Office de la Proprieté Canadian

Intellectuelle Intellectual Property
du Canada Office

Un organisme An agency of
d'Industrie Canada Industry Canada

CA 2445749 C 2009/12/22

(11)(21) 2445 749

(12 BREVET CANADIEN
CANADIAN PATENT
13) C

(86) Date de déepot PCT/PCT Filing Date: 2001/10/18

(87) Date publication PCT/PCT Publication Date: 2002/09/19
(45) Date de délivrance/lssue Date: 2009/12/22

(85) Entree phase nationale/National Entry: 2003/09/12

(86) N° demande PCT/PCT Application No.: EP 2001/012053
(87) N° publication PCT/PCT Publication No.: 2002/0/2568
(30) Priorité/Priority: 2001/03/13 (DE101 11 936.4)

51) Cl.Int./Int.Cl. COrD 333/20(2006.01),
COrD 233/54 (2006.01), CO/D 277/28(2006.01),
COrD 30r/52(2006.01)

(72) Inventeurs/Inventors:
CHASSOT, LAURENT, CH;
BRAUN, HANS-JURGEN, CH

(73) Proprietaire/Owner:
P&G-CLAIROL, INC., US

(74) Agent: MBM INTELLECTUAL PROPERTY LAW LLP

(54) Titre : AGENTS DE COLORATION DE FIBRES DE KERATINE, CONTENANT DES DERIVES DE N-
HETEROARYLMETHYL-M-PHENYLENEDIAMINE, ET NOUVEAUX DERIVES DE N- HETEROARYLMETHYL-M-

PHENYLENEDIAMINE

(54) Title: DYEING AGENTS FOR KERATIN FIBERS, CONTAINING N-HETEROARYLMETHYL-M-PHENYLENEDIAMINE
DERITAVES, AS WELL AS NEW N-HETEROARYLMETHYL-M-PHENYLENEDIAMINE DERIVATIVES

()

(57) Abréegée/Abstract:

)
H

Dyeing agents for keratin fibers, containing N-heteroarylmethyl-m-phenylenediamine derivatives of general formula (l) or the salts
thereof (see formula |) and new N-heteroarylmethyl-m-phenylenediamine derivatives.

SoaoRRE f /[
TR - e St
R S N « w_® .-y
I ALY ""
[N

FIGNNY 4

I*I ) . Pen, B N o
C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca OPIC 48 & 7%% 110

OPIC - CIPO 191

“y I 4 e, : x - \
L RSN
4
3




CA 02445749 2003-09-12

34

ABSTRACT

Dyeing agents for keratin fibers, containing N-heteroarylmethyl-m-phenylenediamine
derivatives of general formula (I) or the salts thereof

R4

| xs. ,

Xe

R2, IRg |

and new N-heteroarylmethyl-m-phenylenediamine derivatives.
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DESCRIPTION

DYEING AGENTS FOR KERATIN FIBERS, CONTAINING N-HETEROARYLMETHYL-m-
PHENYLENEDIAMINE DERIVATIVES, AS WELL AS NEW N-HETEROARYLMETHYL-m-

PHENYLENEDIAMINE DERIVATIVES

The prés-ent invention relates to agents for oxidative dye'ing of keratin fibers,
particularly human hair, based on a developer/coupler combination which contains an
N-heteroarylmethyl-m-phenylenediamine'derivative as the coupler, and to new N-
hetéroarylmethyl-m-phenylenediam_ine derivatives.

In the area of keratin fiber dyeing, particularly hair dyeing, oxidation dyes haue
attained substantial importance. In this case, the coloration is produced by reaction
of certain developers with certain couplers in the presence of an appropriate oxidant.

‘Suitable developers are, in particular, 2,5-diaminotoluene, 2,5-diaminophenylethy}

alcohol, p-aminophenol, 1,4-diaminobenzene and 4,5-diamino-1-(2-hydroxyethyl)-
pyrazole, and suitable couplers are, for example, resorcinol, 2-methylresorcinol, 1-
naphthol, 3-aminophenol, m-phenylenediamine, 2-amino-4-(2’-hydroxyethyl)amino-
anisole, 1,3-diamin0-4-(2'-hydroxyethoxy)benzéne and 2,4-diamino-S-ﬂ.uorotoluene.

