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(57) Apart from their good screening properties in the

wavelength range extending from 280 to 380 nm, the above
compounds simultaneously exhibit, unexpectedly, excellent
antioxidant properties with respect to the peroxidation of
polyunsaturated lipids, and also with respect tc substances
capable of undergoing thermo- or photoinduced oxidation
reactions (such as, for example, proteins and polymers).
CLatr

1. A compound having the formula:

R

1
|~ Hy
\g//\\v// \] \\\>C<fCHZR (1)
( Ry CH,

in which R is hyd.ogen or a tert-butyl group, Rl is a Cl-c8
linear or branched alkyl group or a Cl—C8 linear or

branched alkoxy group; and

R, and R3 are each, independently, hydrogen or a

nydroxyl group, with the proviso that at lea.. one of R2
and Ry is 2 hydroxyl group.
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3. A process for preparing a compound of

formula (I) according to claim 1 or 2 which compr ises

performing a condensation reaction between an aromatic

aldehyde of formula:

R-CH2

(n

in which R, Rl' R2 and R3 are as defined in claim 1, and

synthetic camphor or ratural camphor.

18. A process for protecting the skin and
natural or sensitized hair against ultraviolet radiation
which comprises apbplying to the skin or hair a composition
comprising a compound of formula (I) according to claim 1

or 2 or when prepared by a process according to any one of

claims 3 to 8,

32. A method of treating a cancer, skin allergy

! or inflammation in the human or animal body by therapy or
% prophylaxis, which comprises administering a compound
according to claim 1 or 2 or a composition according to any

94 30 )
one of claims zéxtok3% by an oral, topical or parenteral

route.,
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COMPLETE SPECIFICATION FOR THE INVENTION ENTITLED:

"NEW TERT-BUTYL DERIVATIVES OF BENZYLIDENECAMPHOR,

PROCESS FOR PREPARING THEM, TRHREIR USE AS ANTIOXIDANT

AGENTS AND COSMETIC AND PHARMACEUTICAL COMPOSITIONS

CONTAINING THEM"

The following statement is a full description of this
invention, including the best method of performing it known

to us:-
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The present invention relates to new tert-butyl

derivatives of benzylidenecamphor, to a process for
preparing them and to their uses as antioxidant agents as
well as in cosmetic compositions for daily use or for
protection against sunlight and in pharmaceutical com-
positions for the preventive treatment of skin allergies
and inflammations or certain forms of cancer.

It is well known that the skin is sensitive to
solar radiation, which can cause not only ordinary

sunburn or erythema, but also more pronounced burns.

However, solar radiation also has other dele=-
terious effects, such as a loss of elasticity of the skin
and the appearance of wrinkles 1leading to premature
aging. Sometimes, even dermatoses can also be observed.
The extreme case is the occurrence of skin cancers in
some subjects.

It is also desirable to provide the hair with
good protection against photochemical degradation, in
order to avoid a change in hue, a bleaching or a degrada=-
tion of the mechanical properties.

It is known, moreover, that the constituents
participating in cosmetic preparations do not always

possess sufficient light-fastness, and are degraded
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through the action of 1’ght radiation.

It is well known that the most dangerous portion
of solar radiation consists of ultraviolet radiation of
wavelengths of 400 nm and less. It is also known that, as
a result of the existence of the ozone layer of the earth's
atmosphere, which absorbs a portion of the solar radiation,
the lower 1limit of ultraviolet radiation reaching the
earth's surface lies at about 280 nm,

Accordingly, it appears desirable to have
recourse to compounds capable of absorbing ultraviolet
radiation over a wide band of wavelengths ranging from 280
to 200 nm, that is to say both the UV-B rays of wavelengths
from 280 to 320 nm that play a predominant part in the
production of solar erythema, and the UV-A rays of
wavelengths from 320 to 400 nm that cause not only tanning
of the skin but also its aging, and that promote the
triggering of the erythemal reaction or that augment that
reaction in some subjects or that can even be the source of
phototoxic or photoallergic reactions.

According to the present invention
benzylidenecamphor derivatives have been found, having the

following formula:

1
Ry
CH
73
/ 2
R3 CH3

(1)

TSR M M LN SERCRE N



in which:
R is hydroger or a tert-butyl group,
Rl ig a Cl--C8 linear or branched alkyl group or a
C1°c8 linear or branched alkoxy group, and
5 RZ and R3 are each, independently, hydrogen or a
hydroxyl group, with the proviso that at least one of Rz

and R3 is a hydroxyl group.

