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(57) Abstract: The present patent application relates to a dye composition for dyeing keratin fibres, in particular human keratin
fibres such as the hair, comprising, in a cosmetic medium suitable for dyeing keratin fibres, at least one methine direct dye of formula
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DYE COMPOSITION COMPRISING AT LEAST ONE METHINE
DYE OF PARTICULAR STRUCTURE AND PROCESS FOR
IMPLEMENTATION THEREOF

The present patent application relates to a dye composition for

~ dyeing keratin fibres, comprising at least one particular methine direct

dye in a suitable dyeing medium.

It is known practice to djfe keratin fibres, and in particular
human hair, with dye compositions containing oxidation dye precursors,
which are generally known as oxidation bases, such as ortho- or para-
phenylenediamines, ortho- or para-aminophenols, and heterocyclic
compounds. These oxidation bases are colourless or weakly coloured
compounds that, when combined with oxidizing products, may give rise
to coloured compounds by a process of oxidative condensation. These

dyes, which are insoluble in the dyeing medium, are trapped inside the

hair.

It-is also known that the shades obtained with these oxidation

‘bases may be varied by combining them with couplers or coloration

modifiers, the latter being chosen especially from aromatic meta-

diamines, meta-aminophenols, meta-diphenols and certain heterocyclic

" compounds such as indole compounds.

The variety of molecules used as oxidation bases and couplers
allows a wide range of colours to bg obtained.

The “permanent” coloration obtained using these oxidation dyes
must moreover satisfy a certain number of requirements. Thus, it must
have no toxicological drawback, it must be able to produce shades in the
desired intensity, and it must show good resistance to external agenfs
such as light, bad weather, washing, permanent-waving, perspiration and

rubbin\g.
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The dyes must also be able to cover grey hair and, finally, they
must be as unselective as possible, i.e. they must produce the smallest
possible differences in coloration along the same keratin fibre, which is
generally differently sensitized (i.e. damaged) between its end and its
root.

Nevertheless, since the oxidation dyeing operation is performed
in the presence of aqueous hydrogen peroxide solution and aqueous
ammonia, bleaching and dissolution of the melanin occur, together with
oxidation of the oxidation precursors. The hair is thus bleached at the
same time that it is dyed. The dyeing is thus visible even on dark hair.
However, the oxidation is reflected by degradation of the hair.

It is also known practice to dye keratin fibres by direct or semi-
permanent dyeing. The process conventionally used in direct dyeing
consists in ‘applying to the keratin fibres direct dyes, which are coloured
and colouring molecules that have affinity for the fibres, leaving the
coloured molecules on the fibres to allow them to penetrate,. by
diffusion, into the hair, and then rinsing the fibres.

It is known practice, for example, to use nitrobenzene, anthra-
quinone, nitropyridine, azo, xanthene, acridine, azine or triarylmethane
direct dyes. |

This results in colorations that are particularly chromatic but,
however, temporary or semi-permanent on account of the nature of the
bonds between the direct dyes and the keratin fibre. These interactions
cause the dyes to desorb readily from the surface and/or the core of the
fibre.” The colorations generally show weak dyeing pbwer and poor
fastness with respect to washing or perspiration. These direct dyes are
also generally light-sensitive, since the resistance of the chromophore to

photochemical attack is low, which leads to fading of the coloration of

the hair over time. The light sensitivity of these dyes depends on their--



10

15

20

25

WO 2006/087195 PCT/EP2006/001420

uniform distribution or distribution as aggregates in/on the keratin fibre.

In addition, this type of dyeing is generally not very visible on
dark hair since the background of the hair masks the colour of the dye
that has diffused inside.

‘On the other hand, since the application of the coloration takes

place under mild conditions, i.e. without.oxidizing agents, the hair is

not damaged.

The Apptlicant has just discovered, surprisingly- and
advantageously, that it is possible to obtain novel compositions for
dyeing keratin fibres, in particular human keratin fibres, such as the
hair, based on direct dyes that allow dark hair to be coloured. The
visibility of the colour is proportionally greater the darker the initial
colour of the hair.

The dyeing is performed without an oxidizing treatment, and the
hair is consequently not damaged.

A first subject of the present patent application consists of a dye

composition for dyeing keratin fibres, in particular human keratin fibres,

_such as the hair, comprising, in a cosmetic medium suitable for dyeing

keratin fibres, at least one particular methine direct dye of general
formula (I) or the tautomeric forms thereof. ’

A secondrsubjeét of the present patent application consists of a
process for dyeing keratin fibres, in particular human keratin fibres such
as the haif, using this composition.

In the context of the present invention, the term “alkyl” means
linear or branched radicals, preferably of Ci-¢, for example methyl,
ethyl, n-propyl, isopropyl, butyl, etc. These radicals may be linear or
branched or may forrh a ring. An alkoxy radical is a radical alk-O, the’

alkyl radical having the definition given above.
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In the context of the present invention, the term “aryl” means a
substituted or wunsubstituted aromatic hydrocarbon monocycle or
polycyclexcomprising from 6 to 30 carbon atoms.

Hereinbelow in the present text, and unless otherwise indicated,
a radical is said to be substituted when it bears one or more radicals
chosen from a hydroxyl radical; a halogen atom, preferably chlorine or
fluorine; a linear or branched, substituted or unsubstituted C;-Cg and
preferably C;-C4 alkoxy radical; a monohydroxyalkoxy radical in which
the alkyl portion is of C;-Cs and preferably C;-Cy, linear or branched,
and substituted or unsubstituted; a linear or branched, substituted or
unsubstituted C;-Cs and preferably C,-Cs polyhydroxyalkoxy radical; an
amino radical optionally substituted with one or more linear or
branched, substituted or unsubstituted C;-Cg and preferably C;-Cg alkyl
radicals, which may be identical or different, and/or with one or more
optionally substituted aryl radicals, preferably of Co, such as an
optionally substituted benzyl; a thiol radical, a linpear or branched,
substituted or unsubstituted C;-Cg and preferably C;-C4 alkylthio
radical; a carboxylic radical in acid or salified form (preferably with an

alkali metal or a substituted or unsubstituted ammonium); an alkoxy-

carbony! radical in which the-alkyl portion is of C1-Cg and preferably

C;-C4, linear or branched,_and substituted or unsubstituted; an
alkylamide radical in which the alkyl portion is of C;-Cg and preferably
C,-C4, linear or branched, and substituted or unsubstituted; an alkyl-
carbamyl radical in which the alkyl portion is of C;-Cg and preferably
Cy-Cs, linear or branched, and substituted or unsubstituted; a nitro
radical; a sulfonyl radical, a linear or branched, substituted or
unsubstituted C;-Cg and preferably Ci-C4 .alkylsulfonyl radical; a

sulfonylamino radical; an alkylsulfonylamido radical in which the alkyl

" portion is of C;-Cg and preferably C;-Cs, linear or branched, and -
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substituted or unsubstituted; sulfonic in acid or salt form, or Cy.3 acyl,
cyano (CN) or trifluoromethyl (CF3); an aryl radical which may be
unsubstituted or substituted with one or more alkyl groups or C;-Cio
alkoxy, hydroxyl, amino which may be substituted with one or more
alkyl, and C;-Cg hydroxyalkyl.

The methine direct dyes that may be used in the compositions

according to the present invention correspond to formula (I) below:

R, ‘R Rio

R, X | 11 " X R,
- HC:C 9—C=<

B R N l n ‘ N R
* , IIQ Riz ' 8

R, 5 Rs R,

M
in which

* X represents S, O, NR, with R representing a hydrogen atom; a
halogen atom; a substituted or unsubstituted C;-Cs alkyl group; a sulfo
group; preferably, X represents S, .

e Rs and Rg represent, indepeﬁdently of each other, a substituted or
unsubstituted C;-Cjq alkyl group; o

* Ry, Ry, R3, Ry, Ry, Ry, Ry and Ry, independently of each other,
represent a hydrogen atom; a substituted or unsubstitued C;-Cg alkyl
radical; a substituted or unsubstituted C;-C;z alkoxy radical; a hydroxyl
radical; a C;-C¢ mono- or dihydroxyalkyl radical; an amino radical; a
mono- or dialkylamino radical; a formyl radical; a substituted or
unsubstituted (C;-C¢)alkoxycarbonyl(C-Cg)alkyl radical; a .cyano
radical, a carboxylic radical, an amido radical, a sulfinic (Cy-
Ce)alkylsulfonic acid radical, a sulfonic acid radical; a substituted or

unsubstituted. aryl radical; a substituted or unsubstituted (Cy-Cg)alkoxy-
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carbonyl radical, a substituted or unsubstituted (C;-C¢)alkylcarbonyl
radical, a trifluoromethyl radical, a (C;-Cg)alkylsulfinylamino(C;-
Ce)alkyl radical; a substituted or unsubstituted hydrocarbonyl(C;-
Cs)alkyl radical; a substituted or unsubstituted alkylcarb.onylalkyl
radical, a halogen; or

e R; with R, and/or- R, with R3; and/or R; with R4 and/or R; with Rj
and/or Rs with Ry and/or Ry with Ryo form, with the carbon atoms to
which they are attached, a substituted or unsubstituted fused aryl

radical,

e M represents one or more counterions making it possible to obtain an

overall load equal to zero,

with the proviso that at least one of the substituents Ri, R3, Rj,

‘R4, Ry, Rg, Ry and Ryo represents a hydrogen atom; a substituted or

unsubstituted C;-C;g alkyl radical; a substituted or unsubstituted C;-Cy
alkoxy radical; a hydroxyl radical; a C;-C¢ mono- or dihydroxyalkyl
radical; an amino radical; a mono- or dialkylamino radical; a formyl

radical; a substituted or unsubstituted (C;-Cq)alkoxycarbonyl(Ci-

Ces)alkyl radical; a cyano radical, a carboxylic radical, an amido radical,

a sulfinic (C;-Cg)alkylsulfonic acid radical, a sulfonic acid radical; a
substituted or unsubstituted alkoxy(Cl-CG)caIbonyI radical, a substituted
or unsubstituted (Cl-Cé)alkylcdrbonyl radical, a trifluoromethyl radical,
a (C1-Ce)alkylsulfinylamino(C;-Cg)alkyl radical, a substituted or
unsubstituted hydrocarbonyl(C;-Ce¢)alkyl radical, a substituted or
unsubstituted alkylcarbonylalkyl radical, a halogen,

or Ry with R, and/or R, with R3 and/or R; with R4 and/or R; with
Rg and/or Rg with Rg and/or Ro with Ry form, with the carbon atoms to
which they are attached, a substituted or unsubstituted fused aryl

radical,

e n is an integer equal to 0, 1 or 2,
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e R;; and Ry, represent, independently of each other, a hydrogen atom; a
substituted or unsubstituted C;-Cig alkyl group; an amino group; a
halogen, or R;; and Ry, form, together and with the carbon atoms to
which they are attached, a group chosen from cycloalkyl, aryl and
5 heteroaryl, this group being substituted or unsubstituted, and fused or
non-fused. | |
According to a particular embodiment, the methine direct dye of
general formula (I) is such that at least one of the substituents R;, Ra,
R3, R4, Ry, Rs, Ry and R-lo represents a C;-Cg alkoxy group.

10 According to another embodiment, the methine direct dye of
general formula (I) is such that AR“ and R;, represent, independently of
each other', a hydrogen atom; a substituted or unsubstituted C;-C4 alkyl
group. o

According to a first variant, the methine direct dye corresponds

15 to formula (II) |

R, Ria
X X
=
| l

R, Rs M Rg Ry (II)

Ry Ry

Rs R&

in which Rl, Rz, R3, R4, Rs, Rs, R7, Rg, Rg, Rlo, X and M are as defined
above for formula ().

