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SECONDARY PARA-PHENYLENEDIAMINES BEARING A
CARBOXYL GROUP, DYE COMPOSITION COMPRISING THEM,
PROCESSES THEREFOR AND USES THEREOF

The present patent application relates to a novel family of
secondary para-phenylenediamines bearing a carboxyl group, to their
preparation and to their use for the oxidation dyeing of keratin fibres.

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

It is also known that the shades obtained with these oxidation
bases may be varied by combining them with couplers or coloration
modifiers, the latter being chosen especially from aromatic meta-
diaminobenzenes, meta-aminophenols, meta-diphenols and certain
heterocyclic compounds such as indole compounds.

The variety of molecules used as oxidation bases and couplers
makes it possible to obtain a wide range of colours,

The “permanent” coloration obtained by means of these
oxidation dyes must moreover satisfy a certain number of requirements.
Thus, it must have no toxicological drawbacks and it must allow

shades of the desired intensity to be obtained and have good resistance

[
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to external agents such as light, bad weather, washing, permanent
waving, perspiration and rubbing.

The dyes must also allow white hairs to be covered and, lastly,
they must be as unselective as possible, that is to say that they must
allow the smallest possible differences in coloration to be produced over
the entire length of the same keratin fibre, which is generally differently
sensitized (i.e. damaged) between its end and its root.

The Applicant has just discovered, surprisingly and
advantageously, that it is possible to obtain a novel family of secondary
para-phenylenediamines bearing a carboxyl group, capable of giving
strong, aesthetic and sparingly selective colorations in varied shades,
which show good resistance to the various attacking factors to which the
fibres may be subjected. The present patent application also relates to 2
process for preparing these secondary para-phenylenediamines bearing a
carboxyl group, and also to their use in the oxidation dyeing of the hair.

Another subject of the invention relates to compositions for
dyeing keratin fibres, in particular human keratin fibres such as the hair,
comprising at least one secondary para-phenylenediamine bearing a
carboxyl group, allowing the production of colorations having the
advantages mentioned above. In addition, these compositions have a
good toxicological profile.

A subject of the invention is also a dyeing process using this
composition, the use of the composition according to the present
invention for dyeing keratin fibres, in particular human keratin fibres
such as the hair, and a multi-compartment device or dyeing “kit”.

The composition of the present invention makes it possible in
particular to obtain very strong, sparingly selective and fast, in

particular lightfast, coloration of the keratin fibres, while avoiding the

degradation of these fibres.
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Other characteristics, aspects, subjects and advantages of the
present invention will emerge even more clearly on reading the
description and the examples that follow.

The novel secondary para-phenylenediamines according to the

present invention are compounds of general formula (I):

H‘N—R—x
(R)N

NH,
(D

in which:
n represents an integer ranging from 0 to 4,
if n ranges from 1 to 4, then R represents a linear or branched C3-Cjq
alkylene radical, which is unsubstituted or substituted with one or
more groups chosen from hydroxyl, (C;-Cjs)alkylcarbonyl, carboxyl,
amido, (C,-Cs)alkoxycarbonyl, mono- or di(C,-C;s)alkylamino-
carbonyl, this alkylene radical possibly being interrupted with one or
more hetero atoms chosen from oxygen and nitrogen;
with the exception of 2-N-(3-methoxy-4-aminophenyl)aminoethanoic
acid,;
if n is equal to 0, then R represents a linear or branched C3-Cjp
alkylene radical, which is unsubstituted or substituted with one or
more groups chosen from hydroxyl, Ci-Cis alkoxy,
(Ci-Cis)alkylcarbonyl, carboxyl, amido, (C;-Cys)alkoxycarbonyl,
mono- or di(C;-C;s)alkylaminocarbonyl, this alkylene radical possibly
being interrupted with one or more hetero atoms chosen from oxygen
and nitrogen;
with the exception of 6-N-(4-aminophenyl)aminocaproic acid;

with the exception of 3-N-(4-aminophenyl)aminopropanoic acid;
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with the exception of 4-N-(4-aminophenyl)aminobutanoic acid;

X represents a radical —-COOY, in which Y is chosen from:

- a hydrogen atom,

- a Cy-Cy5 alkyl radical,

- a C,-C;s monohydroxyalkyl or polyhydroxyalkyl radical;

R’ represents a C;-C;s alkyl, a C;-C;5 alkoxy, a C1-Cys hydroxyalkoxy,
a (C;-Cis)alkoxy(C,-Cjs)alkyl, a C;-C;s monohydroxyalkyl or poly-
hydroxyalkyl radical, or a chlorine atom;

or the addition salts thereof.

Preferably, when n is equal to 0, then the group R of formula
(I) represents a linear or branched C;-Cjo alkylene radical, such as
ethylene, propylene, butylene, pentylene or hexylene, which is
unsubstituted or substituted with one or more groups chosen from
(C;-Cg)alkylcarbonyl, carboxyl and (Ci-Cg)alkoxycarbonyl, this
alkylene radical possibly being interrupted with one or more oxygen
atoms. '

Preferably, when n ranges from 1 to 4, then the group R of
formula (I) represents a linear or branched C;-Cio alkylene radical,
such as ethylene, propylene, butylene, pentylene or hexylene, which is
unsubstituted or substituted with one or more groups chosen from
(C2-Cg)alkylcarbonyl, carboxyl and (C;-Cg)alkoxycarbonyl, this
alkylene radical possibly containing one or more oxygen atoms.

Preferably, the group X of formula (I) represents a
radical -COQY, in which Y is chosen from a hydrogen atom and a C;-
C¢ alkyl radical, such as methyl, ethyl, isopropyl or tert-butyl.

Preferably, the group R’ of formula (I) represents a C,-C¢ alkyl,
such as methyl, ethyl, n-propyl, or isopropyl, a C;-C¢ alkoxy, a C,-Cs
hydroxyalkoxy, such as B-hydroxyethoxy, a (C;-Ce)alkoxy(C,-Ce)alkyl
or a C,-Cs monohydroxyalkyl or polyhydroxyalky! radical.
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The compounds of general formula (I) are more preferably

chosen from:

phenylamino)propionic

acid ethyl ester)

Q 3-[4-Amino-2-(2-
H<
7L tert-Buty] 3-(4-amino- o~ on X hy‘f“”‘.y"""°"y?‘ .
o ' NH; | phenylamino)propionate O on phenylamino Jpropionic
/©/ (3-(4-Amino- acid
. . (3-[4-Amino-2-(2-
N phenylamino)propionic N, hydroxyethoxy)-
acid tert-butyl ester) phenylamino]propionic
acid)
g Diethyl 2(4-amino- oo "
Og © NH, phenylamino)- Q/ 2 | Dimethyl 2-(4-amino-
,@( pentanedioate phenylamino)succinate
N (2{4-Amino- N (2-(4-Amino-
° phenylamino)- ? o phenylamino)succinic
0 pentanedioic acid diethyl acid dimethy] ester)
i ester)
NH,) NF
/EJ\ /©/ Ethyl 3-(4-amino- \/0\[]/\/\”/@/ Ethyl 4-(4-amino-
N phenylamino)butyrate o phenylamino)butyrate
o (3<(4-Amino- (4(4-Amino-
j phenylamino)butyric phenylamino)butyric
acid ethyl ester) acid ethy] ester)
. /@’ N . oo ) " Dimethyl 2-(4-amino-
- \g/\/\/\u Methyl _6-(4—amm0- /©/ 2 phenylmmo}
phenylamino)hexanoate N pentanedioate
(6-<(4-Amino- o H (2-(4-Amino-
phenylamino)hexanoic phenylamino)-
acid methyl ester) -0 pentanedioic acid
. dimethyl ester)
N di-tert-Butyl 2(4-amino-
/O\n/\/\N/Q/ Methyl 4-(4-amino- o %c,/ NH, phenylamino)
0 H phenylamino)butyrate 0 pentanedioate
(4-(4-Amino- 0£ N (2<(4-Amino-
phenylamino)butyric ﬁ,o phenylamino)-
acid methy] ester) pentanedioic acid di-tert-
buty! ester)
~
L Ethyl 3-(4-amino- o Methy! 3-(4-amino-
phenylamino)propionate Oﬁ NH, | phenylamino)propionate
(3{4-Amino- /©/ (3(d-Amino-

