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USE OF SUNSCREEN COMBINATIONS 
COMPRISING, AS ESSENTIAL CONSTITUENT, 

AMINO-SUBSTITUTED 
HYDROXYBENZOPHENONES AS PHOTOSTABLE 

UV FILTERS IN COSMETIC AND 
PHARMACEUTICAL PREPARATIONS 

[0001] Use of sunscreen combinations comprising, as 
essential constituent, amino-substituted hydroXybenZophe 
nones as photostable UV ?lters in cosmetic and pharmaceu 
tical preparations 

[0002] The invention relates to the use of sunscreen com 
binations Which comprise, as constituent Which absorbs in 
the UV-A region, amino-substituted hydroXybenZophe 
nones, and at least one other sunscreen Which absorbs in the 
UV-A, region, UV-B region or in both regions, chosen from 
a group de?ned in detail beloW as photostable UV ?lter 
combination in cosmetic and pharmaceutical preparations 
for protecting the human epidermis or human hair against 
UV radiation, speci?cally in the range from 320 to 400 nm. 

[0003] The sunscreens employed in cosmetic and pharma 
ceutical preparations have the task of preventing, or at least 
diminishing the consequences of, harmful effects of sunlight 
on the human skin. HoWever, these sunscreens also serve to 
protect other ingredients from decomposition or degradation 
by UV radiation. In hair cosmetic formulations the aim is to 
reduce damage to the keratin ?bers by UV rays. 

[0004] The sunlight reaching the surface of the earth 
contains proportions of UV-B radiation (280 to 320 nm) and 
UV-A radiation (>320 nm), Which are directly adjacent to the 
visible light region. The effect on the human skin is mani 
fested, particularly in the case of UV-B radiation, by sun 
burn. Accordingly, the industry offers a relatively large 
number of substances Which absorb UV-B radiation and thus 
prevent sunburn. 

[0005] Dermatological investigations have noW shoWn 
that UV-A radiation is also perfectly capable of causing skin 
damage and allergies by, for example, damaging the keratin 
or elastin. This reduces the elasticity and Water storage 
capacity of the skin, i.e. the skin becomes less supple and 
tends to form Wrinkles. The noticeably high incidence of 
skin cancer in regions Where the sun’s radiation is strong 
shoWs that damage to the genetic information in the cells is 
evidently also caused by sunlight, speci?cally by UV-A 
radiation. All these ?ndings Would therefore suggest the 
need to develop ef?cient ?lter substances for the UV-A 
region. 

[0006] There is a groWing demand for sunscreens for 
cosmetic and pharmaceutical preparations Which can be 
used in particular as UV-A ?lters and Whose absorption 
maXima ought therefore to be in the range from about 320 
to 380 nm. In order to achieve the required effect using the 
minimum amount, sunscreens of this type ought additionally 
to have a high speci?c absorbance. Sunscreens for cosmetic 
products must also meet a large number of other require 
ments, for eXample good solubility in cosmetic oils, high 
stability of the emulsions produced With them, toxicological 
acceptability, and loW intrinsic odor and loW intrinsic color. 

[0007] Another requirement Which sunscreens must meet 
is adequate photostability. HoWever, this is only inad 
equately ensured, if at all, With the UV-A-absorbing sun 
screens hitherto available. 
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[0008] French Patent No. 2 440 933 describes 4-(1,1 
dimethylethyl)-4‘-methoXydibenZoylmethane as a UV-A ?l 
ter. It is proposed to combine this speci?c UV-A ?lter, Which 
is sold by GIVAUDAN under the name “PARSOL 1789”, 
With various UV-B ?lters in order to absorb all UV rays 
having a Wavelength from 280 to 380 nm. 

[0009] HoWever, this UV-A ?lter does not have suf?cient 
photochemical stability, When used alone or in combination 
With UV-B ?lters, to ensure sustained protection of the skin 
during sunbathing for prolonged periods, Which means that 
repeated applications at regular and short intervals are 
required if effective protection of the skin from all UV rays 
is desired. 

[0010] For this reason, EP-A-0 514 491 discloses the 
stabiliZation of the insuf?ciently photostable UV-A ?lters by 
adding 2-cyano-3,3-diphenylacrylic esters Which them 
selves act as ?lters in the UV-B region. 

[0011] It has furthermore already been proposed in EP 
A-O 251 398 and EP-A-0 416 837 to combine chromophores 
absorbing UV-A radiation and UV-B radiation into one 
molecule using a linker. This has the disadvantage that ?rstly 
a free combination of UV-A and UV-B ?lters in the cosmetic 
preparation is no longer possible, and that dif?culties in the 
chemical linkage of the chromophores alloW only certain 
combinations. 

[0012] It is an object of the present invention to propose 
sunscreens for cosmetic and pharmaceutical purposes Which 
absorb in the UV-A region With high absorbance, Which are 
photostable, have loW intrinsic color, i.e. a sharp band 
structure, and are soluble in oil or Water depending on the 
substituent. 

[0013] We have found that this object can be achieved 
advantageously by certain sunscreen combinations. 

[0014] Accordingly, this object is achieved according to 
the invention by the use of sunscreen combinations com 
prising 

[0015] A) compounds absorbing essentially in the 
UV-A region and 

[0016] B) further compounds absorbing in the UV-A 
region, in the UV-B region and over both regions 
Where the constituents (A) absorbing in the UV-A 
region comprise effective amounts of at least 

[0017] Aa) one hydroXybenZophenone of the formula 
I 

N 
R2/ 

[0018] in which 

[0019] R1 and R2 independently of one another are 
hydrogen, Cl-Czo-alkyl, C3-C1O-cycloalkyl or 



US 2002/0001570 A1 

C3-C1O-cycloalkenyl, Where the substituents R1 and 
R2, together With the nitrogen atom to Which they are 
bonded, can form a 5- or 6-membered ring and 

[0020] R3 is C1-C2O-alkyl 
[0021] and optionally additionally 
[0022] Ab) 4,4‘-diarylbutadienes of the formula II 

H cooR4 

COOR5, 

[0023] 
[0024] R4 and R5 independently of one another are 

hydrogen, C1-C20-alkyl, C3-C1O-cycloalkyl or 
C3-C1O-cycloalkenyl, 

[0025] 
[0026] B) an effective amount of at least one com 
pound chosen from the group consisting of 

[0027] Ba) dibenZoylmethane compounds of the for 
mula III 

in Which 

and the constituents 

III 

[0028] in Which 
[0029] R6 is C1-C12-alkyl and 
[0030] R7 is hydrogen, C1-C12-alkyl or C1-C12 

alkoXy, 
[0031] Bb) triaZine derivatives of the formula IV 
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[0032] in which 

[0033] R8 to R10 independently of one another are 
optionally substituted C1-C2O-alkyl, C5-C1O-aryl, 
C5-C10-heteroaryl or SpSil, Where Sp is a spacer and 
Sil is a silane, oligosiloXane or polysiloXane radical, 

[0034] X is the divalent radical 

[0035] —O— or 

[0036] Where 

[0037] R11 is hydrogen or optionally substituted 
C1-C20-alkyl, C5-C1O-aryl or C5-C1O-heteroaryl, 

[0038] Bc) the triaZine derivative of the formula V 

[0039] in Which at least one o-hydroXyl group and at least 
one p-alkoXy group having 1 to 20 carbon atoms are bonded 
to the phenyl rings, 

[0040] Ed) the benZotriaZole derivative of the for 
mula VI 

VI 
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[0041] Be) the benZimidaZole derivative of the for 
mula VII 

