(12) PATENT (11) Application No. AU 199950462 B2
(19) AUSTRALIAN PATENT OFFICE (10) Patent No. 728730

(54) Title
Dyeing composition for keratinous fibres with a cationic direct colouring agent
and a silicone

(51)7 International Patent Classification(s)
A61K 007/13

(21)  Application No: 199950462 (22) Application Date: 1999.07.29
(87) WIPO No: WO000/12057

(30)  Priority Data

(31)  Number (32) Date (33) Country
98/10724 1998.08.26 FR
(43)  Publication Date : 2000.03.21

(43)  Publication Journal Date : 2000.05.11
(44)  Accepted Journal Date: 2001.01.18

(71)  Applicant(s)
L’Oreal

(72)  Inventor(s)
Christine Rondeau; Gerard Lang; Jean Cotteret

(74)  Agent/Attorney
GRIFFITH HACK,GPO Box 1285K,MELBOURNE VIC 3001

(66) Related Art
GB 2168082
GB 2173575
US 5743178




. k] ,{
PCT ORGANISATION MONDIALE DE LA PROPRIETE INTELLECTUELLE
Bureau intemational

DEMANDE INTERNATIONALE PUBLIEE EN VERTU DU TRAITE DE COOPERATION EN MATIERE DE BREVETS (PCT)

(51) Classification internationale des brevets 7 : (11) Numéro de publication internationale: WO 00/12057

Al
A61K 7/13 (43) Date de publication internationale: 9 mars 2000 (09.03.00)

(21) Numéro de la demande internationale: PCT/FR99/01876 | (81) Etats désignés: AE, AL, AM, AT, AU, AZ, BA, BB, BG, BR,
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FIl, GB, GD,
(22) Datce de dépdt international: 29 juillet 1999 (29.07.99) GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP,
KR, KZ, LC, LK, LR, LS, LT, LU, LV, MD, MG, MK,
MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG,
(30) Données relatives a la priorité: SI, SK, SL, TJ, T™M, TR, TT, UA, UG, US, UZ, VN, YU,
98/10724 26 aot 1998 (26.08.98) FR ZA, ZW, brevet ARIPO (GH, GM, KE, LS, MW, SD, SL,
SZ, UG, ZW), brevet eurasien (AM, AZ, BY, KG, KZ, MD,
RU, TJ, TM), brevet européen (AT, BE, CH, CY, DE, DK,
(71) Déposant (pour tous les Etats désignés sauf US): L’OREAL ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), brevet
[FR/FR]; 14, rue Royale, F-75008 Paris (FR). OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR,
NE, SN, TD, TG).
(72) Inventeurs; et
(75) Inventeurs/Déposants (US seulement): RONDEAU, Christine
[FR/FR]; 10 bis, rue de Verdun, F-78500 Sartrouville (FR). | Publiée
LANG, Gérard [FR/FR]; 51B, rue Robert Thomas, F-95390 Avec rapport de recherche internationale.
Saint Prix (FR). COTTERET, Jean [FR/FR]; 13, rue du Pré
Rousselin, F-78480 Verneuil/Seine (FR).

(74) Mandataire: MISZPUTEN, Laurent; L’'Oréal-DPI, 6, rue
Sincholle, F-92585 Clichy Cedex (FR).

(54) Title: DYEING COMPOSITION FOR KERATINOUS FIBRES WITH A CATIONIC DIRECT COLOURING AGENT AND A
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(54) Titre: COMPOSITION DE TEINTURE POUR FIBRES KERATINIQUES AVEC UN COLORANT DIRECT CATIONIQUE ET
UNE SILICONE

(57) Abstract

The invention concems a dyeing composition for keratinous fibres, in particular for human keratinous fibres such as hair, comprising,
in an appropriate dyeing medium, at least a cationic direct colouring agent of specific formula, and characterised in that it further contains
at least a silicone selected among amine silicones, polyalkylene silicones, silicone gums and resins. The invention also concerns methods
and devices using said composition.

(57) Abrégé

L’invention concerne une composition de teinture pour fibres kératiniques, en particulier pour fibres kératiniques humaines telles que
les cheveux, comprenant, dans un milieu approprié pour la teinture, au moins un colorant direct cationique de formule donnée, et qui est
caractérisée par le fait qu’elle contient en outre au moins une silicone choisie parmi les silicones aminées, les silicones polyoxyalkylénées,
les gommes et les résines de silicone. L’invention concerne également les procédés et dispositifs de teinture la mettant en oeuvre.
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COMPOSITION FOR DYEING KERATINOUS FIBRES WITH A

CATIONIC DIRECT DYE AND A SILICONE

The invention relates to a composition for
dyeing keratinous fibres, in particular human
keratinous fibres such as hair, comprising, in ah
appropriate dyeing medium, at least one cationic direct
dye of a given formula, and at least one particular
silicone.

The subject of the invention is also the
dyeing methods and devices using the said composition.

In the hair domain, it is poésible to
distinguish two types of dyeing.

The first is the semipermanent or temporary
dyeing, or direct dyeing, which involves dyes capable
of bringing the natural colour of the hair a more or
less marked colour modification which is resistant,
where appropriate, to several shampooings. These dyes
are called direct dyes; they can be used with or
without oxidizing agent. In the presence of oxidizing
agent, the aim is to obtain a lightening dyeing.
Lightening dyeing is performed by applying to the hair
the fresh mixture of a direct dye and of an oxidizing
agent and makes it possible in particular to obtain, by
lightening of the melanine of the hair, an advantageous
effect such as a uniform colour in the case of grey
hair or to make the colour stand out in the case of

naturally pigmented hair.
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The second is permanent dyeing or oxidation
dyeing. The latter is performed with so-called
“oxidation” dyes comprising oxidation dye precursors
and couplers. The oxidation dye precursors, commonly
called “oxidation bases” are compounds which are
initially colourless or faintly coloured which develop
their dyeing power inside the hair in the presence of
oxidizing agents added at the time of use, leading to
the formation of coloured and dyeing compounds. The
formation of these coloured and dyeing compounds
results either from an oxidative condensation of the
“oxidation bases” with themselves, or an oxidative
condensation of the “oxidation bases” with colour
modifying compounds commonly called “couplers” and
generally present in the dyeing compositions used in
oxidation dyeing.

To vary the shades obtained with the said

oxidation dyes, or to increase their shimmer, direct

dyes are sometimes added to them.

Among the cationic direct dyes available in
the field of dyeing of keratinous fibres, especially
human keratinous fibres, compounds are already known
whose structure is developed in the text which follows;
nevertheless, these dyes lead to colours which exhibit
characteristics which are still inadequate from the
point of view of the intensity and homogeneity of the
colour distributed along the fibre; it is said, in this

case, that the colour is too selective, and from the
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point of view of fastness, in terms of resistance to
various attacks to which the hair may be subjected
(light, adverse weather conditions, shampooings).

However, after major research studies carried
out on this question, the applicant has just now
discovered that it is possible to obtain novel
compositions for dyeing keratinous fibres which are
capable of giving intense and nevertheless only
slightly selective colours which are quite resistant to
the various attacks to which the hair may be subjected,
by combining at least one particular silicone with at
least one cationic direct dye known in the prior art
and which have the respective formulae defined
hereinafter.

This discovery forms the basis of the present
invention.

The first subject of the present invention is
therefore a composition for dyeing keratinous fibres
and in particular human keratinous fibres such as hair,
containing in an appropriate dyeing medium, (i) at
least one cationic direct dye whose structure
corresponds to the formulae (I) to (IV) defined
hereinafter, characterized in that it contains in
addition (ii) at least one particular silicone.

(i) The cationic direct dye which can be used
according to the present invention is a compound chosen
from those of the following formulae (I), (II), (III),

(ITI’), (IV):



a) the compounds of the following formula

(I):
R,
a
A—D=D N )
N\
X R,
RS
in which:
5 D represents a nitrogen atom or the -CH
group,

R; and R,, which are identical or different,
represent a hydrogen atom; a C;-C4 alkyl radical which
may be substituted with a -CN, -OH or -NH; radical or

10 form with a carbon atom of the benzene ring an
optionally oxygen-containing or nitrogen—conﬁaining
heterocycle which may be substituted with one or more
Ci1-C4 alkyl radicals; a 4’-aminophenyl radical,

R3; and R’3, which are identical or different,

15 represent a hydrogen or halogen atom chosen from
chlorine, bromine, iodine and fluorine, a cyano, C;-Cy4
alkyl, C,-C4 alkoxy or acetyloxy radical,

X~ represents an anion which is preferably
chosen from chloride, methylsulphate and acetate,

20 A represents a group chosen from the

following structures A; to Ajq:

R‘
-i—-N/ I ~ N +/ , N
i R—N H
}NéL\ INTNF LN
| ) /
R, R, R,




,R4 ,R4
" -
- : ' /A
R4 N\ / R4 N N)\
[} |
R, R,
A, A, Ag
R, N'R‘ R,
+ 7\ -
N NS A
R N)\ N 4 fl\] X R:‘ \N
R R, R
4 4
A, Aq A,
R
R 4
' N—N{r‘ >':>\
N2 B
N"R R;U 0.7
R, R,
AlO AH A12
R R
s 4 4
7 \+ NG N N:
=N ] L
AJ
k AM A15
R, /R‘ X
’/N+ R‘\/N"‘ ! l
\ | N\ = N+
PDa d >— N7 R,
=s ~s |
RA
A15 A17 A.la
and
R‘
Ri. o
\[/\
N+
\R Ay

in which R4 represents a C;-C4 alkyl radical which may

5 be substituted with a hydroxyl radical and Rs represents
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a C;-C4 alkoxy radical, with the proviso that when D
represents -CH, A represents A; or A;; and Rj is
different from an alkoxy radical, then R, and R; do not
simultaneously denote a hydrogen atom;

b) the compounds of the following formula

(II):
Ry
R
B—N=—N N/E
\R (I
x. 7
Ry
in which:
Rs represents a hydrogen atom or a C;-C4 alkyl
radical,

R, represents a hydrogen atom, an alkyl
radical which may be substituted with a -CN radical or
with an amino group, a 4’-aminophenyl radical or forms
with Re¢ an optionally oxygen-containing and/or nitrogen-
containing heterocycle which may be substituted with a
C:-C4 alkyl radical,

Rg and Rg , which are identical or different,
represent a hydrogen atom, a halogen atom such as
bromine, chlorine, iodine or fluorine, a C;-C; alkyl or
C1-C4 alkoxy radical, a -CN radical,