phenylamino)propionic
acid methyl ester)
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Ethyl 2-(4-amino- J\n,o tert-Butyl 2<(4-amino-
HN OW phenylamino) 3-methyl- H X phenylamino)propionate
° butyrate ° (2-(4-Amino-
(2-(4-Amino- ' phenylamino)propionic
phenylamino)-3 -methyl- acid tert-buty! ester)
NH, butyric acid ethyl ester) NH,
H“N/\/\/YO 6-(4-Amino-2-methyl- /\)?\ 3-{4-Amino-2-methyl-
OH phenylamino)hexanoic Hay OH phenylammg:)proplomc
acid fac:d
(6-(4-Amino-2-methyl- (3-(4—Am:.no—2—me_thy.|-
NH, phenylamino)hexanoic phenylammp)propmmc
acid) NH, acid)
|/ Diethyl 2-(4-amix_10- o} (l) NH, Dimethyl 2-(4-amino-
Ox© NH, 2—methy]phen¥]ammo)- 2-methylphenylamino)-
Pe““’.“"dmt" N succinate
N (244-Amino-2-methy)- 2(4-Amino-2-methyl-
o : 0 (2«
pheny_l mm!]o)- cl) phenylamino)succinic
0 pentanedioic acid diethyl acid dimethyl ester)
[ ester)
NH) i
"M Eyl3-@amino- |, Ethyl 4{4-amino-
2-methylphenylamino)- bl 2-methylphenylamino)-
{-ql butyrate ° bu'tyrate
o (3-(4-Amino-2-methyl- (4-(4-Amm_o-2-meth.yl-
j phenylamino)butyric phenylammo)butync
acid ethyl ester) acid ethyl ester)
NH, Methyl 6<4-ami | . Dimethyl 2-(4-amino-
-0 /Q Y amine- O5° NH: | 2-methylphenylamino)-
TN 2-methylphenylamino)- Centanedioae
hexanoate M (2-4-Amino-2-methyl-
(6-(4-Am1{10-2-meth)(l- o phenylamino)-
phenylamino)hexanoic | o pentanedioic acid
acid methy] ester) dimethyl ester)
NH, Methyl 4-(4-ami \if di-tert-Butyl 2-(4-amino-
Y mino- n, | 2-methylphenylamino)-
/o\g/\/\u | 2-methylphenylamino)- ° pentanedioate
butyrate o [ (244-Amino-2-methyl-
(4<4-Amino-2-methyl- ﬁ—o phenylamino)-
phenylaminojbutyric pentanedioic acid di-tert-
acid methy] ester) butyl ester)
L Ethyl 3-(4-amino- ~o Methyl 3-(4-amino-
2-methylphenylamino)- NH, 2-methylph_enylammo)-
NH propionate 0 propionate
o | (3-(4-Amino-2-methyl- " (3-(4-Amino-2-methyl-
phenylamino)propionic H phenylamino)propionic

acid ethyl ester)

acid methy! ester)
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tert-Butyl 3-(4-amino-
2-methylphenylamino)-
propionate
(3-(4-Amino-2-methyl-
phenylamino)propionic
acid tert-butyl ester)

H~N/\/\/\(° 6-(4-Amino-3-methyl- /\j\ 3-(4-Amino-2-methyl-
OH phenylamino)hexanoic Y OH phenylamino)propionic
acid acid
(6-(4-Amino-3-methyl- (3-(4-Amino-2-methyl-
NH, phenylamino)hexanoic phenylamino)propionic
acid) NH, acid)
r Diethyl 2-(4-amino- on & s, | Dimethyl :
. yl 2-(4-amino-
0.0 /@;NH? 3-me:)heﬁlt1;2${$m0)- E /@ 3-methylphenylamino)-
N . ) N succinate
WJHTT | epmiem | L @A
tanedioic acid diethy] T phenylamino)succinic
r ° pen ester) Y acid dimethyl ester)
NH, . NH, .
Ethyl 3-(4-amino- | /CI Ethyl 4-(4-amino-
N 3-methylphenylamino)- \(lr\‘/\ﬁ 3-methylphenylamino)-
H butyrate butyrate
o] (3<4-Amino-3-methyl- (4H(4-Amino-3-methyl-
j phenylamino)butyric phenylamino)butyric
acid ethyl ester) acid ethyl ester)
W . | Dimethy] 2-(4-amino-
RN A Methyl 6-d-amino- 0y -0 N | 3 methylphenylamino)-
I N 3-methylphenylamino)- tanedioate
hexanoate N pentanccioa
(6-(4-Amino-3-methyl- | © (2{4;]?;1;?;3&)@1-
peimimheane | | i
’ Y dimethyl ester)
NH, . di-tert-Butyl 2-(4-amino-
/OW /@[ 3 Meg:yll 1;(4.1111".10' o 4{: nH, | 3-methylphenylamino)-
o K -me ybz en}t'eammo)— /@( pentanedioate
@-Aminodmetnyl | | 9T e
. : phenylamino)-
pllel:lglar:t;lol)butync +o pentanedioic acid di-tert-
acid methy| ester) buty] ester)
L Ethyl 3-(4-amino- ~o Methyl 3-(4-amino-
3-methylphenylamino)- NH, 3-methylphenylamino)-
NH propionate 0 propionate
0 ? | (3-(4-Amino-3-methyl- (3<4-Amino-3-methy)-

phenylamino)propionic
acid ethyl ester)

phenylamino)propionic
acid methyl ester)
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tert-Butyl 3-(4-amino-
0 3-methylphenylamino)-

| NH, propionate
© (3<(4-Amino-3-methy}-
N phenylamino)propionic

H acid tert-butyl ester)

~In general, the addition salts are especially chosen from the
addition salts with an acid, such as the hydrochlorides, hydrobromides,
sulfates, citrates, succinates, tartrates, lactates, tosylates,
benzenesulfonates, phosphates and acetates.

The compounds of formula (I} according to the present patent
application may be prepared in general according to a method that
comprises the following steps:

- nucleophilic substitution of the halogen of the para-
halonitrobenzene derivative, with a primary amine of formula X-RNH,
in the presence of a base, R and X being defined as above;

- reduction of the nitro function of the compound obtained in the

previous step to an amine function, to give the compound of formula
(.
X HN™ X
F.Cl

b reduction \
Ryn + XRNH, == . R —————— (R)n

NH,
m

NO NO,

The first synthesis step is described in the scientific revues
Synthesis 1990 (12), 1147-1148 and Synth. Commun. 1990, 20(22),
3537-3545.

The final step is a standard reduction step, for example by

performing a hydrogenation reaction via heterogeneous catalysis in the
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presence of Pd/C, Pd(II)/C or Raney Ni, or alternatively by performing a
reduction reaction with a metal, for example zinc, iron, tin, etc.
(Advanced Organic Chemistry, 4th edition, 1992, J. MARCH, WILEY
Interscience; Reduction in Organic Chemistry, M. Hudlicky, 1983, Ellis

Honwood series Chemical Science).

A second synthetic route may be represented schematically as

follows:
R, Ry
NH; N ‘ X N X
base .
reduction
-+ ClRX —> —_
NO2 NO, NH;

The first synthetic step is described in the scientific revues
J. Indian. Chem. Soc. 1990, 67, 602-603 and Synth. Commun. 1999, 29,

1819-1833.
The second step is a reduction step identical to that described

above.

The present patent application also relates to the nitro

compounds of formula (II).

(II)

NO,

with the exclusion of 6-N-(4-nitrophenyl)aminocaproic acid
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and to processes for preparing the secondary para-
phenylenediamine compounds bearing a carboxyl group, of formula (1),
in which a reduction step of the corresponding nitro compound of
formula (I) is performed, the corresponding nitro in which the amino
group para to the group NHR is replaced with a nitro group.
The present patent application also relates to the use of the
compound of formula (I) below for the oxidation dyeing of the hair:
AsN—R—x
(R)n

NH,
ey

in which:

n represents an integer ranging from 0 to 4,

if n ranges from 1 to 4, then R represents a linear or branched C;-Cyo
alkylene radical, which is unsubstituted or substituted with one or
more groups chosen from hydroxyl, (C;-Cis)alkylcarbonyl, carboxyl,
amido, (C;-C;s)alkoxycarbonyl, mono- or di(C,-Cis)alkylamino-
carbonyl, this alkylene radical possibly containing one or more hetero
atoms chosen from oxygen and nitrogen;

if n is equal to 0, then R represents a linear or branched C;-Cio
alkylene radical, which is unsubstituted or substituted with one or
more groups chosen from hydroxyl, Ci-Cys alkoxy,
(C)-Cjs)alkylcarbonyl, carboxyl, amido, (C;-Cjs)alkoxycarbonyl,
mono- or di(C;-Cjs)alkylaminocarbonyl, this alkylene radical possibly
containing one or more hetero atoms chosen from oxygen and nitrogen;
with the exception of 6-N-(4-aminophenyl)aminocaproic acid;

X represents a radical —-COOY, in which Y is chosen from:
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- a hydrogen atom,

- a C;-Cys alkyl radical,

- a C;-C;5s monchydroxyalkyl or polyhydroxyalkyl radical;

R’ represents a C;-Cs alkyl, a C,-Cs alkoxy, a C-C;s hydroxyalkoxy,
a (C;-Cys)alkoxy(C1-Cys)alkyl, or a C;-Cys monohydroxyalkyl or poly-
hydroxyalkyl radical, or a chlorine atom;

or the addition salts thereof.

