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HATIR DYEING PROCESS COMPRISING A HAIR TREATMENT STEP
USING AN ORGANIC SILICON COMPOUND

The present invention relates to a hair dyeing
process comprising a step that uses an organic silicon
compound. '

The hair is generally damaged and embrittled by
the action of external atmospherié agents, such as
light and bad weather, and by mechanical or chemical
treatments, such as brushing, combing, kleaching,
perming and/or dyeing. The result of this is that the
hair is often is difficult to manage, in particular it
is difficult to disentangle or to style, and heads of
hair, even thick heads of hair, have difficultly, in
particular, in maintaining an attractive style due to
the fact that the hair lacks vigour, veolume and
liveliness.

This degradation of the properties of the hair is
furthermore increased by permanent dyeing treatments of
the hair, which consist in applying to the hair one or
more dye precursors such as oxidation bases and
couplers and an oxidizing agent. These precursors,
under the action of the oxidizing agent, will form one
or more coloured species in the hair.

' At the same time, it has been cobserved that
consumers are increasingly seeking compositions that
make it possible not only te dye the | hair
satisfactorily but also to achieve satisfactory styling
effects.

In particular, people who have fine or curly hair
are generally seeking a styling effect that gives
weight, body and volume to fine hair and defined shape
te the curls of wavy hair.

It 1is customary to apply, after dyeing, hair
conditioning products that make it possible to provide
disentangling and to improve the feel, but these
products do not sufficiently provide styling effects,
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especially in terms of body, weight or voclume.

There is therefore a real need to implement a
permanent hair dyeing process with dye precursors such
as oxidation bases and couplers, which does not have
the drawbacks described above, that is to say that
makes it possible to result in sufficient styling
effects, especially in terms of body, weight or wvolume
with, in additien, a resistance of these effects to
shampoos and to external attacking facters with good
cosmetic properties, irrespective of the sensitization
of the treated hair.

The objective of the present invention is
therefore tc provide a hair dyeing process that makes
it possible to satisfactorily dye the hair with, in the
end, a sufficient and durable styling effect.

This objective 1is achieved with the present
invention, o¢ne subject of which 1is a hair dyeing
process which comprises, in order, a step of dyeing via
application of a composition comprising one or more dye
precursors, a rinsing step and a step of post-treatment
of the hair by application of an aqueous composition
comprising at least 30% of water and at least 20% of
one or more organic silicon compcounds chosen from the
silanes that comprise one silicon atom and the
siloxanes that comprise two or three silicon atoms,
said organic silicon compounds comprising, in addition,
one or more basic chemical functional groups and one or
more hydroxyl groups or hydrolysable groups per
molecule.

The process of the present invention makes it
possible to obtain a colouring of the hair with very
satisfactory dyeing properties, especially in terms of
intensity, chromaticity, selectivity and good
resistance of this colour to external agents such as
resistance to shampoos, %to sweat, and to bad weather
while giving the hair style, weight and body.

The organic silicon compounds wused in the
composition according to the invention are chosen from

organosilanes comprising cne silicon atom and
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organcsiloxanes comprising twe or three silicon atoms,
preferably two silicon atoms. They must, in addition,
comprise one or more basic chemical functional groups,
and preferably a single basic chemical functional
group. The basic chemical functional group may
correspond to any functional group that confers a basic
character on the silicon compound and is preferably an
amine functiocnal group such as a primary, secondary or
tertiary amine functional group. The basic chemical
functional group of the silicon compounds according to
the invention may opticnally comprise other functional
groups, such as, for example, another amine functional
group, an acid functional group or a halogen functional
group.

The organic silicon cempound or compounds used in
the composition according te the invention also
comprise two or more hydrolysable or hydroxyl groups
per molecule. The hydrolysable groups are preferably
alkoxy, aryloxy or halogen groups. They may also,
optionally, comprise other chemical functional groups
such as acid functional groups.

According to one particular embodiment, the
organosilane or organosilanes used in the composition
according to the invention are chosen from the
compounds of formula (I):

R, R,
N - R; - Si—Ry
Rf/ \\Rﬁ

(I)

in which:

R; represents a halogen or an OR' or R'; group;

Rs represents a halogen or an OR’’ or R’'; group;

Rs represents a halogen or an OR'’’ or R'; group;

R:, Ry, Rz, R’, R'f, R''', Ry, R’ and R’'3; represent,
independently of one another, a saturated or
unsaturated, linear or branched hydrocarbon-based group
optionally bearing additional chemical groups, Ri, Ry,
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Rf, R'' and R’’’ being able in addition to denote
hydrogen and twe at least of the groups Ry, Ry and Rg
respectively denoting OR’, OR'’ and OR'’’, two at least
of the groups R’, R’/ and R’’’ being other than
hydrogen.

Preferably, the groups R;, Rz, R’, R’:, R’2, R'j,
R’ and R’’’ are chosen £from Ci~Cyz alkyl, Cg to Cq4
aryl, (C; to Cglalkyl(Cs to Cis)aryl and (Cs to Cigaryl(C
to Cg)alkyl radicals.

According to another particular embodiment, the
organosiloxane or prgancsiloxanes used in the
composition acceording to the invention are chosen from
the compcounds of formula (II):

R, R,
~
N-R;-§i
R{ ?\“%
R,
8
Ry - 5i
\&,

(II)
in which:
Ri, Rz, Rz, Rs and Rg are defined as above;
R’, represents a halogen atom or an ORj;; group;
R; represents a halogen atom or an ORyp or R'’': group:;
Ry represents a halogen atom or an ORg, R’’; or R3NRiR;
group;
R’f;, Rf’,, Rg, Rip and R;; represent a saturated or
unsaturated, linear or branched hydrocarbon-based group
optionally bearing additional chemical groups, the
groups Ry, Rip and Rg being able in addition to
represent a hydrogen atom; one at least of the groups
Rg, R; and Ry denoting a halogen atom or an OR’’‘, ORug
or QORg group.

Preferably, the groups R’‘i;, R’’2, Rg or Ripg and Ry
are chosen from C;-C;p alkyl, Ce¢ to Ciy aryl, (C: to
Cglalkyl (Cs to Ciglaryl and (Cs to Cyy)aryl(C: to Cglalkyl
radicals.

In particular, the halegen atom is a chlorine

atom.
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The organic silicon compound or compounds used in
the composition according to the invention are
preferably organosilanes chosen from the compounds of
formula {(III):

OR
H;N (CHy), - $i—OR
Nor (IIT)
in which the R radicals, which are identical or
different, are chosen from C;-Cg¢, preferably C;~-Cz, alkyl
radicals and n 1s an integer from 1 to 6, preferably
from 2 to 4.

Preferably, the silanes or siloxanes are soluble
in water and more preferably still soluble at the
concentration of 2% by weight, better still at the
concentration of 5% by weight and even better still at
the concentration of 10% by weight in water at the
temperature of 25°C £ 5°C and at atmospheric pressure.
The term "soluble" is understood to mean the formation
of a2 single macroscopic phase.

Particularly preferably, the o©rganic silicon
compound present in the composition according to the
inventicn is (3-aminopropyl)triethoxysilane.

The organic silicon compound or compounds can be
present in the composition preferably in an amount
ranging from 20% to 65% by weight, more preferably
still from 30% to 60% by weight and better still from
40% to 50% by weight, relative to the total weight of
the composition.

According to one particular embodiment, the water
is present in this composition in an amount ranging
from 30% to 78% by weight, preferably from 40% to 70%
by weight and better still from 45% to 60% by weight,
relative to the total weight of the compesition.