X~ represents an anion which is preferably
chosen from chloride, methylsulphate and acetate,

B represents a group chosen from the

following structures Bl to.B6:



e

R

R1o /R10 , 10 R
R "
)\ '. ' R, /K :
\ )
10 |
R
B1 B2 2 B3
- R
o’ l RN / 10
N \ and “ l ;
N+ N+
| R S
Ria
B4 B5 B6

in which Rjp represents a C;-C4 alkyl radical, R;; and
Rz, which are identical or different, represent a
hydrogen atom or a C;-C; alkyl radical;

5 c) the compounds of the following formulae

(III) and (III'’):

R
'14 E—D, =
E—D,‘——D;—(N)m Ris X -
. R
X R15
(1
in which:
10 R13 represents a hydrogen atom, a C;-C4 alkoxy

radical, a halogen atom such as bromine, chlorine,

iodine or fluorine or an amino radical,
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Ri14 represents a hydrogen atom, a C;-Cs4 alkyl
radical or forms with a carbon atom of the benzene ring
a heterocycle which is optionally oxygen-containing
and/or substituted with one or more C;-C; alkyl groups,

R;s represents a hydrogen or halogen atom such
as bromine, chlorine, iodine of fluorine,

Ri;e and R;7, which are identical or different,
represent a hydrogen atom or a C;-C4 alkyl radical,

D, and D,, which are identical or different,
represent a nitrogen atom or the -CH group,

m =0 or 1,
it being understood that when R;3 represents an
unsubstituted amino group, then D; and D; simultaneously
represent a -CH group and m = 0,

X~ represents an anion which is preferably
chosen from chloride, methylsulphate and acetate,

E represents a group chosen from the

following structures El1 to ES8:

E1 E2




OH
0 0
R' _R’ R'_ /JL\ _R'
N N+ . N |N+
K/k )\)\ N
R y— Y/
R \N+
E3 E4 |IR'
ES
R|
/
/' ; l = and “\ \:
N+/\ N+ N
| | \
R' R' R'
E6 E7 E8

in which R’ répresents a C;-C4 alkyl radical;
when m = 0 and D; represents a nitrogen atom,
then E may also denote a group having the following

5 structure E9:

R
N/
= )
N+
iy
in which R’ represents a C;-C; alkyl radical,
d) the compounds of the following formula
10 (IV):
G—N=N—7J (IV)
in which:
the symbol G represents a group chosen from the

following structures G; to-Gsr
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R Ry, ,
s N Ry N+
X" | X"
Rig R
G, G,
Rea
Rﬂ\"i
P, =
M
G

in which structures G; to Gs,

R;s denotes a C;-C4 alkyl radical, a phenyl radical which
may be substituted with a C;-C; alkyl radical or a
halogen atom chosen from chlorine, bromine, iodine and
fluorine;

Rjs denotes a C;-C4 alkyl radical or a phenyl radical;

Rzo and Rz:, which are identical or different, represent
a C;-C4 alkyl radical, a phenyl radical, or form
together in G; a benzene ring which is substituted with
one or more C;-C4 alkyl, C,-C4 alkoxy or NO, radicals, or
form together in G; a benzene ring which is optionally
substituted with one or more C,-C; alkyl, C;-C;, alkoxy or
NO, radicals;

Rzo may denote, in addition, a hydrogen atom;

Z denotes an oxygen or sulphur atom or an -NR;9 group;

M represents a group -CH, -CR (R denoting C;-C4 alkyl),

or -NR22(X7),;
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K represents a group -CH, -CR (R denoting C;-C4 alkyl),
or -NRz2(X')y;
P represents a group -CH, -CR (R denoting C;-C; alkyl),
or -NR,>(X");:; r denotes zero or 1;
R, represents an O atom, a C;-C4; alkoxy radical or a
C1-C4 alkyl radical;
R>3 and Ry4, which are identical or different, represent
a hydrogen or halogen atom chosen from chlorine,
bromine, iodine and fluorine, a C;-C4 alkyl radical, a
C1-C4 alkoxy radical or an -NO, radical;
X" represents an anion which is preferably chosen from
chloride, iodide, methylsulphate, ethylsulphate,
acetate and perchlorate;

with the proviso that
if Ry, denotes O, then r denotes zero;
if K or P or M denote -N-(C;-C4 alkyl)X , then Rz3 or Ry
is different from a hydrogen atom;
if K denotes -NRy;(X),, then M = P = -CH, -CR;

if M denotes -NR,;(X )., then K

P = -CH, -CR;

if P denotes -NR(X7),, then K M and denote -CH or

-CR;

if Z denotes a sulphur atom with R;; denoting C;-C4
alkyl, then Ry is different from a hydrogen atom;

if Z denotes -NR,;, with R;g denoting C;-C4 alkyl, then at
least one of the Rjg, Ryp or R;; radicals of the group
having the structure G, is different from a C;-C4, alkyl
radical;

the symbol J represents:
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-(a) a group having the following structure J;:

Ry J,

25 6

in which structure J,,

Rys represents a hydrogen atom, a halogen atom chosen
from chlorine, bromine, iodine and fluorine, a C;-C4
alkyl radical, a C;-C4 alkoxy radical, a radical -OH,
-NO,, -NHRzg, -NRy9R3p, -NHCO(C;-Csalkyl), or forms with
Ry a 5- or 6-membered ring containing or otherwise one
or more heteroatoms chosen from nitrogen, oxygen or
sulphur;

R,6 represents a hydrogen atom, a halogen atom chosen
from chlorine, bromine, iodine and fluorine, a C;-C4
alkyl or C;-C4 alkoxy radical, or forms with R;7; or Ryg a
5- or 6-membered ring containing or otherwise one or
more heteroatoms chosen from nitrogen, oxygen or
sulphur;

R;7 represents a hydrogen atom, an -OH radical, an -NHRgpg
radical, an -NR,gR3y radical;

R,s represents a hydrogen atom, a C;-C4 alkyl radical, a
C:-C4 monohydroxyalkyl radical, a C;-C4; polyhydroxyalkyl
radical, a phenyl radical;

Rys and Rig, which are identical or different, represent
a C;-C4 alkyl radical, a C;-C4 monohydroxyalkyl radical,

a C,-C4 polyhydroxyalkyl radical;
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-(b) a 5- or 6- membered nitrogen-containing
heterocycle group which is capable of containing other
heteroatoms and/or carbonyl-containing groups and which
may be substituted with one or more C;-C; alkyl, amino
or phenyl radicals,
and in particular a group having the following

structure J,:

in which structure J,,
R3; and Rj3z, which are identical or different, represent
a hydrogen atom, a C;-C4 alkyl radical, a phenyl

radical;

Y denotes the -CO- radical or the radical ;
n =0 or 1, with, when n denotes 1, U denotes the -CO-
radical.

In the structures (I) to (IV) defined above,
the C;-C4 alkyl or alkoxy group preferably denotes
methyl, ethyl, butyl, methoxy or ethoxy.

The cationic direct dyes of formulae'(I),
(IT), (III) and (III’) which can be used in the dyeing
compositions in accordance with the invention are known
compounds which are described, for example, in patent

applications WO 95/01772, WO 95/15144 and
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EP-A-0,714,954. Those of formula (IV) which can be used
in the dyeing compositions in accordance with the
invention are known compounds which are described, for
example, in patent applications FR-2,189,006,
FR-2,285,851 and FR-2,140,205 and its certificates of
addition.

Among the cationic direct dyes of formula (I)
which can be used in the dyeing compositions in
accordance with the invention, there may be mentioned
more particularly the compounds corresponding to the

following structures (Il) to (I54):

/>—N N—@-NH —CH, CI (11)

/>—N N—@-— cr (12)




15
CH,
7\ / .
H,C—N+ CH——CH N\ Cl (13)
— CH, '
/CHa
7\ CH:CH@—N\ Cl” (14

/ | CHy
H3C—N<:\>—CH ——CHQ—N\ c 8
— C,H,CN
. CH
/ /7 :
HO-H‘CQ—NO—CH——‘—CH N, c” e
— CH,
o)
74 ' : :
HgC—NC\>—CH=CH©—N o m
\
— CH

AN
— T8
l|\/>-—N N N
. CH3
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N+~
MN=N
cH ¢ e
3 N CH,
n—NE
||\ \>—N=N—©—NH2 Cl- (110)
N\

[ \>—N=N NH, ok (111)

CH OCH,

N+ Csz
\ / '
| >—N=N N o (112)
\
N C,H
N+ 4 C,H,-CN
f N / .
“\ >—N=N‘©—N\ o] (113)
N C,H,-CN
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N+
[ \>_N=N—®—NH2 cl- (114)
N

[ \>_N=N NH, cl (115)

CH, Cl

3 N+
I \>_N=N‘©—NH2 cI- (116)
N
\N+'N /H
)|\/>—N=N—©—N\ cr (117)
C2H5

\L\}—N=N oz | W cl (118)
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Y )

E:‘/ N=N——<:::>h—N\ ol
N+ C,H
N /H

[: p N=N——<i::j>——N\ cl
N+ CH,-CH,-NH,

cH, [ ’

N / .
i p N=N N\ C
N+ CH,-CH,-OH

N H
r’ /
&\ >~—N=N N\ Cl-
N+ CH,-CH,-CN

N~ /
“\ \>—N=N N\ Cl-

(119)

(120)

(121)

(122)

(123)




S \
CH

O-CH,

3

NH

O-CH,

O-CH,
CH,

N
CH,
CH,

ClI-

CH,-CH,-CN

o

cr-

Cl-

cl-

Cl”

(124)

(125)

(126)

(127)

(128)

(129)
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CH,
72 / .
H,C—N+ N=N N\ Cl (130)
— CH,
CH,
N
E />_N=N‘©;NH—©—NHZ Cl- (131)
N+
\
CH,
| N=N NH, Cl- (132)
N+
'lq/ \CH:‘
CH,
= CH,
/
X N =N—©-N cl- (133)
N+ \
| CH,§
CH,
74
CH:—N( /CH3 .
/N N=N N\ Cl (134)
cH, CH,
CH
/ 3