The present patent application also relates to a cosmetic
composition for dyeing fibres, preferably keratin fibres such as the hair,
comprising, in a medium that is suitable for dyeing, at least one

compound of general formula (I) below:

H“N—R—x

(R)n

NH,
¢y

in which:
n represents an integer ranging from 0 to 4,
if n ranges from 1 to 4, then R represents a linear or branched C2-Cip

alkylene radical, which is unsubstituted or substituted with one or
more groups chosen from hydroxyl, (C1-Cs)alkylcarbonyl, carboxyl,
amido, (C,-Cjs)alkoxycarbonyl, mono- or di(C;-C,s)alkylamino-
carbonyl, this alkylene radical possibly containing one or more hetero

atoms chosen from oxygen and nitrogen;

if n is equal to 0, then R represents a linear or branched C3-Cio
alkylene radical, which is unsubstituted or substituted with one or

more groups chosen from hydroxyl, Ci-Cys alkoxy,
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(C:-Cis5)alkylearbonyl, carboxyl, amido, (C;-Cjs)alkoxycarbonyl,
mono- or di(C;-Cs)alkylaminocarbonyl, this alkylene radical possibly
containing one or more hetero atoms chosen from oxygen and nitrogen;
with the exception of 6-N-(4-aminophenyl)aminocaproic acid;

X represents a radical —-COOY, in which Y is chosen from:

- a hydrogen atom,

- a C;-Cs alkyl radical,

- a C;-C,5 monohydroxyalky! or polyhydroxyalkyl radical;

R’ represents a C;-Cys alkyl, a C,-Cys alkoxy, a C;-Cys hydroxyalkoxy,
a (C;-Cys)alkoxy(Ci-Cys)alkyl, a Ci-Cis monohydroxyalkyl or poly-
hydroxyalkyl radical, or a chlorine atom;

or the addition salts thereof.
Preferably, when n is equal to 0, then the group R of formula

(I) represents a linear or branched C;-Cio alkylene radical, such as
ethylene, propylene, butylene, pentylene or hexylene, which is
unsubstituted or substituted with one or more groups chosen from
(C2-Cg)alkylcarbonyl, carboxyl and (C:-Cs)alkoxycarbonyl, this
alkylene radical possibly containing one or more oxygen atoms.
Preferably, when n ranges from 1 to 4, then the group R of
formula (I) represents a linear or branched C3-C;p alkylene radical,
such as ethylene, propylene, butylene, pentylene or hexylene, which is
unsubstituted or substituted with one or more groups chosen from
(C,-Cg)alkylcarbonyl, carboxyl and (C;-Cg)alkoxycarbonyl, this
alkylene radical possibly containing one or more oxygen atoms.
Preferably, the group X of formula (I) represents a
radical -COOQY, in which Y is chosen from a hydrogen atom and a C-
C¢ alkyl radical, such as methyl, ethyl, isopropyl or tert-butyl.
Preferably, the groﬁp R’ of formula (I) represents a C;-Cg¢ alky!
radical, such as methyl, ethyl, n-propyl, or isoprdpyl, a C-Cg alkoxy,
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a Cy-C¢ hydroxyalkoxy, such as B-hydroxyethoxy, a (C,-Ce)alkoxy-

(Ci-Cs)alkyl or a C;-C¢ monohydroxyalkyl or polyhydroxyalkyl.
Preferably, the composition contains at least one compound of

formula (I) chosen from the following compounds:

- tert-Butyl 3-(4-aminophenylamino)propionate;

- 3-[4-Amino-2-(2-hydroxyethoxy)phenylamino]propionic acid;

- Diethyl 2-(4-aminophenylamino)pentanedioate;

- Dimethyl 2-(4-aminophenylamino)succinate;

- Ethyl 3-(4-aminophenylamino)butyrate;

- Ethyl 4-(4-aminophenylamino)butyrate;

- Methyl 6-(4-aminophenylamino)hexanoate;

- Dimethyl 2-(4-aminophenylamino)pentanedioate;

- Methyl 4-(4-aminophenylamino)butyrate;

- di-tert-Butyl 2-(4-aminophenylamino)pentanedioate;

- Ethyl 3-(4-aminophenylamino)propionate;

- Methyl 3-(4-aminophenylamino)propionate;

- 6-(4-Amino-2-methylphenylamino)hexanoic acid;

- 3-(4-Amino-2-methylphenylamino)propionic acid;

- Diethyl 2-(4-amino-2-methylphenylamino)pentanedioate;

- Dimethyl 2-(4-amino-2-methylphenylamino)succinate;

- Ethyl 3-(4-amino-2-methylphenylamino)butyrate;

- Ethyl 4-(4-amino-2-methylphenylamino)butyrate;

- Methyl 6-(4-amino-2-methylphenylamino)hexanoate;

- Dimethyl 2-(4-amino-2-methylphenylamino)pentanedioate;

- Methyl 4-(4-amino-2-methylphenylamino)butyrate;

- di-tert-Butyl 2-(4-amino-2-methylphenylamino)}pentanedioate;

- Ethyl 3-(4-amino-2-methylphenylamino)propionate; |

- Methyl 3-(4-amino-2-methylphenylamino)propionate;

- tert-Butyl 3-(4-amino-2-methylphenylamino)propionate;
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- Ethyl 2-(4-aminophenylamino)-3-methylbutyrate;

- 6-(4-Amino-3-methylphenylamino)hexanoic acid;

- 3-(4-Amino-2—methylphenrylamino)propionic acid;

- Diethyl 2-(4-amino-3-methylphenylamino)pentanedioate;

- Dimethyl 2-(4-amino-3-methylphenylamino)succinate;

- Ethyl 3-(4-amino-3-methylphenylamino)butyrate;

- Ethyl 4-(4-amino-3-methylphenylamino)butyrate;

- Methyl 6-(4-amino-3-methylphenylamino)hexanoate;

- Dimethyl 2-(4-amino-3-methylphenylamino)pentanedioate;
- Methyl 4-(4-amino-3-methylphenylamino)butyrate;

- di-tert-Butyl 2-(4-amino-3-methylphenylamino)pentanedioate;
- Ethyl 3-(4-amino-3-methylphenylamino)propionate;

- Methyl 3-(4-amino-3-methylphenylamino)propionate;

- tert-Butyl 3-(4-amino-3-methylphenylamino)propionate;

- tert-Butyl 2-(4-aminophenylamino)propionate.

Preferably, the concentration of the compound of general
formula (I) is between 0.0001% and 20% and preferably between
0.005% and 6% by weight relative to the total weight of the
composition.

The medium that is suitable for dyeing advantageously consists
of water or of a mixture of water and of at least one organic solvent,
for instance branched or unbranched C;-C4 lower alcohols, such as
ethanol and isopropanol; polyols and polyol ethers, for instance 2-
butoxyethanol, propylene glycol, propylene glycol monomethyl ether,
diethylene glycol monomethyl ether and monoethyl ether, glycerol,
and also aromatic alcohols, for instance benzyl alcohol or
phenoxyethanol, and mixtures thereof.

The solvents are preferably present in proportions preferably of

between 1% and 40% by weight approximately and even more
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preferably between 5% and 30% by weight approximately relative to
the total weight of the dye composition.

Advantageously, the cosmetic composition comprises at least
one cosmetic adjuvant chosen from the group formed by antioxidants,
penetrating agents, sequestering agents, fragrances, buffers,
dispersants, surfactants, conditioning agents, film-forming agents,
polymers, ceramides, preserving agents, nacreous agents or opacifiers,
and vitamins or provitamins.

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

The composition of the invention preferably contains at least
one oxidation coupler.

Among the oxidation couplers that may especially be
mentioned are meta-phenylenediamines, meta-aminophenols, meta-
diphenols, naphthalene-based couplers and heterocyclic couplers, and
also the addition salts thereof.

Examples that may be mentioned include 2-methyl-5-
aminophenol, 5-N-(B-hydroxyethyl)amino-2-methylphenol, 6-chloro-2-
methyl-5-aminophenol, 3-aminophenol, 1,3-dihydroxybenzene (or
resorcinol), 1,3-dihydroxy-2-methylbenzene, 4-chloro-1,3-dihydroxy-
benzene, 2,4-diamino-1-(B-hydroxyethyloxy)benzene, 2-amino-4-(p-
hydroxyethylamino)-1-methoxybenzene, 1,3-diaminobenzene, 1,3-
bis(2,4-diaminophenoxy)propane, 3-ureidoaniline, 3-ureido-1-
dimethylaminobenzene, sesamol, 1-B-hydroxyethylamino-3,4-
methylenedioxybenzene, a-naphthol, 2-methyl-1-naphthol, 6-hydroxy-
indole, 4-hydroxyindole, 4-hydroxy-N-methylindole, 2-amino-3-
hydroxypyridine, 6-hydroxybenzomorpholine, 3,5-diamino-2,6-
dimethoxypyridine, 1-N-(B-hydroxyethyl)amino-3,4-methylenedioxy-
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benzene and 2,6-bis(B-hydroxyethylamino)toluene, and the addition
salts thereof.

Generally, the concentration of the oxidation coupler(s) 1s
between 0.0001% and 20%, and preferably between 0.005% and 6% by
weight relative to the total weight of the composition.

The composition of the invention may contain at least one
additional oxidation base other than the compound of formula (I).

The oxidation bases may be chosen especially from para-
phenylenediamines, bis(phenyl)alkylenediamines, para-aminophenols,
ortho-aminophenols'and heterocyclic bases, and the addition salts

thereof.
Among the para-phenylenediamines, mention may be made

more particularly, by way of example, of para-phenylenediamine, para-
toluenediamine, 2-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-amino-N,N-diethyl-3-methyl-
aniline, N,N-bis(B-hydroxyethyl)-para-phenylenediamine, 4-amino-
N,N-bis(p-hydroxyethyl)-2-methylaniline, 4-amino-2-chloro-N,N-bis-
(B-hydroxyethyl)aniline, 2-B-hydroxyethyl-para-phenylenediamine, 2-
fluoro-para-phenylenediamine, . .2-isopropyl-para-phenylenediamine,
N-(B-hydroxypropyl)-para-phenylenediamine, 2-hydroxymethyl-para-
phenylenediamine, N,N-dimethyl-3-methyl-para-phenylenediamine, N-
ethyl-N—(B-hydroxyethyl)-para-phenylenediamine, N-(B,y-dihydroxy-
propyl)-para-phenylenediamine, N-(4’-aminophenyl)-para-phenylene-
diamine, N-phenyl-para-phenylenediamine, 2-B-hydroxyethyloxy-para-
phenylenediamine, 2-B-acetylaminoethyloxy-para-phenylenediamine,

N-(B-methoxyethyl)-para-phenylenediamine, 4-aminophenylpyrrolidine,
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2-thienyl-para-phenylenediamine, | 2-B-hydroxyethylamino-5-amino-
toluene, 3-hydroxy-1-(4'-aminophenyl)pyrrolidine and 6-(4-
aminophenylamino)hexan-1-0l, and the addition salts thereof with an
acid.