Apart from their good screening properties in the
wavelength range extending from 280 to 380 nm, the above

10 compounds simultaneously exhibit, unexpectedly, excellent

It is extremely advantageous to have recourse to

J antioxidant properties with respect to the peroxidation of
| s.o 0. polyunsaturated lipids, and also with respect to substances
EJ.:‘ capable of undergoing thermo- or photoinduced oxidation
E‘J:. reactions (such as, for example, proteins and polymers).
E:f:: 15 The peroxidation of lipids involves the formation
fe el of intermediate free radicals which damage cell membranes
e composed, inter alia, of phospholipids, and are
f:: responsible, in particular, for phenomena of aging of the
olee skin (A.L. Tappel in "Federation Proceedings" Vol. 32, No.
{ “evee® 20 8, August 1973).
i veeees

compounds exhibiting both screening properties over a wide

band and antioxidant properties boosting the screening

effect. Such compounds can make it possible, for example,
25 to combat more satisfactorily the premature aging of the

skin due to the peroxidation of cutaneous lipids.
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Such compounds can also make it possible to
provide for better preservation of cosmetic compositions
containing a fatty phase, by preventing the rancidification
of the unsaturated lipids present therein. The fatty phase
can be of animal origin, such as lanolin, cetin
(spermaceti), beeswax, perhydrosqualene or turtle o0il, or
vegetable origin such as olive o0il, castor o0il, maize oil,
sweet almond oil, avocado oil, shea o0il, sunflower oil,
soybean o0il, groundnut oil or hydrogenated coconut or
palm-kernel oils. It can also comprise essential :Zatty
acids such as vitamin F and certain essential oils present
in perfumes such as lemon or lavender oil.

In addition, it has been surprisingly found that
the compounds of formula (I) as defined above can be used
for the preventive treatment of skin allergies and
inflammations and also in the prevention of certain
cancers.

Apart from their good screening and antioxidant
properties, the compounds according to the invention
possess an excellent lipid-soluble nature as well as very
good thermal and photochemical stability.

These compounds generally also have the advantage
of not being toxic or irritant and of heing completely safe
with respect to the skin.

They can be distributed uniformly in traditional

cosmetic vehicles capable of forming a continuous film and,
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in particular, in fatty vehicles, and can thus be applied
on the skin to form an effective protective film.

The present invention accordingly provides
compounds of formula (I) above.

In this formula, Rl can be, for example, a
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
tert-butyl or 1,1,3,3~-tetramethylbutyl group or
alternatively a methoxy, ethoxy, propoxy, butoxy,
pentyloxy, hexyloxy, heptyloxy or octyloxy group.

Examples of compounds of general formula (I),
include:

- 3'-tert-butyl-2'-hydroxy-5'-methoxy-3-benzylidene-dl-
camphor,

- 3'-tert-butyl-2'-hydroxy-5‘'-methyl-3-benzylidene-dl-
camphor,

- 3',5'-di-tert-butyl-4'-hydroxy-3-benzylidene-d-camphor,
- 3',5'-di-tert-butyl-4‘'~-hydroxy-3-benzylidene-dl-
camphor,

- 3',5'=-di-tert-butyl-2'-hydroxy=-3-benzylidene-dl-camphor,
and

- 3'-tert-octyl=2'-hydroxy=5°'-methyl-3-benzylidene-dl-
camphot.

The compounds of formula (I) can be obtained by
performing a condensation reaction between synthetic
camphor (dl-camphor) or natural. camphor (d-camphor) and an

aromatic aldehyde of formula:
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R, Rl' R2 and R3 having the definitions above.

The aldehydes of formula (III) are prepared
according to known methods.

The condensation of the aldehyde (III) with
camphor may be performed according to one of the following
two processes:

1st Process:

The condensation is performed under reflux in an
organic solvent in the presence of a base. The base is
suitably an alkali metal alcoholate such as sodium
methylate or potassium tert-butylate, and the solvent is
suitably toluene. It is also suitable to use an inorganic
base such as an alkali metal amide or hydride and
a solvent such as dimethoxyethane.

2nd Process:

The condensation of the aldehyde (III) with

camphor is performed in the presence of a borane of the

following formula (IV):

R4 0

~ ] (IV)
’/,B 0~C =~ R5
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in which R, is a Cl-C6 alkyl group and Rg is a Cl-c4 alkyl
group. This compound is obtained according to the
procedure described by L.H. Toporcer et al., J. Am. Chem.
Soc. 87, 1236 (1965). 1Its isolation and purification are
not necessary in order to carry out the condensation of the
aldehyde (III) with camphor.

The condensation reaction is performed at a
temperature of from 140°C to 160°C and a solvent is not
essential,

The present invention therefore also provides a
process for preparing the compounds of formula (I).

In addition, the present invention provides a
composition suitable for cosmetic use comprising an
effective amount of at least one benzylidenecamphor
derivative of formula (I) above, in a cosmetically
acceptable vehicle comprising at least one fatty phase.

The composition of the invention is suitable for
application to the human epidermis or the hair, or for use
as an antisun composition.

The present invention also provides a process for
protecting the skin and natural or sensitized hair against
solar radiation, which comprises applying to the skin or
hair an effective amount of zt least one compound of

formula (I) contained in a cosmetically acceptable vehicle

containing at least one fatty phase.
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"Sensitized hair" is understood to mean hair
which has undergone a permanent-waving, dyeing or bleaching
treatment.

The invention further provides a coloured or
vncoloured cosmetic composition, stabilized to light and/or
oxidation, comprising an effective amount of at least one
bbenzylidenecamphor derivative of formula (I) above.

