complex 
containing 3%-3.5% by Weight of Pt in cyclovinylmethyl 
siloxane marketed by Hiils Petrarch PC085: 200 pl) in 140 
ml of dry toluene heated to 80° C. The mixture Was 

maintained at this temperature for 6 hours. The reaction 
mixture Was concentrated. The residue Was taken up in 

dichloromethane and this solution Was passed through a bed 
of Celite. The pale yelloW oil obtained Was crystalliZed from 
heptane. 31 g (yield: 41%) of the target compound of this 
Example 1 Were thus obtained in the form of a White 

poWder: 
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[0086] m.p.: 47°-48° C. 

[0087] UV (95% ethanol) )L =318 nm, emax 
[0088] Elemental analysis for C27H46O4Si3: 

[0089] Theory: C6250 H8.94 $116.24 

[0090] Found: C62.43 H9.00 Si16.26 

EXAMPLE 2 

=27,000 rnaX 

Preparation of the compound of formula (5) 

[0091] 

(5) 

[0092] 12.2 g (0.055 mol) of heptamethyltrisiloxane Were 
added dropWise over 30 minutes to a solution of 1,7,7 
trimethyl-3-[4-(2-methylallyloxy)benZylidene] bicyclo 
[2.2.1]heptan-2-one (15.5 g, 0.05 mol) and catalyst (com 
plex containing 3%-3.5% by Weight of Pt in 
cyclovinylmethylsiloxane marketed by Hiils Petrarch 
PC085:100 pl) in 35 ml of dry toluene heated to 80° C. The 
mixture Was maintained at this temperature for 3 hours. The 
reaction mixture Was concentrated and, after chromatogra 
phy on silica (eluent: 50/50 heptane/dichloromethane), 23 g 
(yield: 86%) of a colorless oil of the target compound of this 
Example 2 Were obtained: 

[0093] UV (ethanol) kmaX=320 nm, e =26,200 

[0094] Elemental analysis for C28H48O4Si3: 
[0095] Theory: C6310 H908 $115.81 
[0096] Found: C63.02 H9.00 Si15.64 

EXAMPLE 3 

max 

Preparation of the compound of formula (6) 

[0097] 

(6) 

Si (CH2)3—O 
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[0098] 50 g (0.117 mol) of 01,00-dodecamethyl-hexasilox 
ane Were added dropWise over 1 hour, 30 minutes, to a 
solution of 1,7,7-trimethyl-3-[4-(2-methylallyl-oxy)ben 
Zylidene]bicyclo[2.2.1] heptan-2-one (69.8 g, 0.235 mol) 
and of catalyst (complex containing 3%-3.5% by Weight of 
Pt in cyclovinylmethylsiloxane marketed by Hiils Petrarch 
PC085: 100 pl) in 110 ml of dry toluene heated to 80° C. The 
mixture Was maintained at this temperature for 1 hour, 30 
minutes. The reaction mixture Was concentrated and, after 
chromatography on silica (eluent: 98/2 heptane/ethyl acetate 
folloWed by gradient up to 50/50 heptane/ethyl acetate), 47.5 
g (yield: 40%) of a viscous, pale yelloW oil of the target 
compound of this Example 3 Was obtained: 

[0099] UV (ethanol) kmaX=320 nm, emaX=26,200 

[0100] Elemental analysis for C52H86O9Si6: 

Theory: c6101 Hs.47 511 6.46 

Found: c6104 H852 $116.10 

EXAMPLE 4 

Preparation of the compound of formula (7) 

[0101] 

(7) 

\ ./ 
OH o/ S1\ / 

| . . OWOW 51% ST’ 
\ 

O 

[0102] A mixture of 3-(4-hydroxybenZylidene)1,7,7-trim 
ethyl-N-bicyclo [2.2.1] heptan-2-one (10 g, 0.039 mol) and 
3-glycidyloxypropyl-bis-(trimethylsiloxy) methylsilane 
(14.8 g, 0.044 mol) in the presence of tetrabutylammonium 
bromide (0.6 g) Was maintained at 110° C. for 6 hours, While 
bubbling nitrogen there-through. The crude oil obtained Was 
chromatographed on silica (eluent: 20/80 ethyl acetate/ 
heptane) to give, in medium fractions, 10 g (yield: 43%) of 
the target compound of this Example 4 in the form of a 
colorless oil: 