The oxidation dyes used for dyeing human hair must meet numerous requirements in
addition to that of being able to produce colorations of the desired intensity. For
example, -these dyes must be harmless from a toxicological and dermatologica|
standpoint, and the hair colorations obtained must have good light fastness,
resistance to permanent waving, acid fastness and rubbing fastness. In any case,
however, in the absence of eXposuré to light, rubbing and chemicals, such colorations
must remain stable over a period of at least 4 to 6 weeks. Moreover, by combining

‘appropriate developers and couplers, it must be possible to create a wide range of

different color shades.

Attempts have already been made to improve the properties of m-phenylenediamines

by introduction of substituents. In this regard, the reader is referred to German

Unexamined Patent Application DE 29 34 330 which, among other things, describes
special N-substituted m-phenylenediamines as couplers. With the currently known
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-dyeing agents, however, it is not possible to meet the requirements placed on dyeing
agents in all respects. |

Hence, the need continued to exist for novel couplers that would meet the aforesaid
requirements to a particularly high degree.

We have now found that intense, stable violet to dark-blue color shades can be
obtained by use of special N-heteroarylmethyl-m-phenylenediamine derivatives of
general formula (1). '

Hence, the object of the present invention is an agent for oxidative dyeing of keratin
fibers, for example wool, furs, feathers or hair, particularly human hair, which agent
is based on a developer-coupler combination characterized by the fact that it contains
as the coupler at least one N-heteroarylmethyl-m-phenylened iamine derivative of
formula {l) or a salt thereof with an-organic or inorganic acid

R4
=X
7%
xs "~"'Xe
R? j;R3
R1 '
T

wherein

X5 denotes sulfur, ni‘trogen, oxygen, C-R6 or N-Rb;

X6 denotes sulfur, nitrogen, oxygen, C-R7 or N-R5;

- X7 denotes sulfur, nitrogen, oxygen, C-R8 or N-R5;

R1 denotes hydrogen, a C,-C,-alkyl group, a C,-C,-hydroxyalkoxy group or C,-C,-
hydroxyalkyl group; |

R2 and R3 can be equal or dif_ferent and independently of each other denote hydrogen
or a C,-Cg-alkyl group; .
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R4, R6, R7, R8 can be equal or different and independently of each other denote
hydroge'n, a halogen atom (F, Cl, Br, I}, a cyano group, a C;-C,-alkoxy g}oup, a C,-Cs-
alkyl group, a C,-C,-alkyl! thioether group, a mercapto group, a nitro group, an amino
group, a C1-C4-alkylamiho group, a di{C,-C,)-alkylamino group, a di(C,-C,-
hydroxyalkyl)amino group, a C,-C,-hydroxyalkylamino group, a trifluoromethy! group,
a ~-C(O)CH,- group, a -C(O)CF; group, an -Si(CH,), group, a C,-C,-hydroxyalky! group
or a C,-C, dihydroxyalkyl group; and |

RS denotes hydrogen, a C,-Cg-alkyl group, a C,-C,-hydroxyalkyl group, a pheny! group
or an acetyl group; at least one and at the most two of the X5 to X7 groups denoting
respectively C-R6 or C-R7 or C-R8 and at the most one of the X5 to X7 groups

denoting sulfur, oxygen or N-Rb.

Noteworthy among the compounds of formula (i} are, for example:
N-thiophen-3-ylmethyl-1,3-diaminobenzene, N-furan-3-ylmethyl-1,3-diaminoben-
zene, N-(1H-imidazol-2~ylmethyl)-1,3-diaminobenzene, N-{1H-pyrol-2-ylmethyl)-
1,3-diaminobenzene, N-thiophen-2-ylmethyl-1,3-diaminobenzene, N-thiazol-2-yl-
methyl-1,3-diaminobenzene, N-{b-nitrothiophen-2-ylmethyl)-1,3-diaminobenzene, N-(3-
methylthiophen-2-ylmethyl)-1,3-diaminobenzene, N-(2-methylthiophen-3-ylmethyi)-1,3-
diaminobenzene, N-(4-methylthiophen-3-ylmethyl)-1,3-diaminobenzene, N-(5-meth-
- ylthiophen-2-ylmethyl)-1,3-diaminobenzene, N-(3-chlorothiophen-2-ylmethyl)-1, 3-di-
aminobenzene, N-(4-methylthiophen-2-ylmethyl)-1,3-diaminobenzene, N-{4-chloro-
' thiOphen-Z-ylmethyIH ,3-diaminobenzene, N-{5-methylthiophen-2-ylmethyl)-1,3-diami-
nobenzene, N-(5-chlorothiophen-2-ylmethyi)-1,3-diaminobenzene,
2-{4-amino-2-[(furan-2-yimethyljamino]phenoxy}ethanol,
2-{4-amino-2-[(thiophen-3-ylmethyl)amino]phenoxy}ethanol,
2-{4-amino-2-[{thiophen-2-ylmethyl)amino]phenoxy}ethanol,
2-{4-amino-2-[(1H-imidazol-2-yimethyl)amino]lphenoxy}ethanol,