N=N+ /CH:,
H,C-O \ / N=N—©-N\ Cl- (135)
CH,
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X _ 7N |
| ” N=N NH, CI" (38
7 N+ —
N ~
CH,
CH
N=N [ )
TN= N cl™ (37
N+ CH
T/ \CH3 3
CH,
CHy
N=N+ /CH3
H.C-O = )
. U—N N N, Cl™  (138)
CH,
O-CH,
H,C
- CH3
N=N N/ i
\N/ \ Cl™ (139)
\ CH,
CH

S CH,
N/ S
CH
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N/S /CH3
“\ /} N=N / \ N\ Cl-
N\+ — CH,

H,C \
CH,
e
C -
| N=N N NH
/
N+ \__/
\
CH,
s
N+ }3H3
[ \>—N=N—©—N\ Cl-
S CH,
%
N+ /CH3
[ = o
S CH,

CN

N—S /CH3
)|\ />—N =N—©—N\ cl’
N+ CH,

(141)

(142)

Cl-

(144)

(145)

(143)




N+ /CH3
[\>-—N=N N Cl* (48)
g \
CH,
OCH,
e
N+ /CH.,
\ _ .
[ >—N— N\ Cl™ 47
S
CH,
CH,
-
N+ CH,
| >n= /
N=N N CH,SO, "
s \
CH,
Cl
/CZHS
N+ CH,
| Hn= /
N=N N CH,SO, "
S \
CH,
/CH3
N+

(148)

(149)
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CH, O-CH,

[ \> _N=N NH, Cl”™ (51

CH,; O-CH, , and

CH,

| \ 152
I - (152)

NEL Pk
”\ \>_N:N—©—N\ CH,SO, " (153)
S CH

N+ |CHy-CH,-CN

N\ ne a
E>—N N N I (54)

S CH,

Among the compounds having the structures
(I1) to (I54) which are described above, the compounds
5 corresponding to the structures (Il), (I2), (Il4) and
(I31) are most particularly preferred.
Among the cationic direct dyes of formula
(IT) which can be used in the dyeing compositions in

accordance with the invention, there may be mentioned
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more particularly the compounds corresponding to the

following structures (II1l) to (II9):

oHy
Y\>__N=N~©—N\ ci (i)
N*-s CH,

HG”

H,C

~ | oy
Xy N=NON\ cl” 2
+
| CH,
CH, :
CH,

- /
CHy N+ N=N N c- (3
\ 7 \
CH,

CH,
H,C N+/ CH,
\E \>—N:N—©—N\ Cl™  (114)
s CH,
CN :
CH,

/
\[ \>_N=N_QN cHSO,” - (5
\
s CH, .
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CH,

N+ CH,
N- / )
)‘\ \>—N:N-®—N\ CH,SO,” (I16)
S CH,

H,C

i
NN S
)|\ \>— N=N ~©— N CH,80," (II7)
H,C < S CH
t\\j 3
CH,
/CH, CH,
NN /CH3
| \>—N_—_N N CH,50,” (18)
CH,

/
N_N+ /CH3
i O NI
N S CH,

Among the cationic direct dyes of formula

H,

(ITI) which can be used in the dyeing compositions in
accordance with the invention, there may be mentioned
5 more particularly the compounds corresponding to the

following structures (III1l) to (III1l8):

and
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/>_-cu N—N @ Cn)
=D

C 3

)L

(n2)

H,C

CH=N— N . (n3)
H,C
CH=N— N—@ CH,SO,” (lli4)
H,C— \ CH=N— N—@-— cl’ (1ns)

7\
H,C—N+ CH=N—N CH,SO, " (|||6)

il

H,C—

Q@

Q
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H,C—N+ CH=N—N CH,SO,° (m?)

Do D -

H,C—N+ CH=N—N (118)

H,C— C\>—CH N— N4®— Cl™  (9)

@CH N— N—@ CH,SO,” (lI110)
\

Q

I N
7\ CH=N—N — CH,SO, " (1)
—Ns
\
CH, ;
/ \ ‘CH:N_TO—CI CH,SO, " (1M12)
N CH,
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H3c_yq{i\>7C|-|=N—-T—©—OCH3 CH,SO,” (In13)

CH,
[
N
[ / N=N—©—OCH3 cr (n14)
N+
\
CH,

@c;—mcy—;-@—NHz CH,COO " (in15)
A

\

CH, :

H3C—N</:\>—CH=CH4©—NH2 CH,COO "~ (u116)
7\ :

H,C—N+ CH=N—T cl (n7)
— CH,

; and

OH
CI—@-N=N cl- (118)

=
N+

|
CH,

HC— NN

Among the particular compounds having the

structures (III1l) to (III18) which are described above,
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the compounds corresponding to the structures (III4),
(ITIS) and (III13) are most particularly preferred.
Among the cationic direct dyes of formula
(ITII’) which can be used in the dyeing compositions in
5 accordance with the invention, there may be mentioned
more particularly the compounds corresponding to the

following structures (III’1l) to (III’3):

~ N=N )
| | Cl (1)
X
T+ CH, ~NH
CH . .

3

CH; N+ \ CH=CH N
_ | | | cr (1°2)
=
NH . and
[
N+
N/
“\ \>—N= N
N | | cr (-3
\ N Z
CH, |
CH,
10 Among the cationic direct dyes of formula

(IV) which can be used in the dyeing compositions in
accordance with the invention, there may be mentioned
more particularly the compounds having the following

structures (IV); to (IV)q7:
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CH,
X— N=N N

| CH,
N+ (V)5

| cHso, NG,
CH,

The cationic direct dye(s) used according to
the invention preferably represent from 0.001 to 10% by
weight approximately of the total weight of the dyeing
composition and still more preferably from 0.005 to 5%

by weight approximately of this weight.

(ii) The silicones which can be used
according to the present invention are chosen from the
group consisting of:

(ii); aminated silicones,
(ii), polyoxyalkylenated silicones,
(ii)3; silicone gums and resins.

In the whole of the present invention,
silicone is understood to mean, in accordance with what
is generally accepted, all organosilicon-containing
polymers or oligomers having a linear or cyclic,
branched or crosslinked, structure of variable
molecular weight, which are obtained by polymerization
and/or polycondensation of suitably functionalized
silanes, and which mainly consist of a repeat of
principle motifs in which the silicon atoms are linked
to each other by oxygen atoms (siloxane bond

=Si-0-Si=), optionally substituted hydrocarbon radicals
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silicon atoms. The most common hydrocarbon radicals are

the alkyl radicals,

in particular as C;-Cjp, and in

particular methyl, the fluoroalkyl radicals, the aryl,

and in particular phenyl, radicals.

According to the invention, aminated silicone
denotes any silicone comprising at least one primary,
secondary or tertiary amine or a quaternary ammonium
group.

Also according to the invention,
polyoxyalkylenated silicone denotes any silicone
comprising at least one oxyalkylenated group of the
(-CxH2x0O-)a type in which x may vary from 2 to 6, and a
is greater than or equal to 2.

In accordance with the invention, the
aminated silicones (ii); are chosen from:

(ii),(a) the compounds which are called in the CTFA
dictionary “amodimethicone” and which correspond to the
following formula (V):

ci,

o

a
tn
*

[&]

:—o——Si—R

L

CH,

m

e
o

s — % — () — 0 —w
i

x
.
|

r

in which R denotes the CH3 or OH radical, and
are integers which depend on the molecular

generally such that ‘the said number-average
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molecular weight is between 5000 and 500,000
approximately;
(ii)i1(b) the compounds corresponding to the

following formula (VI):

(R') 2 (T) 3-a=S1 [0S1 (T) 21a= [0S (T) b (R") 2-p]m-08i (T) 3-a= (R) 4 (VI)
in which,

T is a hydrogen atom, or a phenyl, or OH, or C;-Cg
alkyl, and preferably methyl, radical,

a denotes the number 0 or an integer from 1 to 3, and
preferably O,

b denotes 0 or 1, and in particular 1,

m and n are numbers such that the sum (n + m) may Qary
in particular from 1 to 2000 and in particular from 50
to 150, it being possible for n to denote a number from
0 to 1999 and in particular from 49 to 149 and it being
possible for m to denote a number from 1 to 2000, and
in particular from 1 to 10;

R! is a monovalent radical of formula -CqH2qL in which g
is a number from 2 to 8 and L is an optionally
quaternized amino group chosen from the groups:

-N (R%) -CH,-CH,-N (R?) ,

=N (R?) 5

-N®(R%) 5Q°

-N®(R%) (H) 20

-N®(R?) ;HQ™

-N (R?) -CH,-CH,-N® (R?) (H).Q",
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in which R? may denote hydrogen, phenyl, benzyl, or a

monovalent saturated hydrocarbon radical, for example

an alkyl radical having from 1 to 20 carbon atoms and Q°

represents a halide ion such as, for example, fluoride,
5 chloride, bromide or iodide.

A product corresponding to this definition is
the polymer which is called in the CTFA dictionary
“trimethylsilylamodimethicone”, which corresponds to
the following formula (VII):

10

CHy CH
| —l |-
(CHJ):‘ SiO ?iO I Sio Si(CH,),

CHy J T* (Vi)
n cucs,

N,
in which n and m have the meanings given above ([cf
formula (VI)]. Such compounds are described, for
example, in patent application EP-A-95238; a compound
15 of formula (VII) is for example sold under the name
Q02-8220 by the company OSI.
(ii),(c) the compounds which correspond to the

following formula (VIII):
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o
R'— CH;—CHOH—CH, — NTR ), Q

R3 ‘ R
I 7 ! b Vil
R~ Si—O—+Si—O0 ?i—o ?.--R (v
|
LS B J v
_r s

in which,

R® represents a monovalent hydrocarbon radical having
from 1 to 18 carbon atoms, and in particular a C;-Cjg
alkyl or C,-C;3 alkenyl, for example methyl, radical;
R’ represents a divalent hydrocarbon radical, in
particular a C;-C;g alkylene radical or a C;-Cis, for
example C;-Cg, divalent alkyleneoxy radical;

Q" is a halide, in particular chloride, ion;

r represents a mean statistical value from 2 to 20 and
in particular from 2 to 8; |
s represents a mean statistical value from 20 to 200
and in particular from 20 to 50.

Such compounds are described more
particularly in patent US-4,185,087.

One compound falling into this class is that
sold by the company Union Carbide under the name “Ucar
Silicone ALE 56”.