[0103] UV (ethanol) )L =318 nm, e =26,900 mm; mm; 

[0104] Elemental analysis for C3OH52O6Si3: 

C60.76 H884 
C6054 H887 

Si14.21 
Si13.96 

Theory: 
Found: 
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EXAMPLE 5 

Preparation of the compound of formula (10) 

[0105] 

(10) 

[0106] 5.37 g (0.0525 mol) of diethylmethylsilane Were 
added dropWise over 20 minutes to a solution of 1,7,7 
trimethyl-3-[4-(2-methylallyloxy)benZylidene] bicyclo 
[2.2.1] heptan-2-one (15.5 g, 0.05 mol) and of catalyst 
(complex containing 3%-3.5% by Weight of Pt in cyclovi 
nylmethylsiloxane marketed by Hiils Petrarch PC085: 200 
pl) in 10 ml of dry toluene heated to 70° C. The mixture Was 
maintained at this temperature for 48 hours. The reaction 
mixture Was concentrated and, after chromatography on 
silica (eluent: heptane/ dichloromethane), 11.8 g (yield: 
57%) of a viscous colorless oil of the target compound of 
this Example 5, Which crystalliZed, Were obtained: 

[0107] m.p.: 39°-40° C. 

[0108] UV (ethanol) kmaX=320 nm, e =28,230 

[0109] Elemental analysis for C26H4OO2Si: 
rnaX 

Theory: C75. 67 H9.77 $16.81 
Found: c75.42 H9.77 $17.10 

EXAMPLE 6 

Preparation of the compound of formula (11) 

[0110] 

(11) 

[0111] (a) First step: Preparation of 3-methoxy-4-(3- tri 
methylsilanylpropyloxy) benZaldehyde 
[0112] 3-chloropropyltrimethylsilane (33.14 g, 0.22 mol) 
Was added dropWise over 20 minutes to a mixture of vanillin 

(30.4 g, 0.2 mol) and potassium carbonate (30.4 g, 0.22 mol) 
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in 150 ml of dry DMF heated to 80° C. under nitrogen. The 
mixture Was maintained for 4 hours at 95°-110° C. The 
reaction mixture Was cooled and poured into ice-cold Water. 
The aqueous phase Was extracted three times With dichlo 
romethane. The organic phases Were dried over sodium 
sulfate and concentrated under vacuum. After distillation 
under vacuum (0.04 mm Hg), 47.5 g (yield: 89%) of 
3-methoxy-4-(3-trimethylsilanylpropyloxy) benZaldehyde 
Were obtained in the form of a slightly pinkish oil distilling 
at 112°-114° C. and employed Without further puri?cation in 
the folloWing step. 

[0113] (b) Second step: Preparation of the target com 
pound of this Example 6 

[0114] Amixture of camphor (8.36 g, 0.055 mol) and NaH 
at 50% in oil (2.64 g, 0.055 mol; rinsed With dry heptane and 
then With dry dimethoxyethane) in 40 ml of dry dimethoxy 
ethane Was heated at 80° C. for 30 minutes. The step (a) 
derivative (13.32 g, 0.05 mol) dissolved in 30 ml of 
dimethoxyethane Was added dropWise thereto over 20 min 
utes at 80° C. The mixture Was maintained under stirring at 
80° C. for 3 hours. After cooling, the mixture Was poured 
into ice-cold Water. The precipitate obtained Was Washed 
With Water and then recrystalliZed from ethanol to give 12.4 
g (yield: 62%) of the target compound of this Example 6 in 
the form of a White poWder: 

[0115] m.p.: 79°-80° C. 