VII 

HO3S N N sO3H 

U \H W n Ho3s N N so3H 

[0042] and salts 

[0043] Bf) the benZotriaZole derivative of the for 
mula VIII 

VIII 
SiMe 

O/ 3 

L. 
|\ 
O 

HO \SiMe3 

/N\ 
N 

\ / 
N 

[0044] Bg) o,o‘,p,p‘-tetrahydroXybenZophenone of 
the formula IX 

OH O OH 

HO OH, 

[0045] Bh) an organosiloXane benZalmalonate of the 
formula Xa 

Xa 

CH3 CH3 (IZH3 CH3 

V1—Ti—O Si—O Ti—0 Ti—v1, 
CH3 CH3 v1’ “ CH3 

1 

[0046] in Which 

[0047] V1‘ is the group 
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[0048] V1 is a methyl group or V1‘, or of the formula 
Xb 

Xb 

CH3 CH3 CH3 CH3 

V2—Si—O Si—O Si—O Si—V2, 

CH3 CH3 t V; CH3 

[0049] 

[0050] V2 is a methyl group or V2‘, 

in Which V2‘ is the group of the structure 

[0051] or miXtures of compounds of the formulae Xa 
and Xb, 

[0052] Where t is a value up to 100 and u is a value 
up to 20, With the proviso that u=0, When V1=V1‘ 
and/or V2=V2‘, and u is a value from 1 to 20, When 
V1=CH3 and/or V2=CH3, 

[0053] as photostable UV ?lters in cosmetic and 
pharmaceutical preparations for protecting human 
skin or human hair against solar rays, optionally 
together With other compounds Which absorb in the 
UV region and Which are knoWn per se for cosmetic 
and pharmaceutical preparations. 

[0054] The sunscreen combination of the compounds (A) 
and (B) can be used alone or in combination With other 
compounds Which absorb in the UV range, although at least 
effective amounts of the compounds (A) and (B) should be 
present in the sunscreen preparations. “Effective amounts of 
the compounds (A) and (B)” means generally in each case 
at least 0.2% by Weight, in each case based on the cosmetic 
preparation. 
[0055] In the sunscreen combinations according to the 
invention, the amount of compounds Which absorb in the 
UV-B region usually predominates. Accordingly, the content 
of the compound (A) Which absorbs in the UV-A range is 
generally 5 to 50% by Weight, preferably 10 to 25% by 
Weight, in each case based on sunscreen combination of (A) 
and 

[0056] The combinations of sunscreens (A) and (B) 
according to the invention have synergistic effects in sun 
protection action inasmuch as the protective action of the 
combinations eXceeds the sum of the action of the constitu 
ents. 

[0057] The component Aa) Which forms the essential 
constituent of the sunscreen combination is the subject of the 
previous German Patent Application DE-A 11917906 and is 
described therein, including the preparation, in detail. 

[0058] Suitable alkyl radicals R1, R2 and/or R3 are 
branched or unbranched C1-C2O-alkyl chains, preferably 
methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methyl 
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propyl, 2-methylpropyl, 1,1-dimethylethyl, n-pentyl, 1-me 
thylbutyl, 2-methylbutyl, 3-methylbutyl, 2,2-dimethylpro 
pyl, l-ethylpropyl, n-hexyl, 1,1-dimethylpropyl, 1,2-dim 
ethylpropyl, 1-methylpentyl, 2-methylpentyl, 
3-methylpentyl, 4-methylpentyl, 1,1-dimethylbutyl, 1,2 
dimethylbutyl, 1,3-dimethylbutyl, 2,2-dimethylbutyl, 2,3 
dimethylbutyl, 3,3-dimethylbutyl, 1-ethylbutyl, 2-ethylbu 
tyl, 1,1,2-trimethylpropyl, 1,2,2-trimethylpropyl, 1-ethyl-1 
methylpropyl, 1-ethyl-2-methylpropyl, n-heptyl, n-octyl or 
2-ethylhexyl. 
[0059] Preferred alkyl radicals for R1, R2 and R3 are 
methyl, ethyl, n-propyl, l-methylethyl, n-butyl, 1-methyl 
propyl, 2-methylpropyl, 1,1-dimethylethyl, n-pentyl, 1-me 
thylbutyl, 2-methylbutyl, 3-methylbutyl, 2,2-dimethylpro 
pyl and 2-ethylhexyl. 

[0060] Preferred C3-C1O-cycloalkyl radicals for R3 are 
cyclopropyl, cyclopentyl and cyclohexyl. 

[0061] The optional compounds Ab), i.e. 4,4‘-diarylbuta 
dienes of the formula II, 

H cooR4 

COOR5, 

[0062] are known from EPA 916 335. The substituents R4 
and/or R5 are preferably C1-C8-alkyl and C5-C8-cycloalkyl 
and very particularly neopentyl. 

[0063] The compounds (B) are all knoWn and are charac 
teriZed beloW in more detail: 

[0064] (Ba) 
[0065] The compounds of the formula III are knoWn from 
FR 2440933. A suitable and preferred compound of the 
formula III is p-methoxy-p‘-t-butyl-dibenZoylmethane (R6= 
methoxy, R7=t-butyl). 

[0066] (Bb) 
[0067] Compounds of the formula IV Where R8 to R10 are 
alkyl, aryl or heteroaryl are knoWn from EP-A 0796851, 
EP-A 0087098 and EP-A 0850935. Suitable alkyl radicals 
are, in particular, straight-chain or branched C1 to C12 
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radicals, in particular C1 to C8 radicals. Aryl radicals are, for 
example, phenyl or naphthyl radicals, in particular phenyl 
radicals. Suitable heteroaryl radicals are single or fused ring 
systems having one or more heteroaromatic 3- to 6-mem 
bered rings. As heteroatoms, one or more nitrogen, sulfur 
and/or oxygen atoms may be present in the ring or ring 
system. 

[0068] Compounds of the formula IV With the meaning 
SpSil are knoWn from EPA 0 933 376. 

[0069] The term spacer for Sp means in this connection a 
bivalent branched or unbranched C3-C12-alkylene chain or 
alkenylene chain Which links the silane, oligosiloxane or 
polysiloxane moiety to the triaZine radical. 

[0070] Examples of a C3-C12-alkylene chain are propy 
lene, 2-methylpropylene, butylene, pentylene and hexylene. 

[0071] Examples of a C3-C12-alkenylene chain are 2-pro 
pen-2-ylene, 2-methyl-3-propenylene, 3-buten-3-ylene and 
4-penten-4-ylene. 

[0073] The term silanes in this connection stands for a 
radical SiR12R13R14, in Which R12, R13 and R14, indepen 
dently of one another, are C1-C6-alkyl, C1-C6-alkoxy or 
phenyl. 

[0074] Examples Which may be mentioned are: Si(CH2 
CH3)3, Si(CH2—CH2—CH3)3, Si(isopropyl)3, Si(tert-bu 
tyl)3, Si(tert-butyl)(CH3)2, Si(CH3)2 (hexyl), Si(OCH3)3, 
Si(OEt)3, SiPh3. 
[0075] The term oligosiloxanes means a radical from the 
group of the general formula, consisting of 
SiR1sm(OSiR153)n Where m=0, 1 or 2; n=3, 2 or 1 and 
m+n=3, R15—[Si(R15 2—O—]I—Si(R15)2—A and R15— 
[Si(R15)2—O—]r—Si(A) (R15)—O—Si(R15)3, in Which A 
is a chemical bond or a spacer and R15 is a C1-C6-alkyl 
radical or phenyl radical, and r is a value from 1 to 9. 