When these compounds are used, a particularly
advantageous embodiment is their use jointly with
cationic and/or nonionic surfactants. By way of
example, it is possible to use the product sold under
the name “Emulsion Cationique DC 929” by the company

Dow Corning, which comprises, in addition to
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amodimethicone, a cationic surfactant comprising a

mixture of products corresponding to the formula:
Cx,
|

ai———fg——c% :53

cH,
:

in which R’ denotes alkenyl and/or alkyl radicals having
from 14 to 22 carbon atoms derived from tallow fatty
acids, and known by the CTFA name “tallowtrimonium
chloride”,

in combination Qith a nonionic surfactant of formula:
CoHy9-CgHg— (OC2Hy) 10-OH, known by the CTFA name

“Nonoxynol 10”.

It is also possible to use, for example, the
product sold under the name “Emulsion Cationique DC
939” by the company Dow Corning, which comprises, in
addition to amodimethicone, a cationic surfactant which
is trimethylcetylammonium chloride and a nonionic
surfactant of formula:

Ci3H27- (OC2Hy) 12-0OH, known by the CTFA name
“trideceth-12".

Another commercially available product which
can be used according to the invention is the product
sold under the name “Dow Corning Q2 7224” by the
company Dow Corning, comprising, in combination the
trimethylsilylamodimethicone of formula (VII) described
above, a nonionic surfactant of formula:

CgH17-CgHy— (OCH,CH;) 40-OH, known by the CTFA name

“octoxynol-40”, a second .nonionic surfactant of
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formula: C;,Hz5— (OCH2-CH;) ¢-OH, known by the CTFA name
“isolaureth-6”, and propylene glycol.
The polyoxyalkylenatéd silicones (ii),,
according to the present invention are chosen from the
5 compounds having the following general formulae (IX),

(X), (XI) and (XII):

e, [cH, | [ CliHa 00 <i>H3 ] TH3
I | ]
RI-siO Sio Sio Sio Si—R’ (1X)
CH, B RS Je L R7 Ju L CH, Jw CH,
oo [on) [ o
R&— SiO Sio Si0 si—R® (X)
LH:, | R’ do L CH, w CH,
e (] e]
R— SiO Sio Sio si—R’ (X1)
l | i
CH, rlqs CH, CH,
- —Jt L Jw
r_‘ ——
1
R— i [Osii ] (OC,H 57— (OC,Hgh-OR™ (i)
X
CH, s
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in which formulae (IX), (X), (XI) and (XII),
- R®%, identical or different, represents a C;-C3, linear
or branched, alkyl radical or a phenyl radical,
- R7, identical or different, represents a radical

5 —CcHzc-0- (C2H40) a (C3HgO) p-R® or a radical
~CcHyc=0- (C4HgO) a-R°?,
- R%, R', which are identical or different, denote a
C2-Ci2, linear or branched, alkyl radical, and
preferably the methyl radical,

10 - R%®, identical or different, is chosen from a hydrogen
atom, a C;-Cy2, linear or branched, alkyl radical, a
C;-Cg¢, linear or branched, alkoxy radical, a C;-Csjyg,
linear or branched, acyl radical, a hydroxyl radical,
an -SOsM radical, a C;-C¢ aminoalkoxy radical which is

15 optionally substituted on the amine, a C,-C¢ aminoacyl
radical which is optionally substituted on the amine, a
radical -NHCH,CH,COOM, a radical -N(CH,CH,COOM),, an
aminoalkyl radical which is optionally substituted on
the amine and on the alkyl chain, a C;-Ci3p carboxyacyl

20 radical, a phosphono group which is optionally
substituted with one or two substituted aminoalkyl
radicals, a radical -CO(CH;)4COOM, -COCHR'!(CH,)4COOM,
-NHCO (CHz2) ¢OH, -NH3Y, a phosphate group,

- M, identical or different, denotes a hydrogen atom,

25 Na, K, Li, NHy or an organic amine,

- R! denotes a hydrogen atom or an -SO3;M radical,

- d varies from 1 to 10,

- u varies from 0 to 20,
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- w varies from 0 to 500,
- t varies from 0 to 20,
- p varies from 1 to 50,
- a varies from 0 to 50,
5 - b varies from 0 to 50,
- the sum (a + b) is greater than or equal to 2,
- ¢ varies from 0 to 4,
- x varies from 1 to 106,
- Y represents a monovalent inorganic or organic anion
10 such as halide (chloride, bromide), sulphate,
carboxylate (acetate, lactate, citrate).

These silicones are in particular described
in patents US-A-5,070,171, US-A-5,149,765,
US-A-5,093,452 and US-A-5,091,493.

15 Such silicones are for example marketed by
the company RHODIA CHIMIE under the name MIRASIL DMCO,
by the company GOLDSCHMIDT under the names ABIL WE 09,
ABIL EM 90, ABIL B8852, ABIL B8851, ABIL B 8843, ABIL
B8842, by the company DOW CORNING under the names FLUID

20 DC 190, DC 3225 C, Q2-5220, Q25354, Q2-5200, by the
company RHONE POULENC under the names SILBIONE HUILE
70646, RHODORSIL HUILE 10634, by the company GENERAL
ELECTRIC under the names SF1066, SF1188, by the company
SWS SILICONES under the name SILICONE COPOLYMER F 754,

25 Dby the company AMERCHOL under the name SILSOFT BEAUTY
AID SL, by the company SHIN-ETSU under the name KF 351,
by the company WACKER under the name BELSIL DMC 6038,

by the company SILTECH under the names SILWAX WD-C,
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SILWAX WD-B, SILWAX WD-IS, SILWAX WSL, SILWAX DCA 100,
SILTECH AMINE 65, by the company FANNING CORPORATION
under the names FANCORSIL SLA, FANCORSIL LIM1, by the
company PHOENIX under the name PECOSIL.

5 Preferably, according to the present
invention, the polyoxyalkylenated silicones
corresponding to the general formulae (X) or (XI) are
used. More particularly, these formulae correspond to
at least one of the, and preferably all of the,

10 following conditions:

- ¢ is equal to 2 or 3;

- R® denotes the methyl radical;

- R® represents a methyl radical, a C;;-Cz; acyl radical
or a —-CO(CH,)4COOM radical;

15 - a varies from 2 to 25 and more particularly from 2 to
15,

- b is equal to 0,
- w varies from 0 to 100,
- p varies from 1 to 20.

20 The polyoxyalkylenated silicones according to
the invention may also be chosen from the compounds
having the following formula (XIII):

([Z (R*?S1i0) qR"S1iZ0] [ (ChH200) £]) s (XIII)
in which,

25 - R'? and R'3], which are identical or different,
represent a monovalent hydrocarbon radical,

- n is an integer ranging from 2 to 4,
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- g is a number which is greater than or equal to
4, preferably between 4 and 200 and still more
particularly between 4 and 100,

- r is a number which is greater than or equal to
4, preferably between 4 and 200 and still more
particularly between 5 and 100,

- s is a number which is greater than or equal to
4, preferably between 4 and 1000 and still more
particularly between 5 and 300,

- z represents a divalent organic group which is
linked to the adjacent silicon atom by a carbon-silicon
bond and to a polyoxyalkylene block by an oxygen atom,

- the average molecular weight of each siloxane
block is between about 400 and about 10,000, that of
each polyoxyalkylene block being between about 300 and
about 10,000,

- the siloxane blocks represent from about 10% to
about 95% by weight of the block copolymer,

- it being possible for the number-average
molecular weight of the block copolymer to range from
2500 to 1,000,000, and preferably between 3000 and
200,000, and still more particularly between 6000 and
100, 000.

R'? and R!® are preferably chosen from the
group comprising linear or branched alkyl radicals such
as for example the methyl, ethyl, propyl, butyl,
pentyl, hexyl, octyl, decyl or dodecyl radicals, aryl

radicals such as for example phenyl or naphthyl,
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aralkyl or alkylaryl radicals such as for example
benzyl or phenylethyl, and tolyl or xylyl radicals.

Z is preferably -R”-, -R”-CO-, -R”-NHCO-,
-R”-NH-CO-NH-R’"-, -R”-OCONH-R’”-NHCO-, where R” is a
C1-C6, linear or branched, divalent alkylene group such
as for example ethylene, propylene or butylene, and R’”
is a divalent alkylene group or a divalent arylene
group such as -CgH4—, CgH4—-CgHy—, CgH4—CH,-Cg¢Hy-,
-CeH4—-C (CH3) 2CeHy-.

Still more preferably, Z represents a
divalent alkylene radical, more particularly the -C3H¢-
radical or the -C4Hg- radical, which are linear or
branched.

The preparation of the block copolymers used
in the context of the present invention is described in
European application EP-0,492,657 Al, whose teaching is
included in the present description.

Such products are for example marketed under
the name SILICONE FLUID FZ-2172 by the company OSI.

The silicone gums and resins (ii)j, according
to the present invention, are chosen in particular as
regards:

(ii)s(a) the gums, from the polydiorganosiloxanes having
high molecular masses of between 200,000 and 1,000,000;
the following gums may be mentioned:

- poly[ (dimethylsiloxane) / (methylvinylsiloxane) ],

- poly([(dimethylsiloxane) / (diphenylsiloxane)],
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- poly[ (dimethylsiloxane) / (phenylmethylsiloxane) ],

- poly[ (dimethylsiloxane) / (diphenylsiloxane) /
(methylvinylsiloxane)].

The silicone resins are crosslinked siloxane
5 systems containing R;SiO;,2, RSi03/, and SiO4,; units in

which R represents a hydrocarbon group possessing 1 to
6 carbon atoms or a phenyl group. Among these products,
those which are particularly preferred are those in
which R denotes a lower alkyl radical or a phenyl

10 radical.

There may be mentioned in particular among
these resins, the product sold by the company DOW
CORNING under the name DOW CORNING 593, which is a
mixture of trimethylsiloxylsilicate and of

15 polydimethylsiloxane, or the products sold by the
company GENERAL ELECTRIC under the names SILICONE FLUID
SS 4230 and SS 4267, which are dimethyl/trimethyl/-
polysiloxanes.

Among all the silicones described above,

20 there are preferably used according to the present
invention the aminated silicones identified by the
reference (ii);(a), that is to say those corresponding
to the formula (V) described above, the aminated
silicones 1identified by the reference (ii),;(b) and

25 having the formula (VII) described above, and the
polyoxyalkylenated silicones identified by the
reference (ii); and having the respective formulae (X)

and (XI) described above.
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The silicone(s) (ii) used according to the
invention preferably represent from 0.01 to 20% by
weight approximately of the total weight of the dyeing
composition and still more preferably from 0.1 to 10%
by weight approximately of this weight.

