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1. Ultraviolet radiation-absorbing polymers, charac­

terized in that they contain units of formula 1:

CH_ - CH -
2 I 

CO 
I 

NH
ch2x

(I )

in which X is a group derived from benzylidenebornanone
ί

of formula II:

• \
%

0
, _ H

f
s' (II)

J J

R '

in which R1 represents a hydrogen at om or a Ci-C12

2 alkoxy group and Ru represents a C4- C-12 alkoxy group.
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New polymers capable of absorbing ultraviolet radiation, 

preparation thereof and application thereof, especially 

in cosmet i cology. ·

The present invention relates to new polymers

5 which are capable of absorbing ultraviolet radiation, to

10

• · 
• · ·

15

25

their preparation and to their application, especially in 

cosine t i col ogy«

It is known that exposure of the human body to ul­

traviolet radiation, and in particular to solar radiation, 

causes an erythema of the skin which may, in some cases, 

go as far as burns of relatively high intensity. It is 

also known that the ultraviolet rays responsible for 

these effects are those with wavelengths within the range 

between approximately 280 and 315 nm.

Therefore, substances capable of absorbing ultra­

violet radiation within the wavelength range 280-315 nm 

while allowing the tannin? of the skin,si nee these compounds 

do not absorb ultraviolet rays responsible for tanning, 

i.e. those with wavelengths within the range of 315 to 

400 nm, are generally used in cosmetic compositions in­

tended for protecting the skin against solar erythema.

However, it has been observed, in some subjects 

with sensitive skin, that ultraviolet radiations with wave­

lengths between approximately 315 and 340 nm will promote 

the triggering of the reaction causing erythema or amplify 

this reaction.

I
I
k
1

■ t

. A

£

Moreover, it is known that, in order to avoid

I
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especially the penetration of ultraviolet radiation-absor­

bing substances into the organism through the skin, the 

production of polymers capable of absorbing ultraviolet 

radiation by binding these substances to macromolecular

5 chains has been proposed.

New polymers which absorb ultraviolet radiation,

the absorption maximum of which is located within the

wavelength range 315-340 nm, and which are compatible

ft · ·

with the formulation of cosmetic compositions which can

10 be applied to the skin, have now been discovered. These 

new polymers may thus be included in the formulation of 

highly protective cosmetic compositions which can be used 

by sensitive subjects, and also by normal subjects, in

the case of an intense exposure to solar radiation.

15 Sunscreen cosmetic compositions containing methyl­

ated acrylamide polymers with side chains containing un­

substituted benzyIidene-camphor groups have been described

in French Patent Application No. 2,430,938. These poly­

mers must be at a relatively high concentration in order 

20 to achieve a high protection factor. However, in this

case, the compositions had disadvantages, in particular

an unpleasant sticky touch at the time of application and 

an uncomfortable feeling after application. In order to 

avoid these disadvantages, the polymer had to be prepared 

25 under special conditions so as to avoid the formation of, 

or to remove, high molecular weight polymer fractions.

It has been discovered surprisingly that polymers

ί 

fl
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5

derived from substituted benzyl idene-camphor of the

present invention do not have these disadvantages.

It is possible to retain high molecular mass fractions

without any very serious effects on the ease of formul-

ating the composition or on the comfort of application to

the skin. Additionally, the polymers of the present in­

vention have not revealed any toxicity on application to

the skin, and even when taken orally, whereas the corres-

ponding a IkoxybenzyIidene-camphor precursors have a cer-

7

• · t• · ·
• ·• ·• ···

• · · ·• '• · · ·

10 tain toxicity when taken orally.

The new polymers of the invention are character­

ized in that they contain units of formula I:

• ·• · ··

>·
• ·
• ·• · · ·

• ··
• · ·• · ·

(I)

• ··• ·• · · ·
which X is a group derived from benzylidenebornanone

15 of formula II:

• · · 
• · ·

• ···

(II)

4
which R represents a hydrogen atom or a C-j-C12 

alkoxy group and R represents a C4-C-j2 alkoxy group.

in

1 
j 
}
U r

i n

j

I

f

Among the polymers of the invention, there will

20 be mentioned, in particular:

-A
1 i



those which contain units of formula I in which
I

R represents a hydrogen atom or a methoxy or butoxy 

group; and
2

those in which R represents a butoxy, hexyloxy,

5 octyloxy or dodecyloxy group.