[0076] The term polysiloxane includes, for example, a 
radical from the group of the general formula, consisting of 
A—[Si(R16)2—O]S—Si(R16)2—A or (R16)3—Si—[O— 
Si(R16)2]]t—[O—Si(R16)(A)]q—Si(R16) in Which A is a 
chemical bond or a spacer and R16 is a C1-C6-alkyl radical 
or phenyl radical, s and t are values from 4 to 250 and q is 
a value from 1 to 30. 

[0077] Suitable compounds of the formula IV are prefer 
ably the triaZine compounds of the formula IVa 

IVa 
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[0078] or of the formula IVb 

IVb 

[0079] (BC) 
[0080] TriphenyltriaZines of the formula V substituted by 
at least one o-hydroXyl group and at least one p-alkoXy 
group are known from WO 99/66896. 

[0081] In particular, triphenyltriaZines of the formula Va 
are suitable 

Va 

R17 R18, 

R19 

[0082] in Which X is hydrogen or a hydroXyl group and Y 
is a hydroXyl group, 

[0083] R17 is hydrogen or alkoXy having 1 to 12 
carbon atoms and 

[0084] R18 and R19 are alkoXy having 1 to 12 carbon 
atoms. 

[0085] Particular preference is given to the compound of 
the formula Vb 
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[0086] (Ed) 
[0087] The compound of the formula VI has the CAS No. 
103597-45-1. 

[0088] (Be) 

[0089] The compound of the formula VII has the CAS No. 
180898-37-7. 

[0090] (Bf) 

[0091] The compound of the formula VIII has the CAS 
No. 155633-54-8. 

[00921 (Bg) 

[0093] The compound of the formula IX has the CAS No. 
131-55-5. 

[0094] (Bh) 

[0095] The compounds of the formulae Xa and Xb are 
known from EP-A 0920859. 

[0096] Of the compounds of the formulae Xa and/or Xb 
those With the CAS nurnbers 208391-15-5, 208391-15-5D, 
177955-90-7, 177955-90-7D and 177995-90-7DP are par 
ticularly suitable. 

[0097] In the sunscreen combinations to be used according 
to the invention, it is possible for not only individual 
cornpounds (Ba) to (Bh) to be present, but also mixtures of 
tWo or more of these compounds. 

[0098] The present invention further relates to cosmetic 
and pharmaceutical preparations Which have 0.1 to 10% by 
Weight, preferably 1 to 7% by Weight, based on the total 
amount of cosmetic and pharmaceutical preparation, of a 
sunscreen cornbination cornprising 

[0099] A) cornpounds absorbing essentially in the 
UV-A region and 

[0100] B) further cornpounds absorbing in the UV-A 
region, in the UV-B region and over both regions, 

[0101] Where the constituents (A) absorbing in the 
UV-A region cornprise effective amounts of at least 

[0102] Aa) one hydroXybenZophenone of the formula 
I 



US 2002/0001570 A1 

[0103] in which 

[0104] R1 and R2 independently of one another are 
hydrogen, C1-C20-alkyl, C3-C1O-cycloalkyl or 

C3-C1O-cycloalkenyl, Where the substituents R1 and 
R2, together With the nitrogen atom to Which they are 
bonded, can form a 5- or 6-membered ring and 

[0105] R3 is C1-C2O-alkyl 

[0106] 
[0107] Ab) 4,4‘-diarylbutadienes of the formula II 

and optionally additionally 

H (300R4 

COOR5, 

[0108] 
[0109] R4 and R5 independently of one another are 

hydrogen, C1-C20-alkyl, C3-C1O-cycloalkyl or 
C3-C1O-cycloalkenyl 

[0110] 

in Which 

and as constituents 

[0111] B) an effective amount of at least one com 
pound chosen from the group consisting of 

[0112] Ba) dibenZoylmethane compounds of the for 
mula III 

III 

[0113] in which 

[0114] R6 is C1-C12-alkyl and 
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[0115] R7 is hydrogen, C1-C12-alkyl or C1-C12 
alkoXy, 

[0116] Bb) triaZine derivatives of the formula IV 

IV 

N 

[0117] in Which 

[0118] R8 to R10 independently of one another are 
optionally substituted C1-C2O-alkyl, C5-C1O-aryl, 
C5-C10-heteroaryl or SpSil, Where Sp is a spacer and 
Sil is a silane, oligosiloXane or polysiloXane radical, 

[0119] X is the divalent radical 

[0120] —O— or 

[0121] Where 

[0122] R11 is hydrogen or optionally substituted 
C1-C20-alkyl, C5-C1O-aryl or C5-C1O-heteroaryl, 

[0123] Bc) triaZine derivatives of the formula V 

[0124] in Which at least one o-hydroXyl group and at least 
one p-alkoXy group having 1 to 20 carbon atoms are bonded 
to the phenyl rings, 
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[0125] Ed) the benZotriaZole derivative of the for 
mula VI 

VI 

\I\\I OH OH If/ 
\ N N / 
N/ \N 

[0126] Be) the benZimidaZole derivative of the for 
mula VII 

VII 

HO3S N N SO3H 

U \H H/ n Ho3s N N so3H 

[0127] and salts 
[0128] Bf) the benZotriaZole derivative of the for 
mula VIII 

vIII 
SiMe 

0/ 3 

i. 
|\ 
O 

HO \SiMe3 

/N\ 
N 

\ / 
N 

[0129] Bg) o,o‘,p,p‘-tetrahydroXybenZophenone of 
the formula IX 

OH O OH 

HO OH, 
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[0130] Bh) an organosiloXane benZalmalonate of the 
formula Xa 

Xa 

(‘3H3 CH3 (ll-I3 CH3 
V1—Ti—O Si—O Ti—O Si—V1, 

CH3 CH3 t v,’ H CH3 

[0131] in Which 

[0132] V1‘ is the group 

[0133] V1 is a methyl group or V1‘, or of the formula 

[0134] 

[0135] V2 is a methyl group or V2‘ 
[0136] or miXtures of compounds of the formulae Xa 

and Xb, 
[0137] Where t is a value up to 100 and u is a value 

up to 20, With the proviso that u=0, When V1=V1‘ 
and/or V2=V2‘, and u is a value from 1 to 20, When 
V1=CH3 and/or V2=CH3, optionally together With 
further compounds Which absorb in the UV-A and 
UV-B region and Which are knoWn per se for cos 
metic and pharmaceutical preparations, as sun 
screens, Where the UV-A-absorbing compounds are 
generally used in a lesser amount than the UV-B 
absorbing compounds. 

in Which V2‘ is the group of the structure 

[0138] The sunscreen-containing cosmetic and pharma 
ceutical preparations are, as a rule, based on a carrier Which 
comprises at least one oil phase. HoWever, preparations 
based exclusively on Water are also possible if compounds 
having hydrophilic substituents are used. Accordingly, oils, 
oil-in-Water and Water-in-oil emulsions, creams and pastes, 
protective lipstick compositions or fat-free gels are suitable. 

[0139] Suitable emulsions are inter alia also O/W macro 
emulsions, O/W microemulsions or O/W/O emulsions con 
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taining amino-substituted hydroxybenZophenones of the for 
mula I in dispersed form, the emulsions being obtainable by 
phase inversion technology, as in DE-A-197 26 121. 

