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1. Method for dyeing keratinous fibres, in particular human keratinous fibres
such as hair, characterised in that a composition containing, in a- medium

appropriate for dyeing, at least one coupler corresponding to the formula:
OH

49)

X

in which R4 denotes a hydrogen atom or a C1-C4 alkyl radical; R> and Rg, which
may be identical or different, denote a hydrogen atom, a C1-C4 alky! radical, a |

carboxyl radical or an alkoxycarbonyl radical;” and X denotes a hydrogen atom,
a C1-C4 alkyl radical, a C1-C1g alkoxy radical, a halogen atom or an acetylamino
group; at least one of the groups X, Ry, Rz/and R3 being other than hydrogen§
as well as the salts of these compounds; |

- at least one oxidation dye precursor; and PR

- at least one oxidising agent; is applied to said fibres, the pH of the
composition applied to the fibres being less than 7.
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26. Use of 4-hydroxyindole derivatives corresponding to the formula (I) as
defined in any one of Claims 1 to 3 as couplers for dyeing keratinous fibres in an
acid medium, in combination with oxidation dye precursors.

3. Method according to claim 2, characterised in that the compounds of
formula (I) are chosen from 4-hydroxy-5-methoxyindole, 4-hydroxy-2-
ethoxycarbonyl-5-ethoxyindole, 4-hydroxy-2-methyl-5-ethoxyindole, 4-hydroxy-
7-methoxy-2, 3-dimethylindole, 4-hydroxy-5-methylindole, 4-hydroxy-5-
ethoxyindole and 4-hydroxy-1-methyl-5-ethoxyindole.
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A

Method for dyeing keratinous fibres hsing 4-hydroxyindolé
derivatives at acid pH and compositions used. -

The present invention relates to a new method for
dyeing keratinous fibres,'in'pafticular human keratinous
fibres, using 4-hydroxyindole derivatives in combination
with oxidation bases and an oxidising agent in an acid
medium and to the compositions used in the course of this
method. o
' It is known to dye keratinous fibres and in
particular human hair using tinctorial compositions
containing, in an alkaline medium, oxidation dye
precursois and in particular p-phenylenediamines or
ortho- or para-aminophenols, generally termed "oxidation
bases". _ | _

It is also known that the shades obtained with
these-oxidation bases can be varied by combining said
bases with couplers, also termed colour modifiers,
chosen, in particular, from aromatic méta—diamines, meta—
aminophenois and meta-diphenols. '

The Applicant has just discovered that the use of

4-hydroxyindele derivatives in combination with oxidation

bases led, when this combination was applied to the hair

in the presence of an oxidising agent ahd at acid pH, to
dyeings having an improved tinctorial power. The dyeings
thus obtained also have an excellent stability to light,
to washing, to perspiration and to the weather.

These results are particularly surprising when
they are compared with those obtained with conventional
couplers of the benzene series mentioned above, where a
loss of tinctorial power and a lower stability is often
found when the method is carried cut at acid pPH.

The present invention therefore relates to a

method for dyeing kératinous fibres, in particular human

keratinous fibres such as |hair, comprising the
application to these fibres of at least one composition

containing a hydrokyindole compound of formula (I) as

defined below, an oxidation dye precursor, also termed
oxidation base, and an oxidising agent, at&écid pPH.
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The invention also relates to a two-component agent for dyeing, one of
which components comprises the 4-hydroxyindole derivative and the oxidation
dye precursor and the other comprises the odixising agent at an acid pH, and in
amounts such that the mixture has an acid pH.

The invention also relates to the ready-to-use composition containing the
various agents used for dyeing hair in an acid medium.

Further subjects of the invention will become apparent on reading the
description and the examples which follow.

The method for dyeing keratinous fibres and in particular human
keratinous fibres such as hair, according to the invention, is essentially
characterised in that a composition containing, in a medium appropriate for
dyeing, at least one coupler corresponding to the formula:

OH

| @

X l

in which Ry denotes a hydrogen atom or a C-C4 alkyl radical; Rz and Rg3, which
may he identical or different, denote a hydrogen atom, a C-C4 alkyl radical, a
carboxyl radical or an alkoxycarbonyl radical; and X denotes a hydrogen atom,
a Cq-C4 alkyl radical, a C1-C1g alkoxy radical, a halogen atom or an acetylamino
group; at least one of the groups X, R1, Rz and R3 being other than hydrogen;
as well as the salts of these compounds;

at least one oxidation dye percursor or oxidation base; and

at least one oxidising agent; is applied to said fibres, the pH of the
composition applied to the fibres '
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being less than 7.

The preferred compounds corresponding to the
formula (I), used according to the invention, are the
compounds in which the alkyl radical denotes methyl or
ethyl and the alkoxycarbonyl radical denotes methoxy-
carbonyl or ethoxycarbonyl.