- 2-{4-amino-2-[(furan-3-ylmethyl}amino]phenoxy}ethanol,
2-{4-amino-2-[({1H-pyrol-2-yImethyl)amino]phenoxy}ethanol,
2-{4-amino-2-[(3-methylthiophen~2-ylmethyl)amino]phenoxy}ethanol,
2-{4-amino-2-[{3-chiorothiophen-2-ylmethyl}aminolphenoxy}ethanol,
2-{4-amino-2-[{4-methylthiophen-2-yimethyl)amino]phenoxy}ethanol,
2-{4-amino-2-[(4-chlorothiophen-2-ylmethyl)aminojphenoxy}ethanol,
2-{4-amino-2-[{5-chlorothiophen-2-yimethyl)amino]phenoxy}ethanol,
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2-{4 -amino-2-[(5-methylthiophen-2-ylmethyl)amino)}phenoxy}ethano,
2-{4-amino-2-[(2-methylthiophen-3-ylmethyl)aminolphenoxy}ethanol,
2-{4-aminao-2-[(2-chlorothiophen-3-ylmethyl)aminolphenoxy}ethanol,
2-{4-amino-2-[(4-methylthiophen-3-ylmethyl)amino]phenoxy}ethanol,
2-{4-amino-2-[(4-chlorothiophen-3-ylmethyl)aminolphenoxy}ethanol,
2-{4-amino-2-[(5-methylthiophen-3-ylmethyl)aminolphenoxy}ethanol,
2-{4-amino-2-[{5-chlorothiophen-3-yimethyl)amino]lphenoxy}ethanol,
2-{2-amino-4-[( furan-2-ylmethy|)amino]phenoxy}ethanol,
2-{2-amino~4-[(thiophen-é-ylmethyl)amino]phenoxy}ethanol,

2-{ 2-’-amino~4-[(thiophen-z-ylmethyI)amino]phenoxy}ethanol,
2-{2-amino-4-{(1 H-imidazol-z-ylmethyl)am‘ino]phenoxy}ethanol' and
2-{ 2-amino-4-[(furan-3-ylmethyl)amino]phenoxy}ethanol.

Preferred compounds of formula () are those wherein {i) R1 denotes hydrogen or 3
hydroxyalkoxy group and R2 and R3 or R2, R3 and R4 denote hydrogen; or (ii) R1
denotes hydrogen or a hydroxyalkoxy group and the R2 and R3 groups or the R2, R3
- and R4 groups denote hydrogen, X5 denotes sulfur or oxygen, X6 denotes nitrogen
or C-R7 and X7 denotes C-R8, with at least one of the R7 and R8 groups denoting
hydrogen; or (iii) R1 denotes hydrogen or a hydroxyalkoxy group, the R2 and R3
groups or the R2, R3 and R4 groups denote hydrogen, X7 denotes sulfur or oxygen,
X5 denotes C-R6 and X6 denotes C-R7, with at least one of the R6 and R7 groups
denoting hydrogen: or (iv) R1 denotes hydrogen or a hydroxyalkoxy group, the R2 and
R3 groups or the R2, R3 and R4 groups denote hydrogeri, X6 denotes sulfur or
oxygen, X9 denotes C-R6 and X7 denotes C- -R8, with at least one of the R6 and R8

groups denoting hydrogen.