The appropriate dyeing medium (or carrier)
generally consists of water or of a mixture of water
and of at least one organic solvent for solubilizing
the compounds which would not be sufficiently soluble
in water. As organic solvent, there may be mentioned
for example the C;-C4 lower alkanols such as ethanol and
isopropanol, the aromatic alcohols such as benzyl
alcohol as well as similar products and mixtures
thereof.

The solvents may be present in proportions
preferably of between 1 and 40% by weight approximately
relative to the total weight of the dyeing composition,
and still more preferably between 5 and 30% by weight
approximately.

The pH of the dyeing composition in
accordance with the invention is generally between 2
and 11 approximately, and preferably between 5 and 10
approximately. It may be adjusted to the desired value
by means of acidifying or alkalinizing agents normally
used in dyeing keratinous fibres.

Among the acidifying agents, there may be
mentioned, by way of example, the inorganic or organic

acids such as hydrochloric acid, orthophosphoric acid,
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sulphuric acid, carboxylic acids such as acetic acid,
tartaric acid, citric acid, lactic acid, sulphonic
acids.

Among the alkalinizing agents, there may be
mentioned, by way of example, aqueous ammonia, alkali
metal carbonates, alkanolamines such as mono-, di- and
triethanolamines as well as derivatives thereof, sodium
or potassium hydroxides and the compounds having the

following formula (XIV):

N W-N (XIV)
N7
in which W is a propylene residue which is optionally
substituted with a hydroxyl group or a C;-Ces alkyl
radical; R', R'®, R!® and R!’, which are identical or
different, represent a hydrogen atom, a C;-C¢ alkyl
radical or a C;-C¢ hydroxyalkyl radical.

The dyeing composition in accordance with the
invention may, in addition to the cationic direct
dye(s) (i) defined above, contain one or more
additional direct dyes which may for example be chosen
from the nitrobenzene dyes, the anthraquinone dyes, the
naphthoquinone dyes, the triarylmethane dyes, the
xanthene dyes, the noncationic azo dyes.

When it is intended for oxidation dyeing, the
dyeing composition in accordance with the invention

contains, in addition to the-cationic direct dye(s)
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(1), one or more oxidation bases chosen from the
oxidation bases conventionally used for oxidation
dyeing and among which there may be mentioned in
particular the para-phenylenediamines, the bis-
phenylalkylenediamines, the para-aminophenols, the
ortho-aminophenols and the heterocyclic bases.

When they are used, the oxidation base(s) preferably
represent from 0.0005 to 12% by weight approximately of
the total weight of the dyeing composition, and still
more preferably from 0.005 to 6% by weight
approximately of this weight.

When it is intended for oxidation dyeing, the
dyeing composition in accordance with the invention may
also contain, in addition to the cationic direct dyé
(i) and the silicone (ii) as well as oxidation bases,
one or more couplers so as to modify or increase the
shimmer of the shades obtained using the cationic
direct dye(s) (i) and the oxidation base(s).

The couplers which can be used in the dyeing
composition in accordance with the invention may be
chosen from the couplers conventionally used in
oxidation dyeing and among which there may be mentioned
in particular the meta-phenylenediamines, the meta-
aminophenols, the meta-diphenols and the heterocyclic
couplers.

When they are present, the coupler(s).preferably
represent from 0.0001 to 10% by weight approximately of

the total weight of the dyeing composition and still
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more preferably from 0.005 to 5% by weight
approximately of this weight.

The dyeing composition in accordance with the
invention may also contain various adjuvants which are
conventionally used in hair-dyeing compositions, such
as antioxidants, penetrating agents, sequestrants,
perfumes, buffers, dispersing agents, film-forming
agents, ceramides, preservatives, screening agents and
opacifying agents.

Of course, persons skilled in the art will be
careful to choose this or these optional additional
compounds such that the advantageous properties
intrinsically attached to the dyeing composition in
accordance with the invention are not, or not
substantially, altered by the addition(s) envisaged.

The dyeing composition according to the
invention may be provided in various forms, such as in
the form of liquids, shampoos, creams, gels, or in any
other form appropriate for dyeing keratinous fibres,
and in particular human hair. It may be obtained by
freshly mixing a composition, which is optionally
pulverulent, containing the cationic direct dye(s) with
a composition containing the silicone.

When the combination of the cationic direct
dye (i) and of the silicone (ii) according to the
invention is used in a composition intended for
oxidation dyeing (one or more oxidation bases are then

used, optionally in the presence of one or more
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couplers) or when it is used in a composition intended
for direct lightening dyeing, then the dyeing
composition in accordance with the invention contains,
in addition, at least one oxidizing agent chosen for
example from hydrogen peroxide, urea peroxide, alkali
metal bromates, persalts such the perborates and
persulphates, and enzymes such as peroxidases, laccases
and oxidoreductases containing two electrons. The use
of hydrogen peroxide or of enzymes is particularly
preferred.

Another subject of the invention is a method
of dyeing keratinous fibres and in particular human
keratinous fibres such as hair using the dyeing
composition as defined above.

According to a first variant of this dyeing
method in accordance with the invention, at least one
dyeing composition as defined above is applied to the
fibres for a sufficient time to develop the desired
colour, after which they are rinsed, optionally washed
with shampoo, rinsed again and dried.

The time necessary for the development of the
colour on the keratinous fibres is generally between 3
and 60 minutes and still more preferably 5 and 40
minutes.

According to a second variant of this dyeing
method in accordance with the invention, at least one

dyeing composition as defined above is applied to the
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fibres for ‘a sufficient time to develop the desired
colour, with no final rinsing.

According to a particular embodiment of this
dyeing method, and when the dyeing composition in
accordance with the invention contains at least one
oxidation base and at least one oxidizing agent, the
dyeing method comprises a preliminary stage consisting
of storing in a separate form, on the one hand, a
composition (Al) éomprising, in an appropriate dyeing
medium, at least one cationic direct dye (i) as defined
above and at least one oxidation base and, on the other
hand, a composition (Bl) containing, in an appropriate
dyeing medium, at least one oxidizing agent, and then
mixing them at the time of use before applying this
mixture to the keratinous fibres, the composition (Al)
or the composition (Bl) containing the silicone (ii) as
defined above.

According to another particular embodiment of
this dyeing method, and when the dyeing composition in
accordance with the invention contains at least one
oxidizing agent, the dyeing method comprises a
preliminary stage consisting of storing in a separate
form, on the one hand, a composition (A2) comprising,
in an appropriate dyeing medium, at least one cationic
direct dye (i) as defined above and, on the other hand,
a composition (B2) containing, in an appropriate dyeing

medium, at least one oxidizing agent, and then mixing

4& them at the time of use before applying this mixture to
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the keratinous fibres, the composition (A2) or the
composition (B2) containing the silicone as defined
above.

Another subject of the invention is a
multicompartment device or dyeing “kit” or any other
multicompartment packaging system in which a first
compartment contains composition (Al) or (A2) as
defined above and a second compartment contains
composition (Bl) or (B2) as defined above. These
devices may be equipped with a means allowing the
desired mixture to be delivered to the hair, such as
the devices described in patent FR-2,586,913 in the
applicant’s name.

The following examples are intended to
illustrate the invention without, however, limiting the

scope thereof.

EXAMPLES

Examples 1 to 2:

The two direct dyeing compositions which are
assembled in the following table were prepared:

(all contents expressed in grams)
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EXAMPLES No.= 1 2
Cationic direct dye of formula (Il) 0.10
Cationic direct dye of formula (I14) 0.10
Cationic direct dye of formula (IV) 0.10

Nonylphenol containing 9 moles of

ethylene oxide ..........ccieiuennn. 8.0 8.0

Aminated silicone (mixture of
polydimethylsiloxane containing
aminoethyl-aminoisobutyl/-
polydimethylsiloxane groups), sold
under the name Q2-8220 by the company
O I I T I I S 1.2

Polyoxyalkylenated silicone
(oxyethylenated polydimethylsiloxane
containing 22 EO and oxypropylenated
polydimethylsiloxane containing 23

PO), sold under the name MIRASIL DMCO

by the company RHODIA CHIMIE ....... 0.75
Ethanol ...........cciiiiiiiiinnnn.. 10 10

2-Amino-2-methyl-l-propanol ...gs... pH 9 pH 9
Demineralized water..gsp............ 100 100

The above compositions were each applied for
30 minutes to locks of natural grey hair which is 90%
white. The hair locks were then rinsed, washed with a
5 standard shampoo and then dried.

The locks were dyed in the following shades:
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Examples Shades obtained
1 dark orange-red
2 dark purple

Throughout the specification and claims, the
words “comprise”, “comprises” and “comprising” are used

in a non-exclusive sense.
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CLAIMS
1. Composition for dyeing keratinous fibres
and in particular human keratinous fibres such as hair,
containing in an appropriate dyeing medium, (i) at
least compound chosen from those of the following
formulae (1), (II), (III), (III’), (IV):
a) the compounds of the following formula

(I):

R'3
A
A—D=D N Q)
\
X R,
R3
in which:
D represents a nitrogen atom or the -CH
group,

R; and R, which are identical or different,
represent a hydrogen atom; a C;-C4q alkyl radical which
may be substituted with a -CN, -OH or -NH; radical or
form with a carbon atom of the benzene ring an
optionally oxygen-containing or nitrogen-containing
heterocycle which may be substituted with one or more
C,-C4 alkyl radicals; a 4’'-aminophenyl radical,

R3 and R’3, which are identical or different,
represent a hydrogen or halogen atom chosen from
chlorine, bromine, iodine and fluorine, a cyano, C;-Cy

alkyl, C;-C4 alkoxy or acetyloxy radical,




70

X~ represents an anion which is preferably
chosen from chloride, methylsulphate and acetate,
A represents a group chosen from the

_ following structures A; to Ajg:

R
Vi 4
—.N N AN * o
i /)\ ; I A2 . RJ—N\//Y\\}
jv o N ' ﬂ”\é“\
R, R, R,
5 A A, Ay
IR‘ ,R4
= N";Lr N-N +
- ! )\
RENG R"kN)\ : N)\
1
R, R,
A, A5 Ag
R, R, R,
N /AR
LY e BN
R « N ; R— N
N R <N |
|
R, 4 R,
A, As Ay
R
| % ‘
N=N+ -
Te 9%
N"R, R _)— N7
R, R,
Alo AH A|2
R, R
/ 4
/ \+ N+ N——N<
=N I [
A‘IJ
A14 A15
/R‘ /R‘ A
N+ R. N+ | |
’Ll/ \> — > Z NNy
~s ~s i ‘
R‘
A
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and
R‘
R, o
-
N+
k Aw‘