The group X is attached to the side chain of unit

I in position 2' or 3'.

The polymers of the invention have an average 

molecular weight generally between one thousand and one

10 million, and preferably between 1,500 and 100,000.

The polymers of the invention may be either homo­

polymers or copolymers, the said copolymers being, on the 

one hand, those which contain exclusively units of formula

I, but which contain at least two different types of units

• ·
• ·
• · · ·

• · · 
• · ·

• · ·
• · *
• · · ·

• · ® 
• ·
····

15 of formula I (i.e. having different values for X) and, on 

the other hand, copolymers which contain both units of 

formula I and other similar units such as those of formula 

1' as defined below, which are capable of absorbing ultra­

violet radiations.

20 The polymers of the invent .-n contain at least 5

molZ, and preferably at least 10Z5 uf units of formula I.

Among the copolymers of the invention which con­

tain units-other than those of formula I, which are cap­

able of absorbing ultraviolet radiation, there will be

25 mentioned, in particular, those which contain units of

formula I·:



CH ---------------I !
CO-NH-CH2-X

in which X represents a group derived from bornanone

of formula II':

( I ' )

. ···

in which represents a hydrogen atom or a C η — C 4

5 alkyl group.

The respective proportions of units of formulae

I and 1' may vary, for example, from 5:95 to 95:5 (in 

moles).

The introduction of units of formula 1' especially 

10 enables the wavelength range of UV radiations absorbed by 

the polymer to be extended towards UVB.

The invention also relates to a process for the 

preparation of the polymers defined above.

This process is mainly characterized in that a

15 "sunscreefj.-monomer" is prepared, of formula IV:

CH2 = CH - CO - NH - CH2 “ X (IV)

in which X is defined as above, and in that the said
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sunscreen-monomer is subjected to a homopolymerization or 

a copolymerization with at least one other ethylenically 

unsaturated comonomer which is capable of absorbing ultra­

violet radiation.

5 The polymerization reaction may be carried out

according to conventional polymerization methods, i.e. 

in bulk, in solution, in suspension or in emulsion, using 

a polymerization initiator. It is preferably carried out

in solution or in suspension.

10 The polymerization initiators are in general con­

ventional radical polymerization initiators. Their choice 

depends mainly on the different.monomers used and on the 

reaction medium.

Among the different initiators which can be used,

i 15

• · 
• · · ·

there may be mentioned, in particular, peroxides such as 

benzoyl peroxide, lauroyl peroxide, acetyl peroxide, tert­

butylhydroperoxide, benzoylhydroperoxide, hydrogen per­

oxide, initiators such as azobisisobutyronitrile, 

redox initiation systems such as sodium persulphate coup­

led with sodium bisulphite, or the redox system consist­

ing of the hydrogen peroxide-ascorbic acid pair. The con­

centration of the initiator is generally between 0.2 and 35%

and preferably between 0.5 and 20% by weight relative to
J

the total weight of monomers.

tI

The molar mass of the polymers may be adjusted by

all known methods, for example by polymerization in dilute

solution, by polymerization in the presence of large amounts

25
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of initiator, by the introduction of so-called chain­

regulating agents and the like.

In order to prepare the sunscreen monomers of

formula IV, N-hydroxymethy I acryI amide is reacted with a

5 benzyl idene borna none derivative of formula V:

• · ·
• · ♦

• · ·

• · ·

• · · ·

• · · ·

• ·
• · · ·

(V)

This reaction is carried out under the usual con
• · · · 

• ·
• · · · ditions of the Friedel-Crafts alkylation reaction, in the

10 presence of an acid catalyst such as sulphuric acid.

The position of the substituent introduced depends

1 1 on the nature of the substituent R . When R represents

a hydrogen atom, the acrylamidomethyl substituent is in-
1 

troduced in position 3'. When R represents a

15 alkoxy group, the acrylamidomethyl substituent is introd­

uced in pos i t ion 2 ' .