Amongst these compounds, the following may be
mentioned: 4-hydroxy-S-ethoxyindole, 4 -hydroxy-
5-methoxyindole, 4-hydroxy-~l-methyl-5-ethoxyindole,
4-hydroxy-2-ethoxycarbonyl-5-ethoxyindole, 4-hydroxy-
2-methyl-5-ethoxyindole, 4-hydroxy-7-methoxy-
2,3-dimethylindole and 4-hydroxy-5-methylindole.

The salts are chosen more particularly from the
hydrochlorides or hydrobromides. .

The oxidation dye precursors or oxidation bases
are known compounds which are rnot themselves dyes and
which form a dye by means of an oxidative condensation
process, either on themselves or in the presence of a
coupler or modifier. These compounds generally comprise
an aromatic ring carrying functional groups consisting:
either of two amino groups; or of an amino group and a
hydroxyl group; these groups being in the para- or ortho-
position relative to one another.

The oxidation dye precursors of the para type,
used according to the invention, ' are chosen more
particularly from para-phenylenediamines, para-
aminophenols and para heterocyclic precursors, such as
2,5-diaminopyridine, 2-hydroxy-5-aminopyridine and
2,4,5,6-tetraaminopyrimidine.

Para-phenylenediamines which may be mentioned are
the compounds corresponding to the formula (II):

—
\\\\\

(I1)

ETTIATTM




35

in which R,, R; and Rs, which may be identical or
different, represent a hydrogen or halogen atom[ an alkyl
radical having from 1 to 4 carbon atoms or an alkoxy
radical having from 1 to 4 carbon atoms; and R, and Rg,
which may be identical or different, represent a hydrogen
atom or an alkyl, hydroxyalkyl, alkoxyalkyl, carbamyl-
alkyl, mesylaminoalkyl, acetylaminoalkyl, ureidbalkyl,
carbalkoxyaminoalkyl,piperidinoalkyl,ornmrpholinoalkyl
radical; these alkyl or alkoxy groups having from 1 to 4
carbon atoms, or R, and R; form, together with the
nitrogen atom to which they are bonded, a piperidino or
morpholino heterocycle, on condition that R, or R;
represenfs a hydrogen atom when R, and Ry do not represent
a hydrogen atom, and the salts of these compounds.
Particularly'preferréd compounds corresponding to
the formula (II) which may be mentioned are
p-phenylenediamine, 2-methyl-p-phenylenediamine, methoxy-
para-phenylenediamine, chloro-para-phenylenediamine,
2,6-dimethyl-para-phenylenediamine, 2,5-dimethyl-para-
phenylenediamine, - 2,3-dimethyl-para-phenylenediamine,
2-methyl—s-methdxy-para-phehylenediamine, 2,6~dimethyl-
5-methoxyépara-phenylenediémine, N,N-dimethyl-para-
phenylenediamine, | 3-methyl-4-amino-N,N-diethylaniline;
N,N-di-(g-hydroxyethyl)para-phenylenediamine, 3-methyl-
4-amino-N,N-di-(ﬁ-hydroxyethyl)aniline, 3-chloro-4-amino-
N,N-di-(g-hydroxyethyl)aniline, 4-amino-N,N-(ethyl,
carbamylmethyl)aniline, 3-methyl-4-amino-N,N-(ethyl}
darbamylmethyl)aniline, 4-amino-N,N-(ethyl,ﬁ-piperidino-
ethyl)aniline, 3-methyl-4-amino-N,N-(ethyl,g-piperidino-
ethyl)aniline, 4-amino-N,N-(ethyl;ﬂ?morpholino-
ethyl)aniline, 3-methyl-4-amino-N,N-(ethyl, g-morpholino-
ethyl)aniline, 4-amino-N,N-(ethyl,ﬁ-acetylaminoethyl)-
aniline, 4-amino-N-(pg-methoxyethyl)aniline, 3-methyl-
4-amino-N,N-(ethyl,ﬁ-acetylaminoethyl)ahiline, 4-amino-
N,N-(ethyl,g-mesylaminoethyl)aniline, 3-methyl-4-amino-
N,N-(ethyl,s-mesylaminoethyl)aniline, ‘4-amino-N,N-
(ethyl,p-sulphoethyl)aniline, 3-methyl-4-amino-N,N-(ethyl,

'ﬁ-sulphoethyl)aniline,N-[(4'-amino)phenyl]morpholineand

N-[ (4'-amino)phenyl ]piperidine.
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These oxidation dye precursors of the para type
may be introduced into the tinctorial composition either
in the form of the free base or in the form of salts,
such as in the form of the hydrochloride, hydrobromide or
sulphate.

p-Aminophenols which may be mentioned are
3-methyl-
3-chloro-

p-aminophenol, 2-methyl-4-aminophenol,

4-aminophenol, 2-chloro-4-aminophenol,
4-aminophenol, 2,6-dimethyl-4-aminophenol, 3,5-dimethyl-
4-aminophenol, 2,3-dimethyl-4-aminophenol,
2-(B-hydroxyethyl) -

2-methoxy-4-aminophenol,

2-hydroxymethyl-4-aminophenol,
4-aminophenol, 3-methoxy-
4—aminobhenol, 2,5-dimethyl-4-aminophenol and
2-methoxymethyl-4-aminophenol.