Particularly preferred are the following N-heteroarylmethyl-m-phenylenediamine

derivatives of formula (I): N-thiophen-3-yimethyl-1 ,3-diaminobenzehe, N-
furan-3-ylmethyl-1,3-diaminobenzene, N-furan-2-yimethyl-1 ,3-diaminobenzene, N-thio-
phen-2-yimethyl-1,3-diaminobenzene, 2-{¢amino-2-[lthiOphen-3-ylrﬁethyl)amino]phen-
oxy}ethanol, 2-{4-amino-2-[(thiophen-z-ylmethyl)amino]phenoxy}ethanol, 2-{4-ami-

no-2-[{furan-3-yimethyl)amino)phenoxy}ethanol, 2-{4-amino- -2-[{furan-2-ylmethyl)-

aminojphenoxy}ethanol, 2-{2-amino-4-{(thiophen- 2-ylmethyl)amino]phenoxy}ethanol
and 2-{2-amino-4-[(furan- -2-ylmethyl)aminolphenoxy}ethanal or the salts thereof.
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The compounds of formula (I} can be used as the free bases as well as in the form of
their physiologically tolerated salts with inorganic or organic acids, for example
hydrochloric acid, sulfuric acid, phosphoric acid, acetic acid, propionic acid, lactic acid
or citric acid. ’

The colorant of the invention contains the N-heteroarylmethyl-m-phenylenediamine
derivatives of formula () in a total amount from about 0.005 to 20 wt. %, an amount
of about 0.01 to b wt.% and especiaily 0.1 to 2.5 wt.% being preferred.

Suitable developers are all those developers that are known to be used with, and are
appropriate for, such colorants, for example 1,4-diaminobenzene (p-phenylene-
diamine), 1,4-diamino-2-methylbenzene (p-toluylenediamine), 1,4-diamino-2,6-di-
methylbenzene, 1,4-diamino-3,5-diethyibenzene, 1,4-diamino-2,5-dimethylbenzene,
1,4-diamino-2,3-dimethylbenzene, 2-chloro-1,4-diaminobenzene, 1,4-diamino-2-
(thiophen-2-yl)benzene, 1,4-diamino-2-{thiophen-3-yl)benzene, 1,4-diamino-2-(pyri-
din-3-yl)lbenzene, 2,5-diaminobiphenyl; 1,4-diamino-2-methoxymethylbenzene, 1,4—
diamino-2-aminomethylbenzene, 1,4-diamino-2-hydroxymethyibenzene, 1,4-diamino-2-
(2-hydroxyethoxy)benzene, 1-(2,5-diaminophenyljethanol, 2-[2-(acetylamino)eth-
oxy]-1,4-diaminobenzene, 4-phenylaminoaniline, 4-dimethylaminoaniline, 4-diethyl-
aminoaniline, 4-dipropylaminoaniline, 4-[ethyl-(2-hydroxyethyl}aminolaniline, 4-[di(2-
hydroxyethyl).amino]aniline,4-[di(2-‘hydroxyethyl)amino]-2-methylaniline,4-[(2-meth'-'
oxyethyl)aminolaniline, 4-[(3-hydroxypropyllaminolaniline, 4-[(2,3-dihydroxypropyl)- '
aminojaniline, 1,4-diamino-2-(2-hydroxyethyl}benzene, 1',4-diarhin0-2-(1-methyleth- '
ylibenzene, 1,3-bis-—[(4-amin0phenyl)(2'-hydroxyethyl)amino]-2-propanoi, 1,4-bis-[{4-
aminophenyl)amino]butane,1,8-bis-(2,5-diamin0phenoxy)-3,6-dioxaoctane,4-amirio¥.
phenol, 4-amino-3-methylphenol, 4-amino-3-(hydroxymethyl)phenol, 4-amino-3-flu- '
orophenol, 4-methylaminophenol, 4-amino-2-(aminomethyl)phenol, 4-amino-2-(hy-
droxymethyl}phenol, 4-amino-2-fluorophenol, 4-amino-2-[(2-hydroxyethyl)amino]-
methyiphenol, 4-amino-2-methylphenol, 4-amino-2-(meth0xymethyl)phenbl, 4-amino-
2-(2-hydroxyethyl}phenol, 5-aminosalicylic acid, 2,5-diaminopyridine, 2,4,5,-6-' '
tetraaminopyrimidine, 2,5,6-triamino-4-(1H}-pyrimidone, 4,5-diamino-1-(2-
hydroxyethyl)-1H-pyrazole, 4,5-diamino-1-{1-methylethyl)-1H-pyrazole, 4,5-diamino-1-
[(4-methylphenyl)methyl]-1H-pyrazole, 1-[(4-chlorophenyl)methyl]-4,5-diarhin0-1 H-
pyrazole, 4,5-diamino-1-methyl-1H-pyrazole, 4,5-dilamino-3-methyl-1-methyl-1 H-py-'



CA 02445749 2008-07-18

6

razole, | 2-aminophenol,
2-amino-6-methylphenol and 2-amino-5-methylphenol.