4

in which Rq represents a C;-C; alkyl radical which may
be substituted with a hydroxyl radical and Rs represents
a C;-C4 alkoxy radical, with the proviso that when D
represents -CH, A represents A; or A;3 and R3 is
different from an alkoxy radical, then R; and R, do not
simultaneously denote a hydrogen atom;

b) the compounds of the following formula

(I1):
RS
R
B—N=N N(G
—N= I
\R (n
X" 7
R9
in which:
R¢ represents a hydrogen atom or a C;-C4; alkyl
radical,

R; represents a hydrogen atom, an alkyl
radical which may be substituted with a -CN radical or
with an amino group, a 4’-aminophenyl radical or forms
with Rg an optionally oxygen-containing and/or nitrogen-
containing heterocycle which may be substituted with a
Ci1-C4 alkyl radical,

Rg and Ry , which are identical or different,

represent a hydrogen atom, a halogen atom such as
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bromine, chlorine, iodine or fluorine, a C;-C; alkyl or
C1-C4 alkoxy radical, a -CN radical,

X~ represents an anion which is preferably
chosen from chloride, methylsulphate and acetate,

5 B represents a group chosen from the

following structures Bl to B6:

R R ,Rﬂ) R
| |N+ NI lN+ T |N+’ 10
; ' Ru | //L\\
AN
10 |
R
B1 B2 % g
- R
4 10
m TN e T
\ 1
: N+
']“' R s
R‘lO
B4 B5 B6

in which R;o represents a C,-C4 alkyl radical, R;; and
Ri2, which are identical or different, represent a
10 hydrogen atom or a C;-C4 alkyl radical;

c) the compounds of the following formulae

(III) and (III’):
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16

(i (i

in which:

R13 represents a hydrogen atom, a C;-C4 alkoxy
radical, a halogen atom such as bromine, chlorine,
iodine or fluorine or an amino radical,

Ry represents a hydrogen atom, a C;-Cs; alkyl
radical or forms with a carbon atom of the benzene ring
a heterocycle which is optionally oxygen-containing
and/or substituted with one or more C;-C4 alkyl groups,

R;5; represents a hydrogen or halogen atom such
as bromine, chlorine, iodine of fluorine,

Ri¢ and Ry7, which are identical or different,
represent a hydrogen atom or a C;-C4 alkyl radical,

D, and D;, which are identical or different,
represent a nitrogen atom or the -CH group,

m=20or 1,
it being understood that when R;; represents an
unsubstituted amino group, then D; and D, simultaneously
represent a -CH group and m = 0O,

X" represents an anion which is preferably
chosen from chloride, methylsulphate and acetate,

E. represents a group chosen from the

following structures El to:E8:




74

/ 8
R'—N+ N : 7 N
—_— —N+
\?
E1 E2
OH
0 0
R' /ﬂ\ _R' R /ﬂ\ _R'
°N N+ . N P+
L§;/JL\\ ,/lQQ//L\\ N P
R R' \N+
E3 E4 'IQ,
ES
Rl
N
+
Ot O w3
7z Z
N+/\ N+ N
| | \
Rn R, Rl
E6 E7 Es
in which R’ represents a C;-C4 alkyl radical;
5 when m = 0 and D, represents a nitrogen atom,

then E may also denote a group having the following

structure E9:

R'
/
- O3
N+
iy

10 in which R’ represents a C;-C4 alkyl radical,




10

15

75

d) the compounds of the following formula
(IV) :
G—N=N—TJ (IV)
in which:
the symbol G represents a group chosen from the

following structures G; to Gs:

R Ry ,
vl pa

N\ y/
N+ Ry N
| X | X-
Rig Rig
G, G,
Ras
R K
P =
M
G:

in which structures G; to Gj,

Rig denotes a C;-C4 alkyl radical, a phenyl radical which
may be substituted with a C;-C4 alkyl radical or a
halogen atom chosen from chlorine, bromine, iodine and
fluorine;

Rig denotes a C;-C4 alkyl radical or a phenyl radical;
R2o and R;;, which are identical or different, represent
a C;-C4 alkyl radical, a phenyl radical, or form
together in G; a benzene ring which is substituted with
one or more C;-C4 alkyl, C;-C4 alkoxy or NO; radicals, or

form together in G; a benzene-ring which is optionally
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substituted with one or more C;-C4 alkyl, C;-C4 alkoxy or
NO, radicals;
Ryo may denote, in addition, a hydrogen atom;
Z denotes an oxygen or sulphur atom or an -NR;s group;
M represents a group -CH, -CR (R denoting C;-C4 alkyl),
or =-NRz (X7);;
K represents a group -CH, -CR (R denoting C;-C4 alkyl),
or -NR22(X");
P represents a group -CH, -CR (R denoting C;-C4 alkyl),
or -NRy> (X"),; r denotes zero or 1;
R,, represents an O atom, a C;-C4 alkoxy radical or a
C1-C4 alkyl radical;
Rz and R4, which are identical or different, represent
a hydrogen or halogen atom chosen from chlorine,
bromine, iodine and fluorine, a C;-C, alkyl radical, a
C1-Cs4 alkoxy radical or an -NO; radical;
X" represents an anion which is preferably chosen from
chloride, iodide, methylsulphate, ethylsulphate,
acetate and perchlorate;

with the proviso that
if Ry, denotes 07, then r denotes zero;
if K or P or M denote -N-(C;-C4 alkyl)X , then Ry3 or Ry,
is different from a hydrogen atom;

if K denotes -NR»,;(X),, then M = P = -CH, -CR;

if M denotes =-NR,;(X7),, then K P = -CH, -CR;

if P denotes -NRy; (X)), then K

M and denote -CH or

-CR;
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if Z denotes a sulphur atom with R;; denoting C;-C4
alkyl, then Ryp is different from a hydrogen atom;
if Z denotes -NR,; with R;9 denoting C;-C; alkyl, then at
least one of the Rjg, Ry or R;; radicals of G; is
5 different from a C;-C4 alkyl radical;
the symbol J represents:

-(a) a group having the following structure J;:

Ry J,
25 6

10 in which structure J,,
Rys represents a hydrogen atom, a halogen atom chosen
from chlorine, bromine, iodine and fluorine, a C;-C4
alkyl radical, a C;-C4 alkoxy radical, a radical -OH,
-NO;, -NHRzg, —-NRzsR3p, -NHCO(C,-Csalkyl), or forms with
15 Rz¢ a 5- or 6-membered ring containing or otherwise one
or more heteroatoms chosen from nitrogen, oxygen or
sulphur;
R represents a hydrogen atom, a halogen atom chosen
from chlorine, bromine, iodine and fluorine, a C;-Cy4
20 alkyl or C;-C4 alkoxy radical, or forms with Ry; or Rpzg a
5- or 6-membered ring containing or otherwise one or
more heteroatoms chosen from nitrogen, oxygen or
sulphur;
R;7 represents a hydrogen atom, an -OH radical, an -NHRg
radical, an -NRy9R3¢ radical;

R,s represents a hydrogen atom, a C;-C4 alkyl radical, a
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C1-C4 monohydroxyalkyl radical, a C,-C4 polyhydroxyalkyl
radical, a phenyl radical;

Rz9 and R3p, which are identical or different, represent
a C;-C4 alkyl radical, a C;-C, monohydroxyalkyl radical,
a C,-C4 polyhydroxyalkyl radical;

-(b) a 5- or 6- membered nitrogen-containing
heterocycle group which is capable of containing other
heteroatoms and/or carbonyl-containing groups and which
may be substituted with one or more C;-C4 alkyl, amino
or phenyl radicals,
and in particular a group having the following

structure J;:

/R31

in which structure J,,
R31 and R3,, which are identical or different, represent
a hydrogen atom, a C;-C4 alkyl radical, a phenyl

radical;

Y denotes the -CO- radical or the radical ;

n=0or 1, with, when n denotes 1, U denotes the -CO-

radical.
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the said composition being characterized in that it

contains, in addition, a silicone chosen from the group

consisting of:
(ii); aminated silicones,
5 (ii), polyoxyalkylenated silicones,
(ii)3 silicone gums and resins.
2. Composition according to Claim 1,
characterized in that the cationic direct dyes of

formula (I) are chosen from the compounds corresponding

10 to the following structures (Il1l) to (I54):
CH,

N/

[ />—N=N—-©—NH—-CH3 o
N+
\

CH,




e T

&
N CH,
| )— —< >~ [
N=N N cI (12)
[Nﬁ \
\ CH,
CH,
CH '
/ 3
H,C-—NC\>—CH—._.CH-©—N< ci (13)
— CH,
CH
7\ - /7
_ CH=—=CH N\ c’ (14)
"‘N{* CH,
CH,
CH
4 3 .
Hsc—N®CH:CHQN/ cl (15)
— \
C,H,CN
CH
74 3 .
HO—H4CZ—N®—CH=CH N/ Ci (18)
— \
CH,

)
H,C— N@— CH=——CH @ N cr (17
—_ \




N—NE
(el D @
2
N

[ \>—N=N . NH, cr

CH, OCH,

N+ C2H5
N /
[ >— N=N N Cl-
N \
C2H5

Ci- (18)

Cl” (9

(110)

(111)

(112)
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N+ CzHa’CN
N / :

[ >_N=N—©~N\ cl (113)
N C,H,-CN
N+
\ - A -

[ >_N_N~©—NH2 &l (114)
N

[ S—n=n NH, cr (115)

CH, cl

N+
ety
. )
v f“
N=N N Cl-
/ \ (117)
CZHS
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0
N
\ N CH
CH: I 3
CH,
s
N /H
[/>—N=N—©—N\ cl-
N\+ C2H5
CH,
&
N /H
N+ CH,-CH,-NH,

/

N N :
\
CH,-CH,-CN

Cl

Cl-

(118)

(119)

(120)

(121)

(122)
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CH
/ 3
CH
N/N: s _
“\ >—N=N N\ Cl
N CH,
-\
CH, OCH,
CHy
N| N N=N—©-N\ cl
-+
CI-% N CH,
CH,
CH, CH,
[ D—n= / -
N=N N\ Cl
N+ _
ch, N CH,
CH,
.
N+
[ \>—N=N—©—NH2 cl-
S
/CH3