When used, a composition suitable for protecting
the human epidermis against ultraviolet rays, the cosmetic
composition according to the invention is generally
presented in the most diverse forms customarily used for
this type of composition, It is suitably presented in the
form of oily or oleoalcoholic lotion, of emulsions such as
a cream or a milk, of oleoalcoholic, alcoholic or
aqueous-alcoholic gels, or of solid sticks, or is packaged
as an aerosol.

It suitably comprises at least one cosmetic
adjuvant customarily used in this type of composition, such
as a thickener, emollient, humectant, surfactant,
preservative, antifoam, perfume, o0il, wax, lanolin,
propellant, colourings and/or pigment whose function is to
colour the composition itself or the skin, or any other
ingredient customarily used in cosmetics.

The compound of formula (I) is ¢enerally present
in a proportion by weight of from 0.1 to 2% relative to the

total weight of the cosmetic composition for protecting



5
10

A -

.... :

[ ] o0

o oo 20
25

the human epidermis.

Suitable solubilization solvents include o0il, wax
and, generally speaking, any fat, a monohydric alcohol or a
lower polyol or a mixture thereof. Examples of suitable
monohydric alcohols or polyols include ethanol,
isopropanol, propylene glycol, glycerin and sorbitol.

One embodiment of the invention is an emulsion in
the form of a protective cream or milk comprising, in
addition to the compound of formula (I), a fatty alcohol,
fatty acid ester and, in particular, a fatty acid
triglyceride, fatty acid, lanolin, natural or synthetic oil
or wax, or emulsifier, in the presence of water.

Another embodiment comprises an oily lotion based
on natural or synthetic oils and waxes, lanolin and fatty
acid esters, in particular fatty acid triglycerides; or an
oleoalcoholic lotion based on a lower alcohol such as
ethanol or a glycol such as propylene glycol and/or a
polyol such as glycerin, and oils, waxes and fatty acid
esters such as fatty acid triglycerides.

The cosmetic composition of the invention is also
suitably an alcoholic gel comprising one or more lower
polyols or alcohols such as ethanol, propylene glycol or
glycerin, and a thickener such as silica. The
oleoalcoholic gels comprise, in additiuvn; a natural or
synthetic o0il or wax.

The solid sticks consist of natural or synthetic
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oils and wazes, fatty alcohols, fatty acid esters, lanolin
and other fats.

The present invention also provides an antisun
cosmetic composition comprising at least one compound of
formula (I) and, optionally, at least one other UV-B or
UV=-A screening compound, or a combination thereof.

The amount of compound of formula (I) present in
the antisun composition is generally from 0.2 to 15% by
weight relative to the total weight of the antisun
composition, the total amount of screening compounds
generally being from 0.5 to 15% by weight.

When the composition is packaged as an aerosol,
traditional propellants are used, such as alkanes,
fluoroalkanes and chlorofluoroalkanes.

When the cosmetic composition according to the
invention is presented in a form suitable for protecting
natural or sensitized hair from UV rays, it is generally a
shampoo, a lotion, gel or emulsion to be rinsed, to be
applied before or after shampooing, before or after dyeing
or bleaching, or before or after permanent-waving, a
styling or treating lotion or gel, a lotion or gel for
blow-drying or setting, a hair lacquer, or a composition
for permanent-waving, dyeing or bleaching the hair. Such a
composition suitably comprises at least one additional
adjuvant commonly used in this type of composition, such as

a surfactant, thickener, polymer, emollient, perservative,

e e n g TR T ey S— pm
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foam stabilizer, electrolyte, organic solvent, silicone
derivative, o0il, wax, antigrease agent, colouring and/or
pigment whose function is to colour the composition itself
or the hair, or any other ingredient customarily used in
the hair-care field.

It generally comprises from 0.25 to 2% by weight
of compound of formula (I).

The present invention provides, in addition, a
cosmetic composition comprising at least one c<apound of
formula (I) as an agent for protection against ultraviolet
rays and as an antioxidant. Examples include hair-care
compositions such as hair lacquers, hair-setting lotions
optionally having treating or disentangling properties,
shampoos, colouring shampoos and hair dyeing compositions,
makeup products such as nail varnishes, treatment creams
and oils for the epidermis, makeup foundations, lipsticks
and skin care compositions such as bath oils or creams, as
well as any other cosmetic composition which, as a result
of its constituents, displavs problems of light-fastness
and/or stability to oxidation during storage.

Such compositions generally comprise from 0.1 to
2% by welght of compound of formula (I).

The invention further provides a process for
protecting a cosmetic composition against ultraviolet rays
and oxidation, which comprises incorporating an effective

amount of at least one compound of formula (I) in such a
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composition.

The invention also provides the use of the
compounds of formula (I) as antioxidants,

The invention also provides the use of a compound
of formula (I) as a broad-band sunscreen absorbing in the
wavelength range extending from 280 to 380 nm.

The invention further provides the application of
a compound of formula (I) as a cosmetic product.

It has been found, in addition, tha% compounds of
formula (I) exhibit advantageous pharmacological activity
in the treatment by therapy or prophylaxis of skin
allergies and inflammations, and certain cancers.