The organic silicon compound or compounds can be
partially neutralized by means of a neutralizing agent
or pH regulator, so that the neutralization reaches
1/1000 to 99/100 and better still 0.2/100 to 70/100.
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More preferably, the neutralization 1is 0.2/100 to
60/10C.

The pH regulators may be any acids or mixtures of
acids that are cosmetically acceptable and soluble in
the medium of the composition. Among the acids that can
be used, mention may be made of hydrochloric acid,
phosphoric acid, sulphonic acid and organic acids. The
composition used according to the invention may also
contain one or more other organic acids.

The organic acids are generally chosen from acids
comprising one or more carboxylic, sulphonic,
phosphonic or phosphoric acid functional groups. They
may contain other chemical functional groups, 1in
particular hydroxyl or amino functional groups. They
may be saturated or unsaturated. Mention may in
particular be made of acetic acid, propancic acid,
butanoic acid, lactic acid, glycolic acid, ascorbic
acid, maleic acid, phthalic acid, succinic acid,
taurine, tartaric acid, gluconic acid, glucurcnic acid
and citric acid. The preferred organic acids are lactic
acid, acetic acid and citric acid.

The ©post-treatment composition comprising the
organic silicon compound generally has a pH between 2
and 13, preferably between 4 and 11. More preferably,
the pH of this composition obtained with the pH
regulator is between 6 and 11, mere preferably still
the pH is between 8 and 10.

The compogition containing the organic silicon
compound or compounds may, in addition, contain one or
more thickeners. The thickening agents may be chosen
from fatty acid amides (coconut diethanclamide or
monoethanolamide, oxyethylenated alkylether carboxylic
acid monocethanolamide), cellulose-based thickeners
{hydroxyethyl cellulose, hydroxypropyl cellulose,
carboxymethyl cellulecse), guar gum and derivatives
thereof (hydroxypropyl guar), gums of microbial origin
{xanthan gum, scleroglucan gum) , or crosslinked
homopolymers or acrylic acid or of acrylamido-
prepanesulphonic acid.
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The hair dyeing composition comprises cone or more
dye precursors which may be chosen from oxidation bases
and couplers.

The oxidaticn base(s) is (are) chosen from those
conventionally known in oxidation dyeing, and among
which mention may especially be made of ortho-
phenylenediamines and para-phenylenediamines, double
bases, ortho-aminophenols and para-aminophenols,
heterocyclic bases, and also the addition salts of
these compounds with an acid.

These oxidation bases may, 1in ©particular, be
cationic.

The para-phenylenediamines can be chosen in
particular from the compounds of the formula (IV) below
and their addition salts with an acid:

NR;R,
R
Ry
NH
2 (IV)
in which:
. Rg represents a hydrogen atom, a (;-Cqy &alkyl

radical, a C;-Cy; monohydroxyalkyl radical, a Cz-Cy
polyhydroxyalkyl radical, a (C1-C4)alkoxy(Ci-Cslalkyl
radical, a C;-Cs4 alkyl radical substituted by a
nitrogenous group, a phenyl radical or a 4'-aminophenyl
radical;

u Ry represents a hydrogen atom, a C1-Cy alkyl
radical, a C;-C; monohydroxyalkyl radical, a Cz-C4
polyhydroxyalkyl radical, a (Ci1-Cq)alkoxy(C;-Cs)alkyl
radical or a Cij-Cs4 radical substituted by a nitrogenous
group;

= Rg and Re can also form, with the nitrecgen atom

which bears them, a 5- or 6-membered nitrogenous



(34) JP 2010-260862 A 2010.11.18

heterocycle optionally substituted by one or more alkyl,
hydroxyl or ureido groups;

u Ryp represents a hydrogen atom, a halogen atom,

such as a chlorine atom, a C;~Cy alkyl radical, a sulpho

radical, a carboxyl radical, a C;~C; monchydroxyalkyl

radical, a C1-C; hydroxyalkoxy radical, a C1-C4

acetylaminoalkoxy radical, a C3-Cs mesylaminoalkeoxy

radical or a C;-C4 carbamoylaminoalkoxy radical;

u Ri: represents a hydrcgen atom, a halogen atom or a

C1-Cys alkyl radical.

Mention may in particular be made, among the
nitrogenous groups of the formula (IV) above, of the
amino, mono (C1-C4)alkylamino, di{C.-Cs)alkylamine,
tri{C;-Cs)alkylamino, monohydroxy {C;-C4) alkylamino,
imidazolinium and ammonium radicals.

Mention may more particularly be made, among the
para-phenylenediamines of formula (IV} above, of para-

phenylenediamine, para-toluylenediamine, Z-chloro-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-phenylenediamine, N,N~-diethyl-para-

phenylenediamine, N,N-dipropyl-para-phenylenediamine,
4-aminc-N,N-diethyl-3-methylaniline, N,N-bis (B~
hydroxyethyl) -para-phenylenediamine, 4N, N-bis (-
hydroxyethyl)amino-2-methylaniline, 4~N,N-bis (3~

hydroxyethyl)amino-2-chlorcaniline, 2-(B-hydroxyethyl)-
para-phenylenediamine, 2-fluoro-para-phenylenediamine,
2-isopropyl-para-phenylenediamine, N-{(f-hydroxypropyl)-

para-phenylenediamine, 2-hydroxymethyl~para-
phenylenediamine, N,N-dimethyl—-3-methyl-para-
phenylenediamine, N-ethyl-N- (B-hydroxyethyl)-para-
phenylenediamine, N-{B,y~-dihydroxypropyl)-para-
phenylenediamine, N-(4'-aminophenyl)-para-

phenylenediamine, N-phenyl-para-phenylenediamine, 2-(p-

hydroxyethyloxy) ~para-phenylenediamine, Z=-(p-
acetylaminoethyloxy)-para-phenylenediamine, N-(B-
methoxyethyl) -para-phenylenediamine, 2-methyl-1-N-{B-
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hydroxyethyl}-para-phenylenediamine and their addition
salts with an acid.

Preference is very particularly given, among the
para-phenylenediamines of formula (IV) above, to para-

phenylenediamine, para-toluylenediamine, Z2-isopropyl-
para-phenylenediamine, 2~ (B-hydroxyethyl)-para-
phenylenediamine, 2, 6-dimethyl-para-phenylenediamine,

2,6-diethyl-para-phenylenediamine, 2,3-dimethyl-para-
phenylenediamine, N, N-bis (f-hydroxyethyl)~para-
phenylenediamine, 2-chloro-para-phenylenediamine and
their addition salts with an acid.

Use will very particularly be made of para-
phenylenediamine, para-toluylenediamine, N, N-bis(p-
hydroxyethyl) -para-phenylenediamine and their addition
salts with an acid.

Accerding to the invention, the expression “double
bases” is understood to mean the compounds comprising
at least two aromatic rings on which amino and/or
hydroxyl groups are borne.