Preferably, the methine. dye is represented by the following
20 formula (III)
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>
l

Rq Rs M

Rz S RQ

R

O
a
@

° R Gl

in which Ri, Rz, Rj3, R4, Rs, Rg, R7,v Rs, Ry, Rjp, X and M are as defined
above (I).
According to a particularly preferred variant, the methine direct

5 dye is represented by the following formula (IV).

_ ) R,
) h\%\j}\
S s\
u 1{5 Rg
M
in which Rj, Rj, Rj3, R4, R5, R¢ and M are as defined above, with the
proviso that three of the radicals R;, R;, R3, R4 are H, the fourth
preferably being chosen from a hydrogen atom, a Cj.;s alkyl group and a
10 Cj.15 alkoxy group.

According to another preferred embodiment, the methine direct

dye corresponds to one of the following formulae:

in which Rj is chosen from a hydrogen atom, a Cj.i3 alkyl group
15 and a Cj.13 alkoxy group, Rs, Rg and M are as definec_l above. _

" By way of example, mention may be made of:
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o, _SNE\;L

SO, SOsH

Ph S Ph

\

7
{CHa), (HyC)

B

The composition according to the present patent application

5 comprises from 0.0001% to 30%, preferably from 0.001% to 20% by

weight of methine direct dye(s) of formula (I) relative to the total
weight of the composition. ‘

According to a first preferred mode, the composition according

to ‘the present invention also contains at least one conditioner,

~ 10 preferably chosen from cationic polymers, cations, silicc;nes, chitosans

and chitosan derivatives.
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For the purposes of the present invention, the term “cationic
polymer” denotes any polymer containing cationic groups and/or groups
that may be ionized into cationic groups.

The cationic polymers that may be used in accordance with the
present invention may be chosen from all those already known per se as
improving the cosmetic properties of the hair, i.e. especially those
described in patent application EP-A-337 354 and in French patents FR-
2270 846, 2 383 660,2 598 611,2 470 596 and 2 519 863.

The cationic polymers that are preferred are chosen from those
containing units .compxising, primary, secondary, tertiary and/or

quaternary amine groups, which may either form part of the main

" polymer chain or may be borne by a side substituent directly attached

thereto.

The cationic polymers used generally have a number-average
molecular mass of between 500 and 5 x 10° approximately and
preferably between 10% and 3 x 10° approximately.

. Among the cationic polymers that may be mentioned more
particularly are polymers of the polyamine, polyamino amide and
polyquaternary ammonium type. ’

These are known products. They are described in particular in
French patents Nos 2 505 348 and 2 542 997.

Thus, among these polymers, mention may be made of:

(1)’ copolymers of acrylamide and of dimethylaminoethyl

methacrylate quaternized with dimethyl sulfate or with a dimethyl

‘halide, such as the product sold under the name Hercofloc by the

company Hercules,
- the copolymers of acrylamide and of methacryloyloxy-

ethyltrimethylammonium chloride described, for example, in patent
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application EP-A-080 976 and sold under the name Bina Quat P 100 by
the company Ciba Geigy,

- the - copolymer of acrylamide "and of methacryloyloxy-
ethyltrimethylammonium methosulfate sold under the name Reten by the
company Hercules,

- quaternized or non-quaternized vinylpyrrolidone/dialkyl-
aminoalkyl acrylate or methacrylate copolymers, such as the products
sold under the name “Gafquat” by the company ISP, such as, for
example, “Gafquat 734” or “Gafquat 755”, or alternatively the products ‘
known as “Copolymer 845, 958 and 937”.. These polymers are described
in detail in French patents 2 077 143 and 2 393 573,

- dimethylaminoethyl methacrylate/vinylcaprolactam/vinyl-
pyrrolidone terpolymers, such as the product sold under the name
Gaffix VC 713 by the company ISP,

- vinylpyrrolidone/methacrylamidopropyldimethylamine co-
polymers sold in particular under the name Styleze CC 10 by ISP, and

- qﬁaternized vinylpyrrolidone/dimethylaminopropy! methacryl-
amide copolymers such as the product sold under the name “Gafquat
HS 100” by the company ISP.

(2) The cellulose ether derivatives containing quaternary
ammonium groups, described in French patent 1492 597, and in
particular polymers sold under the names “JR” (JR 400, JR 125 and
JR 30M) or “LR” (LR 400 or LR 30M) by the company Union Carbide
Corporation. These polymers are also defined in the CTFA dictionary as
quaternary ammoniums of hydroxyethylcelluldse thaf have reacted with
an epoxide substituted with a trimethylammonium group.

(3) Cationic cellulose derivatives such as cellulose
copolymers or cellulose derivatives grafted with a water-soluble

quaternary ammonium monomer, and described in particular .in- US - -
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patent 4 131 576, such as hydroxyalkylcelluloses, for instance
hydroxymethyl-, hydroxyethyl- or hydroxypropylc’ellﬁloses grafted, in
particular, with a methacryloylethyltrimethylammoniﬁm, methacryl-
amidopropyltrimethylammonium or dimethyldiallylammonium salt.

The commercial produ‘cts corresponding to this definition are
more particularly the products sold under the names “Celquat L 200~
and “Celquat H 100” by the company National Starch.

4 The cationic polysaccharides described more
particularly in US patents 3 589 578 and 4 031 307, such as guar gums
containing cationic trialkylammonium groups. Guar gums modified with
a salt (e.g. chloride) of 2,3-epoxypropyltrimethylammonium are used,
for example.

Such products are sold in particular under the trade names Jaguar
C13 S, Jaguar C 15, Jaguar C 17 and Jaguar C162 by the company
Meyhall. '

(5) Polymers consisting of piperazinyl units and of divalent
alkylene ‘or hydroxyalkylene radicals containing straight or branched
chains, optionally interfupted by oxygen, sulfur or nitrogen atoms or by
aromatic or heterocyclic rings, as well as the oxidation and/or
quaternization products of these polymers: Such polymers ére described,
in particular, in French patents 2‘162 025 and 2 280 361. ‘

(6) Water-soluble polyamino amides prepared in particular
by polycondensation of an acidic compound with a polyamine; these
polyamino amides can be crosslinked with an epihalohydrin, a
diepoxide, a dianhydride, an unsaturated dianhydride, a bis-unsaturated
derivative, a bis-halohydrin, a bis-azetidinium, a bis-haloacyldiamine, a
bis-alkyl halide or alternatively with an oligomer resulting from the

reaction of a difunctional compound which is reactive with a bis-

halohydrin, a bis-azetidinium, a bis-haloacyldiamine, a bis-alkyl halide, . -
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an epihalohydrin, a diepoxide or a bis-unsaturated derivative; the
crosslinking agent being used in proportions ranging from 0.025 to

0.35 mol per amine group of the polyamino amide; these polyamino

-amides can be alkylated or, if they contain one or more tertiary amine

functions, they can be quaternized. Such polymers are described, in
particular, in French patents 2 252 840 and 2.368 508.

(7N The polyamino amide derivatives resulting from the
condensation of polyalkylene polyamines with polycarboxylic acids
followed by alkylation with difunctional agents. Mention may be made,
for example, of adipic acid/dialkylgminohydroxyalkyldialkylenetriamine
polymers in which the alkyl radical contains from 1 to 4 carbon atoms
and preferably denotes methyl, ethyl or propyl. Such polymers are
described in particular in French patent 1 583 363.

| Among these derivatives, mention may be made more particularly
of the adipic acid/dimethylaminohydroxypropyl/diethylenetriamine
polymers sold under the name Cartaretine F, F4 or F8 by the company
Sandoz. ’

(8) The polymers obtained by reaction of a polyalkylene
polyamine containing two primary amine groups and at least one
secondary amine group with a dicarboxylic acid chosen from diglycolic
acid and saturafcd aliphatic dicarboxylic acids having from 3 to
8 carbon atoms. The molar ratio between the polyalkylene polyamine
and the dicarboxylic acid is between 0.8:1 and 1.4:1; the polyamino
amide reéulting therefrom is reacted with epichlorohydrin in a molar
ratio of epichlorohydrin relative to the secondary amine group of the
polyamino' amide of between 0.5:1 and 1.8:1. Such polymers are
described in particular in US patents 3 227 615 and 2 961 347.

Polymers of this type are sold in particular under the name

Hercosett 57 by the company Hercules Inc. or alternatively under the
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name PD 170 or Delsette 101 by the company Hercules in the case of the
adipic acid/epoxypropyl/diethylenetriamine copolymer.

9 Cyclopolymers of alkyldiallylamine or of dialkyl-
diallylammonium.

These polymers are described in particular in French patent
2 080 759 and in its Certificate of Addition 2 190 406.

Among the polymers defined above, mention may be made more
particularly of the dimethyldiallylammonium chloride homopolymer sold
under the name Merquat 100 by the company Calgon (and its homologs
of low  weight-average molecular mass) and the copolymers of
diallyldimethylammonium chloride and of acrylamide sold under the
name Merquat 550.

(10) Diquaternary ammonium polymers, as described
especially in French patents 2 320 330, 2 270 846, 2 316 271, 2 336 434
and 2413907 and US patents 2273 780, 2375853, 2388614,
2 454 547, 3206462, 2261002, 2271378, 3874870, 4001 432,
3929990, 3966904, 4005193, 4025617, 4025627, 4025653,
4 026 945 and 4 027 020.

It is more particularly possible to use polymers that consist of
repeating units corresponding to formula (XIII) below:

Ro P |
__1\|1 : (CHz)n—-I\II —(CE.I2)p—— (XTI
R; X R X

in which Ryy, Ri;, Riz and Ry;, which may be identical or
different, denote an alkyl or hydroxyalkyl radical containing from 1 to
4 carbon atoms approximately, n and p are integers ranging from 2 to 20
approximately, and X is an anion derived from a mineral or organic

acid.
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(11) Polyquaternary ammonium polymers consisting, for
example, of those prepared according to the processes described in US
patents 4 157 388, 4 702 906 and 4 719 282. They are especially
described in patent application EP-A-122 324.

Among these products, mention may be made, for example, of
Mirapol A 15, Mirapol AD1, Mirapol AZ1 and-Mirapol 175 sold by the
company Miranol.

(12) Quaternary polymers of vinylpyrrolidone and of
vinylimidazole, such as, for example, the products sold under the names
Luviquat FC 905, FC 550 and FC 370 by the company BASF.

(13) Polyamines such as Polyquart H sold by Henkel, which
is given under the reference name “Polyethylene glycol (15) tallow
polyamine” in the CTFA dictionary.