[0140] Conventional cosmetic auxiliaries Which may be 
suitable as additives are, for example, coemulsi?ers, fats and 
Waxes, stabilizers, thickeners, biogenic active substances, 
?lm formers, fragrances, dyes, pearliZing agents, preserva 
tives, pigments, electrolytes (e.g. magnesium sulfate) and 
pH regulators. Suitable and preferred coemulsi?ers are 
knoWn W/O and O/W emulsi?ers such as polyglycerol 
esters, sorbitan esters or partially esteri?ed glycerides. Typi 
cal examples of fats are glycerides; Waxes Which may be 
mentioned are, inter alia, beesWax, paraf?n Wax or micro 
Waxes, possibly combined With hydrophilic Waxes. Stabi 
liZers Which can be employed are metal salts of fatty acids 
such as, for example, magnesium, aluminum and/or Zinc 
stearate. Examples of suitable thickeners are crosslinked 
polyacrylic acids and derivatives thereof: polysaccharides, 
in particular xanthan gum, guar guar, agar agar, alginates 
and tyloses, carboxymethylcellulose and hydroxyethylcel 
lulose, also fatty alcohols, monoglycerides and fatty acids, 
polyacrylates, polyvinyl alcohol and polyvinylpyrrolidone. 
Examples of biogenic active substances are plant extracts, 
protein hydrolysates and vitamin complexes. Examples of 
customary ?lm formers are hydrocolloids such as chitosan, 
microcrystalline chitosan or quaterniZed chitosan, polyvi 
nylpyrrolidone, vinylpyrrolidone/vinyl acetate copolymers, 
polymers of the acrylic acid series, quaternary cellulose 
derivatives and similar compounds. Examples of suitable 
preservatives are formaldehyde solution, p-hydroxyben 
Zoate or sorbic acid. Examples of suitable pearliZing agents 
are glycol distearic esters such as ethylene glycol distearate, 
but also fatty acids and fatty acid monoglycol esters. Dyes 
Which can be used are the substances suitable and approved 
for cosmetic purposes, as listed, for example, in the publi 
cation “Kosmetische Farbemittel”[Cosmetic Colorants] 
from the Farbstoffkommission der Deutschen Forschungs 
gemeinschaft [Dyes Commission of the German Research 
Society], published by Verlag Chemie, Weinheim, 1984. 
These dyes are normally employed in a concentration of 
from 0.001 to 0.1%, based on the total Weight of the mixture. 

[0141] An additional content of antioxidants is generally 
preferred. Thus, it is possible to use as favorable antioxi 
dants all antioxidants Which are customary or suitable for 
cosmetic and/or dermatological applications. 

[0142] The antioxidants are advantageously chosen from 
the group consisting of amino acids (eg glycine, histidine, 
tyrosine, tryptophan) and derivatives thereof, imidaZoles 
(e. g. urocanic acid) and derivatives thereof, peptides such as 
D,L-carnosine, D-carnosine, L-carnosine and derivatives 
thereof (eg anserine), carotenoids, carotenes (e.g. [3-caro 
tene, lycopene) and derivatives thereof, chlorogenic acid and 
derivatives thereof, lipoic acid and derivatives thereof (eg 
dihydrolipoic acid), aurothioglucose, propylthiouracil and 
other thiols (e.g. thiorodoxin, glutathione, cysteine, cystine, 
cystamine and the glycosyl, N-acetyl, methyl, ethyl, propyl, 
amyl, butyl, and lauryl, palmitoyl, oleyl, y-linoleyl, choles 
teryl and glyceryl esters thereof) and salts thereof, dilauryl 
thiodipropionate, distearyl thiodipropionate, thiodipropionic 
acid and derivatives thereof (esters, ethers, peptides, lipids, 
nucleotides, nucleosides and salts), and sulfoximine com 
pounds (e.g. buthionine sulfoximines, homocysteine sulfox 
imines, buthionine sulfones, penta-, hexa-, heptathionine 
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sulfoximine) in very loW tolerated doses (e.g. pmol to 
pmol/kg), and also (metal) chelating agents (eg ot-hydroxy 
fatty acids, palmitic acid, phytic acid, lactoferrin), ot-hy 
droxy acids (eg citric acid, lactic acid, malic acid), humic 
acid, bile acid, bile extracts, bilirubin, biliverdin, EDTA and 
derivatives thereof, unsaturated fatty acids and derivatives 
thereof (eg y-linolenic acid, linoleic acid, oleic acid), folic 
acid and derivatives thereof, ubiquinone and ubiquinol and 
derivatives thereof, vitamin C and derivatives thereof (eg 
ascorbyl palmitate, Mg ascorbylphosphate, ascorbylacetate), 
tocopherol and derivatives (e.g. vitamin E acetate, tocot 
rienol), vitamin A and derivatives (vitamin Apalmitate), and 
coniferyl benZoate of benZoin resin, rutinic acid and deriva 
tives thereof, ot-glycosylrutin, ferulic acid, furfurylideneglu 
citol, carnosine, butylhydroxytoluene, butylhydroxyanisole, 
nordihydroguaiacic acid, nordihydroguaiaretic acid, trihy 
droxybutyrophenone, uric acid and derivatives thereof, man 
nose and derivatives thereof, Zinc and derivatives thereof 
(eg ZnO, ZnSO4), selenium and derivatives thereof (eg 
selenomethionine), stilbenes and derivatives thereof (eg 
stilbene oxide, trans-stilbene oxide). 

[0143] The amount of the abovementioned antioxidants 
(one or more compounds) in the preparations is preferably 
from 0.001 to 30% by Weight, particularly preferably from 
0.05 to 20% by Weight, in particular from 1 to 10% by 
Weight, based on the total Weight of the preparation. 

[0144] If vitamin E and/or derivatives thereof are used as 
the antioxidant(s), it is advantageous to choose their par 
ticular concentration from the range 0.001 to 10% by 
Weight, based on the total Weight of the formulation. 

[0145] If vitamin A and/or derivatives thereof, or caro 
tenoids are the antioxidant(s), it is advantageous to choose 
their particular concentration from the range 0.001 to 10% 
by Weight, based on the total Weight of the formulation. 

[0146] Customary oil components in cosmetics are, for 
example, paraf?n oil, glyceryl stearate, isopropyl myristate, 
diisopropyl adipate, cetylstearyl 2-ethylhexanoate, hydroge 
nated polyisobutene, vaseline, caprylic/capric triglycerides, 
microcrystalline Wax, lanolin and stearic acid. 

[0147] The total amount of auxiliaries and additives can be 
from 1 to 80% by Weight, preferably from 6 to 40% by 
Weight, and the nonaqueous content (“active substance”) can 
be from 20 to 80% by Weight, preferably from 30 to 70% by 
Weight, based on the compositions. The compositions can be 
prepared in a manner knoWn per se, ie for example by hot, 
cold, hot-hot/cold or PIT emulsi?cation. This is a purely 
mechanical process; no chemical reaction takes place. 

[0148] Such sunscreen preparations can accordingly be in 
liquid, paste or solid form, for example as Water-in-oil 
creams, oil-in-Water creams and lotions, aerosol foam 
creams, gels, oils, marking pencils, poWders, sprays or 
alcoholic-aqueous lotions. 

[0149] Finally, it is also possible to co-use other sub 
stances Which absorb in the UV region and are knoWn per se 
provided they are stable in the overall system of the com 
bination of UV ?lters to be used according to the invention. 