20

i f

The monomers of formula IV'

CH2 = CH-CO-NH-CH2-X1 .(IV.)·

in which X^ is defined as above with the proviso that RG 
in X^ does not represent hydrogen, are prepared in a way 
similar to that described for monomers of formula IV.

The invention also relates to the derivatives of

formula IV and IV, as means for implementing the process 

of the invention.

The benzylidenebornanone derivatives of formula V
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used as starting products in the process of the present 

application may be obtained, for example, according to 

the process described in French Patent Application No. 

78/20,801 (publication no. 2,430,938).

5 The bornanone derivatives of formula V1:

Οί3 (V )

«

• 9

• ···

may be prepared, for example, in a way similar to that 

described in French Patent 2,111,757.

As mentioned above, polymers containing units of

10 formula I may be used as protective agents against ultra­

violet radiations, and, in particular, in the preparation 

of cosmetic compositions intended for protecting the skin 

against sunburns. In addition to a valuable protective 

effect, these polymers are well suited for the preparation

15 of cosmetic formulations which are suitable for protect­

ing the skin against the effects of exposure to sunlight. 

They have, in particular, good solubility in oily excipients 

such as, for example, higher fatty alcohol benzoates 

(especially Ci2"c15 fatty alcohol benzoates).

20 These polymers absorb ultraviolet radiation within

wavelength ranges which may be between 280 and 370 nm. 

This absorption depends especially on the nature of the 

substίtuent R .

I

I

1
Thus, when R represents a hydrogen atom, the

i
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polymer based on the unit of formula I absorbs ultraviolet 

radiation within a wavelength range between 280 and 350 

nm, with an absorption maximum of approximately 315 nm.
1

When R represents an alkoxy group, the polymer

5 absorbs ultraviolet radiation within the wavelength range 

of approximately 280 to 370 nm, with an absorption maxi­

mum of approximately 335 nm.

The invention also relates to cosmetic compositions

• «
• ···

for protection against ultraviolet radiations, charac-

10 terized in that they contain as active ingredient at least 

one polymer, as defined above, containing units of formula 

I.

These compositions may be present in the form of

aqueous or aqueous-a Icoh ο I solutions, oily solutions or

• · · 
• · ·
»9 · ♦

• · ·
• · · a · · ·

15 emulsions, or in the form of sticks. Additionally, they 

may be incorporated, in combination with a propellant, 

in suitable containers in the form of pressurized compos­

itions for aerosols.

The cosmetic compositions of the invention may

20 contain, in addition to the ultraviolet radiation-absor­

bing polymers, various adjuvants usually present in cos­

metic compositions of this type, for example moistur­

izers, emollients or thickeners, surfactants, preserv­

atives, perfumes, pigments and the like.

25 In the compositions of the invention, the poly­

mers containing units of formula I are generally present

in a proportion which may range from 0.2 to 20Z by weight
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relative to the total weight of the composition.

The absorbing power of the sunscreen was prev­

iously expressed using the Ksp (specific K) value, which 

is a function of the amount of sunscreen substances con-

5 tained in the sample, the optical density measured and a

constant which depends on the apparatus.

The definition of Ksp is given in the book "In­

troduction to Electronic Absorption Spectroscopy in Or­

ganic Chemistry" by Gillian and Stern., Publ. Arnold,

10 London 1954, page 10.

Ksp = —c

with K = γ-

d = optical density measured 

c = solution concentration (g/ml)

• ··
• ·

• ···

15 I = cell thickness in cm

The absorbing power is now defined by the term

"specific' absorbance, as", defined by French Standard

T.01,030 (January 1972) which is linked to Ksp by the

relationship:

20 = 1000

In the present application, the absorbing power 

is expressed in terms of specific absorbence.

The following examples illustrate the invention

25. without, however, limiting it.