\ / .
| >—— N=N N\ Cl
S CH,

CHy O-CH,

N+

||\ \>—N=N NH, cr
N
\

CH, O-CH,

(123)

(124)

(125)

(126)

(127)

(128)
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/CH3 O-CH,
N+ /C:H3
[ \>—N=N N c a29)
N\ CH,
CH, CH,
CH
7 N\ /0 .
H,C—N+ N=N N\ o] (130)
— CH,
&
N
[}——N=N-®—NH~®—NHZ crt o (31)
N+
\
CH,
/l T—N=N 7N NH, cr- (132
| -—_
N N+
N~ “CcH
I 3
CH,
2 AN cH
| ;o
X _—N=N N cl (133)
N+ \

| CH
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74 CH,
CH3— N+ /
\ N=N N
N \
/ CH,

N+
T/ \CHa Cl
CH,
CH;
N=N N
l \CH
N+ 3
. T/ \CH3
CH,
CH,

/
N=N+ /CH3
H.C-O N=N N
3 —<\-/>‘ \
CH3

O-CH,

Cl-

Cl-

Cl-

Cl-

(134)

(135)

(136)

(137)

(138)




_ | Ch
)—N=N N i
i \ (139)
TN+ CH
3
rs CH,
N| />—-N=N‘©——N\ ClI™  (140)
TN+ CH
3

Cl™ (41
y NN / )
M7= N CI” (42)
N+ CH

N=N .
/ N NH cl (143)

Cl™ (144
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e
N+
e )
S " |
\ Cl (145)
CH,
CN
/CHa
I:N+
| R CH
N=N / 3
. — N Cl-
\ (146)
CH,
OCH,
7
[N+
l { CH
N=N / 3
. — N Cl-
\ (147)
CH,
CH,
&
[N+
I N CH
—N=N N
] N C
| H,SO, "
- (148)
Cl
/CZHS |
N+
(=,
< | N
| CH,SO,~ (149)
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CH,

N+ .
N N=N
G =
|
CH

3

CH, O-CH,

o

[ \>—N=N NH, CI- (151)
N
\

CH, O-CH, .
, an

CH3
/
| N=N O N\ cl
152)
N CH,
| 2
CH '

3

CH,
/
NN CHy
|L \>— N=N N\ CH,SO, " (153)
S CH, |

CH
ke

N+ |CH-CH,:CN
[ \>—N=N~©—N\ Cl™  (154)
S | CH ‘

3
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3. Composition according to Claim 2,
characterized in that the cationic direct dyes
correspond to the structures (I1l), (I2), (I14), and
(I31).

4. Composition according to Claim 1,
characterized in that the cationic direct dyes of
formula (II) are chosen from the compounds

corresponding to the following structures (IIl) to

(I19):
H,C /CH3
WNzNAQ—N\ Cl™ )
+
Heo TS CH, .
| = | CHy
X /—N=N—©—N Cim 2
N+ \
| CH,

— CH,
CHyN+ N=N N/ cl- (13)
\ 7 \
CH,

Cl™ (u4)
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3 N+ /CH3
\
s CH, .

N+ CH,
N- / .
)|\ \>—N:N—©-‘N\ CH,SO, " (li6)
s CH,

CH,
/
N'N+ /CH3
)]\ \>—N=N——©—N CH,SO,  (I17)
HC S S ‘cH
N 3
|
CH,
/CH3 CH,
NN s
)l\ \>—N:N N CH,50,” (II8)
Hac\” S CH, -
; and
e
N,N+ /CHs
/“\ \>_N:N_®7N CH,50,”  (I19)
\
H,N S CH,
5. Composition according to Claim 1,

characterized in that the cationic direct dyes of
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formula (III) are chosen from the compounds
corresponding to the following structures (III1l) to

(ITI18):

Z S -
| )—CH=N—N Cl (1)
N N+ |

\ CH,
CH,

\)L

\ CH=N— N—@ ] (112)

)\/J—CH N—-N—@ cl (13)
—NC\>—CH= T@ CH,SO, "~ (lli4)
— C

H,
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OCH, ol (115)

7\
H,C—N+ CH=N—N CH,SO, " (116)

CH, :
CH;
7\
H,C—N+ CH=N—N CH,SO, - (17)
F
7\ .
H,C—N+ CH=N—N Cl (1n8)
— H, .

T
w
0
|
z
+
Q')
Q
T
I
z
|
o—z
| :

7\
H,C—N¢# CH=N-—T Ct ¢ (mg)
— CH,
</j\>—CH=N—T—© CH,S0,"  (Il10)
NF CH,
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</:—\>—CH=N—r~C© CH,S0,”  (111)
—4
\
~CH

3

@CH:N_TO—CI CHSO,”  (l112)
N\+ CH,
CH :

3

4
Hsc—-NO—CH:N—T——@—OCHB CH,SO,”  (11113)
CH, :

CH,

N/
[ />—N=N—©‘OCH3 Cl- (1114)
N\+ .

CH,

\
CH .

3

g
H3C—N</-__—\>——(_‘,|-|=CH‘<;>—‘NH2 CH,COO " (n116)
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Q‘ ‘© -
H,C—N+ CH=N—T cr )
— CH,

; and
OH
CI—QN=N cl- (118)
N Z
HyC™ 'y
|
CH,
6. Composition according to Claim 5,

characterized in that the cationic direct dyes of
formula (III) are chosen from the compounds

5 corresponding to the structures (III4), (III5) and
(III13).
7. Composition according to Claim 1,
characterized in that the cationic direct dyes of
formula (III’) are chosen from the compounds

10 corresponding to the following structures (III’1l) to

(III’'3):

=~ N=N
| | cr- (1)
NS .
N+ CH NH

| 3

=/ CI- (1r2)

NH
; and
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s
N+
N/
||\ \>—N=N N .
N | | cl (n3)
\ N =
CH, |
CH,
8. Composition according to Claim 1,

characterized in that the cationic direct dyes of
formula (IV) are chosen from the compounds
5 corresponding to the following structures (IV); to

(IV)979:
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L
P CH
é; CH,

N+ "N=N OH
| _
O —
N
N\ /
[j§j NHCOCH,
|
- CH
NJA\N==N N/' 3
i N
(:)- CH3

L a
NS . <CH2CH20H
| - CH,CH,OH

(IV),

V),

(v),

(),




HO_ . T
(A1) \1@ N=N_ +N
“Ho” )

\
*HO
0
*(A1) EHQ\N—Q?}—— N
N=N._+N.__OH
*Ho” 2
\ |
0
) g”z°\~@‘ i~ o
N=N_ *N__OH
S48y . |
NS

O
, HO®HO®HO T .
(A1 HOZHOZHO/N N=N_ +N JOH
o
g\ 2
(A1) /N—©— N=N_ +N
H - |
N
7
*(A1) ZHNO— N=N_ +N
|
X

86



Si
(AN >N =N NS OH
®Ho” |

") "N O TN
— g

NS

() o

() ZUN ' N=N_ *N
« |

*HD

HO®HO®HD o

L N

) ey o/N N=N__*N
|

0

HAI SHzO\N L
=N_ +N

‘W’ T

NN

|

*HO

66
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| AN
N+ “N=N N CHy
| N
) CH,
~ CH,
1}14- N=N ‘_@_N/CH3
) N
5 CH,
~ CH, NHCOCH,
N+ “N=N _@N/CH;;
L N
s CH,
~ H,C
N+ “N=N @N/C%
| N
@] CHs
HiC
P
r;1+ N=N ON/CHs
i N
5 CH,
~-CHs

N+ “N= NC Cafs
| N
CZH5

(V)6

(IV),,

(IV)4q

(IV)yg

(V)

(IV),,




HO®HOHD F l
() SN NN X
HO®HO%HD

|
(A H°> NO N=NT X
*HD
Q -9
(Al — .

H/N N=N . N\l
|
o X
0
. s1-|o\ -
(A1) N N=N_ +N
EHO/ _ I
oY X 9

0]
] SHZO\ -
(AD N N=N_ +N
A stO/ < > \EJ\
X N0
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CH,
CH,SO,"
| AN
N+ “N=N NH,
|
CH,
CH,SO,"
s
| I
N SN=N —@NHZ
|
CH,
CH,S0,°
g
| AN
2 CH,CH,OH
N¥ “N=N —©—N< 272
| CH,CH,OH
CH,
CH,S0,-
| AN
P C,H
"N+ “N=N ON/ 2
| “CH
CH 25

(V)

(IV),e

(IV),q

(V)4

V),




CH,SO,"
I N cl
2 CH
N+ "N=N N< 3
| CH
CH, 3
CH,SO,"
| X
P H
HC” NS “N=N N7
|
LSO
CH,SO,
HiCa
l
2 CH
I CH
CH, 3

(IV).,

(V)

(IV),,

(V)55
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‘ x NHCOCH,

. CH

tsll-b N=N N< :

H

CH, s
CH,SO,"

CH

B CH,
T* CH,SO,”

CH,

CH,
H,C

CH

o N=N NP
N+  C,H,SSO;

(V)6

(V)4

(V)35

(V)44
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Cl

CH
p— Ve 3
B o "en Meo
3
"“* CH,SO,”
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9. Composition according to any one of the

preceding claims, characterized in that the cationic
direct dye(s) of formulae (I), (II), (III), (III’) or
(IV) represent from 0.001 to 10% by weight of the total
weight of the composition.

10. Composition according to Claim 9,
characterized in that the cationic direct dye(s) of
formulae (I), (II), (III), (III’') or (IV) represent
from 0.005 to 5% by weight of the total weight of the
composition.

11. Composition according to any one of the
preceding claims, characterized in that the aminated
silicone (ii); is chosen from the compounds of the

following formula (V):
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in which R denotes the CH3 or OH radical, and
x’ and y’ are integers which depend on the molecular
weight.