Mention may in particular be made, among the
double bases, of the compounds corresponding te the
formula (V) below and their additicn salts with an

acid:
Z Z,
Ris R,s
Ry Y Ris
NR16R17 NR18R19
- - - - W
in which:
] 7. and 2z, which are identical or different,

represent a hydroxyl or -NH; radical which can be
substituted by a C;-Cys alkyl radical or by a linker ¥;

Ll the linker Y represents a linear or branched
alkylene chain comprising from 1 to 14 carbon atoms
which can be interrupted or terminated by one or more
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nitrogencus groups and/or by one or more heterocatoms,
such as oxygen, sulphur or nitrogen atoms, and which is
optionally substituted by one or more hydroxyl cr C;-Cg
alkoxy radicals;
. Ri; and Riz represent a hydrogen or halogen atom, a
C1-Cy alkyl radical, a C;-C4 monohydroxyalkyl radical, a
C;-Cs polyhydroxyalkyl radical, a C;-Cy aminoalkyl
radical or a linker Y;
" Ri4, Ris, Ris, Ri7, Rz and Rjps, which are identical
cr different, represent a hydrogen atom, a linker Y or
a C1-Cy alkyl radical;
. it being understood that the compounds of formula
(V) only comprise a single linker Y per molecule.
Mention may in particular be made, among the
nitrogenous groups of the formula (V} above, of the
amino, mono {C1~Cy)alkylamino, di (C1-Cy) alkylamino,
tri(C;-C4)alkylamino, monchydroxy (C1-Cy) alkylamino,
imidazolinium and ammonium radicals.
Menticn may more particularly be made, among the
double bkases of formula (V) above, of N,N'-bis(j-
hydroxyethyl)-N,N'-bis(4'-aminophenyl)-1, 3-diamino~

propanocl, N,N'-bis (B-hydroxyethyl)-N,N'-bis(4'-
aminophenyl)ethylenediamine, N,N'-bis(4-
aminophenyl)tetramethylenediamine, N,N'-bis(p~

hydroxyethyl)-N,N'-bis (4-aminophenyl)tetramethylene-

diamine, N,N'-bis(4-methylaminophenyl)tetramethylene-
diamine, N,N'-diethyl-N,N'-bis(4'~amino-3"'-
methylphenyl)ethylenediamine, 1,8-bis(2,5-diamino~

phenoxy) -3, 5-dioxaoctane and their addition salts with
an acid.

N,N'-Bis (B-hydroxyethyl)-N,N'-bis(4'-aminophenyl) -
1, 3-diaminopropanol, 1,8-bis(2,5-diaminophenoxy) -3, 5-
dioxaocctane or one of their addition salts with an acid
are particularly preferred among these double bases of
formula (V).

The para-aminophenols can be chosen in particular
from the compounds corresponding to the formula (VI)
below and their addition salts with an acid:
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OH
RZO
R21
NH
2 (VI)
in which:
] Rzp represents a hydrogen atom, a halogen atom,

such as fluorine, a C;-Cy alkyl radical, a Ci-C4
monohydroxyalkyl radical, a (C:-Cs}alkoxy(Ci-Cs) alkyl
radical, a C1-C4 aminocalkyl radical or a
hydroxy (C1-C,s)alkylamino {C;-C4)alkyl radical;

" Ry1 represents a hydrogen atom, a halogen atom,
such as fluorine, a C3~C; alkyl radical, a Ci-C4
monohydroxyalkyl radical, a C;-C4y polyhydroxyalkyl
radical, a C:-C4 amincalkyl radical, a C;-Cs cyancalkyl
radical or a (Ci;-Cylalkoxy(Ci-Cy)alkyl radical.

Mention may more particularly be made, among the
para-amincphenols of formula (VI) above, of para-
aminophencl, 4-amino-3-methylphenol, 4-zmino-3-
flucrophenol, 4-amino-3-(hydroxymethyl)phenol, 4-amino-
2-methylphenocl, 4-amino-2- (hydroxymethyl}phenol, 4-
amino-2- (methoxymethyl)phenol, 4-amino-2-(aminomethyl)-
phenol, 4-amino-2-{ (B~hydroxyethyl)aminomethyl]phenol
and their addition salts with an acid.

Para-aminophenol and 4-amino-3-methylphenol are
even more preferred.

The ortho-aminophenols are chosen 1in particular
from 2-aminophenol, 2-amino-l-hydroxy-5-methylbenzene,
2-amino-l-hydroxy-6-methylbenzene, 5-acetamido-2-
aminophencl and their addition salts with an acid.

Mention may more particularly be made, among the
heterocyclic bases of pyridine derivatives, pyrimidine
derivatives, pyrazole derivatives and their addition
salts with an acid.

Mention may more particularly be made, among
pyridine derivatives, of the compounds described, for
example, in patents GB 1 026 978 and GB 1 153 196, such
as 2;5-diaminopyridine, 2-{4-methoxyphenyl)amino-
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3-aminepyridine, 2,3-diamino-6-methoxypyridine,
2-(R-methoxyethyl)aminc-3-aminco-6-methoxypyridine,
3,4-diaminopyridine and their addition salts with an
acid.

Mention may more particularly be made, among
pyrimidine derivatives, of the compounds described, for
example, in German patent DE 2 359 389 or Japanese
patents JP 88-169 571 and JP 91-1065% or patent
application WO 96/15765, such as 2,4,5,6-tetra-
amincepyrimidine, 4-hydroxy-2,5, 6-triaminopyrimidine,
2-nydroxy-4,5, 6-triaminopyrimidine, 2,4-dihydroxy-
5, 6-diaminopyrimidine, 2,5,6-triaminopyrimidine, and
the pyrazolopyrimidine derivatives, such as those
mentioned in patent application FR-A-2Z 750 048 and
among which mentioned may be made of pyrazeclo[l, 5-
alpyrimidine-3, 7-diamine; 2,5-dimethylpyrazole[l, 5-
alpyrimidine-3,7-diamine; pyrazolo[i,5-alpyrimidine-
3,5-diamine; 2,7-dimethylpyrazclo[l,5-alpyrimidine-3,5-
diamine; 3~aminopyrazolo[l,5-a]lpyrimidin~-7-ol; 3-
aminopyrazolo{l, B-alpyrimidin~5-0l; 2-(3-
aminopyrazcloll, 5-alpyrimidin-7-ylamino)ethanocl; 2-(7-
aminopyrazelco[l, 5-a]pyrimidin-3-ylamino)ethanol; Z-[(3-
aminopyrazelo[l, 5-a]lpyrimidin=-7-yl) (2-hydroxy-

ethyl)aminolethanol; 2-[(7-aminopyrazolo[l,5-
alpyrimidin-3-yl) (2-hydroxyethyl)amino]ethanol; 5,6-
dimethylpyrazolo!ll,5-alpyrimidine-3, 7-diamine; 2,6-

dimethylpyrazoloil, 5-alpyrimidine~3,7-diamine;
2,5,N7,N7-tetramethylpyrazolo[l, 5-alpyrimidine-3,7-
diamine; 3-amino-5-methyl-7-(imidazolylpropylamino) -
pyrazolo[l,5-a]pyrimidine; and their addition salts and
their tautomeric forms, when a tautomeric equilibrium
exists.

Mention may more particularly be made, among
pyrazole derivatives, of the compounds described in
patents DE 3 843 892 and DE 4 133 857 and patent
applicaticns WO 94/08%69, WO 94/08970, FR-A-2 733 749
and DE 195 43 988, for instance 4,5-diamincopyrazoles
such as, for example, 4,5-diamino-l-methylpyrazole,
4,5-diamino-1-(4"'-chlorcbenzyl)}pyrazole, 4,5~diamino-
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1,3-dimethylpyrazole, 4,5-diamino~3-methyl-1-
phenylpyrazole, 4,5-diamino-l-methyl~3~phenylpyrazole,
l-benzyl-4,5-diamino-3-methylpyrazcle, 4,5-diamino=~3-
tert-butyl-l-methylpyrazole, 4,5-diamino~-1l-tert-butyl-
3-methylpyrazole, 4,5-diamino-1-(B-hydroxyethyl)-3-
methylpyrazole, 4,5-diaminc-1-(R-hydroxyethyl)pyrazole,
4,5-diamino-l-ethyl-3-methylpyrazole, 4,5-diamino-
l-ethyl-3-(4'-methoxyphenyl)pyrazole, 4,5-diamino-
l-ethyl-3-{hydroxymethyl)pyrazole, 4,5-diamino~
3-hydroxymethyl-l-methylpyrazole, 4,5-diamino-
3-hydroxymethyl-l-isopropylpyrazole, 4,5-diamino-~

3-methyl-1l-isopropylpyrazole and 4-amino-5-(2'-amino-
ethyl)amino~1, 3-dimethylpyrazole; 3,4-diaminopyrazole;
4-aminoc-1, 3~dimethyl-5-hydrazinopyrazole;
3,4,5-triaminopyrazoles such as, for example,
3,4,5-triaminopyrazole, 1—mefhyl—3,4,5—triamino—
pyrazole, 3,5-diamino-l-methyl-4-(methylamino)pyrazole,
3,5~diamino-4- (B-hydroxyethyl)amino-l-methylpyrazole;
and their addition salts with an acid.