Among the para-phenylenediamines mentioned above, para-
phenylenediamine, para-tolylenediamine, 2-isopropyl-para-phenylene-
diamine, 2-B-hydroxyethyl-para-phenylenediamine, 2-B-hydroxyethyl-
oxy-para-phenylenediamine, 2,6-dimethyl-para-phenylenediamine, 2,6-
diethyl-para-phenylenediamine, 2,3-dimethyl-para-phenylenediamine,
N,N-bis(B-hydroxyethyl)-para-phenylenediamine, 2-chloro-para-phen-
ylenediamine and 2-B-acetylaminoethyloxy-para-phenylenediamine and
the addition salts thereof with an acid are particularly preferred.

Among the bis(phenyl)alkylenediamines, mention may be made,
by way of example, of N,N’-bis(p-hydroxyethyl)-N,N’-bis(4’-
aminophenyl)-1,3-diaminopropanol, N,N’-bis(B-hydroxyethyl)-N,N’-
bis(4’-aminophenyl)ethylenediamine, N,N’-bis(4-aminophenyl)tetra-
methylenediamine, N,N’-bis(B-hydroxyethyl)-N,N’-bis(4-aminophen-
yl)tetramethylenediamine, N,N’-bis(4-methylaminophenyl)tetramethyl-
enediamine, N,N’-bis(ethyl)-N,N’-bis(4’-amino-3’-methylphenyl)-
ethylenediamine and 1,8-bis(2,5-diaminophenoxy)-3,6-dioxaoctane,
and the addition salts thereof with an acid.

Among the para-aminophenols, mention may be made, by way
of example, of para-aminophenol, 4-amino-3-methylphenol, 4-amino-
3-fluorophenol, 4-amino-2-chlorophenol, 4-amino-3-chlorophenol,
4-amino-3-hydroxymethylphenol, 4-amino-2-methylphenol, 4-amino-2-
hydroxymethylphenol, 4-amino-2-methoxymethylphenol, 4-amino-2-
aminomethylphenol, 4-amino-2-(B-hydroxyethylaminomethyl)phenol,
4-amino-2-fluorephenol, 4-amino-2,6-dichlorophenol, 4-amino-6[((5'-

amino-2’-hydroxy-3’-methyl)phenyl)methyl]-2-methylphenol and
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bis(5’-amino-2’-hydroxy)phenylmethane and the addition salts thereof
with an acid.

Among the ortho-aminophenols, mention may be made, by way
of example, of 2-aminophenol, 2-amino-5-methylphenol, 2-amino-6-
methylphenol and 5-acetamido-2-aminophenol, and the addition salts
thereof with an acid.

Among the heterocyclic bases, mention may be made, by way
of example, of pyridine derivatives, pyrimidine derivatives and
pyrazole derivatives.

Among the pyridine derivatives, mention may be made of the
compounds described, for example, in patents GB 1026 978 and
GB 1153 196, such as 2,5-diaminopyridine, 2-(4-methoxyphenyl)-
amino-3-aminopyridine, and 3,4-diaminopyridine, and the addition
salts thereof with an acid.

Other pyridine oxidation bases that are useful in the present
invention are the 3-aminopyrazolo[1,5-a]pyridine oxidation bases or
the addition salts thereof described, for example, in patent application
FR 2 801 308. Examples that may be mentioned include
pyrazolo[1,5-a]pyrid-3-ylamine; 2-acetylaminopyrazolo[1,5-a]pyrid-3-
ylamine; 2-morpholin-4-ylpyrazolo[1,5-a]pyrid-3-ylamine; 3-amino-
pyrazolo[1,5-a]pyridin-2-carboxylic acid; 2-methoxypyrazolo[1,5-a]-
pyrid-3-ylamine; (3-aminopyrazolo[1,5-a]pyrid-7-yl)methanol; 2-(3-
aminopyrazolo[l,5-a]pyrid-5-yl)ethanol;  2-(3-aminopyrazolo[1,5-a]-
pyrid-7-yl)ethanol; (3-aminopyrazolo[l,5-a]pyrid-2-yl)methanol; 3,6-
diaminopyrazolo[1,5-a]pyridine; 3,4-diaminopyrazolo[1,5-a]pyridine;
pyrazolo[1,5-a]pyrid-3,7-diamine;  7-morpholin-4-ylpyrazolo[1,5-a]-
pyrid-3-ylamine; pyrazolo[1,5-a]pyrid-3,5-diamine; 5-morpholin-4-
ylpyrazolb[l,5-a]pyrid-3-ylamine; 2-[(3-aminopyrazolo[1,5-a]pyrid-5-
y1)-(2-hydroxyethyl)amino]ethanol; 2-[(3-aminopyrazolo[1,5-a]pyrid-
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7-y1)-(2-hydroxyethyl)amino]ethanol; 3-aminopyrazolo[1,5-a]pyrid-5-
ol; 3-aminopyrazolo[1,5-a]pyrid-4-ol; 3-aminopyrazolo[1,5-a]pyrid-6-
ol; 3-aminopyrazolo[1,5-a}pyrid-7-ol; and also the addition salts
thereof with an acid.

Among the pyrimidine derivatives, mention may be made of the
compounds described, for example, in patents DE 2 359 399; JP 88-
169 571; JP 0563 124; EP 0770375 or patent application
WO 96/15765, such as 2,4,5,6-tetraaminopyrimidine, 4-hydroxy-2,5,6-
triaminopyrimidine, 2-hydroxy-4,5,6-triaminopyrimidine, 2,4-
dihydroxy-5,6-diaminopyrimidine and 2,5,6-triaminopyrimidine and
the addition salts thereof and the tautomeric forms thereof, when a
tautomeric equilibrium exists.

Among the pyrazole derivatives, mention may be made of the
compounds described in patents DE 3 843 892, DE 4 133 957 and
patent applications WO 94/08969, WO 94/08970, FR-A-2 733 749 and
DE 195 43 988, such as 4,5-diamino-1-methylpyrazole, 4,5-diamino-1-
(B-hydroxyethyl)pyrazole, 3,4-diaminopyrazole, 4,5-diamino-1-(4’-
chlorobenzyl)pyrazole, 4,5-diamino-1,3-dimethylpyrazole, 4,5-diami-
no-3-methyl-1-phenylpyrazole,  4,5-diamino-1-methyl-3-phenylpyra-
zole, 4-amino-1,3-dimethyl-5-hydrazinopyrazole, 1-benzyl-4,5-diami-
no-3-methylpyrazole, 4,5-diamino-3-tert-butyl-1-methylpyrazole, 4,5-
diamino-1-tert-butyl-3-methylpyrazole, 4,5-diamino-1-(B-hydroxy-
ethyl)-3-methylpyrazole, 4,5-diamino-1-ethyl-3-methylpyrazole, 4,5-
diamino-1-ethyl-3-(4’-methoxyphenyl)pyrazole, 4,5-diamino-1-ethyl-
3-hydroxymethylpyrazole, 4,5-diamino-3-hydroxymethyl-1-methyl-
pyrazole, 4,5-diamino-3-hydroxymethyl-1-isopropylpyrazole, 4,5-
diamino-3-methyl-1-isopropylpyrazole, 4-amino-5-(2’-aminoethyl)-
amino-1,3-dimethylpyrazole, 3,4,5-triaminopyrazole, 1-methyl-3,4,5-

triaminopyrazole, 3,5-diamino-1-methyl-4-methylaminopyrazole and
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3,5-diamino-4-(p-hydroxyethyl)amino-1-methylpyrazole, and  the
addition salts thereof.

Generally, the concentration of the additional oxidation base(s)
is between 0.0001% and 20% and preferably between 0.005% to 6% by
weight relative to the total weight of the composition.

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

The dye composition in accordance with the invention may also
contain one or more direct dyes, which may be chosen especially from
neutral, acidic or cationic nitrobenzene dyes, neutral, acidic or
cationic azo direct dyes, neutral, acidic or cationic quinone and in
particular anthraquinone direct dyes, azine direct dyes, methine direct
dyes, azomethine direct dyes, triarylmethane direct dyes, indoamine
direct dyes, and natural direct dyes. Preferably, the composition
according to the invention comprises at least one dye chosen from
cationic direct dyes and natural direct dyes.

Among the cationic direct dyes that may be used according to
the invention, mention may be made of the cationic azo direct dyes
described in patent applications WO 95/15144, WO 95/01772 and
EP 714 954.