Moreover, the colorant of the invention can optionally also contain other'known
couplers, for example 2,6-diaminopyridine, 2-amino-4-[(2-hydroxyethyl)aminolani-
sole, 2,4-diamino-1-fluoro-5-methylbenzene, 2,4-diamino-1-methoxy-5-methylben-
zene, 2,4-diamino-1-ethoxy-5-methylbenzene, .2,4-diamino-1-(Zi-h'yd(oxyethoxy)'-s-
methylbenzene, 2,4-di[(2-hydroxyethyl)amino]-1 .5-dimethoxVbehzene, 2,3-diamino-
6-methoxypyridine, 3-amino-6-methoxy-2-(methylamino)pYr-idine, 2,6-diamino-3,5-
dimethoxypyridine, 3,5-diamino-2,6-dimethoxypyridine, 1,3-diaminobenzene, 2,4-di-
amino-1-(2-hyd rbxyethoxy)benzene, 2,4-diamino-1,5-di{2-hydroxyethoxy)benzene,
1-{2-aminoethoxy)-2,4-diaminobenzene, 2-amino-1-(2-hydroxyethoxy)-4-methylamiro-
benzene, 2,4-diaminophenoxyacetic acid, 3-[d°i(2-hyqroxyethy[)amino]anilin‘e, 4-ami-
no-2-di[(2-hydroxyethyl)amino]-1-ethoxybenzene, 5-methyl-2-(1-methylethyl)phen-
ol, 3-[(2-hydroxyethyllaminojaniline, 3-[(2-aminoethy[)ami’no]aniline, 1,3-di(2,4-dia-
minophenoxy)propane, di{2,4-diaminaphenaxy)methane, 1.3-’-diamino-2.4-dimeth-
oxybenzene, 2,6-bis-(2-hydroxyethyl)aminotoluene, 4-hydroxyindole, 3-dimethylamino-
phenol, 3-diethylaminophenol, b-amino-2-methylphenol, 5-amino-4-fluoro-2-methyl-
phenol, 5-amino-4-methoxy-2-methylphenol, 5-amino-4-ethoxy-2~methylphenol,' 3-ami-
no-2,4-dichlorophenol, b-amino-2,4-dichiorophenol, 3-amino-2-hethylphenol,- 3-amino-
2-chloro-6-methylphenol, 3-aminophenaol, 2-[(3-hydroxyphenyl)aminolacetamide, 5-[(2-
hydroxyethyllamino}-2-methylphenol, 3-[{2-hydroxyethyl)aminolphenol, 3-[(2-
methoxyethyl)amino]lphenol, 5-amino-2-ethylphenol, 2-(4-amino-2-hydroxyphenoxy)-
ethanol, 5-[(3-hydroxypropyllamino}-2-methylphenol, 3-[(2,3-dihydroxypropyl)ami-
no}-2-methylphenol, 3-[{2-hydroxyethyl)amino}-2-methylphenol, 2-amino-3-hydroxy;
pyridine, 5-amino-4-chloro-2-methylphenol, 1-naphthol, 1,5-dihydroxynaphthalene,
1,7-dihydroxynaphthalene, 2,3-dihydroxynaphthal.ene, 2,7-dihydroxynaphthalene, 2-
methyl-1-naphthol acetate, 1,3-dihydroxybenzene, 1-chlpro-2,4-dihydroxybenzene,
2-chloro-1,3-dihydroxybenzene, 1,2-dichloro-3,5-dihydroxy-4-methylbenzene, 1,5-
dichloro-2,4-dihydroxybenzene, 1,3-dihydroxy-2-methylbenzene, 3,4~methylenedi--
oxyphenol, 3,4-methylenedioxyaniline, 5-[(2-hydrpxyethyl)amiho]-1,3~behzodioxole,
6-bromo-1-hydroxy-3,4-methylenedioxybenzene, 3,4-diaminobenzoic acid, 3,4-di-
hydro-6-hydroxy-1,4(2H)benzoxazine, 6-amino-3,4-dihydro-1 .4(.2H)-behzoxazine, 3.
methyl-1-phenyl-5-pyrazolone, §,6-dihydroxyindole, 5,6—dihyﬂfoxyindoline, 5:-hy-
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~droxyindole, 6-hydroxyindole, 7-hydroxyindole and 2,3-indolinedione.