The oxidation dye precursors of the ortho type
are chosen from ortho-aminophenols, such as l-amino-2-
hydroxybenzene, 6-methyl-l-hydroxy-2-aminobenzene and
4-methyl-l-amino-2-hydroxybenzene, and ortho-phenylene-
diamines.

The oxidising agent is preferably chosen from
hydrogen peroxide, urea peroxide, alkali metal bromates
and persalts such as perborates and persulphates.
Hydrogen peroxide is particularly preferred.

The compositions of the invention do not contain
either iodide ions or nitrite ions in an amount
sufficient to oxidise the indole derivative of formula
(I) and the oxidation dye precursor.

The pH of the composition applied to the
keratinous fibres, in particular the hair, has a value of
below 7 and is preferably between 3 and 6.9. This pH is
adjusted using acidifying agents well known in the field
of dyeing of keratinous fibres, and in particular of
human hair, such as inorganic acids, such as hydrochloric
acid or phosphoric acid, oxr organic acids, such as
carboxylic acids, such as tartric acid or citric acid.

The compounds of formula (I) are present in the

composition ‘applied to the

keratinous fibres in

'_proportions of preferably between 0.0b(andq3.5% by weight

relative to the total weight of the composition.

RIS UM P LS S CRTICEC it S
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' The compositions, defined above, applied in the
dyeing of keratinous fibres may also contain, in addition
to the hetexocyclic couplers of formula (I), other

couplers known per se, such as meta-diphenols, meta-

aminophenols, = meta-phenylenediamines, meta-N-
acylaminophenols, meta-ureidophenols,  meta-
carbalkoxyaminophenols, a=-naphthol and couplers

cnntaining an active methylene group,: such as the
diketone compounds and pyrazolones.

Amongst these couplers which may 'be used in
addition to the couplers of formuila (I), the following

may be mentioned: 2 ,4-dihydroxyphenoxyethanol,
2,4-dihydroxyani$ole} meta-aminophenol, . resorcinol,
resorcinol monomethyl ether, Z-methylrésorcinol,

pytocateChol, 2-methyl-~5-N-(s~-hydroxyethyl)aminophenol,
2-methyl-5-N-(g-mesylaminoethyl)aminophenol, ©6~hydroxy-

benzomorpholine, 2,4-diaminoanisole, 2,4-diaminophenoxy-'
ethanol, 6-aminobenzomorpholine, t2-N-(ﬁ-hydroxyethyl)-

.amino-4-amino]-phenoXyethanol, 2-amino-4~-N-(=hydroxy-
ethyl)aminoanisole, (2,4-diamino)phenyl-p,7-dihydroxy-

propyl ether, 2,4-diaminophenoxyethylamine, 1,3-di-

methoxy-2,4-diaminobenzene, 2-methyl-5-aminophenol, 2,6-

dimethyl-3-aminophenol, 3,4-methylenedioxyphenol and 3,4-

methylenedioxyaniline and their salts.

The tindtofial compositions of the invention may
also contain direct dyes such as the derivatives of the
benzene  series, azo dyes, anthraquinone dyes,
triphenylmethane and its 'derivatives} or xanthene or
azine dyes.:They may also contain rapid oxidation dyes.

These compositions may also contain anionic,
cationic, nonionic or amphoteric su:féce-active agents or
their mixtures.

Amongst ‘these surface-active agents, the

following may be mentioned: fatty alcohol

alkylbenzenesulphonates, alkylnaphthalenesulphonates,
sulphates, ether-sulphates and sulphonates, quaternary
ammonium salts, such as truimethylcetylammonium bromidé,
cetylpyridinium bromide, optionally oxyéthylenated fatty

-acid ethanolamides, polyoxyethylenated acids, alcohols or

‘«
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amines, polyglycerolated alcohols, polyoxyethylenated or
polyglycerolated alkylphenols and polyoxyethylenated
alkyl sulphates.

The tinctorial compositions are generally aqueous
but they may also contain organic solvents in order to
dissolve compounds which would not be sufficiently
soluble in water. Among these solvents, the following may
be mentioned as examples: C,-C, lower alkanols, such as
ethanol and isopropanol, glycerol, glycols or glycol
ethers, such as 2-butoxyethanol, ethylene glycol,
propylene glycol, diethylene glycol monoethyl ether and
monomethyl ether, and propylene glycol monoethyl ether
and monoﬁethyl ether, and also aromatic alcohols, such as
benzyl alcohol or phenoxyethanol, or.mixtures of these
solvents.