(14) Crosslinked methacryloyloxy(C1-C4)a1ky1tri(C1-C4)-
alkylammonium salt polymers such as the polymers obtained by
homopolymerization of dimethylaminoethyl methacrylate quaternized
with methyl chloride, or by copolymerization of acrylamide with
dimethylaminoethyl methacrylate quaternized with methyl chloride, the -
homo- or copolymerization being followed by crosslinking with a
compound containing olefinic unsaturation, in particular
methylenebisacrylamide. A crosslinked acrylamide/methacryloyloxy-
ethyltrimethylammonium chloride copolymer (20/80 by weight) in the
form of a dispe‘rsion containing 50% by weight of the said copolymer in
mineral oil can be used more particularly. This dispersion is sold under
the name Salcare® SC 92 by the company Allied Colloids. A crosslinked
methacryloyloxyethyltrimethylammonium chloride homopolymer
containing about 50% by weight of the homopolymer in mineral oil or in

a liquid ester can also be used. These dispersions are sold under the
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names Salcare® SC 95 and Salcare® SC 96 by the company Allied
Colloids.
Other cationic polymers that can be used in the context of the
invention are polyalkyleneimines, in particular polyethyleneimines,
5 polymers containing vinylpyridine or vinylpyridinium units, condensates
of polyamines and of -epichlorohydrin, quaternary polyureylenes and
chitin derivatives.
Among all the cationic polymers that may be used in the context
of the present invention, it is preferred to use the polymers of families
10 (1), (9), (10), (11) and (14) and even more preferably the polYmérs

containing repeating units of formulae (W) and (U) below:

CH3 THs
——[—lNaa— (CH,), —f\|l+——(CH2) «]— (W)
CH, CH,

and in particular those whose molecular weight, determined by
_gel permeation chromatography, is between 9500 and 9900;
15
CH, TJZHE,
|
—[rlNg; (CHa)s —4T+-B—;<CH2>3—]— )

CH,4 CoHg
and especially those whose molecular weight, determined by gel
permeation chromatography, is about 1200.
The concentration of cationic polymer in the composition
20 according to the present invention K‘may raﬁge from 0.01% to 10%,
préferably from 0.05% to 5% and even more preferably from 0.1% to 3%

by weight relative to the total weight of the composition.
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The silicones that may be used in the compositions according to
the present invention may be linear, cyclié, branched or unbranched, and
volatile or non-volatile. They may be in the form of oils, resins or gums,
and may in particular be polyorganosiloxanes that are insoluble in‘ the

5 cosmetically acceptable medium.
o The organopolysiloxanes are defined in greater detail in Walter
Noll’s “Chemistry and Technology of Silicones” (1968) Academic Press.
They can be volatile or non-volatile.
When they are volatile, the silicones are more particularly
10 chosen from those having a boiling point of between 60°C and 260°C,
and even more particularly from:
(i) cyclic silicones containing  from 3 to 7 and preferably 4 to 5
silicon atoms. These are, for example, octamethylcyclotetrasiloxane sold
| in particular under the n.ame V»olatile Silicone 7207 by Union Carbide or
15 Silbione 70045 V 2 by Rhodia, decamethylcyclopentasiloxane sold under
" the name Volatile Silicone 7158 by Union Carbide, and Silbione 70045
V 5 by Rhodia, and mixtures thereof.

Mention may also be made of cyclocopolymers of the

dimethylsiloxane/methylalkylsiloxane type, such as Volatile Silicone

20 FZ 3109 sold by the company Union Carbide, having the chemical

structure:
[—— D-D'——D-D' ——-I
(liH3 THs
with D : “?1“0_ with D'; “?i'O‘i
CH, ‘ CeHyr

Mention may also be made of mixtures of cyclic silicones with
organosilicon compounds, such as the mixture of

25 octamethylcyclotetrasiloxane and  tetratrimethylsilylpentaerythritol
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(50/50) and the mixture of octamethylcyclotetrasiloxane and oxy-1,1°-
bis(2,2,2°,2°,3,3 ’-hexatrimethylsily_loxy)neopentané;

(ii) linear volatile silicones containing 2 to 9 silicon atoms and
having a viscosity of less than or equal to 5%107° m?/s at 25°C. An
example is decamethyltetrasiloxane sold in particular under the name SH
200 by the company Toray Silicone. Silicones belonging to this category
are also described in the article published in Cosmetics and Toiletries,
Vol. 91, Jan. 76, pp. 27-32, Todd & Byers “Volatile Silicone Fluids for
Cosmetics”.

Among the non-volatile silicones that may be mentioned
especially are polyalkylsiloxanes, polyarylsiloxanes, polyalkyl-
arylsiloxanes, silicone gums and resins, and polyorganosiloxanes
modified with organofunctional groups, and mixtures thereof.

The organomodified silicones that may be used in accordance
with the invention are silicones as defined above and containing in their
structure one or more organofunctional groups attached via a
hydrocarbon-based group.

Among the organomodified silicones. that may be mentioned are
polyorganosiloxanes containing:

- polyethyleneoxy and/or polypropyleneoxy groups optionallyt
containing Cg-Cys alkyl groups, such as the products known as
dimethicone copolyol sold by the company Dow Corning under the name -
DC 1248 or the oils Silwet® L 722, L 7500, L 77 and L 711 from the
company Union Carbide and the (Clz)alkylmethiéone copolyol sold by
the company Dow Corning under the name Q2 5200;

- substituted or unsubstituted amine groups, such as the products
sold under the name GP 4 Silicone Fluid and GP 7100 by the company

Genesee, or the products sold under the names Q2 8220 and Dow
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Corning 929 or 939 by the company Dow Corning. The substituted
amine groups are, in particular, C;-C4 aminoalkyl groups;

- thiol groups such as the products sold under the names “GP
72 A” and “GP 71” from Genesee;

- alkoxylated groups such as fhe product sold under the name
“Siliéone Copolymer F-755” by SWS Silicones and Abil Wax® 2428,
2434 and 2440 by the company Goldschmidt;

- hydroxylated groups such as the polyorganosiloxanes
containing a hydroxyalkyl function, described in French patent
application FR-A-85/16334;

- acyloxyalkyl groups such as, for example, the poly-
organosiloxanes describedlin patent US-A-4 957 732;

- anionic groups of the ‘carboxylic acid type, such as, for
example, in the products described in patent EP 186 507 from the
company Chisso Corporation, or of alkylcarboxylic type, such as those
present in the product X-22-3701E from the company Shin-Etsu;
2-hydroxyalkyl sulfonate; 2-hydroxyalkyl thiosulfate such as the
products sold by the company Goldschmidt under the names “Abil®
$201” and “Abil® $255”;

- hydroxyacylamino groups; such as the bolyorganosiloxanes
described in patent application EP 342 834. Mention may be made, for
example, of the product Q2-8413 from the company Dow Corning.

The silicone oils that may be used in the compositions according
to the invention are volatile or non-volatile polymethylsiloxanes
containing a linear or cyclic silicone chain, which are liquid or pasty at
room temperature, especially cyclopolydimethylsiloxanes (cyclo-
methicones) such as cyclohexasiloxane; polydiméthylsiloxanes
comprising alkyl, alkoxy or phenyl groups, which are pendent or at the

end of a silicone chain, these groups containing frem 2-to 24 carbon
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atoms; phenylsilicones, for instance phenyltrimethicones, phenyl-
dimethicones, phenyltrimethylsiloxydiphenylsiloxanes, diphenyl-
dimethicones, diphenylmethyldiphenyltrisiloxanes, 2-phenylethyltri-
methyl siloxysilicates, polymethylphenylsiloxanes; and mixtures
thereof.

The silicone gums that may be used in the compositions
according to the invention are polydiorganosiloxanes with a high
molecular mass, of between 200 000 and 2 000 000, used alone or as a
mixturé in a solvent chosen from volatile silicones, polydimethyl-
siloxane oils, polyphenylmethylsiloxane oils, polydiphenyldimethyl-
siloxane oils, isoparaffins, methylene chloride, pentane and hydro-
carbons, or mixtures thereof.

A silicone gum with a molecular weight of less than 1 500 000 is
preferably used. The silicone gums are, for example, polydimethyi-
siloxanes, polyphenylmethylsiloxanes, poly(diphenylsiloxanedimethyl-
siloxanes), poly(dimethylsiloxanemethylvinylsiloxanes), poly(dimethyl-
siloxanephenylmethylsiloxanes) or  poly(diphenylsiloxanedimethyl-
siloxanemethylvinylsiloxanes).

These silicone gums may be terminated at a chain end with
trimethylsilyl or dimethylhydroxysilyl groups.

The silicone resins that rha.y be used in the compositions
according to the invention are crosslinked siloxane systems containing
units R2Si07;3, RSi0O3/2 or SiO4/z, in which R represents a hydrocarbon- |
based group containing from 1 to 6 carbon atoms or a phenyl group.
Among these products, the ones that are particularly preferred are those
in which R denotes a lower (C;-Cs) alkyl radical or a i)henyl radical.

The chitosans and chitosan derivatives that may be used are in
particular chitosan salts such as chitosan acetate, lactate, glutamate,

gluconate or pyrrolidonecarboxylate.
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Among these compounds, mention may be made of chitosan
haviﬁg a degree of deacetylation of 90.5% by weight, sold under the
name Kytan Brut Standard by the company Aber Technologies, anci
chitosan pyrrolidonecarboxylate sold under the name Kytamer® PC by
the company Amerchol. ‘ |

- The concentration of conditioner(s) in the composition according
to the present invention may fange from 0.01% to 10%, preferably from
0.05% to 5% and even more preferably from 0.1% to 3% by weight
relative to the total weight of the composition.

According to a second preferred mode, the composition
according to the present invention also contains at least one thickening
polymer, also known as a “rheology modifier”. ‘

The rheology modifiers may bé chosen from fatty acid amides-
(coconut diethanolamide or monoethanolamide, or oxyethylenated
monoethanolamide of carboxylic acid alkyl ether), cellulose-based
thickeners (hydroxyethylcellulose, hydroxypropylcellulose or
carboxymethylcellulose), guar gum and its derivatives
(hydroxypropylguar), gums of microbial origin (xanthan gum,
scleroglucan gum), crosslinked homopolymers of acrylic acid or of
acrylamidopropanesulfonic acid, and associative polymers as described
below. |

The associative polymers that may be used according to the
invention are water-soluble polymers capable, in an aqueous medium, of
reversibly combining with each other or with other molecules.

Their chemical structure comprises hydrophilic zones and
hydrophobic zones characterized by at least one fatty chain.

The associative polymers that may be used. according to the
invention may be of anionic, cationic, amphoteric or, preferably,

nonionic type.
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Their weight concentration in the dye composition may range
from about 0.01% to 10% of the total weight of the composition, and in
the ready-to-use composition (comprising the oxidizing agent), from
about 0.0025% to 10% of the total weight of the composition. More
preferably, this amount ranges from about 0.1% to 5% by weight in the
dye compogition and from about 0.025% to 10% in the ready-to-use
compbsi’tioﬂ.

Among the associative polymers of anionic type that may be
mentioned are:

- (I) those comprising at least one hydrophilic unit and at least
one fatty-chain allyl ether unit, more particularly those whose
hydrophilic unit consists of an ethylenic unsaturated anionic monomer,
more particularly of a vinylcarboxylic acid and most particularly of an
acrylic acid or a methacrylic acid or mixtures thereof. Anioﬁic
associative polymers of this type are described and prepared, according
to an emulsion polymerization process, in patent EP-0 216 479.

Among these anionic associative polymers that are particularly
preferred are crosslinked terpol'ymers of methacrylic acid, of ethyl
acrylate and of polyethylene glycol (10 EO) stearyl alcohol ether
(Steareth-10), in particular those sold by the company Allied Colloids
under the names Salcare SC 80% and Salcare SC 90®, which are aqueous
30% emulsions of a crosslinked terpolymer of methacrylic acid, of ethyl
acrylate and of steareth-10 allyl ether (40/50/10).

- (II) those comprising at least one hydrophilic unit of
unsaturated olefinic carboxylic acid type, and at least one hydrophobic
unit of (Cyg-Cso)alkyl ester of unsaturated carboxylic acid type.