[0116] UV (ethanol) )tmax =21,300 
[0117] Elemental analysis for C24H36O3Si: 

max 

Theory: c7195 H9.06 Si7.01 
Found: 071.80 H9.05 Si6.80 

EXAMPLE 7 

Preparation of the compound of formula (12) 

[0118] 

(12) 

O Si/ 
W \ 

[0119] (a) First step: preparation of 4-(3-trimethylsilanyl 
propyloxy)benZaldehyde 
[0120] 3-chloropropyltrimethylsilane (33.14 g, 0.22 mol) 
Was added dropWise over 10 minutes to a mixture of 
4-hydroxybenZaldehyde (24.4 g, 0.2 mol) and potassium 
carbonate (30.4 g, 0.22 mol) in 150 ml of dry DMF 
maintained at 120° C. under nitrogen. The mixture Was 
maintained for 2 hours, 30 minutes, at 120°-130° C. The 
reaction mixture Was cooled and poured into ice-cold Water. 
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The aqueous phase Was extracted 3 times With dichlo 
romethane. The organic phases Were dried over sodium 
sulfate and concentrated under vacuum. After distillation 

under vacuum (0.2 mmHg), 40.5 g (yield: 86%) of 4-(3 
trimethylsilanylpropyloxy) benZaldehyde Were obtained in 
the form of a colorless oil distilling at 110-114° C. and 
employed Without further puri?cation in the folloWing step. 

[0121] (b) Second step: preparation of the target com 
pound of this Example 7 

[0122] A mixture of camphor (15.2 g, 0.1 mol) and NaH 
at 50% in oil (4.8 g, 0.1 mol); rinsed With dry heptane and 
then With dry dimethoxyethane) in 50 ml of dry dimethoxy 
ethane Were heated at 80° C. for 30 minutes. The above step 
(a) derivative (21.3 g, 0.09 mol) dissolved in 30 ml of 
diethoxyethane Was added dropWise thereto over 20 minutes 
at 80° C. The mixture Was maintained under stirring at 80° 
C. for 2 hours. After cooling, the mixture Was poured into 
ice-cold Water. The precipitate obtained Was Washed With 
Water and then recrystalliZed from ethanol to give 20.6 g 
(yield: 60%) of the target compound of this Example 7 in the 
form of a White poWder: 

[0123] 

[0124] UV (ethanol) )L 

m.p.: 100°-101° C. 

=320 nm, e =26,530 mm; mm; 

[0125] Elemental analysis for C23H34O2Si: 

Theory: C74.54 H9.25 Si7.58 
Found: C74. 62 H9.17 Si7.80 

EXAMPLE 8 

[0126] The compositions described beloW Were formu 
lated (the amounts are expressed as a % by Weight relative 
to the total Weight of the composition): 

[0127] Composition A (comparative) 

Ingredients Composition A 

Isopropyl myristate 30 
Parsol 1789 1.5 
Ethanol q.s. 100 

[0128] Composition A‘ (comparative) 

Ingredients Composition A’ 

Isopropyl myristate 30 
3-(4-methylbenzylidene- 5 
camphor (Eusolex 6300) 
Parsol 1789 1.5 
Ethanol q.s. 100 

[0129] The folloWing compositions B to E (according to 
the present invention) also comprised 5% by Weight of a 
silicone benZylidenecamphor compound of this invention. 
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Composition Composition Composition Composition 
Ingredients B C D E 

Isopropyl 3O 3O 3O 3O 
myristate 
Parsol 1789 1.5 1.5 1.5 1.5 
Silicone Example 5 Example 6 Example 7 Example 2 
benzyl-idene 
camphor 
according to 
the invention 
Ethanol qs 100 qs 100 qs 100 qs 100 

[0130] For each of these compositions, the percentage of 
residual Parsol 1789 (4-tert-butyl-4‘—methoxydibenzoyl 
methane) after irradiation With UV according to the folloW 
ing procedure Was determined: for each formula, three 
control samples and three test samples Were prepared. 2 
pal/cm of formula Were spread by hand onto frosted glass 
plates. The plates Were then exposed in a chamber, the 
temperature of Which Was adjusted to about 35°-40° C. 
(Heraeus Suntest CPS), for the time required to obtain an 
exposure, expressed relative to the UVA ?ux, of 30 J /cm2, in 
order to simulate natural UV irradiation by storing the 
control plates in darkness during the period of irradiation of 
the other plates. 