The present invention therefore provides a
compound of formula (I) for use in a method of treatment of
the human or animal body by surgery or therapy, or in a
method of diagnosis practised on the human or animal body.

Accordingly, it also provides a method of
treating a cancer, skin allergy or inflammation by therapy
or prophylaxis, which comprises administering a compound
of formula (I) or a composition comprising the said
compound by an oral, topical or parenteral route.

The invention further provides a composition
which comprises, in a pharmaceutically acceptable excipient
or vehicle, an effective amount of a compound of formula

(I).
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The pharmaceutical composition according to the
invention is suitably administered orally or topically.
For oral administration, the pharmaceutical
composition is generally presented in the form of tablets,
hard gelatin capsules, dragees, a syrup, suspension,

solution, emulsion, and the like. For topical

administration, the pharmaceutical composition according to

the invention is generally presented in the form of an
ointment, cream, pomade, solution, lotion, gel, spray,

suspension and the like,

The pharmaceutical composition suitably comprises

at least one inert or pharmacodynamically active additive,
for example a moisturizing agent, antibiotic, steroidal or
non-steroidal anti-inflammatory agent, carotenoid or
antipsoriatic agenct.

The composition also suitably comprises a
flavour-improving agent, preservative, stabilizing agent,
moisture-regulating agent, pH-regulating ag=nt, osmotic
pressure-modifying agent, emulsifying agent, 1lccal
anaesthetic, buffer, and the like.

It is suitably packaged in a delay or
sustalned-release form,

The compound of formula (I) according to the
invention is present in the pharmaceutical compositions in
a proportion of from 0.01 to 80% by weight relative to the

total weight of the composition, for example from 0.1 to

A -

3
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20% by weight,

In the therapeutic application, the treatment is
determined by the doctor. The dose of active ingredient
will vary according to the patient's age, weight and
response, as well as to the severity of the symptoms.

When the compounds of formula (I) are
administered orally, the dosage is generally from 0.1 to 50
mg/kg/day, for example from 0.2 to 20 mg/kg/day. The
treatment period is variable, depending on the severity of
the symptoms, and extends, for example, from 1 to 25 weeks,
continuously or discontinuously.

The compositions for topical administration
generally comprise from 0.25% to 4% by weight of compound
of formula (I).

As vehicle or excipient for the pharmaceutical
composition of the invention, all non-toxic conventional
vehicles or excipients are suitable.

The examples which follow further illustrate the

invention.
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PREPARATION EXAMPLES
EXAMPLE 1

Preparation of 3’'-tert-butyl-2° -hyd.roxv-:s '-methoxy=-3-

benzylidene-dl-camphor of formula:

CH3
Z N CH
B
‘ D ‘/C—Cﬂ3
i 8 B CH,

21 g (0.138 mol) of dl-camphor are dissolved in

100 cm® of dimethoxyethane dried over a 4 A molecular
sieve. 6.35 g (0.276 mol) of sodium hydride are added
and the mixture is heated under reflux for one hour.
24 g (0.115 mol) of 3-tert-butyl-2-hydroxy-5-
. methoxybenzaldehyde, dissolved in 80 cm® of 1,2-

ca—— e
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dimethoxyethane, are added dropwise. The mixture is
heated under reflux for 3 hours. After being cooled, the
reaction mixture is poured into water. The mixture is
acidified by adding 10% strength hydrochloric acid. The
precipitate formed is filtered off, washed with water and
recrystallized in absolute ethanol.

12.35 g (31%) of expected product are obtained,
possessing the following characteristics:

- appearance : yellow crystals

melting point : 223°C

elemental analysis : C,,H,,0,

C% H% 0%
Calculated 77.15 8.83 14.01
Found 76.87 8.83 13.88
- UV spectrum (methanol):
A max, = 297 nm € = 15700
Amax, = 365 nm £ = 10460

'H NMR Spectrum (80 MHz) (CDCl, + DMSO-dq):
in agreement with the expected structure.
EXAMPLE 2

Preparation of 3'-tert-butyl-2’'~-hydroxy-5’-methyl-3-

benzylidene-dl-camphoyx
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This compound is obtained according to the
procedure described in Example 1, in which 3-tert-butyl-
2-hydroxy-S-methoxybenzaldehyde is replaced by
3-tert-butyl-2-hydroxy-5-methylbenzaldehyde.

The product obtained possesses the following
characteristics:

- appearance : yellow crystals

- melting point : 213°C

- elemental analysis : C,,H,;,0,

Cs H% 0%
Calculated 81.18 8.98 9.83
Found 81.39 9.04 9.92

- UV spectrum (methanol)

295 nm €

A max; 14600

A max, 335 nm €

8470
- 'H NMR Spectrum (80 MHz) (CDCl, + DMSO-dy):

in agreement with the expected structure.