Preferably, these polymers are chosen from those in which the

hydrophilic unit of unsaturated olefinic carboxylic acid t'ype corresponds

to acrylic acid, methacrylic acid or ethacrylic acid units, and in which -
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the hydrophobic unit is of (C19-Cso)alkyl ester of unsaturated carboxylic
acid type containing Cyo-C3o and preferably Ci2-Ca2 alkyl acrylate,
methacrylate or ethacrylate units.

(C10-C30) alkyl esters of unsaturated carboxylic acids according
to the invention include, for example, lauryl acrylate, stearyl acrylate,
decyl acrylate, isodecyl acrylate and dodecyl acrylate, and the
corresponding rhethacrylates, lauryl methacrylate, stearyl methacrylate,
decyl methacrylate, isodecyl methacrylate and dodecyl methacrylate.

Anionic polymers of this type are described and prepared, for
example, according to US patents 3 915 921 and 4 509 949.

Among the anionic associative polymers of this type that will be
used more particularly are polymers formed from a monomer mixture
comprising: B

(i) essentially acrylic acid,

(ii) an alkyl acrylate ester containing from 12 to 22 carbon
atoms, and .

(iii) a crosslinking agent, which is a well-known
copolymerizable unsaturated polyethylenic monomer, -for instance
diallyl phi:halate, allyl (meth)acrylate, divinylbenzene, (poly)ethylene
glycol dimethacrylate and methylenebisacrylamide.

Among anionic associative polynﬁers of this type that will be
used more particularly are those consisting of from 95% to 60% by
weight of acrylic acid (hydrophilic unit), 4% to 40% by weight of
C10-Cso alkyl acrylate (hydrophobic unit)-and 0%‘ to 6% by weight of
crosslinking polymerizable monomer, or alternatively those consisting
of from 98% to 96% by weight of acrylic acid (hydrophilic unit), 1% to
4% by wei~ght of Cy0-Cso alkyl acrylate (hydrophobic unit) and 0.1% to

0.6% by weight of crosslinking polymerizable monomer such as those

~ described above.
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Among the said above polymers, those most particularly
preferred according to the present invention are the products sold by the
company Goodrich under the trade names Pemulen TR1®, Pemulen TR2®
and Carbopol 1382%, and even more preferentially Pemulen TR1®, and
the product sold by the company SEPPIC under the name Coatex SX°.

- (III)  maleic  anhydride/C3¢-C3s  a-olefin/alkyl  maleate
terpolymers, such as the product (maleic anhydride/C;o-Css
a-olefin/isopropyl maleate copolymer) sold under the name Performa V
1608® by the company Newphase Technologies.

- (IV) acrylic terpolymers comprising:

(a) about 20% to 70% by weight of a carboxylic acid containing
o,B-monoethylenic unsaturation, |

(b) about 20% to 80% by weight of a non-surfactant monomer
containing d,B—monoethylenic unsaturation other than (a),

(c) about 0.5% to -60% by weight of a2 nonionic monourethane
which is the product of reaction of a monohydric surfactant with a
monoisocyanate containing monoethylenic unsaturation,

such as those described in patent application EP-A-0 173 109 and
more particularly the ierpolymer described in Example 3, namely a
methacrylic acid/methyl " acrylate/behenyl dimethyl-meta-
isopropenylbenzylisocianate ethoxylated (40 EO) terpolymer, as an
aqueous 25% dispersion.

- (V) copolymers comprising among their monomers a carboxylic
acid containing o,B-monoethylenic unsaturation and an ester of a
carboxylic acid containing oc,B-monoethylenic unsaturation and of an
oxyalkylenated fatty alcohol. 4

Preferentially, these compvounds also comprise as monomer an

ester of a carboxylic acid containing o,B-monoethylenic unsaturation

-and of a C1=C4 alcohol.
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An example of a compound of this type that may be mentioned is
Aculyn 22% sold by the company Rohm & Haas, which is a methacrylic
acid/ethyl acrylate/stearyl methacrylate oxyalkylenated terpolymer.

Among the associative polymers of cationic type that may be
mentioned are:

-(I) cationic associative polyurethanes, the family of which has
been described by the Applicant in French patent application FR 2 811
993; it may be represented by the general formula (XVIII) below:

R-X-(P)u-[L-(Y)m]r-L*-(P*)p-X"-R’ (XVIII)

in which:

R and R’, which may be identical or different, represent a
hydrophobic group or a hydrogen atom; |

X and X’, which may be identical or different, represent a group
comprising an amine function optionally bearing a hydrophobic group,
or alternatively a group L”;

L, L’ and L”, which may be identical or different, represent a
group derived from a diisocyanate;

P and P’, which may be identical or different, represent a grouﬁ
comprising an amine function optionally bearing a hydrophobic group;

Y represents a hydrophilic group;

r is ‘an integer between 1 and 100, preferably bétween 1 and 50
and in particular between 1 and 25;

n, m and p each range, independently of each other, from 0 to
1000;

the molecule containing at least one protonated or quaternized
amine function and at least one hydrophobic group.

In one preferred embodiment of these polyuréthanes, the only -
hydrophobic groups are the groups R and R’ at the chain ends.

~ One preferred family of cationic associative polyurethanes is the
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one corresponding to formula (XVIII) described above and in which:

R and R’ both independently represent a hydrophobic group,

X and X’ each represent a group L”,

n and p are between 1 and 1000, and

L,L’, L”, P, P’, Y and m have the meaning given above.

Another preferred family of cationic associative polyurethanes is
the one coArresponding to formula (XVIII) above in which:

R and R’ both independently represent a hydrophobic group, X

and X’ each represent a group L”, n and p are 0, and L, L’, L”, Y and m

have the meaning given above.

The fact that n and p are 0 means that these polymers do not
comprise units derived from a monomer containing an amine function,
incorporated into the polymer during the polycondensation. The
protonated amine functions of these polyurethanes result from the
hydrolysis of excess isocyanate functions, at the chain end, followed by
alkylation of the primary amine functions formed with alkylating agents
containing a hydrophobic group, i.e. compounds of the type RQ or R°Q,
in which R and R’ are as defined above and Q denotes a leaving group
such as a halide, a sulfate, etc. ‘

Yet another preferred family of cationic associative
polyurethanes is the one corresponding to the formula above in which:

R and R’ both independently represent a hydrophobic group,

X and X’ both independently represent a group comprising a
quaternary amine, 4

n and p are zero, and

L,L’, Y and m have the meaning given above.v

The number-average molecular mass of the cationic associative

polyurethanes is preferably between 400 and 500 000, in particular

between 1000 and 400 000 and ideally between 1000 and 300 000.



10

15

20

25

WO 2006/087195 PCT/EP2006/001420

27

The expression “hydrophobic group” means a radical or polymer
containing a saturated or unsaturated, linear or branched hydroéarbon-
based chain, which may contain one or more hetero atoms such as P, O,
N or S, or a radical containing a perfluoro or silicone chain. When the
hydrophobic group denotes a hydrocarbon-based radical, it comprises at
least 10 carbon atoms, preferably from 10 to 30 carbon atoms, in
particular from 12 to 30 carbon atoms and more preferably from 18 to 30
carbon atoms.

Preferentially, -the hydroqarbon-based group is derived from a
monofunctional compound. |

By way of example, the hydrophobic grdup may be derived from
a fatty alcohol such as stearyl alcohol, dodecyl alcohol or decyl alcohol.
It may also denote a hydrocarbon-based polymefﬁs‘fﬁch as, for example,
polybutadiene. k

As regards the meaning of Y, the term “hydrophilic group”
means a polymeric or non-polymeric water-soluble group.

By way of example, when it is not a polymer, mention may be
made of ethylene glycol, diethylene glycol and propylene glycol.

When it is a | hydrophilic polymer, in accordance with one
preferred embodiment, mention may be made, for example, of
polyethers, sulfonated polyesters, sulfonated polyamides or a mixture of

these polymers. The hydrophilic compound is preferentially a polyether

and in particular a poly(ethylene oxide) or poly(propylene oxide).

Although the presence of a hydrophilic group Y is optional,
cationic associative polyurethanes comprising such a group are,
however, preferred.

-(I1) quaternized cellulose derivatives and polyacrylates
corntainihg non-cyclic amine side groups.

The quaternized cellulose derivatives are, in particular: -
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- quaternized celluloses modified with groups comprising at least
one fatty chain, such as alkyl, arylalkyl or alkylaryl groups containing
at least 8 carbon atoms, or mixtures thereof.

- quaternized hydroxyethylcelluloses modified with groups
comprising at least one fatty chain, such as alkyl, arylalkyl or alkylaryl
groups containing at least 8 carbon atoms, or mixtures thereof.

The alkyl radicals borne by the above quaternized celluloses or
hydroxyethylcelluloses preferably contain from 8 to 30 carbon atoms.
The aryl radicals preferably denote phenyl, benzyl, naphthyl or anthryl
groups.

Examples of quaternized alkylhydroxyethylcelluloses containing
Cg-C3¢ fatty chains that may be mentioned include the products
Quatrisoft LM 200%, Quatrisoft LM-X 529-18-A®, Quatrisbft LM-X 529-
18B® (Cy2 alkyl) and Quatrisoft LM-X 529-8° (Cis alkyl) sold by the
company Amerchol, and the products Crodacel QM®, Crédacel QL® (C1y
alkyl) and Crodacel QS® (Cy5 alkyl) sold by the company Croda.

Amphoteric associative polymers

The amphoteric associative polymers are preferably chosen from
those comprising at least one non-cyclic cationic unit. Even more
particularly, the ones that are preferred are those prepared from or
comprising 1 to 20 mol%, preferably 1.5 to 15 mol% and even more
particularly 1.5 to 6 mol% of fatty-chain monomer relative to the total
number of moles of monomers.

The amphoteric associative polymers that are preferred according
to the invention comprise or are prepared by copolymerizing:

1) at least one monomer (XIX) or (XX):

2). at least-one monomer (XXI)

- and

3) at least one monomer (XXII):
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The monomers (XIX) and (XX) are, for example:

- dimethylaminoethyl methacrylate, dimethylaminoethyl acrylate,

- diethylaminoethyl methacrylate, diethylaminoethyl acrylate,

- dimethylaminopropyl methacrylate, dimethylaminopropyl
acrylate,

- dimethylaminopropylmethacrylamide,
dimethylaminopropylacrylamide,

these monomers optionally being quaternized, for example with a
C-C4 alkyl halide or a C,-C, dialkyl sulfate.

More particularly, the monomer ‘of-formula (XIX) is chosen from
acrylamidopropyltrimethylammonium chloride and methacrylamido-
propyltrimethylammonium chloride.

" The monomers of formula (XXI) of the present invention are for
example acrylic acid, methacrylic acid, crotonic acid and 2-
methylerotonic acid. More particularly, the monomer of formula (XXI)
is acrylic acid.

The monomers of formula (XXII) are preferably chosen from the
group consisting of Cj3-Cz; and more particularly Cy6-Cis alkyl
acrylates or methacrylates.

The monomers constituting the fatty-chain amphoteric polymers
of the invention are preferably already neutralized and/or quvaternized.

The ratio of the number of cationic charges/anionic charges is
preferably equal to about 1.