I

l·

J ΐ
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EXAMPLE 1

Preparation of 2l-acrylamidomethyl-4l-butoxy-51 methoxy- 

3-benzyl idenecamphor: 

a ) Preparation of 41-butoxy-3-methoxy-3-benzyIidenecamphor

5 182.68 g of camphor and 71.29 g of sodium methy-

Late in one Litre of toluene are heated for one hour at

80°C. 249.9 g of 4-butoxy-3-methoxybenza I dehyde are 

added and the reaction mixture is heated under reflux for

2.5 hours.

10 After cooling, the reaction mixture is poured into

• ·
• ·

1.5 litres of water. The organic phase is decanted off,

• ·
• ft ··

• ft · ·
• ·

• ft · ·

• ft
ft ·
ft ···

washed with water, and then dried

After evaporating off the toluene

15

over sodium sulphate.

under reduced pressure,

the oily residue is recrystallized in a 25:75 mixture of

water :isopropanol. 164 g of the product expected are

obtained in the form of fine crystals with the following
• ·
9 · characteristics:

1

h

ft ft *
• · 

ft ft ·

e
• · 
···

20

• · 
ft · 

• ft··

25

b)

Melting point: 62°C

Elemental analys is :

Calculated:

Found:

UV spectrum

C H

77.19

77.22

(methanol)

λ Max.: 330 nm

ε : 20,900

8.17

8.75

Preparation of 2 *-acryI amidomethy1-4'-butoxy-5'-

methoxy-3-benzylidenecamphor;

4«.
i .).



500 cn|3 of concentrated sulphuric acid and 500 cm^ 

of acetic acid are mixed at 0°C. 335 g of 4'-butoxy-3'-

methoxy-3-benzyIidenecamphor are slowly introduced, with 

stirring, maintaining the temperature at approximately

5 0°C. When the product is dissolved, 0.1 g of sodium

nitrite and 102 g of N-hydroxymethy I acryI amide is added.

The mixture is stirred for 2 hours at 0°C and the

reaction mixture is slowly poured into iced water.

The gummy precipitate formed hardens gradually.

1-5
■]’i
ii

** *

• · 
e * ·

• ·*

• ·
• ·
v u··

w · ··
• ·

• <· · ·

l> »
» ·
« ···

10 The suspension is filtered, washed several times

with water and dried under vacuum. 410 g of the product

expected are obtained in the form of a whitish powder with

the following characteristics:

Melting point: 55°C

Elemental analysis:15

J · 
i, *
J 9*·

c H N 0

• ·* 
*, ii, »

■» » *
Calculated (2H20) : 67.68 8.46 3.04 20.82

• **
4 · *

Found (2H2O): 67.48 8.48 3.00 20.67

spectrum (chloroform)UV• · · ·

20 λ Max.: 331 nm
« » 

e · · · as = 30

1H NMR spectrum (CDCI3/TMS): in agreement with

the structure.

EXAMPLE 2

25 Preparation of poly(21-acryI amidomethy1-41-butoxy-51-methoxy-

3-benzyIidenecamphor) 

a) Polymerization initiated by hydrogen peroxide-ascorbic
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acid system

100 g of 2'-acrylamidomethyl-4'-butoxy-5'-methoxy-

3-benzylidenecamphor obtained in Example 1 b) is dissolved

in 200 g of isopropanol and 15 g of 30% hydrogen peroxide

5 at 80°C . A solution of 10 g of ascorbic acid in 200 g 

of water is added in the course of 2 h 40 min, at 80°C,

and the mixture is heated under reflux for a further period

of 30 min. The mixture is cooled to ambient temperature

and the isopropanol is decanted off. The polymer is

10
····««

4 ·

• W
• ♦

4
• ·

• ·
v

washed with methanol, dried under vacuum and ground.

67 g of a product are obtained in the form of a yellowish

powder with the following characteristics:
• * ·

····
Λ ···

a ···

Elemental analysis:

C H N 0

Calculated (0-75H^O): 71.15 8.32 3.19 17.33

Found (O.75H2O): 71.05 8.29 3.10 16.97

< ···

• * <·
* ·*

20

4

V »«

LIV spectrum (chloroform)

λ Max.: 334 nm

as = 27

No free monomer is detected by silica gel chrom­

atography using CHCI3 as the solvent and 30:70 hexane: 

ether as the eluent.