The couplers and developers can be present in the colorant of the invention either
individually or in admixtuie with one another, the total amount of each of the couplers
and developers in the colorant of the invention being about 0.005 to 20 wt.%
preferably about 0.01 to 5.0 wt.% and particularly 0.1 to 2.5 wt. % (based on the
total amount of colorant). The total amount of the developer-coupler combination
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contained in the colorant described herein is preferably about 0.01 to 20 wt.%, an
-amount of about 0.02 to 10 wt.% and especially 0.2 to 6 wt.% being p'articularly
preferred. In general, the developer and the coupler are used in approximately
equimolar amounts. In this respect, it is not disadvantageous, however, if the
developer is present in a certain excess or deficiency [for example in a
(coupler:developer) ratioof 1 : 2to 1 : 0.5},

Mdreover, the colorant of the invention can also contain other dye components, for

example 6~ahiind-2-methylphenol and 2-amino-5-methylphenol, as well as common

anionic, cationic, amphoteric or nonionic direct dyes, for example triphenylmethane

dyes such as 4-[(4’-aminophenyl)-{4'-imino-2",5"-cyclohexadien-1"-ylidene)methy!l]-
2-methylaminobenzene monohydrochloride {Color Index [C.l.] 42 510) and 4-1(4-

amino-3’-methyiphenyl)-(4"-imino-3"-methyl-2",5"-cyclohexadien-1"-ylidene)methyl]-
2-methylaminobenzene monohydrochloride (C.l. 42 520), aromatic nitro dyes such as

4-(2’-hydroxyethyl)aminonitrotoluene, 2-amino-4,6-dinitrophenol,. 2-amino-5-(2’-

hydroxyethyl}aminonitrobenzene, 2-chloro-6-(ethylamino)-4-nitrophenol, 4-chloro-N-(2-
hydroxyethyl)-2-nitroaniline, b-chloro-2-hydroxy-4-nitroaniline, 2-amino-4-chloro-6-

nitrophenol and 1-(2’-ureidoethyl)amino-4-nitrobenzéne, azo dyes such as sodium 6-

[{(4’-aminophenyl)azo]-5-hydroxynaphthalene-1-sulfonate (C.I. 14 805) and disperse

dyes, for example 1,4-diaminoanthraquinone and 1,4,5,8-tetraaminoanthraquinone.

The colorants of the invention can contain the aforesaid dye components in an

amount from about 0.1 to 4 wt. %

The couplers and developers as well as the other dye components, provided they are
bases, can, of course, also be used in the form of their physiologically tolerated salts
with organic or inorganic acids, for example hydrochloric acid or sulfuric acid, or - if
they contain aromatic OH groups - in the form of their salts with bases, for example
as alkali metal phenoxides.

Moreover, if the colorants of the invention are to be used for coloring hair, they can
also contain other common cosmetic additives, for example antioxidants such as
ascorbic acid, thioglycolic acid or sodium sulfite, as well as perfume oils, complexing
agents, wetting agents, emulsifiers, thickeners and hair-care agents.
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-The colorant of the invention can be in the form of, for example, a solution,
particularly an aqueous or aqueous-alcoholic solution. A particularly preferred
formulation form, however, is a cream, gel or emulsion. Such a composition consists
of a mixture of the dye components and the usual additives employed for such

compositions.

Common additives to solutions, creams, emulsions or gels are, for example solvents
such as water, lower aliphatic alcohols, for example ethanol, propanol or isopropanol,
glycerol or glycols such as 1,2-propylene glycol, moreover wetting agents or
emulsifiers from the classes of anionic, cationic, amphoteric or nonionic surface-active
agents, for example fatty alcohol sulfates, ethoxylated fatty alcohol sulfates,
aikylsulfonates, élkylbenzenesulfonates, alkyltrimethylammonium salts, alkylbeta- ~

ines, 'e'thoxylated.fatty alcohols, ethoxylated nonylphenols, fatty acid alkanolamides
and ethoxylated fatty esters, furthermore thickeners such as the higher fatty alcohols,
starch, cellulose derivatives, petrolatum, paraffin oil and fatty acids, also hair-care
agents such as cationic resins, lanolin derivatives, cholesterol, pantothenic acid and
betaine. The said constituents are used in amounts commonly employed for such
purposes, for example the wetting agents and emulsifiers at a concentration of about

0.5 to 30 wt.%, the thickeners in an amount from about 0.1 to 25 wt.% and the hair-
‘care agents at a concentration from about 0.1 to 5 wt.%.