Preferably, use will be made of a 4,5-
diaminopyrazole and more preferably still of 4,5~
diamino-1-(B-hydroxyethyl)pyrazole and/or one of its
salts.

By way of pyrazole derivatives, mention may also
be made of diamino-N,N-dihydropyrazolopyrazolones and
in particular those described in application FR-A-
2 886 136, such as the following compounds and the
addition salts thereof: 2,3-diamino-6,7-dihydro-1H,5H~
pyrazolo[l,2-alpyrazol-l-one, Z-amino-3-ethylamino-6,7-
dihydro-1H, 5H-pyrazolo[l,2-alpyrazol-1l-one, 2-amino-3-
isopropylamino-6, 7-dihydro~1H, SH-pyrazolo{l,2-a]-
pyrazol-l-one, 2-amino-3-(pyrrolidin-l-yl)-6,7-dihydro-
1H, 5H-pyrazolo[l,2-a]lpyrazol-1-one, 4,5-diamino-1,2-
dimethyl-1,2-dihydropyrazol-3-one, 4,5-diamino-1,2~
diethyl-1, 2~dihydropyrazol-3-one, 4,5-diamino-1,2-di(2-
hydroxyethyl) -1, 2-dihydropyrazol-3-one, 2-amino-3- {2~
hydroxyethyl)amine~6,7-dihydreo-1H, SH-pyrazolc(l,2-a] -
pyrazol-l-one, 2-amino-3-dimethylamino-6, 7-dihydro-
1H, 5H-pyrazolo[l,2-alpyrazol-l-one, 2,3-diamino-
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5,6,7,8-tetrahydro~1H, 6H-pyridazinc(l, 2-alpyrazol-1-
one, 4-amino-1,2-diethyl-5-(pyrrolidin-1-yl)-1,2-
dihydropyrazol-3-one, 4-amino-5-(3-dimethylamino-
pyrrolidin-1-yl)-1,2-diethyl-1,2-dihydropyrazol-3-one
and 2,3~diamino-6-hydroxy-6, 7-dihydro-1H, SH-pyrazolo-
[1,2-a]lpyrazol-1-one.

2,3-Diamine-6, 7-dihydro-1H, 3H-pyrazecio[l,2-al-
pyrazol-l-one and/or an addition salt thereof will
preferably be used.

As heterocyclic bases, 4,5-diamino-1-(p-
hydroxyethyl)pyrazcle and/or 2,3-diamino-6,7-~dihydro-
1H, bH~pyrazolo[l,2-a]pyrazol-l-one and/or an addition
salt thereof will preferably be used.

As cationic oxidation bases, mention may, for
example, be made of the following compounds: para-
phenylenediamines as in particular described in patent
applicetions FR-A-2 766 177 and FR-A-2 766 178, para-
aminophenols as described, for -example, in patent
applications FR-A-Z 766 177 and FR-A-2 766 178, ortho-
rphenylenediamines as described, for example, in patent
applicaticns FR-A-2 782 718, FR-A-2 782 716 and
FR-A-2 782 719, ortho-aminophenols or double bases
which are cationic, such as derivatives of
bis{aminophenyl)alkylenediamine type, described in
patent application FR-A-2 766 179, and also cationic
heterccyclic bases, these compounds bearing at least
one gquaternary nitrogen atom.

Preferably, the «cationic oxidation bases are
cationic para-phenylenediamines.

Advantageously, one variant consists in using
cationic oxidation bases o0of para-phenylenediamine
structure, at least cone of the amine functional groups
of which is a tertiary amine bearing a pyrrolidine
ring, the molecule having at least one gquaternized
nitrogen atom. Such bases are, for example, described
in document EP-A-1 348 695.

The dyeing composition preferably comprises a
total amount of oxidation base(s) ranging from 0.0005%
to 12% by weight, relative to the total weight of the
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composition. Preferably, it comprises a total amount of
oxidation base(s) ranging from 0.005% to 8% by weight,
and even better still from 0.05% to 5% by weight,
relative to the total weight of said composition.

The coupler({s) is {are) that (those)
conventionally used in oxidation dyeing compositions,
i.e, metaz-aminophencls, meta-phenylenediamines, meta-
diphencls, naphthols and heterocyclic couplers such as,
for example, indcle derivatives, indoline derivatives,
gesamol and 1ts derivatives, pyridine derivatives,
pyrazclotriazole derivatives, pyrazolones, indazcles,
benzimidazoles, benzothiazoles, benzoxazoles, 1,3-
benzodioxocles and gquinolines, and the addition salts of
these compounds with an acid.

These couplers are more particularly chosen from
2,4~diamino~i- (B-hydroxyethyloxy)benzene, 2-methyl-5-
aminophencl, 5-N-{f-hydroxyethyl)aminc-2-methylphencl,
3-aminophencl, 1,3-dihydroxybenzene, 1,3-dihydroxy-2-
methylbenzene, 4=-chloro-1,3-dihydroxybenzene, Z-amino-
4-(B-hydroxyethylamino)-1l-methoxybenzene, 1,3-diamino-
benzene, 1,3-bis(2,4-diaminophenoxy)proepane, sesamol,
l~amino~2~methoxy=4, 5-methylenedioxybenzene, o=
naphthol, 6-hydroxyindole, 4-~hydroxyindole, 4-hydroxy-
N-methylindole, 6-hydroxyindoline, 2,6-dihydroxy-4-
methylpyridine, 1H-3-methylpyrazcl-5-cne, 1l-phenyl-3-
methylpyrazol-5-one, 2-aminc-3-hydroxypyridine, 3,6-
dimethylpyrazolo[3,2-c]-1,2,4~-triazole and 2,6-
dimethylpyrazolo[l,5-b]-1,2,4-triazole, and the
addition salts thereof with an acid.

The composition generally comprises a total amount
of coupler(s) ranging from €.0001% to 15% by weight,
relative to the total welght of the composition.
Preferably, it comprises a total amount of coupler(s)
ranging from 0.001% tc 10% by weight, and even better
still from 0.01% to 8% by weight, relative tc the total
weight of the composition.

The oxidation bases and couplers may be present in

the compositions of the invention in the form of



(42) JP 2010-260862 A 2010.11.18

addition =salts, and in particular in the form of
addition salts with an acid.

The addition salts with an acid that can be used
in the context of the invention are in particular
chosen from hydrochlorides, hydrobromides, sulphates,
citrates, succinates, tartrates, lactates, acetates,
alkyl sulphates and alkyl sulphonates.

When the oxidation bases or the couplers contain
one or more carboxylic acid or sulphenic acid
functional groups, addition salts with a base can be
envisaged. The addition salts with a base that can be
used in the context of the dye compositions of the
inventicon are then in particular those obtained with
sodium hydroxide, potassium hydroxide, agueous ammonia
or amines,

Accerding to one particular embodiment of the
invention, the composition comprises one or more
oxidation base (s} and cne or more coupler(s).