The amphoteric associative polymers according to the invention
preferably comprise from 1 mol% to 10 mol% of the monomer
comprising a fatty chain (monomer of formula (XIX), (XX) or (XXII)),
and preferably from 1.5 mol% to 6 ino]%.
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The weight-average molecular weights of the amphoteric
associative polymers according to the invention may range from 500 to
50 000 000 and are preferably between 10 000 and 5 000 000. }

The amphoteric associative polymers according to the invention A
may also contain other monomers such as nonionic monomers and in
particular such as C;-Cy alkyl acrylates or methacrylates.

Amphoteric associative polymers according to the invention are
described and prepared, for example, in patent application
WO 98/44012.

Among the amphoteric associative polymers according to the
invention, the ones that are preferred are acrylic

acid/(meth)acrylamidopropyltrimethylammonium chloride/stearyl

‘methacrylate terpolymers.

The associative polymers of nonionic type used according to the
invention are preferably chosen from:

-(1) celluloses modified with groups comprising at least one fatty
‘chain;

examples that may be mentioned include:

- hydroxyethylcelluloses modified with groups comprising at

least one fatty chain, such as alkyl, arylalkyl or alkylaryl groups, or

mixtures thereof, and in which the alkyl groups are preferably Cg-Caa,
for instance the product Natrosol Plus Grade 330 CS® (Cy6 alkyls) sold
by the company Aqualon, or the product Bermocoll EHM 100® sold by
the company Berol Nobel, |
- those modified with alkylphenyl polyalkylene glycol ether
groups, such as the product Amercell Polymer HM-1500® (nonylphenyl
polyethylene glycol (15) ether) sold by the company Amerchol.
-(2) hydroxypropyl guars modified with '‘groups comprising at

least one fatty chain, such as the product Esaflor HM 22® (Cyy alkyl
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chain) sold by the company Lamberti, and the products RE210-18% (Cy4
alkyl chain) and RE205-1® (Cy0 alkyl chain) sold by the company Rhone
Poulenc.

-(3) copolymers of vinylpyrrolidone and of fatty-chain
hydrophobic monomers; examples that may be mentioned include:

- the products Antaron V216° or Ganex v216°
(vinylpyrrolidone/hexadecene copolymer) sold by the company I.S.P.

- the products ~Antaron v220® or Ganex V220°
(vinylpyrrolidone/eicosene copolymer) sold by the company I.S.P.

-(4) copolymers of C;-C¢ alkyl methacrylates or acrylates and of
amphiphilic monomers comprising at least one fatty chain, such as, for
example, the oxyethylenated methyl acrylate/stearyl acrylate copolymer
sold by the company Goldschmidt under the name Antil 208%.

-(5) copolymers of hydrophilic methacrylates or acrylates :and of
hydrophobic monomers comprising at least one fatty chain, such as, for
example, the polyethylene glycol methacrylate/lauryl methacrylate
copolymer.

-(6) polyurethane polyethers comprising in their chain ‘both
hydrophilic blocks wusually of polyoxyethylenated nature and
hydrophobic blocks which may be aliphatic sequences alone and/or
cycloaliphatic and/or aromatic sequences.

~(7) polymers with an aminoplast ether skeleton containing at
least one fatty chain, such as the Pure Thix® compounds sold by the
company Sud-Chemie.

Preferably, the polyurethane polyethers comprise at least two
hydrocarbon-based lipophilic chains containing from 6 to 30 carbon
atoms, separated by a hydrophilic block, the hydrocarbon-based chéins'
possibly being pendent chains, or chains at the end of the hydrophilic

block. In particular, it is possiblevfor one or more pendent chains to-be
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included. In addition, the polymer may comprise a hydrocarbon-based
chain at one end or at both ends of a hydrophilic block.

' The polyurethane polyethers may be multiblock, in particular in
triblock form. Hydrophobic blocks may be at each end of the chain (for
example: triblock copolymer with a hydrophilic central block) or
distributed both at the ends and in the chain (for example: multiblock
copolymer). These same polymers may. also be graft polymers or
starburst polymers.

The nonionic fatty-chain polyurethane polyethers may be triblock
copolymers in which the hydrophilic block is a polyoxyethylenated
chain comprising from 50 to 1 000 oxyethylene groups. The nonionic
polyurethane polyethers comprise a urethane linkvage between the
hydrophilic blocks, whence arises the name.

By extension, also included among the nonionic fatty-éhain
polyurethane polyethers are those in which the hydrophilic blocks are
linked to the lipophilic blocks via other chemical bonds.

As examples of nonionic fatty-chain polyurethane polyethers that
may be used in the invention, it is also possible to use Rheolate 205®
containing a urea function, sold by the company Rheox, or Rheolate®
208, 204 or 212, and also Acrysol RM 184°,

Mention may also be made of the product Elfacos T210°
containing a Ciz.14 alkyl chain, and the product Elfacos T212®
containing a C;g alkyl chain, from Akzo.

The product DW 1206B® from Rohm & Haas containing a Co
alkyl chain and a urethane linkage, sold at a solids content of 20% in
water, may also be used.

It is also possible to use solutions or dispersions of these
polymers, especially in water or in aqueous-alcoholic medium. Examples

of such polymers.that may be mentioned are Rheolate® 255, Rheolate®
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278 and Rheolate® 244 sold by the company Rheox. The products DW
1206F and DW 1206 sold by the company Rohm & Haas may also be
used.

The polyurethane polyethers that may be used according to thé
invention are in particular those described in the article by G. Fonnum,
J. Bakke and Fk. Hansen - Colloid Polym. Sci 271, 380.389 (1993).

It is even more particularly preferred to use a polyurethane
polyether that may be obtained by polycondensation of at least three
compounds comprising (i) at least one polyethylene glycol comprising
from 150 to 180 mol of ethylene oxide, (ii) stearyl alcohol or decyl
alcohol, and (iii) at least one diisocyanate.

Such polyurethane polyethers are sold especially by the company
Rohm & Haas under the names Aculyn 46® and Aculyn 44® [Aculyn 46
is a polycondensate of polyethylene glycol containing 150 or 180 mol of
ethylene oxide, of stearyl alcohol and of methylenebis(4-cyclohexyl
isocyanate) (SMDI), at 15% by weight in a matrix of maltodexirin (4%)
and water (81%); Aculyn 44® is a polycondensate of polyethylene glycol
containing 150 or 180 mol of ethylene oxide, of decyl alcohol and of
methylenebis(4-cyclohexylisocyanate) (SMDI), at 35% by weight in a
mixture of propylene glycol (39%) and water (26%)].

According to a third preferred mode, the composition according
to the present invention also contains at' least one surfactant.

The surfactants that are suitable for carrying out the present
invention are especially the following:

(1) Anionic surfactant(s):

By way of example of anionic surfactants that can be used, alone
or as mixtures, in the context of the present invention, mention may be
made in particular (non-limiting list) of salts (in particular alkali metal

salts, especially sodium salts, ammonium salts, amine salts,- amino
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alcohol salts or magnesium salts) of the following compounds: alkyl
sulfates, alkyl ether sulfates, alkylamido  ether sulfates,
alkylarylpolyether sulfates, monoglyceride suifates; alkyl sulfonates,
alkyl phosphates, alkylamide sulfonates, alkylaryl sulfonates, a-olefin
sulfonates, paraffin sulfonates; (Cs-Cas)alkyl sulfosuccinates, (Cg-
Cy4)alkyl ether sulfosuccinates, (Cs-Cz4)alkylamide sulfosuccinates; (Ce-
Cas)alkyl sulfoacetates; (Cg-Cas)acyl sarcosinates; and (C-Caa)acyl
glutamates. It is also possible to use (C¢-Caq)alkylpolyglycoside
carboxylic esters such as alkylglucoside citrates, alkylpolyglycoside
tartrates and alkylpolyglycoside sulfosuccinates, alkylsulfo-
succinamates; acyl isethionates and N-acyl taurates, the alkyl or acyl
radical of all of these different compounds preferably containing from
12 to 20 carbon atoms and the aryl radical preférably denoting a phenyl
or benzyl group. Among the anionic surfactants which can also be used,
mention may also be made of fatty acid salts such as oleic, ricinoleic,
palmitic and stearic acid salts, coconut oil acid or hydrogenated coconut
oil acid; acyl lactylates in which the acyl radical contains 8 to 20 carbon
atoms. It is also possible to use alkyl D-galactoside uronic acids and
their salfs, polyoxyalkylenated (Cs-Caq)alkyl ether carboxylic acids,
polyoxyalkylenated  (C¢-Cas)alkylaryl  ether carboxylic  acids,
polyoxyalkylenated (Cg-Ca4)alkylamido ether carboxylic acids and their
salts, in particular those containing from 2 to 50 alkylene oxide groups,
in particular ethylene oxide groups, and mixtures thereof.

(ii) Nonionic surfactant(s):

The nonionic surfactants are, themselves also, compounds that
are well known per se (see in particular in this respect “Handbook of
Surfactants” by M.R. Porter, published by Blackie & Son (Glasgow and
London), 1991, pp. 116-178) and their nature is not a critical factor in

~ the context of the present invention. Thus, they can be chosen- in
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particular from (non-limiting list) polyethoxylated or polypropoxylated,
alkylphenols, alpha-diols or alcohols, having a fatty chain containihg,
for example, 8 to 18 carbon atoms, it being possible for the number of
ethylene oxide or propylene oxide groups to range in particular from 2

to 50. Mention may also be made of copolymers of ethylene oxide and of

-propylene oxide, condensates of ethylene oxide and of propylene oxide

with fatty alcohols; polyethoxylated fatty amides preferably having from
2 to 30 mol of ethylene oxide, polyglycerolated fatty amides containing
on average 1 to 5, and in particular 1.5 to 4, glycerol groups;
oxyethylenated fatty acid esters of sorbitan having from 2 to 30 mol of
ethylene oxide; fatty acid esters of sucrose, fatty acid esters of
polyethylene glycol, alkylpolyglycosides, N-alkylglucamine derivatives,
and amine oxides such as (Cjo-Cys)alkylamine oxides or N-acyl-
aminopropylmorpholine oxides.

(iii) Amphoteric or zwitterionic surfactant(s):

The amphoteric or zwitterionic surfactants, the nature of which
is not a critical factor in the context of the present invention, can be, in
particular (non-limiting list), aliphatic secondary or tertiary amine
derivatives in which the aliphatic radical is a linear or branched chain
containing 8 to 18 carbon atoms and containing at least one water-
solubilizing anionic group (for exampie carboxylate, sulfonate, sulfate,
phosphate or phosphonate); mention may also be made of
(Cs-Cap)alkylbetaines, sulfobetaines, (Cg-Cqp)alkylamido(C;-Cg)-
alkylbétaines or (Cgs-Cyo)alkylamido(C;-Cg)alkylsulfobetaines.

Among the amine derivatives, mention may be made of the
products sold under the name Miranol, as described in US patents
2528 378 and 2 781 354 and classified in the CTFA dictionary, 3rd
edition, 1982, wunder the mnames Amphocarboxyglycinates and

Amphocarboxypropionates.
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These compounds are classified in the CTFA dictionary, 5th
edition, 1993, under the names Disodium Cocoamphodiacetate,
Disodium Lauroamphodiacetate, Disodium Caprylamphodiacetate,
Disodium C'apryloamphodiécetate, Disodium Cocoamphodipropionate,
Disodium Lauroamphopropionate, Disodium Caprylamphodipropionate,
Disodium Caprylamphodipropionate, Lauroamphodipropionic acid and
Cocoamphodipropionic acid.

By way of example, mention may be made of the

cocoamphodiacetate sold wunder the trade name Miranol® C2M

- concentrate by the company Rhodia Chimie.