EXAMPLE 3
Preparation of 3’',5'=di-tert-butyl-4’'-~-hydro
benzyl idenecamphor CH3
CH3— -—CH3
OH
A c /CH,
~
/ CH3
CH3

a) 1lst method of synthesis: (derived from natural

camphor)

50 g (0.328 mol) of d-camphor are dissolved in
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400 cm® of 1,2-dimethoxyethane. 17.5 g of sodium hydride
(0.73 mol) are added and the mixture is brought to reflux
for one hour. 70 g (0.3 mol) of 3,5-di-tert-butyl-4-
hydroxybenzaldehyde are added and the mixture is heated
under reflux for 10 hours. After being cooled, the
reaction medium is gradually diluted with 100 cm® of
ethanol and then with 100 cm® of water. The mixture is
acidified by adding 10% strength hydrochloric acid. The
precipitate formed is filtered off, washed with water and
dried. After recrystallization in isopropyl ether and
then in ethanol, 54.5 g (49% yield) of expected product

are obtained, possessing the following characteristics:

appearance : white crystals

melting point : 186°C

elemental analysis C,.H,0,
Cs H$ 0%
Calculated 81.47 9.84 8.68
Found 81.40 9.87 8.79
- UV spectrum (chloroform)
A max : 325 nm e = 23000
- 'H NMR Spectrum (80 MHz) (CDCl, + DMSO-d,):
in agreement with the expected structure.
b) 2nd method of synthesis: (derived from synthetic
camphor)
41 g (0.4 mol) of pivalic acid are added at 0°C
to 500 cm® of a 1M solution of triethylborane in hexane.

After 15 min of stirring at 0°C, the mixture is allowed
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to return to room temperature, and 28 g (0.19 mol) of dl-
camphor and 44.5 g (0.19 mol) of 3,5-di-tert-butyl-4-
hydroxybenzaldehyde are then added.

The hexane is distilled off and the mixture is
heated to 150-160°C for 3 hours. The volatile products
are distilled off under reduced pressure (1995 Pa.s, then
13 Pa.s).

The reaction mixture is diluted with 200 cm® of
ethyl acetate. The organic phase is washed with water
and then dried. The solvent is distilled off under
reduced pressure. Aftér recrystallization in isopropyl
ether, 50.1 g (72% yield) of expected product are ob-

tained, possessing the following characteristics:

appearance : white crystals

melting point : 158°C

elemental analysis : C,sH;0,

C% H$ 0%
Calculated 81.47 9.84 8.68
Found 81.37 9.84 8.78

- UV spectrum (chloroform)

A max = 323 nm e = 24200

'H NMR Spectrum (80 MHz) (CDCl, + DMSO-dq):
in agreement with the expected structure.
EXAMPLE 4
Preparation of 3’,5’'-di-tert-butyl-2‘-hydroxy-3-ben~

zylidene-dl-camphor of formula:
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tert,-butyl

ba

X
\\\J4J\\tert.-buty1

This compound is obtained according to the

procedure described in Example 1, in which 3-tert-butyl-

2-hydroxy-5-methoxybenzaldehyde is replaced by 3,5-di-

tert-butyl-2-hydroxybenzaldehyde.

The product obtained possesses

characteristics:
- Melting point : 220°C
- Elemental analysis : C,sH;50,
C% H%
Calculated 81.47 9.85
Found 81.29 9.79
- UV spectrum (dichloromethane)

A max, : 292 nm

. € 13000
« 2 max, : 330 nm

7500

. €y

the following

0%
8.68
8.89

- 'H NMR Spectrum (80 MHz) (CDCl, + DMSO-dg):

in agreement with the expected structure.

EXAMPLE 5

Preparation of 3’'-tert-octyl-2'-hydroxy-5‘’-methyl-3-

benzyl idene-dl-camphor of formula:

tert.-octyl
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This compound is obtained according to the
procedure described in Example 1, in which 3-tert-butyl-
2-hydroxy-5-methoxybenzaldehyde is replaced by 3-tert-
octyl-2-hydroxy-5-methylbenzaldehyde.

The product obtained possesses the following
characteristics:

- Melting point : 176°C

- Elemental analysis : C,H,;0;

C% H% 0%
Calculated 81.62 10.01 8.36
Found 81.84 9.95 8.51
- UV spectrum (dichloromethane)
« A max; : 293 nn
. € s 12000
o« A max, ¢ 335 nm

6460

o €
- 'H NMR Spectrum (80 MHz) (CDCl, + DMSO-d,):
in agreement with the expected structure.
APPLICATION EXAMPLES
Example 1 - Antisun oil
The following ingredients are mixed, optionally
heating to 40-45°C in order to homogenize:
Compound of Example 3 0.6 g
Benzoate of C,,~C;; alcohols, sold by
FINETEX under the name "FINSOLV TN" 30.0 g
Sunflower oil 20.0 g

Perfume 1.0 g
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Cyclic dimethylpolysiloxane sold by
UNION CARBIDE under the name
"VOLATILE SILICONE 7207" gs 100 g
The compound of Example 3 may be replaced by that
of Example 4
Example 2 -~ Gel for protecting the skin
The following gel is prepared:
Compound of Example 3 0.12 g
Polyacrylic acid crosslinked with a
polyfunctional agent, sold by the

company GOODRICH under the name

"CARBOPOL 934" 0.8 g
Glycerin 12.0 g
Ethanol 15.0 g
Preservative 0.2 g
Perfume 0.2 g
Triethanolamine gs pPH 5.3
Demineralized water gs 100 g

The screening ccupound is dissolved in the
ethanol/glycerin mixture; the water, preservative and
perfume are added. 1In this aqueous phase, the Carbopol
is dispersed homogeneously and the pH is adjusted to 5.3
with triethanolamine.