Accerding to one preferred embodiment, the dyeing
composition alsc contains one or more cationic
pelymers, the cationic charge density of which is
greater than or equal to 4 miiliequivalents per gram
{meq/g), preferably greater than or equal to 5
milliequivalents per gram (meqg/g), preferably ranging
from 5 tc 20 meq/g and more particularly from 5.5 to
10 meqg/g.

The cationic charge density of a polymer
corresponds to the number of moles of cationic charges
per unit of mass of pclymer under conditions in which
this polymer is totally ionized. It may be determined
by calculation if the structure of the polymer 1is
known, i.e. the structure of the monomers constituting
the polymer and their molar or weight proportion. It
may also be determined experimentally via the Kjeldahl
method, generally at a pH of about 7 at room
temperature.

The caticnic polymers that have a cationic charge
density of greater than 4 meg/g may be chosen from all

those already known per se as improving the cosmetic
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properties of the hair treated with compositions, i.e.
especially those described in patent application EP-A-
0 337 354 and in French patent applications FR-A-
2 270 84e, 2 383 660, 2 598 611, 2 470 596 and
2 519 863.

In general, for the purpcses o¢f the present
invention, the expression “cationic polymer” denotes
any polymer comprising cationic groups and/or groups
that may be ionized inte cationic groups.

The cationic polymers are chosen from those
containing units comprising primary, secondary,
tertiary and/or quaternary amine groups that either may
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 weight of between 500 and
5 x 10° approximately and preferably between 10° and
3 x 10° approximately.

Among the cationic polymers, mentioned may more
particularly be made of polymers of the polyamine,
polyaminoamide and polyquaternary ammonium type. These
are known products.

Ameng these polymers, mention may be made of:

(1) homopolymers or copolymers derived <Irom
acrylic or methacrylic esters or amides and comprising
at least one of the units of the following formulae:

o :
—CHyC— —CHzG—
O=(T‘, 0=C
; 5
'r L
|
N R;—N+-—R,4
/N I
R, R, Rs
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in which:

Rz, which may be identical or different, denote a
hydrogen atom or a CH; radical;

A, which may be identical or different, represent a
linear or branched alkyl group of 1 to 6 carbon atoms,
preferably 2 or 3 carbon atoms, or a hydroxyalkyl group
of 1 to 4 carbon atoms;

Ry, Rs and Rg, which may be identical or different,
represent an alkyl group having from 1 to 18 carbon
atoms or a benzyl radical and preferably an alkyl group
having from 1 toc 6 carbon atoms;

R; and Rz, which may be identical or different,
represent hydrogen or an alkyl group hsaving from 1 to
6 carbon atoms, and preferably methyl or ethyl:

X denotes an anion derived from a mineral or organic
acid, in particular a methosulphate anion or a halide,
especially chloride or bromide.

The copolymers of family (1) can alsc contain one
or more units derived from comonomers that may be
chosen from the family of acrylamides, methacrylamides,
diacetone acrylamides, acrylamides and methacrylamides
substituted on the nitrcgen with lower (C1-C,) alkyls,
acrylic or methacrylic acids o©r esters thereof,
vinyllactams such as vinylpyrrolidone or vinylcapro-
lactam, and vinyl esters,

Thus, among these copolymers of family (1), mention
may be made of:

- the copolymers of acrylamide and of dimethyl-
aminoethyl methacrylate quaternized with dimethyl
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sulphate or with a dimethyl halide,

~ the copolymers of acrylamide and of methacryloyl-
ocxyethyltrimethylammonium chloride described, for
example, in patent applicatiocn EP-A-080 976,

- the copolymers of acrylamide and of methacryloyl-
oxyethyltrimethylammonium methosulphate,

- quaternized or non-quaternized vinylpyrrolidone/
dialkylaminoalkyl acrylate or methacrylate copolymers.
These polymers are described in detail in French
patents 2 077 143 and 2 393 573,

- dimethylaminocethyl methacrylate/vinylcaprolactam/
vinylpyrrolidone terpolymers,

- vinylpyrrolidone/methacrylamidopropyldimethyl-
amine copolymers,

- quaternized vinylpyrrolidone/dimethylaminopropyl-
methacrylamide copolymers,

- and crosslinked polymers of methacryleoyloxy(C;-
Cslalkyltri (Ci-Cy)alkylammonium salts, such as the
polymers obtained by homopolymerization of dimethyl-
aminoethyl methacrylate gquaternized with methyl
chloride, or by copolymerization of acrylamide with
dimethylamincethyl methacrylate quaternized with methyl
chloride, the homopclymerization or copelymerization
being followed by crosslinking with an olefinically
unsaturated compound, in particular methylenebis-
acrylamide. A crosslinked acrylamide/methacryloyl-
oxyethyltrimethylammonium chloride copolymer (20/8C by
weight) in the form of a dispersion comprising 50% by
weight of said copelymer in mineral cil can be used
more particularly. This dispersion is sold under the
name Salcare@ SC %2 by the company Ciba. A crosslinked
methacryloyloxyethyltrimethylammonium  chloride homo-
polymer comprising 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
names Salcare® SC 95 and Salcare® SC 96 by the company
Ciba.

(2) cyclopolymers of alkyldiallylamine or of
dialkyldiallylammonium, such as the homopolymers or
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copolymers comprising, as main constituent of the chain,
units corresponding to the formulae (VII)} or (VIII):

(CH, )k (CH, )k
~ ~
-(CH)t- —CR,, C(R,,}-CH,- -(CH,}t-—CR,, C(R,,)-CH,-
H,C CH H,C CH,
N : N,
(VI /N"\ Y- VI |
R Ry R

10 10

in which formulae %k and t are equal te 0 or 1, the sum
k + t being equal to 1; Rj: denctes a hydrogen atom or a
methyl radical; R;; and R;;, independently of one another,
denote an alkyl group having from 1 te 6 carbon atoms,

a hydroxyalkyl group in which the alkyl group
preferably has 1 to 5 carbon atoms, a lower (Cy=Cy)

amidoalkyl greoup, ©or Ripy and Ri; can denote, together
with the nitrogen atom to which they are attached,

heterocyclic groups such as piperidyl or morpholinyl;

Y™ is an anion such as bromide, chleride, acetate,

borate, citrate, tartrate, bisulphate, bisulphite,

sulphate cr phosphate. These polymers are described in
particular in French patent 2 080 759 and 1in its
Certificate of Addition 2 190 40¢.

Rign and Ri1, independently of one another,
preferably dencte an alkyl group having from 1 to 4
carbon atoms.

Among the polymers defined above, mention may be
made more particularly of the homopolymers of
dimethyldiallylammonium salts (for example, chloride)
sold especially under the name Mergquat 100 by the
company Nalco (and its homologues of low weight-average
molar mass) and diallyldimethylammonium
chloride/acrylamide copolymers.