The ready-to-use hair colorant of the invention is prepared by mixing the colorant with
an oxidant just before use.

| Suitable oxidants ar'e primarily hydrogen peroxide or its products of addition to urea,

| melamine, sodium borate or sodium carbonate in the form of a 1 to 12% and
preferably 3 to 6% aqueous solution. The weight ratio of hair colorant to oxidant in
this case is preferably from 5 : 1 to 1 : 3 and particularly from 1 : 1 to 1 : 2. Higher
amounts of oxidant are used especially with higher concentrations of hair colorant or
when stronger bleaching of the hair is wanted at the same time. In principle,
however, atmospheric oxygen can be used in place of the aforesaid oxidants to
oxidize the dyes. '
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During the mixing of the dye (the pH of which is approximately 6 to 11.5) with the
oxidant, which most frequently is adjusted to an acidic pH (approximately 2 to 6.5),
the pH of the ready-to-use hair colorant of the invention assumes a value which
depends on the amount of alkali in the dye and of acid in the oxidant as well as on the
mixing ratio. Depending on the composition, the colorant of the invention can be
weakly acidic, neutral or alkaline and in the ready-to-use form can have a pH of about
3 to 11.5 and preferably about 6 to 10. The adjustment to a basic pH is preferably
made with ammonia, but it can also be made with an organic amine, for example with
2-amino-2-methyl-1 -propanol,tris(hydroxymethyl)aminomethane, monoethanolamine
and triethanolamine, or with an inorganic base such as sodium hydroxide and
potassium hydroxide. The adjustment to an acidic pH can be made with an inorganic
or organic acid, for example phosphoric, acetic, lactic, ascorbic, citric or tartaric acid.

Then, depending on the hair fullness, an amount of this mixture sufficient for the hair.
treatment, usually about 60 to 200 grams, is applied to the hair, and the mixture is
allowed to act on the hair at about 15 to 50 °C and preferably at 30 to 40 °C, for
about 10 to 45 min and preferably for 30 min after which the hair is rinsed with water
and dried. Optionally, following this rinsing the hair is washed with a shampoo and
optionally post-rinsed with a weak organic acid, for example citric acid or tartaric acid.

The hair is then dried.

The colorants of the invention containing an N-heteroarylmethyl-m-phenylenediamine
derivative of formula (I} as coupler give hair colorations of excellent color stability,
particularly in terms of light fastness, wash fastness and rubbing fastness. As far as
the dyeing properties are concerned, the hair colorants of the invention provide a wide
range of different color shades from blond to brown, purple, violet and even blue and
black, depending on the kind and composition of the dye components used, the
achievable violet to dark-blue shades being particularly noteworthy. The color shades
~are characterized by their unusual color intensity. The very good coloring properties
of the hair colorant of the present patent application also manifest themselves
particularly in that this colorant makes it possible to dye gray hair, previously not
damaged chemically, without any problems and with good covering power.
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_The N-heteroarylmethyl-m-phenylenediaminederiv'atives of formula (1) of the invention |
can be prepared by known methods of synthesis, for example by the methods
described in the practical examples given hereinbelow. |

The N-heteroarylmethyl-m-phenylenediamine derivatives of formula (l) are highly.
water-soluble and give colorations of high color intensity and excellent color stability,
particularly in terms of light fastness, wash fastness and rubbing fastness. Moreover,
they have excellent storage stability, particularly as constituents of the oxidation
colarants described herein.

Hence, another object of the present invention are N-heteroarylmethyl-m-
phenylenediamine derivatives of general formula (ll} or the water-soluble salts thereef
with organic or inorganic acids |

R1

wherein

X5 denotes sulfur, nitrogen, oxygen, C-R6 or N-Rb;

X6 denotes sulfur, nitrogen, oxygen, C-R7 or N-Rb:

X7 denotes sulfur, nitrogen, oxygen, C-R8 or N-Rb; .
R1 denotes hydrogen, a C,-C,-alky! group, a C,-C,-hydroxyalkoxy group or a C;-C,-
hydroxyalkyl group; | |
R2 and R3 can be equal or different and independently of each other denote hydrogen
or a C,-C,-alkyl group; . '