Among these compounds, mention may be made most
particularly of the following dyes:

- 1,3-dimethyl-2-[[4-(dimethylamino)phenyl]azo]-1H-

imidazolium chloride
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- 1,3-dimethyl-2-[(4-aminophenyl)azo]-1H-imidazolium
chloride

- 1-methyl-4-[(methylphenylhydrazono)methyl]pyridinium
methyl sulfate. '

Among the natural direct dyes that may be used according to
the invention, mention may be made of lawsone, juglone, alizarin,
purpurin, carminic acid, kermesic acid, purpurogallin, proto-
catechaldehyde, indigo, isatin, curcumin, spinulosin, and apigenidin. It
is also possible to use extracts or decoctions containing these natural
dyes and especially henna-based poultices or extracts.

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

to-use composition.
Needless to say, a person skilled in the art will take care to

select the adjuvants, additional oxidation dye precursors, oxidation
couplers and direct dyes such that the advantageous properties
intrinsically associated with the oxidation dye composition in
accordance with the invention are not, or are not substantially,

adversely affected by the envisaged addition(s).
A ready-to-use dye composition is obtained by adding one or

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

particularly preferred in the dye composition described above.
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The pH of the dye composition in accordance with the
invention is generally between 3 and 12 approximately, and preferably
between 5 and 11 approximately. It may be adjusted to the desired
value using acidifying or basifying agents usually used in the dyeing
of keratin fibres, or alternatively using standard buffer systems.

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

Among the basifying agents that may be mentioned, for
example, are aqueous ammonia, alkali metal carbonates, alkanolamines
such as monoethanolamine, diethanolamine and triethanolamine and
also derivatives thereof, sodium hydroxide, potassium hydroxide and

the compounds of formula:

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

The dye composition according to the invention may be in
various forms, such as in the form of liquids, creams or gels, or in any
other form that is suitable for dyeing keratin fibres, and especially
human hair.

Another subject of the present patent application relates to a
process in which the composition as defined above is applied to the
fibres and the colour is developed using an oxidizing agent. The colour

may be developed at acidic, neutral or alkaline pH. The oxidizing agent
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may be added to the composition of the invention just at the time of use.
It may be used starting with an oxidizing composition containing it,
which is applied simultaneously or sequentially to the fibres at the time
of application of the dye composition.

According to one particular embodiment, the composition
according to the present invention is mixed, preferably at the time of use,
with a composition containing, in a medium that is suitable for dyeing,
at least one oxidizing agent, this oxidizing agent being present in an
amount that is sufficient to develop a coloration. The mixture obtained is
then applied to the keratin fibres. After an action time of 3 to 50 minutes
approx1mately and preferably 5 to 30 minutes approximately, the keratin
fibres are rinsed, washed with shampoo, rinsed again and then dried.

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

The pH of the oxidizing composition containing the oxidizing
agent is such that, after mixing with the dye composition, the pH of the
resulting composition applied to the keratin fibres preferably ranges
between 3 and 12 approximately and even more preferably between 5 and
11. It may be adjusted to the desired value by means of acidifying or
basifying agents usually used in the dyeing of keratin fibres and as
defined above.

The ready-to-use composition that is finally applied to the keratin
fibres may be in various forms, such as in the form of liquids, creams or
gels, or in any other form that is suitable for dyeing keratin fibres, and
especially human hair.

The present patent application also relates to the use of the
cosmetic composition according to the invention comprising, in a
medium that is suitable for dyeing, at least one compound of general

formula (1) for dyeing fibres, preferably keratin fibres such as the hair.
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A subject of the invention is also a multi-compartment device or
dyeing “kit”, in which a first compartment contains the dye composition
defined above and a second compartment contains an oxidizing
composition. This device may be equipped with a means for applying the
desired mixture to the hair, such as the devices described in patent
FR-2 586 913 in the name of the Applicant.

Using this device, it is possible to dye keratin fibres via a process
that includes mixing a dye composition in accordance with the invention
with an oxidizing agent as defined above, and applying the mixture

obtained to the keratin fibres for a time that is sufficient to develop the

desired coloration.
The examples that follow serve to illustrate the invention without,

however, being limiting in natufe.

EXAMPLES

Example 1: Synthesis of 3-[4-amino-2-(2-

hydroxyethox henvlaminolpropionic acid, dihydrochloride (5
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1 3 4

Step 1: Preparation of 3-(2-hydroxy-4-nitrophenylamino)-

propionamide (2)
15 g (0.1 mol) of 2-amino-5-nitrophenol, 7.8g (0.11 mol) of

acrylamide, 3 drops of 96% sulfuric acid and 20 mg of hydroquinone are
maintained at 100°C for 45 minutes. The mixture dissolves and an
insoluble material is then formed, which is filtered off. This precipitate
is taken up in 100 ml of refluxing toluene; after filtering while hot, 18 g
of powder are obtained after re-slurrying in hot ethyl acetate
{(m.p. = 194°C).

theory found
C 48.00 47.73
H 4.92 5.03
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N 18.66 18.57

Step 2: Preparation of 3-[2-(2-hvdroxyethoxy)-4-nitro-

phenylaminolpropionamide (3)

2g (8.8 mmol) of 3-(2-hydroxy-4-nitrophenylamino)propionamide
obtained above dissolved in 10 ml of dimethylformamide and 7 ml of
15% alcoholic potassium hydroxide (0.015 mol) are brought to 95°C.
14 ml (0.2 mol) of 2-bromoethanol are added to this mixture and, after
heating for 2.5 hours, the reaction mixture is poured onto a mixture of
ice and water. The yellow precipitate is filtered off by suction, washed
with 1 N sodium hydroxide and with water, and is then dried. After

recrystallization from ethanol, 2.1 g of yellow powder are obtained.

JP 2005-239727 A 2005.9.8

m.p. = 184°C.
theory found
C 49.07 48.98
H 5.62 5.91
N 15.61 14.76

Step 3: Preparation 3-[2-(2-hydroxyethoxy)-4-nitrophenylamino]-

propionic acid (4)

1 g of 3-[2-(2-hydroxyethoxy)-4-nitrophenylamino]propionamide
(6), heated for 1 hour on a boiling water bath in the presence of 4 ml of
hydrochloric acid (d = 1.18) and poured into 5 g of ice, gives, after
filtering by suction and drying, a yellow powder whose elemental

analysis is as follows:

found
48.04

theory
C 48.89
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H 5.22 5.85
N 10.37 11.03

Step  4: Preparation  of 3-I4-amino—2-(2-hvdroxvethoxv);

phenylamino]propionic acid dihydrochloride (5)
The 3-[2-(2-hydroxyethoxy)-4-nitrophenylamino]propionic acid

(7) obtained in the preceding step is reduced in the presence of

zinc/NH,Cl to give the expected 3-[4-amino-2-(2-hydroxyethoxy)-

phenylamino]propionic acid dihydrochloride.

The proton NMR and mass spectra are in accordance with the

expected structure of the product.

Coloured locks of hair are obtained after applying a composition
obtained by mixing a standard dye support comprising the compound

obtained above with an oxidizing composition comprising hydrogen

peroxide.

Example 2: Synthesis of ethyl 3-(4-aminophenylamino)propionate
dihydrochloride (7)

0

bt =5
©N

2HCI
NH,
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Step 1: Synthesis of ethyl 3-(4-nitrophenylamino)propionate (6)

459 mg of 4-fluoronitrobenzene, 500 mg of PB-alanine ethyl
ester and 1.15 ml of Et;N are added to a solution of 10 ml of
N-methylpyrrolidinone (NMP). The reaction medium is heated at
70°C for 8 hours and, after cooling to room temperature, is then
poured into a water + ice mixture. The yellow precipitate formed is
filtered off, re-slurried in water and then dried over P;0s. 520 mg of

ethyl 3-(4-nitrophenylamino)propionate (6) are obtained.

Step 2: Synthesis of ethyl 3-(4-aminophenylamino)propionate
dihydrochloride (7)

The product obtained during the preceding step is reduced with a
boiling zinc/ammonium chloride/water/ethanol mixture. The
corresponding amine is isolated in dihydrochloride form.

The proton NMR and mass spectra are in accordance with the
expected structure of the product.

Coloured locks of hair are obtained after applying a composition
obtained by mixing a standard dye support comprising the compound
obtained above with an oxidizing composition comprising hydrogen

peroxide.

Example 3: Synthesis of ethyl 2-(4-aminophenylamino}-3-
methylbutyrate dihydrochloride (9)
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H. 0
5 0 HN
+ HN . N o)
0 )
NH
8 2 9

Step l: Svnthesis of ethyl 2-(4-nitrophenylamino)-3-

methylbutyrate (8)

162 mg of 4-fluoronitrobenzene, 200 mg of L-valine ethyl ester

and 0.4 ml of Et3;N are added to a solution of 10 ml of N-
methylpyrrolidinone (NMP). The reaction medium is heated at 70°C for 8
hours and, after cooling to room temperature, is then poured into a water
+ ice mixture. The yellow precipitate formed is filtered off, re-slurried
in water and then dried over P;0s. 100 mg of ethyl 2-(4-
nitrophenylamino)-3-methylbutyrate (8) are obtained.

Step 2: Svnthesis of ethyl 2-(4-aminophenylamino)-3-

methylbutyrate dihvdrochloride (9)

The compound obtained during the preceding step is reduced with
a boiling zinc/ammonium chloride/water/ethanol mixture. The
corresponding amine is isolated in dihydrochloride form.

The proton NMR and mass spectra are in accordance with the
expected structure of the product.