{3) quaternary copolymers of vinyllactam
(vinylpyrrolidone and/or vinylcaprolactam) and of

vinylimidazole.
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(4) the quaternary diammonium polymer containing
repeating units corresponding to the formula:

T“ Tw
—N'—A,—N'—g,— X

| | X1

Ry X Rie”™

in which formula {(IX):

Ris, Rig, Riz and Rig, which may be identical or
different, represent aliphatic, alicyclic cr
arylaliphatic radicals containing from 1 to 20 carbon
atoms or lower C;-Cgs aliphatic hydroxyalkyl radicals, or
alternati#ely Ri3, Ria, Riz  and Rig, together or
separately, constitute, with the nitrogen atoms to
which they are attached, heterocycles optionally
comprising a second heteroatom cther than nitrogen, or
alternatively Ris, Ris, Ris and Rig represent a linear or
branched C;-C¢ alkyl radical substituted with a nitrile,
ester, acyl or amide group or a group -C0-0-Ry;-D
or -CO-NH-Rj7-D where Ri; 1is an alkylene and D is a
guaternary ammonium group;

A; and B; represent polymethylene groups comprising
from 2 to 20 carbon atoms, which groups may be linear
or branched, saturated or unsaturated, and which may
comprise, linked to or intercalated in the main chain,
one or more arcmatic rings ©or one or more oOXygen or
sulphur atoms or sulphoxide, sulphone, disulphide,
amino, alkylamino, hydroxyl, guaternary ammonium,
ureido, amide or ester groups, and

X~ denotes an anion derived from a mineral or
crganic acid;

A;, Ryz and Ris can form, with the two nitrogen
atoms to which they are attached, a piperazine ring; in
addition, 1f A; denotes a linear or branched, saturated
or unsaturated alkylene c¢r hydroxyalkylene radical, B;
can ailso denote a group (CHz)a-CO-D-0C- (CHy)p~

in which:
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n and p, which may be identical or different, are
integers ranging from 2 to 20 approximately,
D denotes:

a) a glycol residue of formula: -0-Z2-0-, where Z
denctes a linear or branched hydrocarbon-based radical
or a group correspending to one of the following
formulae:

- (CHp=CHz =0} ,~CHp~CH;-

- [CH2-CH{CH3) -C] y-CH;-CH (CH3) -

where x® and y denote an integer from 1 to 4,
representing a defined and unigue degree of
polymerization or any number from 1 to 4 representing
an average degree of polymerization;

b) & bis-seccondary diamine residue such as a
plperazine derivative;

c) a bis-primary diamine residue of
formula: -NH-Y-NH-, where Y denotes a linear or
branched hydrocarbon-based radical, or alternatively
the divalent radical

-CH,;-CH;-5-5-CH,-CHy—;

d} & ureylene group cof formula: -NH-CO-NH-.

Preferably, X is an anion such as chloride or
bromide.

These polymers generally have a number-average
molecular weight of between 1000 and 100 000.

Polymers of this type are described in particular
in French ©patents 2 320 330, 2 270 846, 2 316 271,
2 336 434 and 2 413 907 and US patents 2 273 780,
2 375 853, 2 3B8 €14, 2 454 547, 3 206 462, 2 26l 002,
2 271 378, 3 B74 870, 4 (001 432, 3 %29 950, 3 966 904,
4 005 193, 4 025 el7, 4 025 627, 4 025 653, 4 026 845
and 4 027 020.

Use may more particularly be made of polymers that
are generally constituted of repeating units

corresponding to the formula:
Tw Tm
+ +
~N=CH)—N=(CH), — (@)

X-
R19 R21
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in which Rig, Ris;, Rze and Rgi;, which may be
identical cr different, denote an alkyl or hydroxyalkyl
radical having from 1 to 4 carbon atoms approximately,
r and s are integers ranging from 2 to 20 approximately,
and X is an anion derived from a mineral or organic
acid.

One compound of formula (a) that is particularly
preferred 1s the one for which Rig, Ris, Rpp and Ro
represent a methyl radical and r = 3, 8 = 6 and X = Cl,
which is known as Hexadimethrine chloride according to
the INCI {(CTFA) nomenclature,

(5} polyquaternary ammonium polymers constituted
of units of formula (X):

F|(22 Tm
; P|~l+ —{CH,),— NH-CO—(CH,),-CO~NH-(CH,), — b].l-i- —A—
RZS (X) X- R25

in which formula:

Rzs, Ro3, Rey and Rss, which may be identical or
different, represent a hydrogen atem or a methyl, ethyl,
propyl, B-hydroxyethyl, f-hydroxypropyl
or -CH,CH; (OCHzCH;),CH radical,

where p 1s equal to 0 or to an integer between 1
and 6, with the proviso that Rzz, Rzi, Rps and Rzs do not
simultaneously represent a hydrogen atom,

t and u, which may be identical or different, are
integers between 1 and 6,

v is equal to 0O or to an integer between 1 and 34,

¥~ denotes an anion such as a halide,

A denotes a dihalide radical or preferably
represents -CH;—~CHp;-0-CHz-CHz-.

Such compounds are described in particular in
patent application EP-A-122 324.

Examples that may be mentioned include the
preducts Mirapol® Al5, Mirapol® ADL, Mirapol® AZl and
Mirapol® 175 sold by the company Miranol.

Other cationic polymers that can be used in the

context of the invention are polyalkyleneimines, in
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particular pelyethyleneimines, polymers containing
vinylpyridine or vinylpyridinium units, condensates of
polyamines and of epichlorchydrin, gquaternary
polyureylenes and chitin derivatives.

Among all the cationic polymers that may be used
in the context of the present invention, cationic
cycleopolymers are preferably used, in particular the
dimethyldiallylammonium chloride homopolymers sold
under the name Merquat 100 by the company Nalco (and
its homologues of low welght-average molar mass), and
polyethyleneimines, and mixtures thereof.

According  to the invention, the cationic
polymer (s) that has (have) a cationic charge density of
greater than 4 meg/g may represent from 0.001% to 10%
by weight, preferably from 0.005% tc 5% by weight and
more preferentially still from 0.01% to 3% by weight of
the total weight of the final composition.

According to another preferred embodiment, the
dyeing compeosition may also contain, in addition, one
or more non-ionic oxyalkylenated or glycerclated
surfactants.

The expression “oxyalkylenated or glyceroclated
surfactant” is understood, within the meaning of the
present invention, to mean & compound comprising one or
more hydrocarbon-based chains comprising at least 6
carbon atoms and at least one group of structure:

—CHp~ (C(H) ¢ {CH2R1}n) g~ CH2p-0-

where n or p or g denote, independently of one another,
0 or 1;
t denotes 1 or 2; and
R; denotes a hydrogen atom or a hydroxyl radical.

These groups may be said to be oxyethylenated
(g =0, p=1), oxypropylenated (g =1, n=20, t = Z2,
p=1or g=1, t =1, n=1, R = H) or glycerclated
(gq=1, n=0, £t=2, p=1 or g-= 1, ¢t =1, n =1,
R; = CH).

More particularly, the non-ionic oxyalkylenated or



(51) JP 2010-260862 A 2010.11.18

glycerolated surfactant is chosen from:

oxyalkylenated or glycerolated fatty alcchols;

oxyalkylenated alkylphenols, the alkyl chain of
which is a Cg-Cig alkyl chain;

oxyalkylenated or glycerolated fatty amides;

oxyalkylenated plant cils;

oxyalkylenated sorbitan esters of Cs-Cic acids:

oxyalkylenated sucrose esters of fatty acids;

polyethylene glycol esters of fatty acids;
copolymers of ethylene oxide and of prepylene
oxide;

mixtures thereof.

More particularly, the average number of
oxyalkylenated units is advantageously between 2 and
150 units. Preferably, they are oxyethylenated or
oxXypropylenated units or mixtures thereof.

As regards the glycerolated surfactants, they
preferably comprise, on average, from 1 teo 20 glycerol
groups and in particular from 1.5 to 5.

In accordance with one particularly advantageous
embodiment ©f the invention, the compeosition comprises
at least one non-ionic surfactant chosen from
oxyalkylenated or glycercolated Ce¢-Ci; alcohols.