[0150] Suitable UV ?lter substances Which can be addi 
tionally used With the sunscreen combinations to be used 
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according to the invention are any UV-A and UV-B ?lter 
substances. Examples Which may be mentioned are: 

CAS No. 
No. Substance (= acid) 

1 4-Aminobenzoic acid 150-13-0 
2 3-(4-Trimethylammonium)benZylidenebornan-2-one 52793-97-2 

methylsulfate 
3 3,3,5-Trimethylcyclohexyl salicylate 118-56-9 

(homosalate) 
4 2-Hydroxy-4-methoxybenzophenone (oxybenzone) 131-57-7 
5 2-PhenylbenZimidaZole-5-sulfonic acid and its 27503-81-7 

potassium, sodium and triethanolamine salts 
6 3,3'-(1,4-Phenylenedimethine)-bis(7,7-dimethyl- 90457-82-2 

2-oxobicyclo[2.2.1]heptane-l-methanesulfonic 
acid) and its salts 

7 Polyethoxyethyl 4-bis(polyethoxy)aminobenzoate 113010-52-9 
8 2-Ethylhexyl 4-dimethylaminobenzoate 21245-02-3 
9 2-Ethylhexyl salicylate 118-60-5 

10 Isoamyl 4-methoxycinnamate 71617-10-2 
11 2-Ethylhexyl 4-methoxycinnamate 5466-77-3 
12 2-Hydroxy-4-methoxybenzophenone-5-sulfonic acid 4065-45-6 

(sulisobenzone) and the sodium salt 
13 3-(4'-Sulfo)benzylidenebornan-2-one and salts 58030-58-6 
14 3-BenZylidenebornan-2-one 16087-24-8 
15 1-(4'-Isopropylphenyl)-3-phenylpropane-1,3- 63260-25-9 

dione 
16 4-Isopropylbenzyl salicylate 94134-93-7 
17 2,4,6-Trianiline(o-carbo-2'-ethylhexyl-1'-oxy)- 88122-99-0 

1,3,5-triazine 
18 3-ImidaZol-4-yl-acrylic acid and its ethyl 104-98-3 

ester 

19 Ethyl 2-cyano-3,3-diphenylacrylate 5232-99-5 
20 2'-Ethylhexyl 2-cyano-3,3-diphenylacrylate 6197-30-4 
21 Menthyl o-aminobenzoate or: 134-09-8 

5-methyl-2-(1-methylethyl) 2-aminobenzoate 
22 Glyceryl p-aminobenzoate or: 136-44-7 

1-glyceryl 4-aminobenzoate 
23 2,2'-Dihydroxy-4-methoxybenzophenone 131-53-3 

(dioxybenzone) 
24 2-Hydroxy-4-methoxy-4-methylbenzophenone 1641-17-4 

(mexenone) 
25 Triethanolamine salicylate 2174-16-5 
26 Dimethoxyphenylglyoxalic acid or: 4732-70-1 

sodium 3,4-dimethoxyphenylglyoxalate 
27 3-(4-Sulfo)benzylidenebornan-2-one and its 56039-58-8 

salts 
28 4-tert-Butyl-4'-methoxydibenzoylmethane 7035 6-09-1 
29 2,2',4,4'-Tetrahydroxybenzophenone 131-55-5 
30 2,2'-Methylenebis-[6(2H-benZotriaZol-2-yl)- 103597-45-1 

4-(1,1,3,3,-tetramethylbutyl)phenol] 
31 2,2'-(1,4-Phenylene)-bis-1H-benZimidaZole-4,6- 180898-37-7 

disulfonic acid, Na salt 
32 2,4-bis-[4-(2-Ethylhexyloxy)-2-hydroxy]phenyl- 187393-00-6 

6-(4-methoxyphenyl)-(1,3,5)triazine 

[0151] The cosmetic and dermatological preparations 
according to the invention can advantageously further com 
prise inorganic pigments based on metal oxides and/or other 
metal compounds Which are insoluble or virtually insoluble 
in Water, in particular the oxides of titanium (TiOZ), Zinc 
(ZnO), iron (e.g. Fe2O3), Zirconium (ZrOZ), silicon (SiOZ), 
manganese (e.g. MnO), aluminum (A1203), cerium (e.g. 
Ce2O3), mixed oxides of the corresponding metals, and 
admixtures of such oxides. Particular preference is given to 
pigments based on TiO2 and ZnO. 

[0152] For the purposes of the present invention, it is 
particularly advantageous, but not obligatory, for the inor 
ganic pigments to be present in hydrophobic form, ie to 
have been surface-treated to repel Water. This surface treat 
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ment can involve providing the pigments With a thin hydro 
phobic layer in a manner knoWn per se, as described in 
DE-A-33 14 742. 

[0153] To protect human hair against UV rays, the sun 
creen combinations to be used according to the invention 
can be incorporated into shampoos, lotions, gels, hairsprays, 
aerosol foam creams or emulsions in concentrations of from 
0.1 to 10% by Weight, preferably from 1 to 7% by Weight. 
The respective formulations can be used, inter alia, for 
Washing, coloring and for styling the hair. 

[0154] The sunscreen combinations to be used according 
to the invention are readily soluble in cosmetic oils and can 
be easily incorporated into cosmetic formulations. The 
emulsions prepared With the novel sunscreen combinations 
are notable in particular for their high stability, the sunscreen 
combinations themselves for their high photostability, and 
the preparations prepared With the sunscreen combinations 
for their pleasant feel on the skin. 

[0155] The UV ?lter action of the sunscreen combinations 
to be used according to the invention can also be utiliZed for 
stabiliZing active ingredients and auxiliaries in cosmetic and 
pharmaceutical formulations. 

[0156] The examples beloW illustrate the use of the novel 
sunscreen combinations in more detail. 

EXAMPLES 

Example 1 

[0157] Standardized method to determine photostability 
(sun test) 
[0158] A5 % by Weight alcoholic solution of the sunscreen 
to be tested is applied, using an Eppendorf pipette (20 pl), to 
the milled area on a small glass plate. OWing to the presence 
of the alcohol, the solution distributes uniformly on the 
roughened glass surface. The amount applied corresponds to 
the amount of sunscreen required to obtain an average sun 

protection factor in sun creams. In the test, 4 small glass 
plates are irradiated each time. The evaporation time and the 
irradiation each last for 30 minutes. The glass plates are 
cooled slightly during the irradiation by a Water cooling 
system located at the base of the sun test apparatus. The 
temperature inside the sun test apparatus during the irradia 
tion is 40° C. After the samples have been irradiated, they 
are Washed With ethanol into a dark 50 ml graduated ?ask 
and measured using a photometer. The blank samples are 
applied in the same Way to small glass plates and evaporated 
at room temperature for 30 minutes. Like the other samples, 
they are Washed off With ethanol and diluted to 100 ml and 
measured. 

[0159] General procedure for preparing emulsions for 
cosmetic purposes 

[0160] All of the oil-soluble constituents are heated to 85° 
C. in a stirred vessel. When all the constituents are molten 
or are present as liquid phase, the aqueous phase is incor 
porated With homogeniZation. The emulsion is cooled to 
about 40° C. With stirring, is perfumed and homogeniZed, 
and is then cooled to 25° C. With continuous stirring. 
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ad 100 
10.00 
10.00 
5.00 

ad 100 
10.00 
10.00 
5.00 

8.00 
5.00 
4.00 
4.00 
3.00 
2.00 
2.00 
2.00 
1.50 

Preparations 
Mass content (% by Weight) 

Example 2 — Lip care composition 

Eucerinum anhydricum 
glycerol 
titanium dioxide, micronized 
compound combination of 1% of Aa (formula I, R = 
n-hexyl), 1% of Bb (formula IVa) and 3% of Bd (formula 
VI) 
octyl methoXycinnamate 
Zinc oXide 
castor oil 
pentaerythrityl stearate/caprate/caprylate/adipate 
glyceryl stearate SE 
beesWaX 
microcrystalline WaX 
quaternium-18 bentonite 
PEG-45/dodecyl glycol copolymer 