• ·

• ·
*

• · ·
• « 
·· ' ·

b) Polymerization initiated by azobisisobutyronitrile:

100 g..of 2’“acrylamidoir.«»thyl-4'-butoxy-5'-inethoxy-

25 3-benzyIidenecamphor and 10 g of azobisisobutyronitrile

in 750 cm^ of toluene are heated under reflux for 4 hours.

The solvent is distilled off under reduced pressure and

L
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the residue is redissolved in a minimum of anhydrous ace­

tone. The polymer expected is obtained by precipitating 

in hexane. 90 g of a yellow powder are obtained, with 

the following characteristics:

5 UV spectrum (chloroform)

λ Max.: 332 nm

as = 28

EXAMPLES 3 TO 6

a) The different 3'-acryI amidomethyL-41-a Ikoxy-3-

10 benzylidenecamphor of formula CH2=C0-NH-CH2-X in which X 

represents a group of formula II attached in position 3' 
p

to the acrylamidomethyl group, with R representing

-O-C4H9, -O-C6H13, -0-C3H -| 7 or -0-0-)2^25 and R represen­

ting -H, were prepared according to a procedure similar

15 to that of Example 1b).

The characteristics of these compounds are given 

in Table 1 below.

I

I
I
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• ·

•« ·
• · ·

• 9»
• 9
• 9
• · 9 9

9 9 9·
9 9

9 9 9 9

• a
9 9
9 ···

TABLE 1

Ex R2

UV Spectrum

.(CH2C12)

ELEMENTAL ANALYSIS

Calculated % Found X

max

(nm)

specific 
absorbance

C H N 0 C H N 0

3a -OC4H9 312 47

C25H33KO3

75.95 8.35 3.54 12.15 76.01 8.32 3.50 12.16

4a -OC6H13 313 46

C27H37N°3

76.55 8.80 3.30 11.73 76.66 8.97 3.36 11 -01

5a -0C8tt17 315 51

c29H41®3 . o.s h20

75.59 9.22 3.06 12.14 75.65 9.13 3.04 12.17

6a 314 42

C33H49NO3

78.11 9.66 2.76 9.47 78,21 9.55 2.81 9.41

b) The different poIy(3'-acryI amidomethyI-41-a Ikoxy-

3-benzy I idene’camphor) homopolymers consisting of units of
2 

general formula I in which R represents -0-04((9, 

-0-CgHi7 or “O-C12H25/ and R^ represents -H were prepared 

according to a procedure similar to that described in

F

F

Ij
j

ί

I
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Example 2a.

The characteristics of these polymers are given

in Table 2 below:

TABLE 2

Ex R2

UV Spectrum

(ch2ci2)

ELEMENTAL ANALYSIS

Calculated % Found %

max

(nm)

specific 
absorbance

C H N 0 C R N 0

3 -oc4h9 315 43

C25H33N°3 * °·5 K2°

74.26 8.42 3.47 13.86 74.24 8.37 3.43 13.96

4

I
<
i

47

C27H37 N03 . 0.25 HO

“OC6H13 316 75.79 8.71 3.27 12.16 75.92 8.86 3.20 12-31

5 ^17 315 47

C29H41N03 * 0,25 H2°

76.40 9.11 3.07
11.A2II76.18

II
9.10 3.12 11.66

6 -°°12Η2Σ 315 35

c33H„K°3 . 0.25 H20

77.42 9.68 2.74 10.17 77.43 9.75 2.49 10.54

i' 

λ
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• ·
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• · · ·
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• ·

• · ·

EXAMPLE 7

Preparation of an acryI amidomethyI-3-benzyIidenecamphor/ 

S'-acrylamidomethyl-A'-hexyloxy-Z-benzyLidenecamphor 

copolyme r :

5 'A mixture of 21.6 g of acryI amidomethyI-3-benzy I i-

denecamphor, 28.3 g of 3'-acryLamidomethyl-4'-hexyloxy-3- 

benzyIidenecamphor and 7.5 g of 30% hydrogen peroxide in 

100 g of isopropanol is heated under reflux. A solution 

of 5 g of ascorbic acid in 50 g of water is added drop-

10 wise in the course of 3 hours. When the introduction is 

complete, the mixture is stirred for a further period of 

30 minutes under reflux. The reaction mixture is allowed 

and the polymer formed is decanted off. After 

with methanol, filtering and drying, 43 g of co- 

are obtained with the following characteristics: 