The composition applied to the hair may also
contain thickeners chosen in particular from sodium
alginate, gum arabic, cellulose derivatives, such as
methyl cellulose, hydroxyethyl cellulose, hydroxypropyl
cellulose, hydroxymethyl cellulose and carboxymethyl
cellulose, optionally crosslinked acrylic acid polymers
and xanthan gum. It is also possible to use inorganic
thickeners such as bentonite.

The composition may also contain antioxidants,
chosen in particular from sodium sulphite, thioglycolic
acid, sodium bisulphite, ascorbic acid and hydroquinone,
as well as other cosmetically acceptable adjuvants when
the compcsition is intended to be used for dyeing human

keratinous fibres, such as penetra’ .- agents,
sequestering agents, preservatives, buffel prexfumes,

and the like.

The composition applied to the hair may be in
diverse forms, such as liquids, creams or gels or in any
other form appropriate for carrying out hair dyeing. It
may be packaged in an aerosol can in the presence of a
propellant.

The invention also relates tc the ready-to-use
composition used in the method defined above.

According to a preferred embodiment, the method

)
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comprises a preliminary step consisting in storing

separately on the one hand the composition containing, in
a medium appropriate for dyeing, the coupler corres-
ponding to the formula (I) defined above and the
5 oxidation dye precursors, in the form of a component (A),
and, on the other hand, a composition containing the
oxidising agent as defined above, in the form of a
component (B), and in preparing a mixture thereof for use
before applying this mixture to the keratinous fibres, as
10 indicated above.
The composition applied to the keratinous fibres
results from a mixture of 10 to 90% of the component (A)
with 90" to 10% of the component (8) containing an
%o, oxidising agent. ‘
«es 15 The invention also relates to an agent for dyeing
keratinous fibres, in particular hair, . essentially
‘e characterised in that it comprises at 1least .two
Sl components, one of the components consisting of the
R component (A) defined above and the other consisting of
20 the component (B), also defined above, the pH of the
compenents (A) and (B) being such that, after mixing in
proportions of 90 to 10% in respect of component (A) and
T of 10 to 90% in respect of component (B), the resulting
" composition has a pH of less than 7.
25 The component (A) does not contain either iodide
ions or nitrite ions in an amount sufficient to oxidise

the indole derivative of formula (I) and the oxidation

dye precursor.
¢ In this embodiment the component (A), which
30 contains at least the coupler of formula (I) and an
oxidation dye precursor, may have a phk of between 3 and

10.5 and may be adjusted to the chosen value using
alkalinising agents customarily used in dyeing keratinous
fibres, such as ammonia, alkali metal carlionates or

35 alkanolamin:s, such as mono-, di- and triethanolamines
and their derivatives, or conventional acidiflying agents,
such as inorganic acids, such as hydrochloric or
phosphoric acid, or organic acids, such as carboxylic
acids,; such as tartric or citric acid.
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This compc.oi*ion may contain the various other
adjuvants mentioned above, in particular couplers other
than the couplers derived from 4-hydroxyindole and
corresponding to the formula (I) already mentioned above.

The system comprising oxidaticn dye precursors of
the para and/or ortho type and also the couplers are
present in proportions of preferably betwezn 0.05 and
7% by weight relative to the total weight of the
component (A). The concentration of compcunds of formula
(I) may wvary between 0.01 and 4% by weight relative to
the total weight of the component {.).

The surface-active agents are present in the
componenf (A) in proportions of 0.1 to 55% by weight. If
the mixture contains solvents in addition to water, the
latter are present in proportions of between 0.5 and 40%
by weight, and in particular of between 5 and 30% by
weight, relative to the total weight of the component
(A). The thickeners are preferably present in proportions
of between 0.1 and 5%, and in particular of between 0.2
and 3%, by weight. The antioxidants mentioned above are
preferably present in the component (A) in proportions of
between 0.02 and 1.5% by weight xelative to the total
weight of the component (A).

The component (B) containing the oxidising agent
as defined above has a pH of less than 7. This pH may
have a minimum value of 1 and it is preferably between
1.5 and 3.5. This component (B) may be acidified using
the same type of acidifying agents as those used for the
component (A).

It miy be in the form of a liquid thickened to a
greater or lesser extent or of a milk or gel.

This two-component dyeing agent may be packaged
in a multi-compartment device or dyeing kit, or any other
multi-compartment packaging system in which one
compartment contains the component (A) and the second
compartment contains the component (B); these devices may
be fitted with means permitting the desired wmixture to be
delivered onto the hair, such as the devices described in
the Applicant’s Patent US-A-4 823 985. '
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The inventicn also relates to the use of
4-hydroxyindole derivatives corresponding to the formula
(I) as a coupler for dyeing keratinous fibres in an acid
medium, in combination with oxidation dye precursors.

According to the invention, the dyeing method
consists in applying the mixture obtained to the hair,
leaving it or the hair for 3 to 40 minutes, then rinsing
the hair and optionally shampooing.