[0131] The samples Were then assayed in the following 
manner: the screening agents Were extracted by immersing 
each plate in 50 g of ethanol in order to dissolve the 
screening agents. The plates and the solvent containing the 
screening agents Were then treated With ultrasound for 15 
minutes in order to ensure ef?cient extraction. The solutions 
obtained Were analyzed by spectrophotometry at the )tmax of 
each of the screening agents. 

[0132] For each test formula, the level of residual 4-tert 
butyl-4‘—methoxydibenzoylmethane after irradiation Was 
given by the ratio of its concentration in the irradiated 
sample to its concentrated in the non-irradiated sample. 

[0133] The results, as a percentage of 4-tert-butyl-4‘ 
methoxydibenZoylmethane remaining, are reported in the 
Table beloW: 

TABLE 

OD % of residual 
Composition Parsol 1789 

Composition A (comparative) 5 r 1 
Composition A’ (comparative) 58.8 
Composition B (invention) 76 r 6 
Composition C (invention) 81 r 6 
Composition D (invention) 79 r 7 
Composition E (invention) 69 r 3 

[0134] These results clearly evidenced that the presence of 
a silane or organosilxane compound containing a ben 
Zylidenecamphor group improved the photostability of 
4-tert-butyl-4‘-methoxydibenZoylmethane. 

[0135] These results also evidenced that the photostability 
of 4-tert-butyl-4‘-methoxydibenZoyl-methane obtained in 
the presence of a hydrocarbon-based benZylidenecamphor 
compound Was further improved by formulating therewith, 
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in place of the latter compound, silane or organosiloxane 
compounds containing a benZylidenecamphor group. 

[0136] While the invention has been described in terms of 
various preferred embodiments, the skilled artisan Will 
appreciate that various modi?cations, substitutions, omis 
sions, and changes may be made Without departing from the 
spirit thereof. Accordingly, it is intended that the scope of the 
present invention be limited solely by the scope of the 
folloWing claims, including equivalents thereof. 

What is claimed is: 
1. A method for photostabiliZing a topically applicable 

cosmetic/dermatological sunscreen composition suited for 
the uv-photoprotection of human skin and/or hair compris 
ing a photoprotecting effective amount of at least one 
dibenZoylmethane UV-screening compound, said method 
comprising admixing into said composition an amount of at 
least one silane or organosiloxane substituted by a ben 
Zylidenecamphor functional group effective to photostabi 
liZe said at least one dibenZoylmethane UV-screening com 
pound. 

2. The method as de?ned by claim 1, Wherein said at least 
one silane or organosiloxane substituted by a benZyliden 
ecamphor functional group has the structural formula (I): 

(I) 

/ | 

A1 \ \ \TA 
(R03 

in Which the radicals R1, Which may be identical or dif 
ferent, are each a hydrogen atom, an OH radical, a satu 
rated or unsaturated, linear or branched, Cl-C1O alkyl 
radical, a linear or branched ClCO1O alkoxy radical or an 
—OSi(CH3)3 radical, With the proviso that tWo adjacent 
groups R1 may together form an alkylidenedioxy group in 
Which the alkylidene radical contains 1 or 2 carbon 
atoms; a is an integer ranging from 1 to 3; A is a hydro 
gen atom or a radical of the formula —L—W Wherein L 
is a divalent radical of formula (Ila) or (lIb) beloW: 

in Which the radicals R2 and R3, Which may be identical 
or different, are each a hydrogen atom or a linear or 

branched Cl-C5 alkyl radical, Z is a linear or branched, 
saturated or unsaturated Cl-C6 diyl radical, optionally 
substituted With a hydroxyl or linear or branched, 
saturated or unsaturated C2-C8 alkyl radical, Y is 
—O—, —NR4—, —SO2NH—, —(CO)O—, 
—(CO)NH— or —O(CO)NH—, Wherein R4 is a 
hydrogen atom or a Cl-C5 alkyl radical; m is an integer 
ranging from 0 to 10; n is 0 or 1; Q is 0 or 1; p is 0 or 
1; g is 0 or 1; A1 is a hydrogen atom or a radical 
—L1—W in Which the radical L1 has the de?nition of 
L, With the proviso that, When q=1, then Y is 
—SO2NH—, With the further proviso that only one of 
the tWo radicals A and A1 is a hydrogen atom; W is a 
radical of formula (1), (2) or (3) beloW: 