Example 3 — Lip care composition 

Eucerinum anhydricum 
glycerol 
titanium dioXide, micronized 
compound combination of 1% of Aa (formula I, R = 
n-hexyl), 1% of Ab (formula II, R = neopentyl) and 3% of 
Bd (formula VI) 
octyl methoXycinnamate 
Zinc oXide 
castor oil 

pentaerythrityl stearate/caprate/caprylate/adipate 
glyceryl stearate SE 
beesWaX 
microcrystalline Wax 
quaternium-18 bentonite 
PEG-45/dodecyl glycol copolymer 

EXample 4 — Sunblocker composition containing micropigments 

ad 100 
10.00 
6.00 
6.00 
5.00 

5.00 
5.00 
5.00 
3.00 
3.00 
2.00 
1.00 
0.50 
0.50 
0.50 
0.20 

Water 

octyl methoXycinnamate 
PEG-7 hydrogenated castor oil 
titanium dioXide, micronized 
compound combination of 2% of Aa (formula I, R = 
n-hexyl), 1% of Bb (formula IVa) and 2% of Bd (formula 
VI) 
mineral oil 
isoamyl p-methoxycinnamate 
propylene glycol 
jojoba oil 
4-methylbenzylidenecamphor 
PEG-45/dodecyl glycol copolymer 
dimethicone 
PEG-40 hydrogenated castor oil 
tocopheryl acetate 
phenoXyethanol 
EDTA 

EXample 5 — Sunblocker composition containing micropigments 

ad 100 
10.00 
6.00 
6.00 
5.00 

5.00 
5.00 
5.00 
3.00 
3.00 
2.00 
1.00 
0.50 
0.50 
0.50 
0.20 

Water 

octyl methoXycinnamate 
PEG-7 hydrogenated castor oil 
titanium dioXide, micronized 
compound combination consisting of 1.5% of Aa (formula I, 
R = n-hexyl), 1% of Ab (formula II, R = neopentyl) and 
2.5% of Bb (formula IVb) 
mineral oil 
isoamyl p-methoxycinnamate 
propylene glycol 
jojoba oil 
4-methylbenzylidenecamphor 
PEG-45/dodecyl glycol copolymer 
dimethicone 
PEG-40 hydrogenated castor oil 
tocopheryl acetate 
phenoXyethanol 
EDTA 
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-continued 

Preparations 
Mass content (% by Weight) 

ad 100 
8.00 
7.00 
5.00 

5.00 
5.00 
1.00 
0.40 
0.30 
0.25 
0.25 
0.20 
0.15 
0.15 
0.10 

ad 100 
8.00 

8.00 
6.00 
5.00 

6.00 

5.00 
5.00 
0.30 

3.00 
2.00 
1.00 

0.60 
0.50 
0.25 
0.20 
0.15 

ad 100 
8.00 

8.00 
6.00 
5.00 

6.00 

5.00 
5.00 
0.30 

EXample 6 — Non-greasy gel 

Water 

octyl methoXycinnamate 
titanium dioXide, microniZed 
compound combination consisting of 1% of Aa (formula I, 
R = n-hexyl), 2% of Bf (formula VIII) and 2% of Bc 
(formula Vb) 
glycerol 
PEG-25 PABA 
4-methylbenzylidenecamphor 
acrylate C1O—C3U alkyl acrylate crosspolymer 
imidaZolidinylurea 
hydroXyethylcellulose 
sodium methylparaben 
disodium EDTA 
fragrance 
sodium propylparaben 
sodium hydroXide 

EXample 7 — Non-greasy gel 

Water 

octyl methoXycinnamate 
titanium dioXide, microniZed 
compound combination consisting of 1% of Aa (formula I, 
R = n-hexyl), 1% of Ab (formula II, R = neopentyl) and 
3% of Bf (formula VIII) 
glycerol 
PEG-25 PABA 
4-methylbenzylidenecamphor 
acrylate Clo-C3U alkyl acrylate crosspolymer 
imidazolidinylurea 
hydroXyethylcellulose 
sodium methylparaben 
disodium EDTA 
fragrance 
sodium propylparaben 
sodium hydroXide 

EXample 8 — Sun cream 

Water 

octyl methoXycinnamate 
titanium dioXide, microniZed 
PEG-7-hydrogenated castor oil 
compound combination consisting of 1.5% of Aa (formula I, 
R = n-hexyl), 1.5% of Bg (formula IX) and 2% of Bb 
(formula IVb) 
mineral oil 
Zinc oXide 
isopropyl palmitate 
imidaZolidinylurea 
jojoba oil 
PEG-45/dodecyl glycol copolymer 
4-methylbenzylidenecamphor 
magnesium stearate 
tocopheryl acetate 
methylparaben 
disodium EDTA 
propylparaben 

EXample 9 — Sun cream 

Water 

octyl methoXycinnamate 
titanium dioXide, microniZed 
PEG-7 hydrogenated castor oil 
compound combination consisting of 2% of Aa (formula I, 
R = n-hexyl), 1% of Be (formula VII) and 2% of Bc 

(formula Vb) 
mineral oil 
Zinc oXide 
isopropyl palmitate 
imidaZolidinylurea 
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-continued -continued 

Preparations Preparations 
Mass content (% by Weight) Mass content (% by Weight) 

3.00 jojoba oil 5.00 isopropyl palmitate 
2.00 PEG-45/dodecyl glycol copolymer 3.50 octyl methoXycinnamate 
1.00 4-methylbenzylidenecamphor 5.00 compound combination consisting of 0.5% of Aa (formula I, 
0.60 magnesium stearate R = n-hexyl), 1% of Bb (formula IVa) and 3.5% of Bc 
0.50 tocopheryl acetate (formula Vb) 
0.25 methylparaben 3.00 caprylic/capric triglyceride 
0.20 disodium EDTA 3.00 jojoba oil 
0.15 propylparaben 2.00 PEG-45/dodecyl glycol copolymer 

Example 10 — Water-resistant sun cream 0.70 magnesium sulfate 
0.60 magnesium stearate 

ad 100 Water 0.50 tocopheryl acetate 
8.00 octyl methoXycinnamate 3.00 glycerol 
5.00 PEG-7 hydrogenated castor oil 0.25 methylparaben 
5.00 propylene glycol 0.15 propylparaben 
4.00 isopropyl palmitate 0.05 tocopherol 
4.00 caprylic/capric triglyceride 
5.00 compound combination consisting of 1% of Aa (formula I, 

R = n-hexyl), 1% of Ab (formula II, R = neopentyl), 1% of ' 
Bb (formula IVa) and 2% of Ed (formula VI) We ClalIIlZ 

4-00 glycerol 1. The use of sunscreen combinations comprising 
3.00 jojoba oil 
2.00 4-methylbenZylidenecamphor A) compounds absorbing essentially in the UV-A region 
2.00 titanium dioXide, micronized and 
1.50 PEG-45/dodecyl glycol copolymer 
1-50 dimethicone B) further compounds absorbing in the UV-A region, in 
0'70 magneslum Sulfate the UV-B region and over both regions, 
0.50 magnesium stearate 

O15 fragrance _ Where the constituents (A) absorbing in the UV-A region 
—Example 11 ' water'reslstant Sun Cream comprise effective amounts of at least 

ad 100 Water 
800 octyl methoxycinnamate Aa) one hydroXybenZophenone of the formula I 
5.00 PEG-7 hydrogenated castor oil 
5.00 propylene glycol 
4.00 isopropyl palmitate I 
4.00 caprylic/capric triglyceride OH O COOR3 
5.00 compound combination consisting of 1% of Aa (formula I, ’ 

R = n-hexyl), 1% of Bb (formula IVa), 1% of Ba (formula C 
III, R6 = tert-butyl, R7 = methoXy), 2% of Bb (formula 
IVb) 