Example 3 - Antisun stick

The following solid stick is prepared:

Compound of Example 3 1.0 g

Ozocerite “"SP 1020" (STRAHL & PITSCH) 20.0 g
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Beeswax 7.0 g

Oleyl alcohol 12.0 g

Hydrogenated lanolin “HYDROLAN H"

(ONYX CHEMICAL) 8.0 g

Lanolin oil "ARGONOL 60"

(WESTBROOK LANOLIN) 8.0 g

Carnauba wax | 1.0 g

Benzoate of C;,-C,s alcohols "FINSOLV

TN" (FINETEX) 17.0 g

Octamethylcyclotetrasiloxane "ABIL

K4" (GOLDSCHMIDT) 3.0 g

Liquid paraffin gs 100. g

The various compounds are melted at about 70-75°C

so as to obtain a liquid phase in which the screening
compound is dissolved. This solution is poured into
moulds and allowed to cool.
Examgle 4 - Antisun milk

Compound of Example 3 0.25 g

Benzylidenecamphor 2.0 g

Mixture of fatty acid esters, poly-

glycerolated esters and silicone-based

surfactants "ABIL WSO8" (GOLDSCHMIDT) 5.0 g

White vaseline 2.0 g

Beeswax 2.5 g

Benzoate of C,,-C,; alcohols "FINSOLV

TN" (FINETEX) 19.0 g

Glycerin 5.0 g
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Sodium chloride 2.0 g
Perfume 0.4 g
Preservative 0.2 g
Demineralized water gs 100. g

This is a water-in-oil emulsion. The screening
compounds are dissolved in the fat and the emulsifier and
the mixture is heated to 70-80°C; the aqueous phase
consisting of the water, sodium chloride and glycerin is
heated to the same temperature; the aqueous phase is
added to the fatty phasé'with brisk stirring, the mixture
is then allowed to cool with moderate stirring and to
about 40°C, and perfume and preservative are added.
Example 5 - Antisun milk

Compound of Example 3 1.5 g

2-Ethylhexyl p-methoxycinnamat-=

"PARSOL MCX" (GIVAUDAN) 3.5 g

2-Hydroxy-4-methoxybenzophenone

"UVINUL M40" 1.0 g

Cetyl alcohol 1.0 g

Oleocetyl alcohol containing 30 mol

of ethylene oxide "MERGITAL OC 30"

(HENKEL) 5.0 g

Stearyl alcohol 4.0 g

Synthetic oil of formula:

C,sH,,COOCH,~-CH-CH,0CH,-CH-C H, 2.0 g
S

90:10 Mixture of cetostearyl 2-ethylhex-
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anoate and isopropyl myristate "CERAMOLL"

(Créations Aromatiques) 2.0 g
Liquid paraffin 8.0 g
Propylene glycol 4.0 g
Preservative 0.2 g
Perfume 0.4 g
Demineralized water gs 100. g

This is an oil-in-water emulsion. The screening
compounds are dissolved in the fats at about 70°-80°C; the
aqueous phase consisting of the water, propylene glycol
and emulsifier is heated to the same temperature, and the
fatty phase is added to the aqueous phase with brisk
stirring, the mixture is then allowed to cool with
moderate stirring and preservative and perfume are added
at about 40°C.

Example 6 - Antisun cream

The following cream, forming an oil-in-water
emulsion, the aqueous phase of which consists of water,
sorbitol, sodium lactate and emulsifier and in which {4-
[ (2-0oxo-3-bornylidene)methyl Jphenyl}trimethylammonium
methylsulphate is dissolved, is prepared in the same
manner as in Example 5:

Compound of Example 3 0.5g
{4-[ (2-0Ox0-3-bornylidene)methyl ] -phenyl}-

trimethylammonium methylsulphate 4.0 g
Sodium lactate, 60% pure 1.0 g

Mixture of cetyl stearyl alcohol and
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cetylstearyl alcohol oxyethylenated with

33 mel of ethylene oxide "SINNOWAX AO"

(HENKEL) 7.5 g
Cetyl alcohol 1.0 g
Myristyl alcohol "SIPOL Cl14" (HENKEL) 0.6 g
Sorbitol, 70% pure 3.0 g
Isopropyl palmitate 10.0 g
Liquid paraffin 7.0 g
Preservative 0.2 g
Perfume 0.6 g
Demineralized water gs 100. g

Example 7 - Aniisun oil
The following ingredients are mixed, optionally

heating to 40-45°C in order to homogenize:

Compound of Example 2 0.2 g
p-Methylbenzylidenecamphor 2. g
Perfume gs

IsOopropyl myristate gs 100. g

The compound of Example 2 may be replaced by that
of Example 5.

In Examples 8 and 9 “elow, the compounds of the
invention are used as antioxidants in order to prevent
rancidification of the compositions.