(IIb) 
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(1) 

1' s 

(2) 

in Which the radicals R6, Which may be identical or dif 
ferent, are each a linear or branched Cpl-C3O alkyl, phenyl, 
3,3,3-tri?uoropropyl or trimethylsilyloXy radical, at least 
80%, by number, of the radicals R6 being methyl radicals; 
the radicals B, Which may be identical or different, are 
each a radical R6 or a radical X of the formula beloW: 
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in Which R1, L, L1 and a are as de?ned above; r is an 
integer ranging from 0 to 200, inclusive, and s is an inte 
ger ranging from 0 to 50, inclusive, and, if s=0, at least 
one of the tWo symbols B is X; u is an integer ranging 
from 1 to 10, inclusive, and t is an integer ranging from 0 
to 10, inclusive, With the proviso that t+u is greater than 
or equal to 3. 

3. The method as de?ned in claim 2, Wherein in formula 
(I), at least one of the folloWing conditions is satis?ed: 

R1=H, OCH3, CH3 or tWo adjacent radicals R1 together 
form a methylenedioXy group; 

R2=H or CH3, 

g=1. 
4. The method as de?ned by claim 2, Wherein in formula 

(I), at least one of the folloWing conditions is satis?ed: 

R6 is methyl; 

B is methyl; 

r ranges from 5 to 20, inclusive; 

5 ranges from 2 to 15, inclusive; 

t+u ranges from 3 to 10, inclusive; 

Q=1; 
R3 is a hydrogen atom or a methyl radical. 
5. The method as de?ned by claim 2, Wherein in formula 

(I), §=0 
6. The method as de?ned by claim 2, Wherein said at least 

one compound having the formula (I) is selected from 
among those of the folloWing structural formulae: 

(4) 

(5) 



US 2001/0026789 A1 Oct. 4, 2001 
12 

-continued 

(6) 
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-continued 

!/ 
O\/\/S1\ 

\ 

O 

l. l. l \_ 
S1—O S1—O S1—O S1 

| 5 | 5 l 

O 

7. The method as de?ned by claim 2, Wherein in formula 

(I), H is equal to 1 and the radical Z is a linear or branched, 

saturated or unsaturated C1-C6 diyl radical substituted by a 
hydroXyl or linear or branched, saturated or unsaturated 

C2-C8 alkyl radical. 
8. The method as de?ned by claim 7, Wherein said at least 

one formula (I) compound has the structural formula (7): 

(7) 

OH 

9. The method as de?ned by claim 2, Wherein in formula 

(I), W is a radical of formula (3) and n=0. 

10. The method as de?ned by claim 9, Wherein said at 

least one compound having the formula (I) is selected from 
among those of the folloWing structural formulae: 
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(12) 

(13) 

(10) 

Et 

O\)\/ l \ Et 

OW Si< 

(11) 

(12) 
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11. The method as de?ned by claim 2, Wherein said at 
least one dibenZoylmethane UV-screening compound com 
prises 

2-methyldibenZoylmethane, 

4-methyldibenZoylmethane, 

4-isopropyldibenZoylmethane, 

4-tert-butyldibenZoylmethane, 

2,4-dimethyldibenZoylmethane, 

2,5-dimethyldibenZoylmethane, 

4,4‘- diisopropyldibenZoylmethane, 

4,4‘-dimethoxydibenZoylmethane, 

4-tert-butyl-4‘-methoxydibenZoylmethane, 

2-methyl-5-isopropyl-4‘-methoxydibenZoylmethane, 

2-methyl-5-tert-butyl-4‘-methoxydibenZoylmethane, 

2,4-dimethyl-4‘-methoxydibenZoylmethane, and/or 

2,6-dimethyl-4-tert-butyl-4‘-methoxydibenZoylmethane. 
12. The method as de?ned by claim 11, Wherein said at 

least one dibenZoylmethane UV-screening compound com 
prises 4-(tert-butyl)-4‘-methoxydibenZoylmethane. 