According to the particular embodiment of the
invention described above, the total content of
oxyalkylenated or glycerolated non-ionic surfactants
represents from 0.01l% to 50% by weight, relative to the
weight of the composition, preferably from 0.1% to 30%
by weight relative to the weight of the composition,
better still from 0.1% te 20% and even better still
from 0.1% to 10% by weilght, relative tc the weight of
the composition.

The dyeing compesition may also contain one or
more direct dye(s) which may especially be chosen from
nitrobenzene dyes, azo direct dyes, methine direct
dyes, and addition salts therecof. These direct dyes may
be of non-ionic, anionic or cationic nature.

The dyeing composition may comprise, in addition,

one or more oxidizing agent(s).
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Such an oxidizing agent is preferably chosen from
the group formed by hydrogen peroxide, urea peroxide,
alkali metal bromates or ferricyanides or persalts such
as perborates and persulphates. Use may also be made,
as an oxidizing agent, of one or more redox enzyme(s)
such as laccases, peroxidases and Z2=electron
oxidoreductases (such as uricase), opticnally in the
presence of the respective donor or cofactor thereof.

The wuse of hydrogen peroxide is particularly
preferred. This oxidizing agent is advantageously
constituted by an agueous hydrogen peroxide solution,
the titer of which may vary, more particularly, from
around 1 tc 40 volumes, and more preferably still from
around 5 to 40 volumes.

The medium suitable for the dyeing, also known as
a dye support, is a cosmetic medium generally
comprising water or a mixture of water and of one or
more organic solvents that are acceptable from a
cosmetic point of view.

As examples of organic solvents, mention may
especially be made of solvents, for instance alcchols
such as ethyl alcohecl, isopropyl alcohol, benzyl
alcohol and phenylethyl alecohol, or glyccls or glycel
ethers such as, for exanmple, ethylene glyceol
monomethyl, moncethyl and monobutyl ethers, propylene
glycel or its ethers such as, for example, propylene
glycel monomethyl ether, butylene glycol, hexylene
glycol, dipropylene glycocl and alsc diethylene glycol
alkyl ethers such as, for example, diethylene glycol
monoethyl ether or monobutyl ether. The solvents may
then be present in concentrations between around 0.01%
to 35% by weight and, preferably, between around 0.1%
and 25% by weight relative to the total weight of the
composition.

The dyeing composition may contain, in addition,
one or more adjuvants conventionally used in hair
dyeing compositions.

The term “adjuvant” is understood to mean an

additive, different from the aforementioned compounds.
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As examples'of adjuvants that can be used, mention
may be made of anionic surfactants, cationic
surfactants, non-ionic surfactants other than those
described previously, amphoteric surfactants,
zwitterionic surfactants or mixtures thereof; anionic
polymers, cationic polymers other than those described
previously, non-ionic pelymers, amphoteric polymers,
zwitterionic polymers, or mixtures thereof; mineral or
organic thickening agents, and in particular anionic,
cationic, non-ionic and amphoteric polymeric
associative thickeners; antioxidants or reducing
agents; penetrating agents; sequestering agents;
fragrances, buffers, dispersing agents; conditioning
agents such as, for example, volatile or non-volatile
silicones, which may be modified or unmodified, and
that are different from the organic silicon compounds
of the invention; film-forming agents; ceramides,
preservatives; opacifiers; and antistatic agents.

The above adjuvants are, in general, present in an
amount between, for each of them, 0.01% and 20% by
weight relative to the weight of the dye composition.

Of course, those skilled in the art will take care
to select the optional adjuvant(s) mentioned above in
such a way that the advantageous properties
intrinsically associated with the compositions
according to the invention are not, or not
substantially, impaired by the addition(s) envisaged.

The pH of the dyeing composition 1s generally
between 3 and 12 approximately, preferably between 5
and 11 approximately. It may be adjusted to the desired
value using acidifying or alkalinizing agents
customarily used in hair dyeing or else with the ald of
conventional buffer systems.

Among the alkalinizing agents, mention may be
made, by way of example, of aqueous ammonia, alkali
metal carbonates, alkanolamines such as mono-, di- and
triethanclamines and also derivatives thereof,
oxyethylenated and/or oxypropylenated ethylenediamines
and hydroxyalkylamines, sodium or potassium hydroxides
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and compounds of formula (XI) below:

Rgg R24
\N-R-N<
Ry Ras
(XI)
in which:
. R is a propylene residue opticnally substituted

with a hydroxyl group or a C;-C; alkyl radical;

. Ry, Rzz, Rps and Rzs, which are identical or
different, represent a hydrogen atom, a C;-C; alkyl
radical or C;-C; hydroxyalkyl radical.

Among the acidifying agents, mention may be made,
by way of example, of mineral or organic acids such as
hydrochloric acid, orthophospheric acid, carboxylic
acids such as tartaric acid, citric acid, lactic acid,
or sulphonic acids.

The dyeing composition may be in various forms,
such as in the form of liguids, creams, gels, or in any
other suitable form for dyeing hair.

The process of the present invention is a process
in which, applied to the fibres, 1is the dyeing
composition, without o©oxidizing agent, as defined
previocusly, and the colour is developed using one or
more oxidizing agents. The colour may bke developed at
acid, neutral or alkaline pH and the oxidizing agent(s)
may be added to the dyeing compesition just at the
moment of use or it (they} may be used starting from an
oxidizing composition containing it (them), applied
simultaneously with or sequentially to the composition
of the invention. Preferably, this coleoration 1is
developed at neutral pH.

According to one particular embodiment, the dyeing
composition without oxidizing agent is mixed,
preferably at the moment of use, with a composition
containing, in a medium that is suitable for dyeing,
one or more oxidizing agents. The mixture obtained is
then applied to the hair. After a leave-in time that
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generally varies from 1 tc 60 minutes approximately,
preferably 5 to 45 minutes approximately, the hair is
rinsed, optionally washed with shampoo and rinsed
again. The hair may optionally be dried.

The dyeing process of the invention comprises a
post-treatment step which consists in applying, to the
hair, a composition comprising one or more organic
silicon compounds as defined above. The composition
comprising the organic silicon compounds thus applied
may or may nhot be rinsed after an optional leave-in
time. The hair may then be dried.

Preferably, the leave-in time of this composition
comprising the organic silicen compound(s) is between a
few seconds and 60 minutes, preferably between 30
seconds and 15 minutes and more preferably still
between 1 minute and 5 minutes.

Preferably, the process of the invention comprises
a rinsing step after the step of post-treatment with
the composition comprising the organic silicon
compound (s) described previously.

Another subject of the invention 1is a multi-
compartment device or “kit” for dyeing, in which a
first compartment contains the dyeing composition as
defined above with the exception o¢f the oxidizing
agent(s), a second compartment contains one or more
oxidizing agents and a third compartment comprises one
or more organic silicon compounds. This device may be
equipped with a means for applying the desired mixture
to the hair, such as the devices described in patent
FR-A-2 586 913 in the name of the Applicant.

Another subject of the present invention is the
use of a composition comprising one or more organic
silicon compounds as defined previcusly for the
treatment of hair dyed by a dyeing composition
comprising one or more dye Precursors.