Coloured locks of hair are obtained after applying a composition
obtained by mixing a standard dye support comprising the compound
obtained above with an oxidizing composition comprising hydrogen

peroxide.
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xample 4: Synthesis of tert-butyl 2-(4-aminophenylamino)propionate

dihvdrochloride (11)

H.. 0
HN
0 8]
+ H.N — - - 9
o -
NO, \|< NO, 2HC!

10 11

Step 1: Synthesis tert-butyl 2-(4-nitrophenylamino)propionate

106)

388 mg of 4-fluoronitrobenzene, 500 mg of L-alanine tert-butyl
ester and 0.9 ml of Et;N are added to a solution of 10 ml of N-
methylpyrrolidinone. The reaction medium is heated at 70°C for 20 hours
and, after cooling to room temperature, is then poured into a water + ice
mixture. The yellow precipitate formed is filtered off, re-slurried in
water and then dried over P;0s. 246 mg of tert-butyl 2-(4-

nitrophenylamino)propionate (10) are obtained.

Step 2: Synthesis of tert-butyl 2-(4-aminophenylamino)propionate
dihydrochloride (11)

The compound obtained during the preceding step is reduced
with a boiling zinc/ammonium chloride/water/ethanol mixture. The

corresponding amine is isolated in dihydrochloride form.

Coloured locks of hair are obtained after applying a
composition obtained by mixing a standard dye support comprising the
compound obtained above with an oxidizing compositidn comprising

hydrogen peroxide.
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Example 5: Synthesis of 3-(4-amino-2-methylphenylamino)propionic
acid ethyl ester (13)

0 0
e AN e ~ N
F L SRS S4\
—_— ————
: 2 HCi
NO, NO, NH,

12 13

Step 1: Preparation of _ethyl 3-[(2-methyl-4-nitrophenyl)amino]-

propanoate (12)

3.1 g (0.02 mol) of 2-fluoro-5-nitrotoluene, 4.7 g (0.045 mol)
of sodium carbonate, 3.8 g (0.022 mol) of ethyl 3-aminopropanoate
hydrochloride and 15 ml of N-methyl-pyrrolidinone are introduced into a
three-necked flask under nitrogen. The mixture is heated to 90°C. After
reaction for 48 hours, the reaction mixture is cooled and 50 ml of
distilled water are then added slowly with vigorous stirring. The nitro
derivative appears in the form of a yellow semi-solid, and is extracted
with dichloromethane and then purified on a column of silica, eluting
with 2/3 ethyl acetate/heptane. 3.2 g of expected nitro derivative (12) are

obtained in the form of a yellow powder.

Step 2: Preparation of 3-(4-amino-2-methylphenylamino)propionic acid

ethyl ester (13)
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2 g of nitro derivative (12) prepared above and about 50 ml of methanol
are introduced into a 200 ml auntoclave (hydrogenator) equipped with a
mechanical stirrer. The solution obtained is degassed with nitrogen.
0.2 g of palladium-on-charcoal (5% humidity, containing 50% water) is
added thereto. The reaction mixture is stirred, while flushing once with
hydrogen, and hydrogen is then introduced to a pressure of about 5 bar.
After reaction for 6 hours, the reactor is flushed with nitrogen and the
reaction mixture is filtered quickly through Celite under a gentle
pressure of nitrogen. The filtrate is recovered in a precooled solution of
methanol containing 3 equivalents of hydrochloride gas. The filter cake
is rinsed several times with methanol under a stream of nitrogen. The
solution thus obtained is concentrated and then treated with ether. The
product obtained in the form of a pale pink paste is stirred and then
rinsed several times with acetonitrile and ether under nitrogen. 2.3 g of
expected product (13) are isolated in the form of a slightly pink white

powder.

The proton and 13C NMR spectra and microanalyses are in accordance

with the expected structure of the product.

Example 6: Synthesis of methyl 6-[(4-amino-3-methylphenyl)aminol-
hexanoate dihydrochloride (15)

- A A
o} 0
. _
2CH
NO, NO, NH,
14 15
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Step 1: Preparation of methyl 6-[(3-methyl-4-nitrophenyl)amino]-

hexanoate (14)

3.1 g (0.02 mol) of 5-fluoro-2-nitrotoluene, 4.7g (0.045 mol) of sodium
carbonate, 4.5 g (0.025 mol) of methyl-6-aminohexanoate hydrochloride
and 20 ml of N-methyl-pyrrolidinone are introduced into a three-necked
flask under nitrogen. The mixture is heated to 90°C. After reaction for
56 hours, the reaction mixture is cooled and 50 ml of distilled water are
then added slowly with vigorous stirring. A yellow precipitate appears.
This precipitate is filtered off, washed several times with water and then
with pentane, and dried under vacuum. 5.3 g of expected nitro derivative

are obtained in the form of a yellow powder.

Step 2: Preparation of methyl 6-[(4-amino-3-methvlphenvyl)amino]-

hexanoate dihydrochloride (15)

2.3 g of nitro derivative (14) prepared above and about 100 ml of
methanol are introduced into a 200 ml autoclave (hydrogenator) equipped
with a magnetic stirrer. The solution obtained is degassed with nitrogen.
0.4 g of palladium-on-charcoal (5% humidity, containing 50% water) is
added thereto. The reaction mixture is stirred, while flushing once with
hydrogen, and hydrogen is then introduced to a pressure of about 5 bar.
After reaction for 4 hours, the reactor is flushed with nitrogen. The
reaction mixture is filtered quickly through Celite under a gentle
pressure of nitrogen. The filtrate is recovered into a precooled solution
of methanol containing about 3 equivalents of hydrogen chloride gas.
The filter cake is rinsed several times with methanol under a stream of
nitrogen. The solution thus obtained is concentrated and then treated

with ether. The product obtained, in the form of a pale pink paste, is
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stirred and then rinsed several times with acetonitrile and with ether
under nitrogen. 2.1 g of expected product (15) are isolated in the form of

a slightly pink white powder.

The proton and 13C NMR spectra and microanalyses are in accordance

with the expected structure of the product.

Example 7: Synth of 3-[(4-aminophenyllamino]-2-

esis
hydroxypropanoic acid dihydrochloride (16)

Q
H H
F \N/Y\\\OH A OH
OH OH
— i ——
2CH
NG, NO, NH,

16

Fluoronitrobenzene (0.2 mmol in 400 uL of N-methyl-pyrrolidinone) and
DL-isoserine (0.24 mmol in 500 pL of N-methyl-pyrrolidinone) are
heated at 80°C for 24 hours in the presence of potassium carbonate
(0.2 mmol in 500 uL of water). The reaction medium is then cooled and
concentrated under vacuum. The residue is taken up in 2 mL of ethanol
and cyclohexene (I mL) is added, along with a suspension of 50 mg of
5% palladium-on-charcoal in 500 pL of ethanol. This mixture is heated
at 80°C for 3 hours. The reaction medium is then filtered and treated
with a hydrochloric ethanol solution. The solution is then concentrated

to give the expected derivative in dihydrochloride form.
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The proton and 13C NMR spectra and microanalyses are in accordance

with the expected structure of the product.

Example 8: Synthesis of 4-[(4-aminophenyl)amino]-3-

hvdroxvbutanoic acid hydrochloride (17

© © OH O OH ©
- - ——
2CH
NO, NO, NH,
17

Fluoronitrobenzene (0.2 mmol in 400 pL of N-methyl-pyrrolidinone) and
DL-4-amino-3-hydroxybutyric acid (0.24 mmol in 500 pL of N-methyl-
pyrrolidinone) are heated at 80°C for 24 hours in the presence of
potassium carbonate (0.2 mmol in 500 uL of water). The reaction
medium is then cooled and concentrated under vacuum. The residue is
taken up in 2 mL of ethanol, and cyclohexene (1 mL) is added, along
with a suspension of 50 mg of 5% palladium-on-charcoal in 500 pL of
ethanol. This mixture is heated at 80°C for 3 hours. The reaction medium
is then filtered and treated with a hydrochloric ethanol solution. The
solution is then concentrated to give the expected derivative in

dihydrochloride form.

The proton and 13C NMR spectra and microanalyses are in accordance

with the expected structure of the product.
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CLAIMS

1. Compound, characterized in that it is a secondary para-

phenylenediamine of general formula (I):

H“N—R—x

(R)n

NH,

)
in which:
n represents an integer ranging from 0 to 4,
if n ranges from 1 to 4, then R represents a linear or branched C,-Cj¢-
alkylene radical, which is unsubstituted or substituted with one or
more groups chosen from hydroxyl, (C,-C,s)alkylcarbonyl, carboxyl,
amido, (C;-C;s)alkoxycarbonyl, mono- or di{(C,-C;s)alkylamino-
carbonyl, this alkylene radical possibly containing one or more hetero
atoms chosen from oxygen and nitrogen;
with the exception of 2-N-(3-methoxy-4-aminophenyl)aminoethanoic
acid;
if n is equal to 0, then R represents a linear or branched C;-Cjo
alkylene radical, which is unsubstituted or substituted with one or
more groups chosen from hydroxyl, C,-Cis alkoxy,
(C1-Cis)alkylcarbonyl, (C;-Cjs)alkoxycarbonyl, mono- or di(C;-
Cis)alkylaminocarbonyl, this alkylene radical possibly containing one
or more hetero atoms chosen from oxygen and nitrogen;
with the exception of 6-N-(4-aminophenyl)aminocaproic acid;
with the exception of 3-N-(4-aminophenyl)aminopropanoic acid;
with the exception of 4-N-(4-aminophenyl)aminobutanoic acid;

X represents a radical —-COOY, in which Y is chosen from:
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- a hydrogen atom,

- a C-C5 alkyl radical,

- a C;-C;s monohydroxyalkyl or polyhydroxyalkyl radical;

R’ represents a C,-C;s alkyl, a C,-C;;s alkoxy, a C,-C5 hydroxyalkoxy,
a (C)-Cjs)alkoxy(C,-Cys)alkyl, a C,-C;s monohydroxyalkyl or poly-
hydroxyalkyl radical, or a chlorine atom;

or the addition salts thereof.