4.00 glycerol R1 
3.00 jojoba oil \N 
2.00 4-methylbenzylidenecamphor RZ/ 
2.00 titanium dioXide, micronized 
1.50 PEG-45/dodecyl glycol copolymer 
1.50 dimethicone 
0.70 magnesium sulfate in Which 
0.50 magnesium Stearate 
0-15 fragrance _ R1 and R2 independently of one another are hydrogen, 

—Example 12 ' Sun mllk C1-C2O-alkyl, C3-C1O-cycloalkyl or C3-C1O-cycloalk 

ad 100 Water enyl, Where the substituents R1 and R2, together With 
1000 mineral Oil the nitrogen atom to Which they are bonded, can form 
6.00 PEG-7 hydrogenated castor Oil a 5_ or 6_membered ring and 
5.00 isopropyl palmitate 
3.50 octyl methoXycinnamate R3 15 C1-C20-a1kyl 
5.00 compound combination consisting of 1% of Aa (formula I, 

R = n-hexyl) and 4% of Bb (formula IVb) and optionally additionally 
3.00 caprylic/capric triglyceride 
3.00 jojoba oil Ab) 4,4‘-diarylbutadienes of the formula II 
2.00 PEG-45/dodecyl glycol copolymer 
0.70 magnesium sulfate H 
0.60 magnesium stearate 
0.50 tocopheryl acetate H (:OOR4 
3.00 glycerol 
0.25 methylparaben 
0.15 propylparaben / / (:OORS7 
0.05 tocopherol 

Example 13 — Sun milk H 

ad 100 Water 
10.00 mineral oil 
6.00 PEG-7 hydrogenated castor oil 
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in Which 

R4 and R5 independently of one another are hydrogen, 
C1-C2O-alkyl, C3-C1O-cycloalkyl or C3-C1O-cycloalk 
enyl, 

and as compounds 

B) comprise effective amounts of at least one compound 
chosen from the group consisting of 

Ba) dibenZoylmethane compounds of the formula III 

III 

R6 R7, 

in Which 

R6 is C1-C12-alkyl and 

R7 is hydrogen, C1-C12-alkyl or C1-C12-alkoXy, 

Bb) triaZine derivatives of the formula IV 

in Which 

R8 to R10 independently of one another are optionally 
substituted C1-C20-alkyl, C5-C1O-aryl, C5-C1O-het 
eroaryl or SpSil, Where Sp is a spacer and Sil is a silane, 
oligosiloXane or polysiloXane radical, 

X is the divalent radical 

Where 

R11 is hydrogen or optionally substituted C1-C2O-alkyl, 
C5-C1O-aryl or C5-C1O-heteroaryl, 
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Bc) triaZine derivatives of the formula V 

in Which at least one o-hydroXyl group and at least one 

p-alkoXy group having 1 to 20 carbon atoms are bonded 
to the phenyl rings, 

IV 

Ed) the benZotriaZole derivative of the formula VI 
VI 

\ N OH OH 

Be) the benZimidaZole derivative of the formula VII 

VII 

HO3S N N SO3H 

H035 N : N SO3H 

and salts 
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Bf) the benZotriaZole derivative of the formula VIII 

VIII 

SiMe3 

T/ 
Si 
| \ 
O 

HO \SiMe3 

/N\ 
N 

\ / 
N 

Bg) o,o‘,p,p‘-tetrahydroXybenZophenone of the formula 
IX 

OH OH 

HO OH and 

Bh) an organosiloXane benZalmalonate of the formula 

V1 is a methyl group or V1‘, or of the formula Xb 

CH3 CH3 (I113 CH3 
V2—Si—O si-o Ti-O Si—V2 Xb, 

CH3 CH3 V2, CH3 
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in Which V2‘ is the group of the structure 

V2 is a methyl group or V2‘, 

or mixtures of compounds of the formulae Xa and Xb, 

Where t is a value up to 100 and u is a value up to 20, With 

the proviso that u=0, When V1=V1‘ and/or V2=V2‘, and 
u is a value from 1 to 20, When V1=CH3 and/or 

V2=CH3, 
as photostable UV ?lters in cosmetic and pharmaceutical 

preparations for protecting human skin or human hair 
against solar rays, optionally together With other com 
pounds Which absorb in the UV region and Which are 
knoWn per se for cosmetic and pharmaceutical prepa 
rations. 

2. The use of sunscreen combinations as claimed in claim 

1, Which comprise, as essential constituent A), hydroXyben 
Zophenone of the formula I as claimed in claim 1, in Which 
R3 is n-heXyl. 

3. The use of sunscreen combinations as claimed in claim 
1, Which comprise compounds of the formula II in Which R4 
and/or R5 is neopentyl. 

4. The use of sunscreen combinations as claimed in claim 

1, Which comprise, as constituent Bb), triaZine derivatives of 
the formula IV in Which the radicals —X—R8 to —X—R1O 
are 2-ethylheXyloXy. 

5. The use of sunscreen combinations as claimed in claim 

1, Which comprise, as constituent Bb), triaZine derivatives of 
the formula IV in Which the radical —X—R8 is t-butylamino 
and —X—R9 and —X—R1O are the radical 2-ethylheXy 
loXy. 

6. The use of sunscreen combinations as claimed in claim 

1, Which comprise the essential constituent Aa) of the 
formula I in amounts of at least 5% by Weight, based on the 
sunscreen combination. 

7. The use of sunscreen combinations as claimed in claim 

1, Which comprise additionally to B) pigments in the form 
of Zinc oXide or titanium dioXide. 

8. A cosmetic or pharmaceutical preparation comprising 
sunscreen combinations for the protection of the human 
epidermis or human hair against UV light in the range from 
280 to 400 nm, Which comprises, in a cosmetically and 
pharmaceutically suitable carrier, as photostable UV ?lters, 
effective amounts of sunscreen combinations Which have 

A) compounds absorbing essentially in the UV-A region 
and 

B) further compounds absorbing in the UV-A region, in 
the UV-B region and over both regions, 

Where the constituents (A) absorbing in the UV-A region 
comprise effective amounts of at least 
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Aa) one hydroXybenZophenone of the formula I 

OH H COOR3, 
c 

R1 
\ 
N 

R2/ 

in Which 

R1 and R2 independently of one another are hydrogen, 
C1-C2O-alkyl, C3-C1O-cycloalkyl or C3-C1O-cycloalk 
enyl, Where the substituents R1 and R2, together With 

the nitrogen atom to Which they are bonded, can form 
a 5- or 6-membered ring and 

R3 is C1-C20-alkyl 

and optionally additionally 

Ab) 4,4‘-diarylbutadienes of the formula II 

H cooR4 

COOR5, 

in Which 

R4 and R5 independently of one another are hydrogen, 
C1-C2O-alkyl, C3-C1O-cycloalkyl or C3-C1O-cycloalk 
enyl 

and the constituents 

B) have an effective amount of at least one compound 
chosen from the group consisting of 
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Ba) dibenZoylmethane compounds of the formula III 

III 
0 O 

R6 R7, 

in Which 

R6 is C1-C12-alkyl and 

R7 is hydrogen, C1-C12-alkyl or C1-C12-alkoXy, 

Bb) triaZine derivatives of the formula IV 

Iv 

NH 

in Which 

R8 to R10 independently of one another are optionally 
substituted C1-C2O-alkyl, C5-C1O-aryl, C5-C1O-het 
eroaryl or SpSil, Where Sp is a spacer and Sil is a silane, 
oligosiloXane or polysiloXane radical, 

X is the divalent radical 

—0— or 

Where 

R11 is hydrogen or optionally substituted C1-C20-alkyl, 
C5-C1O-aryl or C5-C1O-heteroaryl, 