Elemental analysis: (048Η62Ν2θ5 · Η2θ)η

to cool

washing

polymer

20

0

12.89

12.57

C H N

Calculated 75.01 8.49 3.60

Found 75.39 8.38 3.66

UV spectrum

• · ·
• ·
tit· EXAMPLE

25

λ Max.: 302 nm

Specific absorbance: 45
I

EXAMPLES OF FORMULATION !•--------------------------------------------- |
I I"** £
A milk (oil-in-water emulsion) was prepared, with

• ·
• · «

♦ · ·
♦ :

V ··

• · · 
e · · ·

the following composition (by weight):

Polymer of Example 7 ...................... 1.5

4

I

ii
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Polymer of Example 2a .......................................... 1.5

Cetyl stearyl alcohol .......................................... 1.6

Cetyl stearyl alcohol with 33 moles

of ethylene oxide ............................................  6.4

5 Mixture of glycerol monostearate

and distearate sold under the

• ·
• · ·

• ®
• · · ·

• · · ·

• · · «
• ·
• ·
• · · · u

name GELEOL by GATTEFOSSE ............................... 3.5

c12-c15 alcohol benzoate sold under

the name FINSOLV TN by FINETEX ................ 15

10 Vaseline oil .................................................................. 3.5

Propylene glycol ....................................................... 12

2-ethylhexyl para-aminobenzoate .............. 3

Preservative .................................................................... 0.2

Perfume .................................................................................. 0.3

15 Demineralized water q.s..................................... 100 g

• · · 
• · ·

• · · ·

The emulsion is prepared following the procedure 

below:

Phase A consisting of the polymers of Examples

8 and 2a, cetyl stearyl alcohol, cetyl stearyl alcohol

20 with 33 moles of ethylene oxide, glycerol monostearate 

and distearate, C-|2~C15 alcohol benzoate, vaseline oil 

and 2-ethylhexyl para-aminobenzoate is heated to 85°C on 

a water bath.

Phase B consisting of propylene glycol and water

25 is heated to 85°C on a water bath.

i
ί
I

Phase A is poured into phase B over a period of

10 minutes, with vigorous stirring. The stirring is then
$
1

■<
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stowed- down, and the preservative followed by the perfume 

are then added at a temperature of 40°C. The mixture is 

allowed to cool to ambient temperature, with moderate 

stirring.

5 EXAMPLE II

A milk is prepared in a similar way, with the

following composition:

Polymer of Example 2b ................     3

Polymer of Example 2a ......................................... 2 ,

10 Oleyl cetyl alcohol with 30 moles

of ethylene oxide ..................................................... 6

Stearyl alcohol .......................................................... 4

FINSOLV TN ........................................................................ 15

Oleyl alcohol ................................................................ 4

15 70% sorbitol .................................................................. 16

Preservative 0.2

Perfume 0.3

• · · ·

Demineralized water q.s............................  100 g

EXAMPLE III

20 Composition in the form of a thick oil:

Polymer of Example 4 ............................................. 3

2-ethylhexyl para-methoxycinnamate .... 3

FINSOLV TN ........................................................................ 26

i
I

Silica sold under the name

25 AEROSIL R 972 by DEGUSSA 7

Cyclotetradimethylsiloxane 10

Isopropyl myristate q.s 100 g
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EXAMPLE IV

Cream (water-in-oil):

Polymer of Example 4 ............................................. 5

Magnesium stearate .................................................. 3.5

5 Octyl dodecanol ........................ ................................. 10

Hydrogenated lanolin sold under

the name HYDROLAN H by ONYX ......................... 1.5

Clear lanolin ............................................................... 4

Beeswax ............................................................................... 4.5

10 Sorbitan sesquioleate .......................................... 4.5

FINSOLV TN .................................................................. .. 15

* I “ * · Vaseline oil .................................................................. 10
• · ·• · ·
• ·· Preservative ............................................................... .. 0.2