2. Compound according to Claim 1, characterized in that, when n is
equal to 0, the group R of formula (I) represents a linear or branched
C,-Cjp alkylene radical, which is unsubstituted or substituted with one
or more groups chosen from  (C;-Cglalkylcarbonyl and
(C;-Cg)alkoxycarbonyl, this alkylene radical possibly containing one
Or more oxygen atoms.

3. Compound according to either of Claims 1 and 2, characterized
in that, when n ranges from 1 to 4, the group R of formula (I)
represents a linear or branched C;-Ci¢ alkylene radical, which is
unsubstituted or substituted with one or more groups chosen from
(C2-Cg)alkylcarbonyl, carboxyl and (C;-Cg)alkoxycarbonyl, this
alkylene radical possibly containing one or more oxygen atoms.

4. Compound according to any one of Claims 1 to 3, characterized
in that the group X of formula (I) represents a radical -COOY in which
Y is chosen from a hydrogen atom and a C;-Cg alkyl radical.

5. Compound according to any one of Claims 1 to 4, characterized
in that the group R’ of formula (I) represents a C|-C¢ alkyl, a C-Cq
alkoxy, a C;-C¢ hydroxyalkoxy, a (C,-Cs)alkoxy(C;-Cg)alkyl or a
C,-Cs monohydroxyalkyl or polyhydroxyalkyl radical.

6. Compound according to any one of Claims 1 to 5, characterized
in that the compound of formula (I) is chosen from the following
compounds:

- tert-Butyl 3-(4-aminophenylamino)propionate;
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- 3-[4-Amino-2-(2-hydroxyethoxy)phenylamino]propionic acid;
- Diethyl 2-(4-aminophenylamino)pentanedioate;

- Dimethyl 2-(4-aminophenylamino)succinate;

- Ethyl 3-(4-aminophenylamino)butyrate;

- Ethyl 4-(4-aminophenylamino)butyrate;

- Methyl 6-(4-aminophenylamino)hexanoate;

- Dimethyl 2-(4-aminophenylamino)pentanedioate;

- Methy! 4-(4-aminophenylamino)butyrate;

- di-tert-Butyl 2-(4-aminophenylamino)pentanedioate;

- Ethyl 3-(4-aminophenylamino)propionate;

- Methyl 3-(4-aminophenylamino)propionate;

- 6-(4-Amino-2-methylphenylamino}hexanoic acid;

- 3-(4-Amino-2-methylphenylamino)propionic acid;

- Diethyl 2-(4-amino-2-methylphenylamino)pentanedioate;

- Dimethyl 2-(4-amino-2-methylphenylamino)succinate;

- Ethyl 3-(4-amino-2-methylphenylamino)butyrate;

- Ethyl 4-(4-amino-2-methylphenylamino)butyrate;

- Methy! 6-(4-amino-2-methylphenylamino)hexanoate;

- Dimethyl 2-(4-amino-2-methylphenylamino)pentanedioate;
- Methyl 4-(4-amino-2-methylphenylamino)butyrate;

- di-tert-Butyl 2-(4-amino-2-methylphenylamino)pentanedioate;
- Ethyl 3-(4-amino-2-methylphenylamino)propionate;

- Methyl 3-(4-amino-2-methylphenylamino)propionate;

- tert-Butyl 3-(4-amino-2-methylphenylamino)propionate;

- Ethyl 2-(4-aminophenylamino)-3-methylbutyrate;

- 6-(4-Amino-3-methylphenylamino)hexanoic acid;

- 3-(4-Amino-2-methylphenylamino)propionic acid;

- Diethyl 2-(4-amino-3-methylphenylamino)pentanedioate;

- Dimethyl 2-(4-amino-3-methylphenylamino)succinate;

- Ethyl 3-(4-amino-3-methylphenylamino)butyrate;
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- Ethyl 4-(4-amino-3-methylphenylamino)butyrate;

- Methyl 6-(4-amino-3-methylphenylamino)hexanoate;

- Dimethyl 2-(4-amino-3-methylphenylamino)pentanedioate;

- Methyl 4-(4-amino-3-methylphenylamino)butyrate;

- di-tert-Butyl 2-(4-amino-3-methylphenylamino)pentanedioate;
- Ethyl 3-(4-amino-3-methylphenylamino)propionate;

- Methyl 3-(4-amino-3-methylphenylamino)propionate;

- tert-Butyl 3-(4-amino-3-methylphenylamino)propionate;

- tert-Butyl 2-(4-aminophenylamino)propionate.

7. Compound according to any one of Claims 1 to 6, characterized
in that the addition salts with an acid of the secondary para-
phenylenediamines of general formula (I) are chosen from the
hydrochlorides, hydrobromides, sulfates, citrates, succinates, tartrates,
lactates, tosylates, benzenesulfonates, phosphates and acetates.

8. Nitro compound, characterized in that it has the structure (II)

below:
H\N—R—X
{R')n
NO,
(I1)
in which:

n represents an integer ranging from 0 to 4,

if n ranges from 1 to 4, then R represents a linear or branched C,-Cjq
alkylene radical, which is unsubstituted or substituted with one or
more groups chosen from hydroxyl, (C,-C;s)alkylcarbonyl, carboxyl,

amido, (C;-C,s)alkoxycarbonyl, mono- or di(C;-C,s)alkylamino-
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carbonyl, this alkylene radical possibly being interrupted with one or
more hetero atoms chosen from oxygen and nitrogen;
if n is equal to 0, then R represents a linear or branched C;-Cio
alkylene radical, which is unsubstituted or substituted with one or
more groups chosen from hydroxyl, Ci-Cis alkoxy,
(C1-Cys)alkylcarbonyl, (C;-Cjs)alkoxycarbonyl, mono- or di(C;-Cs)-
alkylaminocarbonyl, this alkylene radical possibly being interrupted
with one or more hetero atoms chosen from oxygen and nitrogen;
X represents a radical —-COOY, in which Y is chosen from:
- a hydrogen atom,
- a Cy-C,s alkyl radical,
- a C)-Cys monohydroxyalkyl or polyhydroxyalkyl radical;
R’ represents a C;-C;s alkyl, a C;-C;s alkoxy, a C;-C;s hydroxyalkoxy,
a (C-Cys)alkoxy(C,-C;s)alkyl, or a C;-C;s monohydroxyalkyl or poly-
hydroxyalkyl radical, or a chlorine atom;
with the exclusion of 6-N-(4-nitrophenyl)aminocaproic acid.

9. Process for preparing the compound of formula (I) as defined in
Claims 1 to 7, characterized in that a step of reduction of a nitro
compound corresponding to the compound of formula (I) is performed.

10. Use of the compound of formula (I) below:

H“N—R—x

(R)n

NH,

(1)
in which:
n represents an integer ranging from 0 to 4,
if n ranges from 1 to 4, then R represents a linear or branched C5-Cy

alkylene radical, which is unsubstituted or substituted with one or
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more groups chosen from hydroxyl, (C;-C;s)alkylcarbonyl, carboxyl,
amido, (C;-C)s)alkoxycarbonyl, mono- or di(C,-C;s)alkylamino-
carbonyl, this alkylene radical possibly containing one or more hetero
atoms chosen from oxygen and nitrogen;
if n is equal to 0, then R represents a linear or branched C,-Co
alkylene radical, which is unsubstituted or substituted with one or
more groups chosen from hydroxyl, Ci-Cys alkoxy,
(C1-Cys)alkylcarbonyl, carboxyl, amido, (C;-Cys)alkoxycarbonyl,
mono- or di(C;-Cjs)alkylaminocarbonyl, this alkylene radical possibly
containing one or more hetero atoms chosen from oxygen and nitrogen;
with the exclusion of 6-N-(4-aminophenyl)amino caproic acid;
X represents a radical ~-COQY, in which Y is chosen from:
- a hydrogen atom,
- a C,-C;5 alkyl radical,
- a C;-Cy5s monohydroxyalkyl or polyhydroxyalkyl radical;
R’ represents a C,-C;s alkyl, a C;-Cjs alkoxy, a C;-C;5s hydroxyalkoxy,
a (C1-Cjs)alkoxy(C,-Cys)alkyl, or a C-C;s monohydroxyalkyl or poly-
hydroxyalkyl radical, or a chlorine atom;
or the addition salts thereof, for the oxidation dyeing of the hair.