(iv) Cationic surfactants:

Among the cationic suffactants, mention may be made in
particular (non-limiting list) of: salts of optionally polyoxyalkylenated
primary, secondary or tertiary fatty amines; quaternary ammonium salts
such as tetraalkylammonium, alkylamidoalkyltrialkylammonium,
trialkylbenzylammonium,' trialkylhydroxyalkylammonium or alkyl-
pyridinium chlorides or bromides; imidazoline derivatives; or amine
oxides of cationic nature.

The amounts of surfactants present in the composition according
to the invention can range from 0.01% to 40% and preferably from 0.5%
to 30% relative to the total weight of the composition.

The composition of the present invention may also comprise one
or more oxidation dye precursors: one or more oxidation bases and/or
one or more couplers. By way of exami)le, the oxidation bases are
chosen from para-phenylenediamines, bis(phenyl)alkylenediamines,
para-aminophenols, ortho-aminophenols and heterocyclic bases and the
addition salts thereof.

Among the para-phenylenediamines that may be mentioned, for

example, are para-phenylenediamine, para-tolylenediamine, 2-chloro- --
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para-phenylenediamine, 2,3-dimethyl-para-phenylenediamine, 2,6-
dimethyl-para-phenylenediamine, 2,6-diethyl-para-phenylenediamine,
2,5-dimethyl-para-phenylenediamine, N,N-dimethyl—para-phenyléne-
diamine, N,N-diethyl-para-phenylenediamine, N,N-dipropyl-para-
phenylenediamine, 4-amino-N,N-diethyl-3-methylaniline, N,N-bis(fB-
hydroxyethyl)-para-phenylenediamine, 4-N,N-bis([3-hydroxyéthy])-
amino-2-methylaniline, 4-N,N-bis(B-hydroxyethyl)amino-2-chloro-
aniline, 2-B-hydroxyethyl-para-phenylenediamine, 2-fluoro-para-
phenylenediamine, 2-isopropyl-para-phenylenediamine, N-(B-hydroxy-
propyl)-para-phenylenediamine, 2-hydroxymethyl-para-phenylene-
diamine, N,N-dimethyl-3-methyl-para-phenylenediamine, N-ethyl-N-(p-
hydroxyethyl)-paga—phenylenediamin;, N-(B,y-dihydroxypropyl)-para-
phenylenediamine, N-(4’-aminopheny!)-para-phenylenediamine,
N-phenyl-para-phenylenediamine, 2-B-hydroxyethyloxy-para-phenylene-
diamine, 2-B-acetylaminoethyloxy-para-phenylenediamine, N-(B-
methoxyethyl)-para-phenylenediamine, 4-aminophenylpyrrolidine,
2-thienyl-para-phenylenediamine, 2-B-hydroxyethylamino-5-amino-
toluene and 3-hydroxy-1-(4’-aminophenyl)pyrrolidine, and the addition
salts thereof with an acid.

Among the para-phenylenediamines mentioned above, para-
phenylenediamine, para-tolylenediamine, 2-isopropyl-para-phenyl-
enediamine, 2-B-hydroxyethyl-para-phenylenediamine, 2-f-hydroxy-
ethyloxy-para-phenylenediamine, 2,6-dimethyl-para-phenylenediamine,
2,6-diethyl-para-phenylenediamine, 2,3-dimethyl-para-phenylene-
diamine, N,N-bis(B-hydroxyethyl)-para-phenylenediamine, 2-chloro-
para-phenylenediamine and 2-B-acetylaminoethyloxy-para-phenylene-
diamine, and the addition salts thereof with an acid, are particularly

preferred.
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Among the bis(phenyl)alkylenediamines that may be mentioned
for example, are N,N’-bis(B-hydroxyethyl)-N,N’-bis(4’-aminophenyl)
1,3-diaminopropanaol, N,N’-bis(B-hydrdxyethyi)-N;N’-bis(4’—amino-
phehyl)ethylenediamine, N,N’-bis(4-aminophenyl)tetramethylene-
diamine, N,N’-bis(B-hydroxyethyl)-N,N’-bis(4-aminophenyl)tetra-
methylenediamine, N,N’-bis(4-methylaminophenyl)tetramethylene-
diamine, N,N’-bis(ethyl)-N,N’-bis(4’-amino-3’-methylphenyl)ethylene-
diamine and 1,8-bis(2,5-diaminopheﬁoxy)~3,Gdioxaoctane, and the
addition salts thereof.

Among the para-aminophenols that may be mentioned, for
example, are para-aminophenol, 4-amino-3-methylphenol, 4-amino-3-
fluorophenol, 4-amino-3-chlorophenol, 4-amino-3-pydroxymetﬁylpllenol,
4-amino-2-methylphenol, 4-amino-2-hydrox‘ymetkgylphenol, 4-amiﬂo-2-
methoxymethylphenol, 4-amino-2-aminomethylphenol, 4-amino-2-(8-
hydroxyethylaminomethyl)phenol and 4-amino-2-fluorophenol, and the
addition salts thereof with an acid.

Among the ortho-aminophenols that may be mentioned, for
example, are 2-aminophenol, 2-amino-5-methylphenol, 2-amino-6-
methylphenol and 5-acetamido-2-aminophenol, and the addition salts
thereof. : ‘

Among the heterocyclic bases that may be mentioned, for
example, are pyridine derivatives, pyrimidine derivatives and pyrazole
derivatives.

Among the pyridine derivatives that may be mentioned are the
compounds described, for example, in patents GB 1.026 978 and
GB 1 153 196, for instance 2,5-diaminopyridine, 2-(4-methoxyphenyl)-
amino-3-aminopyridine, and 3,4-diaminopyridine, and the addition salfs

thereof.
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Other pyridine oxidation bases that are useful in the present
invention are the 3-aminopyrazolo[1,5-a]pyridine oxidation bases or
addition salts thereof described, for example, in patent application
FR 2 801 308. Examples that may be mentioned include pyrazolo-
[1,5-a]pyrid-3-ylamine, 2-acetylaminopyrazolo[1,5-a]pyrid-3-ylamine,
2-morpholin-4-ylpyrazolo[1,5-a]Jpyrid-3-ylamine, 3-aminopyrazolo-
[1,5-a]pyridine-2-carboxylic acid, 2-methoxypyrazolo[1,5-a]pyrid-3-
ylamino, (3-aminopyrazolo[1,5-a]pyrid-7-yl)methanol, 2-(3-amino-
pyrazolo(1,5-a]pyrid-5-yl)ethanol, 2-(3-aminopyrazolo[1,5-a]pyrid-7-
yl)ethanol, (3-aminopyrazolo[1,5-a]pyrid-2-yl)methanol, 3,6-diamino-
pyrazolo[1,5-a]pyridine, 3,4-diaminopyrazolo[1,5-a]pyridine, pyrazolo-
[1,5-alpyridine-3,7-diamine, 7-morpholin-4-ylpyrazolo[1,5-ajpyrid-3-
ylamine, pyrazolo[1,5-a]pyridine-3,5-diamine, 5-morpholin-4-yl-
pyrazolo[1,5-a]pyrid-3-ylamine, 2-[(3-aminopyrazolo[l,5-a]pyrid-5-yl)-
(2-hydroxyethyl)amino]ethanol, 2-[(3-aminopyrazolo[1,5-a]pyrid-7-yl)-
(2-hydroxyethyl)amino]ethanol, 3-aminopyrazolo[1,5-a]pyridin-5-ol,

3-aminopyrazolo[1,5-a]pyridin-4-0l, 3-aminopyrazolo[1,5-a]pyridin-6-ol

“and 3-aminopyrazolof1,5-a]pyridin-7-ol,

and the addition salts thereof.

Among the pyrimidine derivatives that may be mentioned are the
compounds described, for example, in patents DE 2359 399; JP 88-169
571; JP 05-63124; EP 0 770 375 or patent application WO 96/15765, for
instance 2,4,5,6-tetraaminopyrimidine, 4-hydroxy-2,5,6-triamino-
pyrimidine, 2-hydroxy-4,5,6-triaminopyrimidine, 2,4-dihydroxy-5,6-
diaminopyrimidine and 2,5,6-triaminopyrimidine, and the addition salts
thereof, and the tautomeric forms thereof, when a tautomeric
equilibrium exists.

Among -the pyrazole derivatives that may be mentioned are the
compounds described in patents DE 3 843 892 and DE 4 133 957, and
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patent applications WO 94/08969, WO 94/08970, FR-A-2 733 749 and
DE 195 43 988, for instance 4,5-diamino-1-methylpyrazole, 4,5-
diamino-1-(B-hydroxyethyl)pyrazole, 3,4-diaminopyrazole, 4,5-diamino-
1-(4'-chlorobenzyl)pyrazole, 4,5-diamino-1,3-dimethylpyrazole, 4,5-
diamino-3-methyl-1-phenylpyrazole, 4,5-diamino-1-methyl-3-phenyl-
pyrazole, 4-amino-1,3-dimethyl-5-hydrazinopyrazole, 1-benzyl-4,5-
diamino-3-methylpyrazole, 4,5-diamino-3-tert-butyl-1-methylpyrazole,
4,5-diamino~1-t;:rt—butyl-3-methylpyrazole, 4,5-diamino-1-(B-hydroxy-
ethyl)-‘3-methyl\pyrazole, 4,5-diamino-1-ethyl-3-methylpyrazole, 4,5-
diamino-1-ethyl-3-(4'-methoxyphenyl)pyrazole, 4,5-diamino-1-ethyl-3-
hydroxymethylpyrazole, 4,5~diamino-3-hydroiymethyl-l-methyl-
pyrazole, 4,5-diamino-3-hydroxymethyl-1-isopropylpyrazole, 4,5-
diamino-3-methyl-1-isopropylpyrazole, 4-amino-5-(2'-aminoethyl)-
amino-1,3-dimethylpyrazole, 3,4,5-triaminopyrazole, 1-methyl-3,4,5-
triaminopyrazole, 3,5-diamino-1-methyl-4-methylaminopyrazole and
3,5-diamino-4-(B-hydroxyethyl)amino-1-methylpyrazole, and the
addition salts thereof.

The additional oxidation base(s) present in the composition of
the invention is (are) generally present in an amount ranging from
0.001% to 20% by weight approximately, and preferably ranging from
0.005% to 6%, relative to the total weight of the dye coniposition.

The composition according to the in{rention preferably contains
one or more couplers conventionally used for dyeing keratin fibres.
Among these couplers, mention may be made especially of meta-
phenylenediamines, meta-diphenols, naphthalene-based couplers and
heterocyclic couplers, and the addition salts thereof.

Examples that may be mentioned include 1,3-dihydroxybenzene,
1,3-dihydroxy-2-methylbenzene, 4-chloro-1,3-dihydroxybenzene, 2,4-di-
amino-1-(B-hydroxyethyloxy)benzene, 2-amino-4-(B-hydroxyethyl-



10

15

20

25

WO 2006/087195 PCT/EP2006/001420

41

amino)-1-methoxybenzene, 1,3-diaminobenzene, 1,3-bis(2,4-diamino-
phenoxy)propane, 3-ureidoaniline, 3-ureido-l-dimethylaminobenzene,
sesamol, 1—ﬁ-hydroxyethylamino-S,4-methylenedioxybenzene,
a-naphthol, 2-methyl-1-naphthol, 6-hydroxyindole, 4-hydroxyindole, .
4-hydroxy-N-methylindole, 2-amino-3-hydroxypyridine, 6-hydroxy-
benzomorpholine, 3,5-diamino-2,6-dimethoxypyridine, 1-N-(B-hydroxy-
ethyl)amino-3,4-methylenedioxybenzene and ~2J;6'-bis([3~hydroxyethy1~
amino)toluene, and the addition salts thereof. _

In the composition of the present invention, the coupler(s) is
(are) generally present in an amount ranging from 0.001% to 20% and
preferably ranging from 0.005% to 6% by weight approximately relative
to the total weight of the dye composition.