It is also possible, according to the invention,
separately to apply a composition containing the coupler
of formula (I), the oxidation dye precursor and the
oxidising agent in such a way that the mixture forming in
situ on the fibres has a pH of less than 7, as defined
above.

The following examples are intended to illustrate
the invention without, however, having a 1limiting
character. .

EXAMPLES 1 to 6
Hair is dyed by applying a mixture, prepared for

use, of the dyeing composition (A) and the oxidising
composition (B) to grey hair which is 90% white.

This mixture has the pH indicated in the table of
examples which follow. This mixture is allowed to act for
30 minutes and the hair is then rinsed and shampooed.
After drying, the hair is dy=d in the shade specified at
the bottom of the table.
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A) Dyeing composition
2,3-dimethyl-7-methoxy- ‘
4-hydroxyindole 0.573 | 0.191 0.573
2,6-dimethyl -para-
phenylenediamine.2HC1 0.657
Para-phenylenediamine 0.324
Para-aminophenol 0.327
2-mathyl-5-N-(B-hydroxyethyl) -
aminophenol 0.167
Monoethanolamine qs pH 9.2 9.9 8.9
Carrier 1 X
Carrier 2 X X
Water gs 100 100 100
B) Oxidising composition
20 volume hydrogen peroxide solution
Phosphoric acid qs pH 1.2 1.3 1.2
pH of wt/wt A + B mixture 6.5 6.4
PH of 1/3‘A + 2/3 B mixture 4.4
Shades obtained: irie light grey

descent| ash |

‘1ight blond
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A) Dyeing composition
2,3-dimethyl-7-methoxy-
4-hydroxyindole 0.191
4-hydroxy-5-methoxyindole 0.489 0.489
2,6-dimethyl-para-
phenylenediamine.2HC1 0.657
Para-phen&lenediamine 0.3%4
2-methyl-para-
phenylenediamine.2HCl 0.366
Meta-aminophenol 0.109
a-naphthol 0.144
Monoethanolamine gqs pH 9.7 8.9 9.1
Carrier 1 X
Carrier 2 X X
Water gs 100 100 100
B) Oxidising composition
20 volume hydrogen peroxide solution
Phosphoric acid qs pH 1.3 1.2 1.2
pH of wt/wt A + B mixture 6.0 6.4 6.5
Bhades obtained: ﬁétt p&rple red-

ﬁery purple
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“blord

R

LTI T

P e e



10

15

29

25

30

35

- 13 -

EXAMPLE 7
DYEING COMPOSITION

- 2,5-diaminonitiuonenzene

0.3 g
- 4-hydroxy-5-ethoxyindole 0.3 g
- Para-phenylenediamine 0.4 g
- l-methyl-2-hydroxy-4-aminobenzene 0.1 g
- Sodium lauryl ether sulphate containing
2 moles of ethylene oxide, sold as a
formulation containing 28% of AS 4.2 g AS
- Oxyethylenated nonylphenol containing
9 moles of ethylene oxide 1.0 g
- Ethylene glycol monobutyl ether 9.5 g

- Monoethanolamine gs pH=8.4
- Sodium metabisulphite containing 35% 0.45 g AS
of AS
~ Sequestering agent s
- Water gs 100 g
Weight for weight mixture with an oxidising
composition: 20 volume hydrogen peroxide solution, the pH
of which is adjusted to 1.3 using phosphoric acid.
Spontaneous pH of the mixture: 6.3.
This mixture is applied for 30 minutes to
permanent-waved grey hair. After rinsing and shampooing,
the hair is dyed red ash chestnut.

EXAMPLE 8
DYEING COMPOSITION
- 4-hydroxy-5-methylindole ‘ 0.45 g
- 2,6-dimethyl~-1,4-diamino-~
benzene.2 HCl 0.64 g
- Carrier 2
- Monoethanolamine gs pH=8.9
- Water gs 100 g
OXIDISING COMPOSITION
20 volume hydrogen peroxide solution adjusted to
PH 1.Z using phosphoric acid.
Grey hair which is 90% white is dyed by appiying
a weight for weight mixture of the dyeing composition and
the oxidising composition. The pH of the mixture is 6.4.
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After leaving on the hair for 30 minutes, the hair is

rinsed, washed with shampoo, rinsed again and then dried.

The hair is dyéd iridescent purple-violet.