Bc) triaZine derivatives of the formula V 
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in Which at least one o-hydroXyl group and at least one 
p-alkoXy group having 1 to 20 carbon atoms are bonded 
to the phenyl rings, 

Ed) the benZotriaZole derivative of the formula VI 

VI 

Be) the benZimidaZole derivative of the formula VII 

vII 

HO3S N N SO3H 

U W 
H035 N N SO3H 

and salts 

Bf) the benZotriaZole derivative of the formula VIII 

VIII 

SiMe3 

T/ 
S. 

|\ 
O 

HO \SiMe3 

/N\ 
N 

\ / 
N 

Bg) o,o‘,p,p‘-tetrahydroXybenZophenone of the formula 
IX 

IX 
OH O OH 

HO OH and 
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Bh) an organosiloXane benZalmalonate of the formula 
Xa 

CH3 CH3 CH3 CH3 

V1—Si—O Si-—O Si-—O Si—V1 Xa, 

CH3 CH3 V1, H CH3 
1 

in Which 

V1‘ is the group 

V1 is a methyl group or V1‘, or of the formula Xb 

CH3 CH3 CH3 CH3 

V2—Si—O Si——O Si——O Si—V2 Xb, 

CH3 CH3 V2, CH3 
t 

in Which V2‘ is the group of the structure 

V2 is a methyl group of V2‘ 

or mixtures of compounds of the formulae Xa and Xb, 

Where t is a value up to 100 and u is a value up to 20 With 

the proviso that u=0, When V1=V1‘ and/or V2=V2‘, and 
u is a value from 1 to 20, When V1=CH3 and/or 
V2=CH3, 

as photostable UV ?lters in cosmetic and pharmaceutical 
preparations for protecting human skin or human hair 
against solar rays, optionally together With other com 
pounds Which absorb in the UV region and Which are 
knoWn per se for cosmetic and pharmaceutical prepa 
rations, 

optionally together With other compounds Which absorb 
in the UV region and Which are knoWn per se for 
cosmetic and pharmaceutical preparations. 

9. A cosmetic or pharmaceutical preparation comprising 
sunscreen combinations as claimed in claim 8, Wherein the 
sunscreen combinations comprise, as essential constituent 
A), hydroXybenZophenone of the formula I as claimed in 
claim 8 in Which R3 is n-heXyl. 

10. A cosmetic or pharmaceutical preparation comprising 
sunscreen combinations as claimed in claim 8, Wherein the 
sunscreen combinations comprise compounds of the for 
mula II in Which R4 and/or R5 is neopentyl. 
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11. A cosmetic or pharmaceutical preparation comprising 
sunscreen combinations as claimed in claim 8, Wherein the 
sunscreen combinations comprise, as constituent Bb), triaZ 
ine derivatives of the formula IV in Which the 
radicals —X—R8 to —X—R1O are 2-ethylheXyloXy. 

12. A cosmetic or pharmaceutical preparation comprising 
sunscreen combinations as claimed in claim 8, Wherein the 
sunscreen combinations comprise, as constituent Bb), triaZ 
ine derivatives of the formula IV in Which the 
radical —X—R8 is t-butylamino and —X—R9 
and —X—R1O are the radical 2-ethylheXyloXy. 

13. A cosmetic or pharmaceutical preparation comprising 
sunscreen combinations as claimed in claim 8, Wherein the 
sunscreen combinations comprise the essential constituent 
Aa) of the formula I in amounts of at least 5% by Weight, 
based on the sunscreen combination. 

14. A cosmetic or pharmaceutical preparation comprising 
sunscreen combinations as claimed in claim 8, Wherein the 
sunscreen combinations comprise additionally to B) pig 
ments in the form of Zinc oXide or titanium dioXide. 

Use of sunscreen combinations comprising, as essential 
constituent, amino-substituted hydroXybenZophenones 
as photostable UV ?lters in cosmetic and pharmaceu 
tical preparations 

Abstract 

Use of sunscreen combinations comprising 

A) compounds absorbing essentially in the UV-A 
region and 

B) further compounds absorbing in the UV-A region, in 
the UV-B region and over both regions, Where the 
constituents (A) absorbing in the UV-A region com 
prise effective amounts of at least 

Aa) hydroXybenZophenones of the formula I 

OH H COOR3, 
c 

R1 
\ 
/ N 

R2 

in Which 

R1 and R2 independently of one another are hydrogen, 
C1-C2O-alkyl, C3-C1O-cycloalkyl or C3-C1O-cycloalk 
enyl, Where the substituents R1 and R2, together With 
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the nitrogen atom to Which they are bonded, can form 
a 5- or 6-membered ring and 

R3 is a C1-C20-alkyl 

and optionally 

Ab) 4,4‘-diarylbutadienes of the formula II Which also 
absorb in the UV-A region 

H cooR4 

COOR5, 

in Which 

R4 and R5 independently of one another are hydrogen, 
C1-C2O-alkyl, C3-C1O-cycloalkyl or C3-C1O-cycloalk 
enyl, 

and as constituents absorbing in the UV-B region 

comprise effective amounts of at least one compound 
chosen from the group consisting of 

Ba) dibenZoylmethane compounds of the formula III 

III 
0 O 

R6 R7, 

in Which 

R6 is C1-C12-alkyl and 

R7 is hydrogen, C1-C12-alkyl or C1-C12-alkoXy, 

Bb) triaZine derivatives of the formula IV 

Iv 

NH 
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in Which 

R8 to R10 independently of one another are optionally 
substituted C1-C20-alkyl, C5-C1O-aryl, C5-C1O-het 
eroaryl or SpSil, Where Sp is a spacer and Sil is a silane, 
oligosiloXane or polysiloXane radical, 

X is the divalent radical 

—O— or 

Where 

Rllis hydrogen or optionally substituted C1-C2O-alkyl, 
C5-C1O-aryl or C5-C1O-heteroaryl, 

Bc) triaZine derivatives of the formula V 

in Which at least one o-hydroXyl group and at least one 
p-alkoXy group having 1 to 20 carbon atoms are bonded 
to the phenyl rings, 

Ed) the benZotriaZole derivative of the formula VI 

VI 
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Be) the benZimidaZole derivative of the formula VII 

and salts 

Bf) the benZotriaZole derivative of the formula VIII 

VIII 

SiMe3 

T/ 
S. 

|\ 
O 

HO \SiMe3 

/N\ 
N 

\ / 
N 

Bg) o,o‘,p,p‘-tetrahydroXybenZophenone of the formula 
IX 

IX 
OH O OH 

HO OH, 

Bh) an organosiloXane benZalmalonate of the formula 
Xa 

Xa 

(IIH3 CH3 CH3 CH3 

V1—Ti—O Si—O Si—O Si—V1, 
CH3 CH3 V1 V CH3 
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in Which 

V1‘ is the group 

V1 is a methyl group or V1‘, or of the formula Xb 

Xb 

(I113 CH3 (I113 CH3 
V2—Ti—O Si—O Ti—O Si—V2, 

CH3 CH3 v2’ CH3 
t 11 
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in Which V2‘ is the group of the structure 

V2 is a methyl group or V2‘, 
or mixtures of compounds of the formulae Xa and Xb, 

Where t is a value up to 100 and u is a value up to 20, With 
the proviso that u=0, When V1=V1‘ and/or V2=V2‘, and 
u is a value from 1 to 20, When V1=CH3 and/or 
V2=CH3, as photostable UV ?lters in cosmetic and 
pharmaceutical preparations for protecting human skin 
or human hair against solar rays, optionally together 
With other compounds Which absorb in the UV region 
and Which are knoWn per se for cosmetic and pharma 
ceutical preparations. 

* * * * * 