Example 8 - Care cream

The fo' wing creem, forming a water-in-oil

emulsion, the aqueous phase of which cc.uprises water,

ascorbic acid, EDTi., glutathione and citric acid, is
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prepared in the same manner as in Example 4:

Magnesium lanolate 14.4 g
% Lanoline alcohol 3.6 g
Sunflower oil 40.0 g
8 Isopropyl myristate 8.0 g
_ Ozocerite 4.0 g
%; Vitamin P 2.0 g
‘; Ascorbic acid 0.5 g
% Soybean lecithin 5. o]
| 10 Compound of Example 3 0.25 g
Ascorbyle palmitate 1.0 g
Glutathione 0.1 g
E°i£' N-Acetylcysteine 0.05 g
%:’.:' Citric acid 0.05 g
5_:;% Ethylenediaminetetraacetic acid (EDTA) 0.15 g
.‘... Perfume 0.8 g
- Methyl para-hydroxybenzoate 0.3 g
e Water gs 100. g
.:;:. Example 9 - Face and body oil
:.EO The following ingredients are mixed, optionally
““": heating to 40-45°C in order to homogenize:

Shea oil 2.0 g

.JE" Sunflower oil 31.8 g
Vitamin F 2.0 g

25 Soybean oil 32.0 g
Compound of Example 1 0.1 g

Citric acid 0.05 g




Ascorbyl palmitate 1.0 g

N-Acetylcysteine 0.1 g

Ethylenediaminetetraacetic acid (EDTA) 0.15 g
‘f Soybean lecithin 0.1 g
l; 5 Groundnut oil as 100. g
Pharmaceutical compositions used topically:

: Example 10 - Soothing ointment

(To be applied on irritated skin in order to bring

relief)
10 Compound of Example 3 2.00 g
Fluid paraffin oil 9.10 g

Silica sold by the company DEGUSSA

acids, sold by the company DYNAMIT

R under the name "AEROSIL 200" 9.20 g
;::J. Isopropyl myristate gs 160. g
ﬂ ;,%5 Example 11 - Anti-inflammatory (oil-jin-water) cream
f e s Compound of Example 4 3.00 g
: Sodium dodecyl sulphate 0.80 g
| et Glycerol 2.00 g
%i el Stearyl alcohol 20.00 g
t e 20 Triglycerides of capric/caprylic
'j‘; cese
d L NOBEL under the name "MIGLYOL 812"  20.00 g
cord Preservatives qs
Demineralized water gs 100. g
25 Example 12 - Soothing gel
Compound of Example 5 1.00 g

Hydroxypropyl cellulose sold by the
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company HERCULES under the name

"KLUCEL HF"
Ethanol

Water

gs

2.00 g
70.00 g
100. g
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The claims defining the invention are as follows:

1. A compound having the formula:
By
I
H
NN /ﬁ 3 (1)
‘cl ‘ /C - CHZR
R3 CH3

f in which R is hydrogen or a tert-butyl group, Ry is a C,-Cq

linear or branched alkyl group or a Cl-C8 linear or

branched alkoxy group; and

i 5 R2 and R3 are each, independently, hydrogen or a

; 503:. hydroxyl group, with the proviso that at least one of R2

% S.;:. and Ry is a hydroxyl group.

g' 52':. 2 A compound according to claim 1 which is

? Eﬂ':. 3'-tert-butyl-2'-hydroxy-5'-methoxy-3-benzylidene-

zjj *.*.f 10 dl-camphor, 3'-tert-butyl-2'-hydroxy-5'-methyl-3-

é benzylidene-dl-camphor, 3',5'-di-tert-butyl-4'-hydroxy-

; '}::' 3-benzylidene-d-camphor, 3',5'-di-tert-butyl-4'-hydroxy-
€°::' 3-benzylidene-dl-camphor, 3',5'-di-tert-butyl-2'-hydroxy-
0% 3-benzylidene-dl-camphor or 3'-tert-octyl-2'-hydroxy-5"'-

esseee 15 methyl-3-benzylidene-dl-camphor.

cese 3. A process for preparing a compound of

formula (I) according to claim 1 or 2 which comprises
performing a condensation reaction between an aromatic

aldehyde of formula:
R=CH

2 3 B
c CHO
/ Z Y (111)
CH
g S
2
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in which R, Rl' R2 and R3 are as defined in claim 1, and
synthetic camphor or natural camphor.

4, A process according to claim 3 in which
the condensation reaction is performed under reflux in an
organic solvent, in the presence of a base.

5. A process according to claim 4 in which the
base is sodium methylate or potassium tert-butylate and the
organic solvent is toluene.

6. A process according to claim 4 in which the
base is an alkali metal amide or hydride and the organic
solvent is dimethoxyethane.

7. A process according to claim 3 in which the
condensation reaction is performed in the presence of a

borane of formula:

- R (IV)

in which R, is a C,-C¢ alkyl group and Rg is a Cl-C4 alkyl
group, at a temperature of 140 to 160°c.

8. A process according to any one of claims 3
to 7 and substantially as decribed in any one of
Preparation Examples 1 to 5.