In general, the addition salts of the oxidation bases and couplers
that may be used in the context of the invention are chosen especially
from the addition salts with an acid, such as the hydrochlorides,
hydrobromides, sulfates, citrates, succinates, tartrates, lactates,
tosylates, benzenesulfonates, phosphates and acetates, and the addition
salts with a base, such as sodium hydroxide, potassium hydroxide,
ammonia, amines or alkanolamines.

The dye composition in accordance with the invention may also .
contain one -or more additional direct dyes differing from the direct
(methine) dyes of formula (I), which may especially be chosen from
neutral, acidic or cationic nitrobenzene direct dyes, neutral, acidic or
cationic azo direct dyes, neutral, acidic or cationic quinone and in
particular anthraquinone direct dyes, azine direct dyes, triarylmethane
direct dyes, indoamine direct dyes and - natural direct dyes.

Among the benzenic direct dyes that may be used according to
the invention, mention may be made, in a non-limiting manner, of the

following compounds:
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1,4-diamino-2-nitrobenzene
1-amino-2-nitro-4-(B-hydroxyethylamino)benzene
1-amino-2-nitro-4-bis(p-hiydroxyethyl)aminobenzene
1,4-bis(B-hydroxyethylamino)-2-nitrobenzene
1-B-hydroxyethylamino-2-nitro-4-bis(B-hydroxyethylamino)-

benzene

1-B-hydroxyethylamino-2-nitro-4-aminobenzene

1-B-hydroxyethylamino-2-nitro-4-(ethyl)(B-hydroxyethyl)amino-

benzene

1-amino-3 -methy1—4-B—hydroxyethylaminb-6-nitrobenzene
1-amino-2-nitro-4-B-hydroxyethylamino-5-chlorobenzene
1,2-diamino-4-nitrobenzene

1 -amino-2-B-hydroxyethylamino-S-nitrobenzene

1,2-bis(B-hydroxyethylamino)-4-nitrobenzene

1 -amino-2-[tris(hydroxymethyl)methylamino]-5-nitrobenzene

1-hydroxy-2-amino-5-nitrobenzene
1-hydroxy-2-amino-4-nitrobenzene
1-hydroxy-3-nitro—@aminobenzene
1-hydroxy-2-amino-4,6-dinitrobenzene
1-B—hydroxyethyloxy-Z—B~hydroxyethy1amino-5-nitrobenzene
I-methoxy-2-B-hydroxyethylamino-5-nitrobenzene
1-[3-hydroxyethyloxy—37methy1amino-4-nitrobenzene
1-B,y-dihydroxypropyloxy-3-methylamino-4-nitrobenzene
1-B-hydroxyethylamino-4-8,y-dihydroxypropyloxy-2-nitro-

benzene

1-B,y-dihydroxypropylamino-4-triflucromethyl-2-nitrobenzene
1-B-hydroxyethylamino-4-trifluoromethyl-2-nitrobenzene

1-B-hydroxyethylamino-3 -methyl-2-nitrobenzene
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1-p-aminoethylamino-5-methoxy-2-nitrobenzene
1-hydroxy-2-chloro-6-ethylamino-4-nitrobenzene
1-hydroxy-2-chloro<6-amino-4-nitrobenzene
1-hydroxy-6-[bis(B-hydroxyethyl)amino]-3-nitrobenzene
1-B-hydroxyethylamino-2-nitrobenzene
1-hydroxy-4-B-hydroxyethylamino-3-nitrobenzene.

Among the azo direct dyes that may be used ‘according to -the

invention, mention may be made of the cationic azo dyes described in

patent applications WO 95/15144, WO 95/01772 and EP 714 954, the
content of whic’h forms an integral part of the invention.
Among these compounds, mention may be made most particularly
of the following dyes:
| 1,3-dimethy1-2—[[4—(dimethylanﬁino)phenyl]azo]-lH-imidazolium
chloride,
1,3-dimethyl-2-[(4-aminophenyl)azo]-1H-imidazolium chloride,
1-methyl-4-[(methylphenylhydrazono)methyl]pyridinium methyl

~sulfate.

Among the azo direct dyes that may also be mentioned are the
following dyes described in the Colour Index International 3rd edition:

Disperse Red 17

Acid Yellow 9

Acid Black 1

Basic Red 22

Basic Red 76

Basic Yellow 57

Basic Brown 16

Acid Yellow 36

Acid Orange 7

Acid Red 33
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Acid Red 35

Basic Brown 17

Acid Yellow 23

Acid Orange 24

Disperse Black 9.

Mention may also be made of 1-(4’-aminodiphenylazo)-2-methyl-
4-[bis(B-hydroxyethyl)amino]lbenzene and 4-hydroxy-3-(2-methoxy-
phenylazo)-1-naphthalenesulfonic acid.

Among the quinone direct dyes that may be mentioned are the
following dyes:

Disperse Red 15

Solvent Violet 13

Acid Violet 43

Disperse Violet 1

Disperse Violet 4

Disperse Blue 1

Disperse Violet 8

Disperse Blue 3

Disperse Red 11

Acid Blue 62

Disperse Blue 7

Basic Blue 22

Dispers‘e Violet 15

Basic Blue 99

and also the following compounds:

1-N-methylmorpholiniumpropylamino-4-hydroxyanthraquinone

l-aminopropylamino-4-methylaminoanthraquinone
- 1-aminopropylaminoanthraquinone

‘5 fﬁjhydxoxycthyl- 1,4-diaminoanthraquinone
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2-aminoethylaminoanthra‘quinone

1,4-bis(fB,y-dihydroxypropylamino)anthraquinone.

Among the azine dyes that may be mentioned are the following
compounds: |

Basic Blue 17

Basic Red 2. _

Among the triarylmethane dyes that may be used according to the
invention, mention may be made of the following compounds:

Basic Green 1

Acid Blue 9

Basic Violet3

Basic Violet 14

Basic Blue 7

Acid Violet 49

Basic Blue 26

Acid Blue 7.

Among the indoamine dyes that may be used according to the
invention, mention may be made of the following compounds:

2-B-hydroxyethylamino-5-[bis(p-4’-hydroxyethyl)amino]anilino-
1,4-benzoquinone; ‘

2-B-hydroxyethylamino-5-(2°’-methoxy-4’-amino)anilino-1,4-
benzoquinone; ,

3-N(2’-chloro-4’-hydroxy)phenylacetylamino-6-methoxy-1,4-
benzoquinoneimine;

3-N(3’-chloro-4’-methylamino)phenylureido-6-methyl-1,4-
benzoquinoneimine;

3-[4 ’-N—(ethylcarbamylmethyl)amino]phenylureido-G—methyl-1 ,4-

benzoquinoneimine.
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Among the natural direct dyes that may be used according to the
invention, rﬁention may be made of lawsone, juglone, alizarin, purpurin,
carminic acid, kermesic acid, purpurogallin, protocatechaldehyde,
indigo, isatin, curcumin, spinulosin and apigenidin. Extracts or
decoctions containing these natural dyes may also be used, and
especially henna-based poultices or extracts.

The- direct dye(s) preferably represent(s) from 0.001% to 20% by
weight approximately, and even more preferably from 0.005% to 10% by

weight approximately, relative to the total weight of the ready-to-use

‘composition.

The composition according to the invention may also contain at
least one hydroxylated solvent, for instance ethanol, propylene glycol,
glycerol, polyol monoethers or benzyl alcohol.

It may also contain a non-hydroxylated solvent.

The hydroxylated solvents and non-hydroxylated solvents are
preferably present in proportions preferably of between 1% and 40% by
weight approximately and even more preferably between 5% and 30% by
weight approximately relative to the total weight of the dye
composition.

The dye composition in accordance with the invention may also
contain various adjuvants conventionally used in hair dye compositions,
such as antioxidants, penetrating agents, sequestering agents,

fragrances, buffers, dispersants, pH regulators, film-forming agents,

ceramides, preserving agents and opacifiers.

The above adjuvants are generally present in an amount for each
of between 0.01% and 20% by weight relative to the weight of the
compositio‘n. ' |

Needless to say, a person skilled in the art will take care to

select this or these optional additional compound(s) such that the
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advantageous properties intrinsically associated with the oxidation dye
composition in accordance with the invention are not, or are not
substantially, adversely affected by the envisaged addition(s).

The pH of the dye composition in accordanc;e with the invention
is generally between 2 and 12 approximately and preferably between 3
and 11 approximately. It may be adjusted to the desired value by means
of acidifying or basifying agents for modifying pH usually used for
dyeing keratin fibres, or alternatively using standard buffer systems.

Among the acidifying agents that may be mentioned, for
example, are mineral or organic acids other than carboxylic diacids such
as hydrochloric acid, orthophosphoric acid, sulfuric acid, carboxylic
acids, for instance acetic acid, tartaric acid, citric acid or lactic acid,
and sulfonic acids. | . n

Among the basifying agents that may be meriti‘oned, for example,
are aqueous ammonia, alkaline carbonates, alkanolamines such as
monoethanolamine, diethanolamine and triethanolamine and derivatives
thereof, sodium hydroxide, potassium hydroxide and the compounds of
formula (XXIIT) below: V

.
a R

N-W-N7 b
RS Rg
(XXIII)

in which'W is a propylene residue optionally substituted with a
hydroxyl group or a C;-C4 alkyl radical; Ra, Ry, Rc and R4, which may
be identical or different, represent a hydrogen atom or a C;-C4 alkyl or
C1-C4 hydroxyalkyl radical.

The dye composition according to the invention may be in

various forms, such as in the form of liquids, creams or gels, or in any
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other form that is suitable for dyeing keratin fibres, and especially
human hair.

The use of the process according to the present patent
application includes the steps of applying the dye composition according
to the present patent application to the keratin fibres and then leaving it

to act for a period that is sufficie'nt to dye the hair, this period generally

“being between 5 minutes and 1 hour and preferably between 15 minutes

and 1 hour.

When the composition according to the invention comprises at
least one oxidation dye precursor, the process for dyeing keratin fibres
includes a step in which the colour is developed using an oxidizing
agent. The colour may be developed at acidic, neutral or alkaline pH and
the oxidizing agent may be added to the composition of the invention
just at the time of use, or it may be introduced using an oxidizing
composition containing it, applied simultaneously with or sequentially
to the composition of the invention.

The oxidizing agents conventionally used for the oxidation
dyeing of keratin fibres are, for example, hydrogen peroxide, urea
peroxide, alkali metal bromates, persalts such as perborates and
persulfates, peracids, and oxidase enzymes, among which mention may
be made of peroxidases, 2-electron oxidoreductases such as uricases,
and 4-electron oxygenases, for instance laccases. Hydrogen peroxide is
particularly preferred.

The oxidizing composition may also contain various adjuvants
conventionally used in hair dye compositions and as defined above.

The composition of the invention may be in various forms, such
as in the‘fofm of liquids, creams or gels, or in any other form that is

suitable for dyeing keratin fibres, and especially human hair.
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The oxidizing agent may also be used regardless of whether or

not a dye precursor, such as bases or couplers for performing a

lightening coloration, is present, beforei applying the dye composition
comprising the methine direct dye of formula (I).