The following examples are used to illustrate the

present invention.
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EXAMPLE 1

The following compositions are produced {amount in
grams of active material):
Agueous composition containing at least one organic
silicon compound:

Lactic acid 1C.8
Bydroxyethyl cellulose (Natrosol 250 HHR from 0.4
Agqualon) )
3-Aminopropyltriethoxysilane Dow Corning 30
2-6011 Silane

Water gs for 100

Composition containing oxidation dyes and an alkaline

agent:
Oleic acid 2.7
Ammonium hydroxide 2.22(expressed as
NH;3)
Pentasodium pentetate 0.8
Moncethanclamine 0.€3
2-0Oleamido~1, 3-cctadecanediol 0.01
2,5~Diaminotoluene 0.7623
Resorcinel 0.66
m~-Aminophenol 0.14
2,4-Diaminophenoxyethancl 2HCI 0.02
Cetearyl alcohol 16.2
Oleyl alcohol 2.7
Hexadimethrine chloride (Mexomer PO 3
from Chimex)
Oleth-30 3.6
Sodium metabisulphite 0.71
Fragrance 0.5
Water ags for 100

Composition containing the agqueous hydrogen peroxide
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solution:

Trideceth Carboxamide Mea 0.85
Sodium stannate 0.04
Pentasodium pentetate 0.06
Glycerol 0.5
Cetearyl alcohol 2.28
Ceteareth-25 0.57
Hydrogen peroxide 6
Tetrasodium pyrophosphate 0.02
Phosphoric acid gs for pH2
Water gs for 100

The composition containing oxidation dyes is
diluted extemporaneously with 1 and a half times its
weight of the composition comprising the oxidizing
agent.

The mixture thus produced is applied to fine
chestnut hair. After waiting for 30 minutes, the hair
is rinsed, and washed with standard shampoco.

Next, as post-treatment of the dyeing composition,
the composition comprising the (3-
aminopropyl) triethoxysilane compound is applied to this
hair.

After waiting for 5 minutes, the compeosition is
rinsed.

After lightening and dyeing, hair that is dyed a
light chestnut colour is in the end obtained. The hair
has pronounced styling properties with a lot of volume
and mere body.
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1. Hair dyeing process which comprises, in order,
a step of dyeing via application of a composition
comprising one or more dye precursors, a rinsing step
and a step of post-treatment of the hair by application
of an agqueous composition comprising at least 30% of
water and at least 20% of one or more organic silicon
compounds chesen from the silanes that comprise one
silicon atom and the siloxanes that comprise two or
three silicon atoms, the organic silicon compounds
comprising one or more basic chemical functional groups
and one or more hydroxyl groups or hydrolysable groups
per molecule,

2. Process according to Claim 1, in which the
organic silicon compounds are such that the basic
chemical functional groups of the organic silicon
compound are chosen from primary, secondary or tertiary
amines.

3. Process according to Claim 1 or 2, in which the
organic silicon compounds are such that the
hydrolysable groups are chcsen from alkoxy, aryloxy and
halogen groups.

4., Process acceording to any one of Claims 1 to 3,
in which the organic silicon compound(s) is (are)
chosen from the compounds of formula (I):

R, Ry
“N-Ry- Si— R,
Ry Ry

(I)
in which:
Ry represents a halogen or an OR’ or R'; group:
Rs represents a halogen or an OR’’ or R’; group;
Rs represents a halogen an OR’’’ or R’; group;
Ry, Rz, Rz, R', R"F, R, Rf;, R’, and R’; represent,
independently of one another, a saturated or
unsaturated, linear or branched hydrocarbon-based group
optionally bearing additional chemical groups, Ri, Rz,
R, R’ and R"’’ being able in addition to denote
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hydrogen, and two at least of the groups Rs;, Rs and Rg
respectively denoting OR’, OR’’ and OR’’’, two at least
of the groups R’, R” and Rf’’ being other than
hydregen; and

R, R,
“N-R,- §i/
R{ ?\\Rs

R
s
Ry - Si

(ITI)

in which:

Ry, Rz, Rz, Ry and Re¢ are defined as above:;

R"4 represents a halogen atom or an ORi;; group;

Ry represents a halogen atom or an ORjp or R'': group;

Ry represents a halecgen atom an QORg, R'’: or R3;NRiR:
group;

R*7y, R'72, Rg, Rip and Riz represent a saturated or
unsaturated, linear c¢r branched hydrocarbon-based group
optionally bearing additional chemical groups, the
groups Rji, Ry and Rg being able in addition to
represent a hydrogen atom; one at least of the groups
R¢;, Ry and Rg denoting a halogen atom or an OR’f’7, ORyy
or ORg group.

5, Process acceording teo Claim 4, in which the
organic silicon compounds are such that the groups Ry,
Ry, R', R'y, R'z, R's, R, R''', R""y, R'"3, Rg, Rip and
Ri11 are chesen from Ci1-Ciz alkyl, Cs to Ciy aryl, (C1 tc
Cslaikyl (C¢ to Crgaryl and (Cs to Cupdaryl (C1 to
Cg)alkyl radicals.

6. Process according to any one of the preceding
claims, in which the organic silicon compound or
compounds are chosen from the compounds of formula

(III):

OR

H,N ( CHy), - SiZ—OR
N

OR  (111)
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in which the R radicals, which are identical or
different, are chosen from C;~Cs alkyl radicals and n is
an integer from 1 to 6, preferably from 2 to 4.

7. Process according to any one of the preceding
claims, in which the organic silicon compound is (3-
aminopreopyl)triethoxysilane.

B. Process according to any one of the preceding
claims, in which the organic silicon compound or
compounds are present in an amount ranging from 20% to
65%, preferably from 30% to 60% of the total weight of
the composition containing them.

9. Process according to any one of the preceding
claims, in which the water is present in an amount
ranging from 30% to 78%, preferably from 40% to 70%.

10. Process according to any one of the preceding
claims, in which the dyeing step is carried ocut using a
dye precursor chosen from oxidation bases and couplers.

11. Process according to any cne of the preceding
claims, in which the dyeing step is carried out using
oxidation bases chosen from orthe-phenylenediamines and
para-phenylenediamines, double kbases, ortho-
aminophenols and para-aminophenols, heterocyclic bases,
and also the addition salts of these compounds with an
acid and the couplers chosen from meta-amincophenols,
meta-phenylenediamines, meta-diphenols, naphthols,
heterocyclic couplers and the addition salts of these
compounds with an acid.

12. Process according te any one of the preceding
claims, in which the dyeing step is carried out with a
composition which comprises one or more cationic
polymers, the cationic charge density of which is
greater than or equal to 4.

13. Process according to.any one of the preceding
claims, in which the dyeing step is carried out with a
composition which comprises one or more polyoxyethylene
or glycerolated non-ionic surfactants.

14. Process according to any cne of the preceding
claims, in which the dyeing step is carried out in the
presence of one or more oxidizing agent(s), the
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oxidizing agent preferably being hydrogen peroxide.

15. Use of a composition comprising an organic
silicon compound as defined in any one of Claims 1 to
7, on the hair following a dyeing composition
comprising one or more dye precursors.

- 1é6. Multicompartment device or “kit” for dyeing,
in which a first compartment contains a dyeing
composition as defined in any one of Claims 1 and 10 to
13, a second compartment contains one or more oxidizing
agents and a third compartment comprises one or more
organic silicon compounds as defined in any one of
Claims 1 to 7.

1 Abstract

The present invention relates toc a hair dyeing
process which comprises, in order, a step of dyveing via
application of a composition comprising one or more dye
brecurscrs, a rinsing step and a step of post-treatment
of the hair by application of an aqueocus composition
comprising at least 30% of water and at least 20% of
one or more organic silicon compounds chosen from the
silanes that comprise one silicon atom and the
silcoxanes that comprise two or three silicon atoms,
said organic silicon compounds comprising, in addition,
one cor more basic chemical functional groups and one or
more hydroxyl groups or hydrolysable groups per
molecule.

The process of the present invention makes it
possible to obtain a dyeing of the hair with very
satisfactory dyeing properties, while giving the hair
style, volume and body.

2 Representative Drawing

None
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