DYEING CARRIER 1
- Nonylphenol containing 4 moles of ethylene

oxide, sold under the name -
SINNOPAL NP4 by HENKEL

- Nonylphenol containing 9 moles of ethylene
oxide, sold under the name SINNOPAL NP9 by
HENKEL

- BEthylene glycol monoethyl ether

= Propyiene glycol

- Dipropylene glycol

- Ethyl alcohol

- Moncoethanolamine lauryl ether sulphate,
sold under the name SACTIPON 2 OM 29 by
LEVER as a formulation containing 28% of AS

- Sodium alkyl ether sulphate containing 28%
of AS

- Aqueous sodium metabisulphite solution
containing 35% of AS

- Sodium acetate

- Antioxidant, sequestering agent gs

DYEING CARRIER 2

- Polyglycerolated oleyl alcohol containing
2 moles of glycerol

- Polyglycerolated oleyl alcohol containing
4 moles of glycerol, containing 78% of AS

~ Oleic acid

- Oleylamine containing 2 moles of ethylene
oxide, sold under the name ETHOMEEN O 12
by AKZO0

- Diethylaminopropyl laurylaminosuécinamate,
sodium salt containing 55% of AS

- Oleyl alcohol

- Oleic acid diethanolamide:

- Propylene glycol

25.5 g

17.5
7.0
10.5
0.5
2.0

Q Q Q g Q

4.2 g AS

0.8 g AS

0.45 g AS
0.8 g

5.69 g AS
3.0 g

7.0 g

3.0 g AS
5.0 g
12.0 g
3.5 g
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Ethyl alcohol

Dipropylene glycol

Propylene glycol monomethyl ether
Aqueous sodium metabisulphite solution
containing 35% of AS

Ammonium acetate

Antioxidant, sequestering agent gs

i St s s S s v

0.45 g AS

0.8 g
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. Method for dyeing keratinous fibres, in particular human keratinous fibres
such as hair, characterised in that a composition containing, in a medium
appropriate for dyeing, at least one coupler corresponding to the formula:

OH

X I

in which R1 denotes a hydrogen atom or a C 1-C4 alkyl radical; R» and Rga, which
may be identical or different, denote a hydrogen atom, a C-C4 alkyl radical, a
carboxyl radical or an alkoxycarbonyl radical; and X denotes a hydrogen atom,
a C1-C4 alkyl radical, a C1-C1g alkoxy radical, a halogen atom or an acetylaminko
group; at least one of the groups X, Ry, R2 and R3 being other than hydrogen;
as well as the salts of these compounds;

- at least one oxidation dye precursor; and

- at least one oxidising agent; is applied to said fibres, the pH of the
composition applied to the fibres being less than 7.

2. Method according to claim 1, characterised in that the compounds of
formula (I) are chosen from the compounds in which the alkyl radical denotes

methyl or ethyl and the alkoxycarbonyl radical denotes methoxycarbonyl or
ethoxycarbonyl.

3. Method accordling to claim 2, characterised in that the compounds of
formula (I) are chosen from 4-hydroxy-5'-methoxyir‘  -,,?, 4-hydroxy-2- z
ethoxycarbonyl-5-ethoxyindole, 4-hydroxy-2-methyl-s-ethdkyindoié, 4-hydroxy-
7-methoxy-2, 3-dimethylindole, 4-hydroxy-5-methylindole, 4-hydroxy-5- )
ethoxyindole and 4-hydroxy-1-methyl-5-ethoxyindole. '
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4. : Method according to any one of Claims 1 to 3,
characterised in that the oxidation dye precursors are
chosen from para-phenylenediamines, para-aminophenols and
para heterocyclic precursors.

5. Method according to Claim 4, characterised in
that the para-phenylenediamines are chosen from the
compounds corresponding to the formula:

(II)

NH»

in which R,, Rs and R;, which may be identical or
different, represent a hydrogen or halogen atom, an alkyl
radical having from 1 to 4 carbon atoms or &an alkoxy
radical having from 1 to 4 carbon atoms; and R, and Ry,
which may be identical or different, represent a hydrogen
atom or an alkyl, hydroxyalkyl, alkoxyalkyl,
carbamylalkyl, mesylamiscalkyl, acetylaminoalkyl,
ureidoalkyl, carbalkoxyaminoalkyl, piperidinoalkyl, or
morpholinoalkyl radical; these alkyl or alkoxy groups
having from 1 to 4 carbon atoms, or R, and Ry, form,
together with the nitrogen atom to which they are bonded,
a piperidino or morpholino heterocycle, on condition that
R, or Ry represents a hydrogen atom when R, and Ry do not
represent- a hydrogen atom, and the salts of these
compounds .