11. Cosmetic composition for dyeing keratin fibres, preferably
human keratin fibres such as the hair, comprising, in a medium that is

suitable for dyeing, at least one compound of general formula (I):

H‘N—R—x
(R)n

NH,

(I
in which:

n represents an integer ranging from 0 to 4,
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if n ranges from 1 to 4, then R represents a linear or branched C,-Cyy
alkylene radical, which is unsubstituted or substituted with one or
more groups chosen from hydroxyl, (C;-C;s)alkylcarbonyl, carboxyl,
amido, (C,-C;s)alkoxycarbonyl, mono- or di(C,-C,s)alkylamino-
carbonyl, this alkylene radical possibly containing one or more hetero
atoms chosen from oxygen and nitrogen;

if n is equal to 0, then R represents a linear or branched C;-Co
alkylene radical, which is unsubstituted or substituted with one or
more groups chosen from hydroxyl, Ci-Cys alkoxy,
(C;-Cys)alkylearbonyl, carboxyl, amido, (C,-Cis)alkoxycarbonyl,
mono- or di(C;-C,s)alkylaminocarbonyl, this alkylene radical possibly
containing one or more hetero atoms chosen from oxygen and nitrogen;
with the exclusion of 6-N-(4-aminophenyl)aminocaproic acid;

X represents a radical —-COOY, in which Y is chosen from:

- a hydrogen atom,

- a C)-C;s alkyl radical,

- a C|-C;s monohydroxyalkyl or polyhydroxyalkyl radical;

R’ represents a C;-C;s alkyl, a C;-C;s alkoxy, a C;-C;s hydroxyalkoxy,
a (C;-Cjs)alkoxy(C;-Cis)alkyl, or a C;-Cys monohydroxyalkyl or poly-
hydroxyalkyl radical, or a chlorine atom;

or the addition salts thereof.

12. Composition according to Claim 11, characterized in that,
when n is equal to 0, the group R of formula (I) represents a linear or
branched C;-Ci¢ alkylene radical, which is unsubstituted or substituted
with one or more groups chosen from (C;-Cg)alkylcarbonyl, carboxyl
and (C,;-Cg)alkoxycarbonyl, this alkylene radical possibly containing
one or more oxygen atoms.

13. Composition according to either of Claims 11 and 12,
characterized in that, when n ranges from 1 to 4, the group R of

formula (I) represents a linear or branched C;-C,; alkylene radical,
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which is unsubstituted or substituted with one or more groups chosen
from (C;-Cg)alkylcarbonyl, carboxyl and (C,-Cs)alkoxycarbonyl, this
alkylene radical possibly containing one or more oxygen atoms.

14. Composition according to any one of Claims 11 to 13,
characterized in that the group X of formula (I) represents a
radical -COOQY, in which Y is chosen from a hydrogen atom and a C,-
C¢ alkyl radical.

15. Composition according to any one of Claims 11 to 14,
characterized in that the group R’ of formula (I) represents a C;-Cs

alkyl, a C;-C¢ alkoxy, a C;-C¢ hydroxyalkoxy, a (C,;-C¢lalkoxy-

(C1-C¢)alkyl or a C;-C¢ monohydroxyalkyl or polyhydroxyalkyl radical.

16. Composition according to any one of Claims 11 to 15,
characterized in that the compound of formula (I) is chosen from the
following compounds:

- tert-Butyl 3-(4-aminophenylamino)propionate;

- 3-[4-Amino-2-(2-hydroxyethoxy)phenylamino]propionic acid;
- Diethyl 2-(4-aminophenylamino)pentanedioate;

- Dimethyl 2-(4-aminophenylamino)succinate;

- Ethyl 3-(4-aminophenylamino)butyrate;

- Ethyl 4-(4-aminophenylamino)butyrate;

- Methyl 6-(4-aminophenylamino)hexanoate;

- Dimethyl 2-(4-aminophenylamino)pentanedioate;

- Methyl 4-(4-aminophenylamino)butyrate;

- di-tert-Butyl 2-(4-aminophenylamino)pentanedioate;

- Ethyl 3-(4-aminophenylamino)propionate;

- Methyl 3-(4-aminophenylamino)propionate;

- 6-(4-Amino-2-methylphenylamino)hexanoic acid;

- 3-(4-Amino-2-methylphenylamino)propionic acid;

- Diethyl 2-(4-amino-2-methylphenylamino)pentanedioate;

- Dimethyl 2-(4-amino-2-methylphenylamino)succinate;

9.

8
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- Ethyl 3-(4-amino-2-methylphenylamino)butyrate;

- Ethyl 4-(4-amino-2-methylphenylamino)butyrate;

- Methyl 6-(4-amino-2-methylphenylamino)hexanoate;

- Dimethyl 2-(4-amino-2-methylphenylamino)pentanedioate;
- Methyl 4-(4-amino-2-methylphenylamino)butyrate;

- di-tert-Butyl 2-(4-amino-2-methylphenylamino)pentanedioate;
- Ethyl 3-(4-amino-2-methylphenylamino)propionate;

- Methyl 3-(4-amino-2-methylphenylamino)propionate;

- tert-Butyl 3-(4-amino-2-methylphenylamino)propionate;

- Ethyl 2-(4-aminophenylamino)-3-methylbutyrate;

- 6-(4-Amino-3-methylphenylamino)hexanoic acid;

- 3-(4-Amino-2-methylphenylamino)propionic acid;

- Diethyl 2-(4-amino-3-methylphenylamino)pentanedioate;

- Dimethyl 2-(4-amino-3-methylphenylamino)succinate;

- Ethyl 3-(4-amino-3-methylphenylamino}butyrate;

- Ethyl 4-(4-amino-3-methylphenylamino)butyrate;

- Methyl 6-(4-amino-3-methylphenylamino)hexanoate;

- Dimethyl 2-(4-amino-3-methylphenylamino)pentanedioate;
- Methyl 4-(4-amino-3-methylphenylamino)butyrate;

- di-tert-Butyl 2-(4-amino-3-methylphenylamino)pentanedioate;
- Ethyl 3-(4-amino-3-methylphenylamino)propionate;

- Methyl 3-(4-amino-3-methylphenylamino)propionate;

- tert-Butyl 3-(4-amino-3—methylphenylamino)propionate;

- tert-Butyl 2-(4-aminophenylamino)propionate.

17. Composition according to any one of Claims 11 to 16,
characterized in that the concentration of the compound of general
formula (I) is between 0.0001% and 20% and preferably between
0.005% and 6% by weight relative to the total weight of the

composition.
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18. Composition according to any one of Claims 11 to 17,
characterized in that the medium that is suitable for dyeing consists of
water or of a mixture of water and of at least one organic solvent
chosen from branched or unbranched_C1-04 lower alcohols; polyols
and polyol ethers; aromatic alcohoels, and mixtures thereof.

19. Composition according to any one of Claims 11 to 18,
characterized in that it comprises at least one cosmetic adjuvant
chosen from antioxidants, penetrating agents, sequestering agents,
fragrances, buffers, dispersants, surfactants, conditioning agents, film-
forming agents, polymers, ceramides, preserving agents, nacreous
agents or opacifiers, and vitamins or provitamins.

20. Composition according to Claim 19, characterized in that the
amount of cosmetic adjuvant is, for each of them, between 0.01% and
20% by weight relative to the total weight of the composition.

21. Composition according to any one of Claims 11 to 20,
characterized in that the composition comprises at least one oxidation
coupler chosen from meta-phenylenediamines, meta-aminophenols,
meta-diphenols, naphthalene-based couplers and heterocyclic couplers,
and also the addition salts thereof.

22. Composition according to Claim 21, characterized in that the
concentration of the coupler(s) is between 0.0001% and 20% by weight
relative to the total weight of the composition.

23. Composition according to any one of Claims 11 to 22,
characterized in that the composition comprises at least one additional
oxidation base other than that of formula (I) chosen from para-
phenylenediamines, bis(phenyl)alkylenediamines, para-aminophenols,
ortho-aminophenols and heterocyclic bases, and the addition salts

thereof.
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24, Composition according to Claim 23, characterized in that the
concentration of the additional oxidation base(s) is between 0.0001%
and 20% by weight relative to the total weight of the composition.

25. Composition according to any one of Claims 11 to 24,
characterized in that it contains one or more natural or cationic direct
dyes.

26. Process for dyeing keratin fibres, and in particular human
keratin fibres such as the hair, characterized in that at least one
composition according to any one of Claims 11 to 25 is applied to the
said fibres, for a time that is sufficient to develop.the desired
coloration in the presence of an oxidizing agent.

27. Ready-to-use composition, characterized in that it comprises,
in a dye composition as defined in any one of Claims 11 to 235, at least
one oxidizing agent chosen from hydrogen peroxide, urea peroxide,
alkali metal bromates, persalts, peracids and oxidase enzymes, and
preferably hydrogen peroxide.

28. Use, for dyeing keratin fibres and in particular human keratin
fibres such as the hair, of the composition as defined in any one of
Claims 11 to 25.

29. Multi-compartment device, in which the first compartment
contains a dye composition for dyeing keratin fibres, as defined in any
one of Claims 11 to 25, and a second compartment contains an

oxidizing agent.
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ABSTRACT

The present patent application relates to novel secondary para-
phenylenediamines bearing a carboxyl group, to a process for
preparing them, to their use in the oxidation dyeing of the hair, to a
composition for dyeing keratin fibres, and in particular human keratin
fibres such as the hair, containing, in a medium that is suitable for
dyeing, at least one secondary para-phenylenediamine, to a process for
dyeing keratin fibres, to the use of this composition for dyeing the hair,

and also to a dyeing “kit”.
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