12. Composition according to any of Claims 1
to 10, characterized in that the animated silicone (ii);
is chosen from the compounds of the following formula

(VI):

(R")a(T)3-2=S1[0Si(T)2]n= [0S1 (T) b (R") 2-6]mn=0Si(T) 3-a= (R') s (VI)
in which,

T is a hydrogen atom, or a phenyl, or OH, or C;-Cjg
alkyl, and preferably methyl, radical,

a denotes the number 0 or an integer from 1 to 3, and
prefefably 0,

b denotes 0 or 1, and in particular 1,

m and n are numbers such that the sum (n + m) varies in
particular from 1 to 2000 and in particular from 50 to
150, n denoting a number from 0 to 1999 and in
particular from 49 to 149 and m denoting a number from
1 to 2000, and in particular from 1 to 10;

R' is a monovalent radical of formula -CgHsoL in which g
is a number from 2 to 8 and L is an optionally

quaternized amino group chosen from the groups:
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-N (R%) -CH,-CH2-N (R%) ;. -N(R?®)2; -N®(R®)3Q7; -N®(R®) (H),Q;
-N®(R?);HQ"; -N(R®) -CH,-CH,-N® (R?) (H) Q"

in which R? denotes hydrogen, phenyl, benzyl, or a
monovalent saturated hydrocarbon radical, preferably an

5 alkyl radical having from 1 to 20 carbon atoms and Q-

represents a halide ion.

13. Composition according to Claim 12,
characterized in that the aminated silicone is chosen

from the compounds of the following formula (VII):

10

10
CE, ?H;
(CH,), SiO :l;‘,io Sio Si(CH,),
<ty e (Vi)

—= CHCH,
|

cs,
|
NH
| m
cH,

|

cu,

NH,

in which n and m have the meanings given for the

formula (VI).
14. Composition according to any one of
15 Claims 1 to 10, characterized in that the aminated

silicone (ii); is chosen from the compounds of the

following formula (VIII):

©
R— CH;—CHOH—CH, — NG ), Q
R3 R3 3
l ‘ | l
R S|i— O+Si— O+ ?i 0 .l si—R’ (vii)
R3 R R? R?
r S
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in which,
R® represents a monovalent hydrocarbon radical having
from 1 to 18 carbon atoms, and preferably a C;-Ci;g alkyl
or C;-C;g alkenyl radical;
R? represents a divalent hydrocarbon radical, preferably
a C1-Cys alkylene radical or a C;-C;g divalent
alkyleneoxy radical;
Q" is a halide ion;
r represents a mean statistical value from 2 to 20 and
preferably from 2 to 8;
s represents a mean statistical value from 20 to 200
and preferably from 20 to 50.

15. Composition according to any one of
Claims 1 to 10, characterized in that the
polyoxyalkylenated silicone (ii); is chosen from the
compounds having the following formulae (IX), (X), (XI)

and (XII):




~r

g
0 — si—R® (X)

CH,

ﬁm cr
Si0 —— si—R’ (X1

[ CH,
R— Si [Os|i l (OC,H3=—(OC,Hgs-OR™* )
L I Jx
CH, 3
in which formulae (IX), (X), (XI) and (XII),
- R6, identical or different, represents a C;-C3, linear
or branched, alkyl radical or a phenyl radical,
5 - R’, identical or different, represents a radical
~CcHpc—0- (C2H40) 2 (C3He0) »-R® or a radical
~CcHzc-0- (C4HgO) o~R®,
- R%, R!, which are identical or different, denote a
C2-Ci12, linear or branched, alkyl radical, and

10 preferably the methyl radical,
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- R®, identical or different, is chosen from a hydrogen
atom, a C;-Cj2, linear or branched, alkyl radical, a
C1-Cs, linear or branched, alkoxy radical, a C;-Cso,
linear or branched, acyl radical, a hydroxyl radical,
an -SO3M radical, a C;-C¢ aminoalkoxy radical which is
optionally substituted on the amine, a C;-C¢ aminoacyl
radical which is optionally substituted on the amine, a
radical -NHCH,CH,COOM, a radical —-N(CH,CH,COOM),, an
aminoalkyl radical which is optionally substituted on
the amine and on the alkyl chain, a C,-C3y carboxyacyl
radical, a phosphono group which is optionally
substituted with one or two substituted aminoalkyl
radicals, a radical -CO(CHz)4COOM, -COCHR' (CH,)4COOM,
-NHCO (CH;) 4OH, -NH3Y, a phosphate group,

- M, identical or different, denotes a hydrogen atom,
Na, K, Li, NH4 or an organic amine,

- R} denotes a hydrogen atom or an -SOs3M radical,

- d varies from 1 to 10,

- u varies from 0 to 20,

- w varies from 0 to 500,

- t varies from 0 to 20,

- p varies from 1 to 50,

- a varies from 0 to 50,

- b varies from 0 to 50,

- the sum (a + b) is greater than or equal to 2,

- ¢ varies from 0 to 4,

- x varies from 1 to 100,

- Y represents a monovalent inorganic or organic anion.
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16. Composition according to Claim 15,
characterized in that the silicone is chosen from those
of formulae (X) or (XI) in which:

- c is equal to 2 or 3;
5 - R® denotes methyl;

- R® represents a methyl radical, a C;2-Cy acyl radical
or a -CO(CHz)4COOM radical;
- a varies from 2 to 25 and preferably from 2 to 15,
- b is equal to 0,

10 - w varies from 0 to 100,
- p varies from 1 to 20.

17. Composition according to any one of
Claims 1 to 10, characterized in that the
polyoxyalkylenated silicone (ii); is chosen from the

15 compounds having the following formula (XIII):
([Z (R'?S10) qR*>S1Z0] [ (CaH2nO) 1)) s (XIII)
in which,
- R and RY, which are identical or different,
represent a monovalent hydrocarbon radical, n is an
20 integer ranging from 2 to 4, g is a number which is
greater than or equal to 4, preferably between 4 and
200, r is a number which is greater than or equal to 4,
preferably between 4 and 200, s is a number which is
greater than or equal to 4, preferably between 4 and
25 1000, Z represents a divalent organic group which is
linked to the adjacent silicon atom by a carbon-silicon
bond and to a polyoxyalkylene block by an oxygen atom,

the average molecular weight of each siloxane block
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being between 400 and 10,000, that of each
polyoxyalkylene block being between 300 and 10,000, the
siloxane blocks representing from 10% to 95% by weight
of the block copolymer, and the number-average
molecular weight of the block copolymer ranging from
2500 to 1,000,000, and preferably from 3000 to 200,000.

18. Composition according to any one of the
preceding claims, characterized in that the silicone(s)
(ii) represent from 0.01 to 20% by weight approximately
of the total weight of the dyeing composition.

19. Composition according to Claim 18,
characterized in that the silicone(s) represent from
0.1 to 10% by weight approximately of the total weight
of the dyeing composition.

20. Composition according to any one of the
preceding claims, characterized in that the appropriate
dyeing medium (or carrier) consists of water or of a
mixture of water and of at least one organic solvent.

21. Composition according to any one of the
preceding claims, characterized in that it has a pH of
between 2 and 11, and preferably between 5 and 10.

22. Composition according to any one of the
preceding claims, characterized in that it is intended
for oxidation dyeing and in that it contains one or
more oxidation bases chosen from the para-
phenylenediamines, the bis-phenylalkylenediamines, the
para-aminophenols, the ortho-aminophenols and the

heterocyclic bases.
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23. Composition according to Claim 22,
characterized in that the oxidation base(s) represent
0.000S to 12% by weight of the total weight of the
dyeing composition.

24. Composition according to Claim.23,
characterized in that the oxidation base(s) represent
0.005 to 6% by weight of the total weight of the dyeing
composition.

25. Composition according to any one of
Claims 22 to 24, characterized in that it contains one
or more couplers chosen from the the meta-
phenylenediamines, the meta-aminophenols, the meta-
diphenols and the heterocyclic couplers.

26. Composition according to Claim 25,
characterized in that the coupler (s) represent from
0.0001 to 10% by weight of the total weight of the
dyeing composition.

27. Composition according to Claim 26,
characterized in that the coupler (s) represent from
0.005 to 5% by weight of the total weight of the dyeing
composition.

28. Composition according to any one of the
preceding claims, characterized in that it is intended
for direct lightening dyeing or oxidation dyeing and in
that it then contains at least one oxidizing agent.

29. Method of dyeing keratinous fibres and
in particular human keratinous fibres such as hair,

characterized in that at least one dyeing composition
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as defined in any one of Claims 1 to 28 is applied to
the fibres for a sufficient time to develop the desired
colour, after which they are rinsed, optionally washed
with shampoo, rinsed again and dried.

30. Method of dyeing keratinous fibres and
in particular human keratinous fibres such as hair,
characterized in that at least one dyeing composition
as defined in any one of Claims 1 to 28 is applied to
the fibres for a sufficient time to develop the desired
colour, with no final rinsing.

31. Method of dyeing keratinous fibres and
in particular human keratinous fibres such as hair,
characterized in that it comprises a preliminary stage
consisting of storing in a separate form, on the one
hand, a composition (Al) comprising, in an appropriate
dyeing medium, at least one cationic direct dye (i) as
defined in the preceding claims and at least one
oxidation base and, on the other hand, a composition
(Bl) containing, in an appropriate dyeing medium, at
least one oxidizing agent, and then mixing them at the
time of use before applying this mixture to the
keratinous fibres, the composition (Al) or the
composition (Bl) containing the silicone (ii) as
defined in the preceding claims.

32. Method of dyeing keratinous fibres and
in particular human keratinous fibres such as hair,
characterized in that it comprises a preliminary stage

consisting of storing in a separate form, on the one
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hand, a composition (A2) comprising, in an appropriate
dyeing medium, at least one cationic direct dye (i) as
defined in the preceding claims and, on the other hand,
a composition (B2) containing, in an appropriate dyeing

5 medium, at least one oxidizing agent, and then mixing
them at the time of use before applying this mixture to
the keratinous fibres, the composition (A2) or the
composition (B2) containing the silicone (ii) as
defined in the preceding claims.

10 33. Multicompartment device or
multicompartment dyeing “kit”, characterized in that a
first compartment contains composition (Al) or (A2) as
defined in Claim 31 or 32 and a second compartment
contains composition (Bl) or (B2) as defined in Claim

15 31 or 32.




COMPOSITION FOR DYEING KERATINOUS FIBRES WITH A

CATIONIC DIRECT DYE AND A SILICONE

The invention relates to a composition for
dyeing keratinous fibres, in particular human
keratinous fibres such as hair, comprising, in an
appropriate dyeing medium, at least one cationic direct
dye of a given formula, and which is characterized in
that it contains, in addition, at least one silicone
chosen from the aminated silicones, the
polyoxyalkylenated silicones, the silicone gums and
resins.

The invention also relates to the dyeing

methods and devices using it.