6. Method according to Claim 4 or 5, characterised
in that the compounds of formula (II) are chosen from
p-phenylenediamine, 2-methyl-p-phenylenediamine, methoxy-
para-phenylenediamine, chloro-para-phenylenediamine,
2,6-dimethyl-para-phenylenediamine, 2,3-dimethyl-para-
phenylenediamine, 2,5-dimethyl-para-phenylenediamine,

2-methyl-5-methoxy-para-phenylenediamine, 2,6—dimethyl-\

5-methoxy-para-phenylenediamine, N,N-dimethyl-para-

T
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phenylenediamine, 3-methyl-4-amino-N,N-diethylaniline,
N,N-di-(ﬂ-hydroxyethYl)para—phenylenediamine, 3-methyl-
4-amino-N,N-di-( g~hydroxyethyl)aniline, 3-chloro-4-amino-
N,N-di-(B-hydroxyethyl)aniline, 4-amino-N,N-(ethyl,
3-methyl-4-amino-N,N-(ethyl,
carbamylmethyl)aniline, 4-amino-N,N-(ethyl, g-piperidino-
ethyi)aniline, 3-methyl-4-amino-N,N-(ethyl, g-piperidino-
ethyl)aniline, 4-amino-N;N-(ethyl, g-morpholinoethyl)-
aniline, 3-methyl-4-amino-~N,N-(ethyl,s-morpholinoethyl)-
aniline, 4-amino-N,N-(ethyl,g-acetylaminoethyl)aniline,
4-amino-N-(ﬂ-methoxyethyl)aniline,3-methyl~4-amino-N,N-
(ethyl, p-acetylaminoethyl)aniline, 4-amino-N,N-(ethyl,g-
mesylaminoethyl)aniline, 3-methyl-4-amino-N,N-(ethyl,s-
4-aminc-N,N=(ethyl, g-sulpho-
3-methyl-4-amino-N;N-(ethyl,ﬂ-sulpho-
ethyl)aniline, N-[(4'-amino)phenyl jmorpholine and N-j (4~
amino)phenyl]piperidine, in the form of the free base or
of salts.

carbamylmethyl)aniline,

mesylaminoethyl)aniline,

ethyl)aniline,

7. Method according to Claim 4 or 5, characterised
in that the p-aminophenols are chosen from p-aminophenol,
2-methyl-4-aminophenol, 3-methyl-4-aininophenol, 2-chloro-
4 -aminophenol, 2,6-dimethyl-
4-aminophenol, 3,5-dimethyl-4-aminophenol, 2,3-dimethyl-
4-aminophenol, 2-hydroxymethyl-4-aminophenol, 2=(8-
hydroxyethyl)-4-aminophenol, 2-methoxy-4-aminophenol,
3-methoxy-4-aminophenol,

3-chloro-4-aminophenol,

2,5-dimethyl-4-aminophenol and
2-methoxymethyl-4-aminophenol.

8. Method according to any one of Claims 1 to 3,
characterised in that the oxidation dye precursors are
oxidation dye precursors of the ortho type chosen from
ortho-aminophenols and ortho-phenylenediamines.

9. Method according to any one of Claims 1 to 8,
characterised in that the oxidising agent is chosen from
hydrogen peroxide, urea peroxide, alkali metal bromates
and persalts.

10. Method according to any one of Claims 1 to 9,
characterised in that the pH of the composition applied
to the keratinous fibres is between 3 and 6.9.

11. Method according to any one of Claims 1 to 10,

i
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characterised in that the composition used for dyeing kératinous fibres contains,
in addition to the heterocyclic couplers of the family of 4-hydroxyindoles of
formula (1), other couplers chosen from meta-diphenols, meta-aminophenols,
meta-phenylenediamines, meta-N-acylaminophenols, meta-ureidophenols,
meta-carbalkoxyaminophenols, a-naphthol and couplérs containing an active

methylene group chosen from diketone compounds and pyrazolones.

12.  Method according to Claim 11, characterised in that the couplers are
chosen from 2,4-dihydroxy-phenoxyethanol, 2,4-dihydroxyanisole, meta-
aminophenol, resorcinol, resorcinol monomethyl ether, 2-methyl-resorcinol,
pyrocatechol, 2-methyl-5-N-(B-hydroxy-ethyl)aminophenol, 2-methyl-5-N-(B-

mesylaminoethyl)-aminophenol, 6-hydroxybenzomorpholine,  2,4-
diaminoanisole, 2,4-diaminophenoxyethanol, 6-aminobenzomorpholine, [2-N-
et (B-hydroxyethyl)amino-4-amino]-phenoxyethanol , 2 - amino-4-N-(B-
;.“::l hydroxyethyl)-aminoanisole, (2,4-diamino)phenyl-B,v-dihydroxypropy! ether, 2,4-

G diaminophenoxyethylamine, 1,3-dimethoxy-2,4-diaminobenzene, 2-methyl-5-
: aminophenol, 2,6-dimethyl-3-aminophenol, 3,4-methylenedioxypheno! and 3,4-
methylene-dioxyaniline and their saits.

i3.  Method according to any one of Claims 1 to 12, characterised in that the

composition contains direct dyes and/or rapid oxidation dyes.

‘ 14.  Method according to any one of Claims 1 to 13, characterised in that the

. composition contains anionic, cationic, nonionic or amphoteric surface-active

‘ agents or their mixtures; thickeners, antioxidants and/or any other cosmetically
acceptable adjuvant.