• ·
* Demineralized water q.s............................. 100 g• · · ·• ·

15 EXAMPLE V
• ·• · · · w

Composition in the form of an oil:

Polymer of Example 7 ............................................. 3.8

,. 2-ethylhexyl glyceryl ether
» ·
I · · · Φ

··· palmitate .......................................................................... 30
» · ·

« · ·

20 CyclotetradimethyLsiLoxane .............................. 20
• <# ·
··’ ’’ Perfume ............................................................................... 0.2

FINSOLV TN q.s............................................................... 100 g
• · ·• · ·
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS

1. Ultraviolet radiation-absorbing polymers, charac-

5

terized in that they contain units of formula I:

of

which X

formula

is a

II:

group derived from benzyI idenebornanone

( I )

i n

0 0 ·
0 · ·

0 · ·

0 0
0 0
0 0 0 0

0 0 0 0 
0 t

0 0 0 ·

(II)

i n
0 0 0 · U

1

which R represents a hydrogen atom or a C-j-C^
2

alkoxy group and R represents a C4-Cη2 alkoxy group.

2. Polymers according to claim 1, characterized in

0 0
0 ·
0 0 0 0

0 0 0 
0 0 ·

• ··

10 that R1

group.

3.

claims,

represents a hydrogen

Polymers according to

characterized in that

atom or a methoxy or butoxy

either one of the preceding
2

R represents a butoxy,

hexyl oxy, octyl oxy or dodecyloxy group.

• ·
• · · · 15 4. Polymers according to any one of the preceding

claims, characterized in that they contain, in addition.

units of formula I':

(1' )
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in which .X represents a group derived from bornanone of

formula II':

. 3
in which R

5 alkyl group.

5. Polymers according to any one of the preceding

claims, characterized in that they contain at least 5 mo I %

of units of formula I.

· · 
• · · 10

6. Polymers according to

that they contain units I and

claim 4, characterized

1' in proportions which may
i n

range from 5:95 to 95:5 in moles.

7. Polymers according to any one of the preceding

claims, characterized in that they have a molar mass from

one thousand to one million.

• ·
• ·
• · · ·

• · ·
Λ · ·

• · ·

15 8.

that

9.

Polymers according to claim 7, characterized in

they have a molar mass from 1500 to 100,000.

Process for the preparation of the polymers as

def i ned in any one of the preceding claims, characterized

20

in that a "sunscreen monomer" of formula IV:

CHa = CH - CO - NH - CH2 " X (IV)

• ·

• ·

• «

• · · ·

in which X is defined as above, is prepared and in that the I

said sunscreen monomer is subjected to a homopolymerization 

or to a copolymerization with at least one other ethylen- 

ically unsaturated comonomer which is capable of absorbing

■ ■■ ■Hii.

4

■ i f
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ultraviolet radiation.
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10. As means "for the preparation of the polymers of

any one of claims 1 to 8, monomers of formula IV or IV':

CH2 = CH - CO - NH - CH2 - X (IV)

5 CH2 = CH - CO - NH - CH2 - X1 (IV)

in which X and X-*· are defined as in claims 1 and 4 
respectively with the proviso that in X^ does not 
represent hydrogen.
11. Cosmetic compositions for protection against

ultraviolet radiations, characterized in that they con-

10 tain, as active ingredient, at least one polymer as defined

in any one of claims 1 to 8.
• · » ·

• ·
· · · ·

• · · ·
• · ·

• · ·

12. Compos i t i ons according to claim 11 character ized

• ·
• · · ·

• · ·
• · ·
• · · ·

in that they contain

said polymers.

15 13.

from 0.2 to 20X by weight of the

Use of the polymers as defined in any one of

claims 1 to 8, in the preparation of cosmetic compositions 

intended for protecting the skin against sunburn.14. Polymers according to Claim 1, cosmeticcompositions comprising a said polymer, or processes for the preparation or use thereof, substantially as hereinbefore described with reference to the Examples.
DATED this 5th day of July, 1990L'OREALBy Its Patent AttorneysDAVIES & COLLISON