9. A composition suitabie for cosmetic use
which comprises a compound of formula (I) according to

claim 1 or 2 or when prepared by a process according to any
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one of claims 3 to 8, in a cosmetically acceptable vehicle
comprising at least one fatty phase.

10. A composition according to claim 9 which
comprises at least one of
3'-tert-butyl-2'-hydroxy-5"'-methoxy-3-benzylidene-
dl-camphor, 3'-tert-butyl-2'-hydroxy-5'-methyl-3-
benzylidene~dl-camphor, 3',5'~di-tert-butyl-4'-hydroxy-
3-benzylidene-d-camphor, 3',5'-di-tert-butyl-4'-hydroxy-
3-benzylidene-dl-camphor, 3',5'-di-tert-butyl-2'-hydroxy-
3—benzylidene—dl—camphor or 3'-tert-octyl-2'-hydroxy-5'-
methyl-3-benzylidene-dl-camphor.

11. A composition according to claim 9 or 10
which is in the form of an oily or olecalcoholic lotion, an
emulsion, an oleoalcoholic, alcoholic or agueous-alcoholic
gel, a solid stick or an aerosol.

12. A composition according to claim 11, which
comprises a cosmetic adjuvant which is a thickener,
emollient, humectant, surfactant, preservative, antifoam,
perfume, oil, wax, lanolin, lower polyol or monohydric
alcohol, propellant, colouring or pigment.

13. A composition according to any one of claims
9 to 12 which is suitable for application to the human
epidermis or to the hair and comprises from 0.1 to 2% by
weight of a compound of formula (I).

14. A composition according to any one of claims

9 to 13 which is in the form of a shampoo, lotion, gel or
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emulsion to be rinsed, styling or treating lotion or gel,
lotion or gel for blow-drying or setting, hair lacquer or
composition for permanent-waving, bleaching or dyeing, and
comprises from 0.25 to 2% ., weight of compound of formula
(I).

15. A composition according to any one of claims

12

ggtoA}Q which is in the form of an antisun composition and
which comprises from 0.2 to 15% by weight of compound of
formula (I).

16. A composition according to claim 15 which

comprises an agent screening UV-B or UV-A rays or a mixture
thereof.
17. A composition

according to any one of claims

9 to 16 and substantially as described in any one of
Application Examples 1 to 9.

18. A process for protecting the skin and
natural or sensitized hair against ultraviolet radiation
which comprises applying to the skin or hair a composition
comprising a compound of formula (I) according to claim 1
or 2 or when prepared by a process according to any one of
claims 3 to 8.

19. A process for protecting a cosmetic
composition against ultraviolet rays or oxidation which
comprises incorporating into the composition at least one
compound of formula (I) according to claim 1 or 2 or when

prepared by a process according to any one of claims 3 to
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20. A composition protected against ultraviolet
rays or oxidation when produced by a process according to
claim 19.

21, A& compound of formula (X) according to claim
1 or 2 for use in a method of treatment of the human or
animal body by surgery or therapy, or in a method of
diagnosis practised on the human or animal body.

22, A compound according to claim 21 for use in
the preventive treatment of skin allergies and
inflammations.

23, A compound according to claim 22 for use in
the prevention of certain cancers.

24. A composition which comprizes, in a
pharmaceutically acceptable excipient or vehicle, at least
one compound of formula (I) according to claim l.or 2 or
when prepared by a process according to any one of claims 3
to 8.

25. A composition according to claim 24,
suitable for topical administration, in the form of a
cream, ointment, pomade, solution, gel, lotion, spray or
suspension. au

26. A composition according to claimXQS suitable
for oral administration, in the form of tablets, hard
gelatin capsules, dragees, a syrup, suspension, solufion or

emulsion.
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27. A composition according to claimAzé, wherein
the active compound of formula (I) is present in a
proportion of from 0.25 to 4% ty weight relative to the
total weight of the composition.

20
28. A composition according to claim,2?, which

A
comprises the active ingredient in a proportion suitable
for administration at a dose of from 0.1 to 50 mg/kg/day.

29, A composition according to claim 28 in which
the dose is from 0.2 to 20 mg/kg/day.

25 and 3?0. A composition according to any one of claims
24)ﬁe—%& substantially as hereinbefore described in any one
of Application Examples 10 to 12.

31. A compound of formula (I) as defined in
claim 1 or 2 whenever produced by a process according to
any one of claims 3 to 8.

32. A method of treating a cancer, skin allergy
or inflammation in the human .or animal body by therapy or
prophylaxis, which comprises administering a compound
according to claim 1 or 2 or a composition according to any
one of claims 35?102;; by an oral, topical Sr parenteral
route.

33. A method according to claim 32 wherein the

active compound is administered orally at a dose of from
0.1 to 50 mg/kg/day.

34, A method according to claim 32 wherein the
active compound is administered topically in a composition

comprising from 0.25 to 4% by weight of active ingredient.

DATED this 3rd day of October 1988.

L'OREAL
EDWD. WATERS & SONS
PATENT ATTORNEYS
MELBOURNE. VIC. 3000.