13. The method as de?ned by claim 11, Wherein said at 
least one dibenZoylmethane UV-screening compound com 
prises 4-isopropyldibenZoylmethane. 

14. The method as de?ned by claim 1, Wherein said 
composition is formulated into a topically applicable, cos 
metically/dermatologically acceptable vehicle, diluent or 
carrier therefor. 

15. The method as de?ned by claim 1, Wherein said 
composition comprises from 0.01%to 10% by Weight of said 
at least one dibenZoylmethane UV-screening compound. 

16. The method as de?ned by claim 1, Wherein said 
composition comprises from 0.01% to 6% by Weight of said 
at least one dibenZoylmethane UV-screening compound. 

17. The method as de?ned by claim 15, Wherein said 
composition comprises at least 0.5% by Weight of said at 
least one substituted silane or organosiloxane. 

18. The method as de?ned by claim 15, Wherein said 
composition comprises from 0.5% to 20% by Weight of said 
at least one substituted silane or organosiloxane. 

19. A compound having the structural formula (10): 

(10) 

Et 

O\)\/ 1 \ Et 

14 
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20. A compound having the structural formula (11): 

(11) 

21. A compound having the structural formula (12): 

(12) 

22. The method as de?ned by claim 1, Wherein said 
composition comprises an oil-in-Water emulsion. 

23. The method as de?ned by claim 1, Wherein said 
composition comprises a Water-in-oil emulsion. 

24. The method as de?ned by claim 1, Wherein said 
composition further comprises at least one additional hydro 
philic or lipophilic organic UV-A and/or UV-B sunscreen. 

25. The method as de?ned by claim 24, Wherein said 
composition further comprises at least one cinnamic deriva 
tive, salicylic derivative, triaZine derivative, benZotriaZole 
derivative, benZimidaZole derivative, benZophenone deriva 
tive, [3,[3-diphenylacrylate derivative, p-aminobenZoic acid 
derivative, sunscreen polymer, or sunscreen silicone. 

26. The method as de?ned by claim 1, Wherein said 
composition further comprises a photoprotecting effective 
amount of particulates of at least one inorganic pigment or 
nanopigment. 

27. The method as de?ned by claim 26, Wherein said at 
least one pigment or nanopigment comprises titanium diox 
ide, Zinc oxide, iron oxide, Zirconium oxide, cerium oxide, 
or mixture thereof. 

28. The method as de?ned by claim 1, Wherein said 
composition further comprises at least one active agent for 
the arti?cial tanning and/or broWning of human skin. 

29. The method as de?ned by claim 1, Wherein said 
composition further comprises at least one cosmetically 
acceptable adjuvant or additive. 

30. The method as de?ned by claim 29, Wherein said at 
least one adjuvant or additive comprises a fat, organic 
solvent, ionic or nonionic thickening agent, softener, anti 
oxidant, anti-free-radical antioxidant, opacifying agent, sta 
biliZing agent, emollient, silicone, hydroxy acid, anti-foam 
ing agent, hydrating agent, vitamin, fragrance, preservative, 
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surfactant, ?ller, sequestering agent, polymer, propellant, 
basifying of acidifying agent, dye colorant, or mixture 
thereof. 

31. The method as de?ned by claim 1, Wherein said 
composition comprises a nonionic vesicle dispersion, emul 
sion, cream, milk, gel, cream gel, ointment, suspension, 
dispersion, poWder, solid stick, foam or spray. 

32. The method as de?ned by claim 1, Wherein said 
composition comprises a makeup. 
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33. The method as de?ned by claim 32, Wherein said 
composition comprises an anhydrous or aqueous solid or 
paste, emulsion, suspension, or dispersion. 

34. The method as de?ned by claim 1, Wherein said 
composition comprises a shampoo, lotion, gel, emulsion, 
non-ionic vesicle dispersion, hair lacquer, or rinse. 