5 The example that f.ozllows illustrates the inventiony without,

however, being limiting in nature.

EXAMPLE
Synthesis of compound A:

10 +N(Ef)3
31 g of 3-(2-methyl-3-naphtho[1,2-d]thiazolio)propanesulfonate
are added to a solution of 150 ml of distilled water and 600 ml of
acetonitrile, and the mixture is brought to 75°C and stirred. 33 g of 3-
(5-methoxy-2-methylthiobenzothiazolio)propanesulfonate and -15 ml of |
15 triethylamine are added to this solution. The solution is then brought to
90°C and stirred for 25 minutes, and then, after cooling to room
temperature, this solution is added to 3.6 1 of acetonitrile. The crystals
obtained are dissolved in 400 ml of methanol and this solution is added
to' 1.5 1 of acetonitrile. The crystals obtained are filtered off and washed
20 with 300 ml of acetone. After drying overnight at 70°C, 40.0 g of
compoﬁnd A (58.5% yield) are obtained.
Absorption in MeOH:
nge»l_ength (intensity); Mmax = 450 nm (e = 8.3 X 10%)
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Example of a composition according to the invention :

Dve composition

Compound amount
-Methine direct dye of formula A 10~ mol%
Hydroxyethylcellulose sold by the company| 0.384%
Aqualon under the name Natrosol250MR
Mixture of methyl, ethyl, propyl, butyl and| 0.032%
isobutyl p-hydroxybenzoates sold by the company NIPA
under the name NIPA ester 82121
Alkyl(C8/C10 x50/50)polyglucoside sold by the| 5%
company SEPPIC under the name Oramix CG110
Benzyl aléohol 4%
Propylene glycol (8 EO) 6%
Demineralized water qs 100

This dye composition is applied to permanent-waved hair dyed

with a dye of Majirel black type.

The bath ratio, the temperature and the leave-in time are,

respectively, 1, 60°C and 1 hour.

After rinsing, shampooing and drying under a hood for 30

minutes, the hair has a blue coloration that is very attractive and very

visible on dark hair.
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CLAIMS

1. Dye composition for dyeing keratin fibres, comprising in a
‘cosmetic medium suitable for dyeing keratin fibres, at least one methine

direct dye of general formula (I):

1 Rio
R

R2 X !11 y X Rg

+/>_‘é-C:C, C:< 4
Rj N L" N R, -

L Ry, | 8

R, Rs Rs R,
M
in which
) X represents S, O, NR, with R representing a hydrogen atom; a

halogen atom; a sﬁbstituted or unsubstituted C;-Cg alkyl group; a sulfo
group; preferably X represents S,
e  Rs and R4 represent, independently of each other, a substituted or
unsubstituted C(~Cyo alkyl group;
. Ry, Ry, Ri, R4, R7, Rg, Ry and Ry, independently of each other,

represent a hydrogen atom; a substituted or unsubstituted C;-Cyg alkyl

radical; a substituted or unsubstituted C;-Cyg alkoxy radical; a hydroxyl
radical; a C;-C¢ mono- or dihydroxyalkyl radical; an amino radical; a
mono- or dialkylamiﬁo radical; a formyl radical; a substituted or
unsubstituted (Ci-Cs)alkoxycarbonyl(C;-Cg)alkyl radical; a cyano radical,
a carboxylic radical, an amido radical, a sulfinic (C;-C¢)alkylsulfonic acid
radical, a sulfonic acid radical; a substituted or unsubstituted aryl radical;
a substituted or unsubstituted (C;-Ce¢)alkoxycarbonyl radical, a substituted
or unsubstituted (C;-Ce)alkylcarbonyl radical, a trifluoromethyl radical, a

(C;-Cs)alkylsulfinylamino(C;-Cg)alkyl  radical; a substituted  or
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unsubstituted hydrocarbonyl(C;-C¢)alkyl radical; a substituted or

unsubstituted alkylcarbonylalkyl radical, a halogen; or

10

15

20

25

s« R, with R, and/or R; with R; and/or R; with R4 and/or R, with Ry
and/or Rg with Ry and/or Ry with Ry form, with the carbon atoms to
which they are attached, a substituted or unsubstituted fused aryl
radical,
o M represents one or more counterions making it possibjle to obtain an
overall load equal to zero, |

with the proviso that at least one of the substituents Ry, Ry, Rs,
R4, Ry, Rs, Ry and 'Rlo represents a hydrogen atom; a substituted or
unsubstituted C;~Cyg alkyl radical; a substituted or unsubstituted C;-Cg

alkoxy radical; a hydroxyl radical; a C;-C¢ mono- or dihydroxyalkyl

. radical; an amino radical; a mono- or dialkylamino radical; a formyl

radical; a substituted or unsubstituted (C;-Ce)alkoxycarbonyl(Ci-
Ce)alkyl radical; a cyano radical, a carboxylic radical, an amido radical,
a sulfinic (Ci-Cg)alkylsulfonic acid ra'd'ical, a sulfonic acid radical; a
substituted or unsubstituted (C;-Cg)alkoxycarbonyl radical, a substituted .
or unsubstituted (C;-Cg)alkylcarbonyl radical, a trifluoromethyl radical,
a (C;-Cg)alkylsulfinylamino(C;-Cs)alkyl radical, a substituted or
unsubstituted hydrocarbonyl(C;-Cg)alkyl radical; a substituted or
unsubstituted alkylcarbonylalkyl radical, a halogen,

or Ry with R, and/or R, with R; and/or R; with R4 and/or Ry with
R; and/or Rg with Ro and/or Ry with Rjp form, with the carbon atoms to
which they attached, a substituted or unsubstituted fused ary!l radical,
e nisan integer equal to 0, 1 or 2,

Ri: and Ry, represent, independently of eacﬁ other, a hydrogen
atom; a substituted or unsubstituted C;-C;s alkyl group; an amino group;
a halogen, or Ry; and R, form, together and with the carbon atoms to

which they are attached, a group chosen from cycloalkyl, aryl and
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heteroaryl, this group being substituted or unsubstituted, and fused or
non-fused.
2. Dye composition according to Claim 1, such that the
methine direct dye of general formula (I) is such that X represents S.
5 3. Dye composition according to either of Claims 1 and 2, such
that the methine direct dye of general formula (I) is such that at least
one of the constituents Rj, Ry, R3,"R4, Ry, Rg, Ry and Ry represents a
C,-Cg alkoxy group . |
4. Dye composition according to one of Claims 1 to 3, such
10 that the methine direct dye of general formula (I) is such that R;; and
Ry, represent, independently of each other, a hydrogen atom; a
substituted or unsubstituted C;-Cg alkyl group. "
5. Dye composition éééording to one of Claims 1 to 4, such

that the methine direct dye corresponds to the formula:

R, ’ Ruo
X
f |

Re Re M R Ry

Ry

Ry

amn
15

in which Ri, Ry, R3, R4, Rs, Rs, R7, Rs; Ro, Rip, X and M are as defined
in one of Claims 1 to 3.
6. Dye composition according to one of Claims 1 to 5, such

that the methine direct dye corresponds to the formula
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N Rep

Ra s S Rg

H
+/>
R ¥ .
3 ] T Ry
R, Rg M R
) R (111)

in which Ry, Ry, Rs, Rs, Rs, Rg, Ry, Rs, Ro, Ryp, X and M are as defined
in one of Claims 1 to 3.
7. Dye composition according to one of Claims 1 to 6, such

‘5 -+ that the methine direct dye corresponds to the formula

in which Ry, Ra, R3, R4, Rs, R},, and M are as defined in one of Clairﬁs 1
to 3, with the proviso that three of the radicals Rj, R, R3,"R4 are H, the
fourth preferably being chosen from a hydrogen atom, a Cj.;g alkyl
10 group and a C;.15 alkoxy group.

8. Dye composition according to one of Claims 1 to 7, such

that the methine direct dye corresponds to the formula:

Ry~ _

S SN
I\},)\/Ll \_/

N
RS/ M R
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in which Ry is chosen from a hydrogen atom, a Cj.;g alkyl group and a

Ci.13 alkoxy group, Rs, R¢ and M being as defined in one of Claims 1 to

3.
9. Dye composition according to one of Claims 1 to 8, such
5 - that the methine direct dye corresponds to one of the following
formulae:
A
P
Ph S h
/ \
(CHo), (H;Q)z
B
B
10 10. Dye composition according to one of the preceding claims,

such that it comprises from 0.0001% to 30% and preferably from 0.001%
to 20% of methine direct dye(s) of formula (I).
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11. Dye composition according to one of the preceding claims,
such that it also contains at least one conditioner chosen from cationic
polymers, cations, silicones, chitosans and chitosan derivatives.

12; Dye composition according to Claim 11, such that it
contains at least one cationic polymer.

13. Dye ﬁcom'position according to one of the preceding claims,
such that it contains at least one thickening polymer.

" 14. Dye composition according to one of the preceding claims,
such that it contains at least one surfactant chosen from the group
formed by anionic surfactants, amphoteric or zwitterionic surfactants,
nonionic surfactants and cationic surfactants.

15. Dye composition according to one of the preceding claims,
such that it contains at least one oxidation dye precursor chosen from
oxidation bases and couplers.

16. Dye composition according to Claim 15, such that it
comprises at least one oxidation base chosen from para-
phenylenediamines, bis(phenyl)alkylenediamines, para-aminophenols,
ortho-aminophenols and heterocyclic bases, and the addition salts
thereof.

17. Dye composition according to Claim 15, such that it
comprises at least one coupler chosen from meta-phenylenediamines,
meta-aminophenols, meta-diphenols, naphthalene-based couplers and
heterocyclic couplers, and the addition salts thereof.

18. Composition according to Claim 17, such that the coupler is
chosen from 1,3-dihydroxybenzene, 1,3-dihydroxy-2-methylbenzene,
4-chloro-1,3-dihydroxybenzene, 2,4-diamino-1-(f-hydroxyethyloxy)-
benzene, 2-amino-4-(B-hydroxyethylamino)-1-methoxybenzene,
1,3-diaminobenzene, 1,3-bis(2,4-diaminophenoxy)propane, 3-ureido-
aniline, 3-ureido-l1-dimethylaminobenzene, sesamol, 1-B-hydroxy-

ethylamino-3,4-methylenedioxybenzene,  a-naphthol, 2-methyl-1-
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naphthol, 6-hydroxyindole, 4-hydroxyindole, 4-hydroxy-N-methylindole,
2-amino-3-hydroxypyridine, 6-hydroxybenzomorpholine, 3,5-diamino-
2,6-dimethoxypyridine, 1-N-(B-hydroxyethyl)amino-3,4-methylene-
dioxybenzene and 2,6-bis(B-hydroxyethylamino)toluene, and the
addition salts thereof. |

19. Composition according to one of the preceding claims, such
that it comprises at least one additional direct dye other than the direct
dyes of formula (I).

20. Composition according to one of the preceding claims, such
that it comprises‘at least one hydroxylated solvent.

21. Composition according to one of Claims 15 to 20, such that
it comprises at least one oxidizing agent chosen from hydrogen
peroxide, urea peroxide, alkali metal bromates, persalts, peracids and
oxidase enzymes, and preferably hydrogen peroxide.

22. Process for the oxidation dyeing of keratin fibres, such that
it comprises the steps of applying the dye composition according to one

of Claims 1 to 21 to the keratin fibres.
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