15.  Method according to any one of Claims 1 to 14 characterised in that the

medium appropriate for dyeing consists of water or a mixture of water and a :
solvent chosen from C,-C4 lower alkanols, glycerol, glycols, glycol ethers and

aromatic alcohols or their mixtures. F oA

16.  Agent for dyeing keratinous fibres and in particular hair, when used in the
method as claimed in any one of Claims 1 to 15 characterised in that said agent
comprises at

/¢
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least two components: a cdmpo‘nent (A) consisting of a
composition containing, in a medium appropria{e for
dyeing, an indole coupler cofresponding to the formula
(I) as defined in any one of Claims 1 to 3 and an
oxidation dye precursor as defined in any one of Claims
1l and 4 to 8, and a compo‘nent. (B) consisting of a
composition conta‘ining‘an oxidising agent in a medium
appropriate for dyeing, the pH of the components (A) and

(B) being such‘that, after‘mixing in proportions of 90 to.
10% in respect of component (A) and of 10 to‘90% in
respect of‘compohent (B); the resulting composition has
" a pH of less than 7. |

17. ‘Agent accwrding to Claim 16, characterised in
that the component (A) has a pH of between 3 and 10.5.
18. Agent according to Claim 16 or 17, characterised

in that the component (A) contains the px‘idation ‘dye
predursors of the para and/or ortho typé‘and also the
couplers, in proportion§ of between 0.5 and 7% uy “wei‘gh,t
relative to the total weight of the component (A).

19. Agent according to any one of Claims 16 “to‘ 18,
characterised in that the concentration of compounds of
formula (I) is between 0.01 and 4% by‘weight relative to
the total weight of the component (A).

20. Agent according to any‘on‘e of Claims 16 to 19,
~haracterised in that the component (A) contains surface-
active agents in proportions of 0.1 to 55% by weight,
solvents in addition to water in proportions of between
0.5 and 40% by weight, thickeners in proportions of
between (0.1 and 5% by weight, antioxidants in proportions
of between 0.02 and 1.5% by weight and/or any other
cosmetically acceptable adjuvant.

21. Agent according to any one of Claims 16 to 20,‘.
characterised in that the component (B) has a pH which
has a minimum value of 1 and less than 7.

22, Method for dyeing keratinous fibres and in
particular hair, characterised in that it comprises a

first step consisting in storing & dyeing agent as

~defined in any one of ‘Clgims. 16 to 21 and, before
application, in mixing the components (A) and (B) Cin
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proportions of 10 to 90% in respect of component (A) and of 90 to 10% in respect
of component (B), so as to obtain a composition having a pH of less than 7, and
applying this mixture immediately after preparation to the keratinous fibres.

23.  Use in the method of any one of claims 1 to 15 of a muiti-compartment
device or dyeing kit which comprises at least two compartments, a first
compartment of which contains the component (A) as defined in any one of
Claims 16 to 20 and the second compartment contains the component (B) as
defined in Claims 16 and 21. |

24. Use of a multi-compartment device or dyeing kit according to Ciaim 23,
characterised in that said device or dyeing kit is fitted with means permitting the
desired mixture of companents (A) and (B) to be delivered onto the hair.

25. Dyeing method according to any one of Claims 1 to 15, characterised in
that the composition is applied to the hair and in that it is left on the hair for 3 to
40 minutes, in that the hair is rinsed and in that shampooing is optionally carried
out before rinsing again and drying.

26. Use of 4-hydroxyindole derivatives corresponding to the formuia (I) as
defined in any one of Claims 1 to 3 as couplers for dyeing keratinous fibres in an
acid medium, in combination with oxidation dye precursors.

27. Ready-to-use composition for dyeing keratinous fibres, as used in the
method according to any one of Claims 1 to 15.

28.  Composition according to Claim 27, cortaining the compound of formuia
(1) in proportions of from 0.01 to 3.5% by weight relative to the total weight of the
composition.

DATED this 29th day of July, 1994
L'OREAL
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1241/90 - GD/LM/DD
ABSTRACT - EXT. 531
Method for dyelng keratinous fibres using 4- hydroxylndole

derivatives at acid pH and compositions used.

Method for dyeing keratinous fibres, in
particular human keratinous fibres such as hair,
characterised in that a composition containing, in a
medium appropriate for dyeing, at least one 4-
hydroxyindole derivative of formula:

H

‘ | .. (1)

R1

in which R, denotes hydrogen or C,-C, alkyl; R, and Rj,
which may Dbe identical or different, denote hydrogen;
C,-C, alkyl, carboxyl or alkoxyc‘arb’c)nYl; and X denotes
hydrogen, C,-C, alkyl, C,;-C,;3 alkoxy, haloger_i or acetyl=
amino; at least one of the groups X, R,, R, and R, being
other than hydrogen; _ -
as well as the salts of these cdmpounds;

- at least one oxidation dye precursor; and

- at least one oxidising agent; is applied to said
fibres, the pH of the composition applied to the fibres
being less than 7. ' '
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