R4, R6, R7, R8 can be equal or different andindependently of each other denote '

hydrogen, a halogen atom (F, Cl, Br, 1}, a cyano group, a C;-C,-alkoxy group, a C;-C4-

alkyl group, a C,-C,-alkyl thioether group, a mercapto group, a nitro group, an amino
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group, a C;-C,-alkylamino group, a di(C,-C,)-alkylamino group, a di(C,-C,-
hydroxyalkyl)amino group, a C,-C,-hydroxyalkylamino group, a trifluoromethy!l group,
a -C{O)CH,- group, a a -C(O)CF, group, an -Si(CH,), group, a C,-C, hydroxyalkyl group
or a C,-C, dihydroxyalky! group; and : '

R5 denotes hydrogen, a C,~-Cs-alkyl group, a C2 -C,-hydroxyalkyl group, a phenyl group
or an acetyl group; at least one and at the most two of the X5 to X7 groups denoting
respectively C-R6 or C-R7 or C-R8 and at the most one of the )(5 to X7 groups
denoting sulfur, oxygen or N- R5; | o

provided that at least one of the R1, R2, R3, R4, R6, R7 and R8 groups does not
denote hydrogen when X5 or X6 denotes sulfur.

The following examples illustrate the object of the invention in greater detail fwithoﬁt'
limiting its scope. | '



CA 02445749 2003-09-12

13
EXAMPLES

Example 1: Synthesis of N-heteroarylmethyl-1,3-diah1ihoben2enes '

A.  Synthesis of tert.butyl (3-aminophenylicarbamate

A solution of 11 g (50 mmol) of ditert.butyl dicarbonate in 30 mL of me'thylene
chloride was added dropwise to a solution of 10.8 g (100 mmol) of 1,3-
phenylenediamine in 100 mL of methylene chloride/NaOH (4%) 1 : 1. The reaction
mixture was allowed to agitate 8 hours after which 5 g of ditert.butyl dicarbonate was
added to it. The reaction mixture was then allowed to agitate for an additional 12
hours at room temperature. The organic phase was washed with a saturated aqueous
" sodium chloride solution, dried over sodium sulfate and filtered, and the filtra',te was
evaporated. The resulting crude product was purified on silica gel with hexane/ethy!
acetate (1 : 1). This gave 6.2 g {(30% of the theoretical) of tert.butyl (3-amino-
phenyl)carbamate. .

'H-NMR (300 MHz, CDCl,): 6 = 7.06 (t, 1H); 6.99 (br s, 1H); 6.44 (br s, 2H);
6.56 (d, 1H); 6.39 (m, 2H); 3.68 (br, 2H); 1.53 (s, 9H). o 7

B. Synthesi's of N-héteroa-rylmethyl-1 S3-diaminobenzenes

0.031 g {(0.15 mmol) of tert.but'yl (3-aminophenyl)carbamate from .stép 1A and O.1
mmol of the appropriate aldehyde were dissolved in methanol (dried over molecular
sieve). 10 mg of molecular sieve was added, and the reaction mixture was allowed
to agitate for 7 hours. Then, 0.3 mL of a borane-tetrahydrofuran complex solution
(1M in tetrahydrofuran) was added at O °C, and the reaction mixture was allowed to
agitate for one hour at room temperature. At the end of the reaction, the reaction
mixture vvas poured into water and extracted with ethyl acetate. The 'org‘anic phase
was dried with magnesium sulféte, the solvent was distilled off in a rotafy evaporator
and the residue was purified on silica gel with petroleum ether/ethyl acetate (1 : 1).
The resulting product in 4 mL of ethano! and 1.5 mL of a 2.9-molar ethanolic ,
hydrochloric acid solution was heated to 50 °C. The resulting precipitate was filtered
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" off, washed twice with 1-mL portions of ethanol and then dried.

a. N-Thiophen-Z-y‘lmethyI-1 3-diaminobenzene hydrochloride
Aldehyde derivative used: thiophene-2-carbaldehyde

Mass spectrum: MH* 203 (100)

b.  N-Thiophen-3-ylmethyl-1,3-diaminobenzene hydrochloride
Aldehyde derivative used: thiophene—S-carbaldehyde

Mass spectrum: MH™ 205 (100)

C. N-Furan-2-ylmethyl-1 3-diaminobenzene hydrochioride
Aldehyde derivative used: furan-2-carbaldehyde
Mass spectrum: MH* 189 (100}

d. N-Furan-3-ylmethyl-1,3-diaminobenzene hydrochloride
Aldehyde derivative used: furan-3-carbaldehyde

‘Mass spectrum: MH* 189 {100)

e. N-{1H-Imidazol-2-vimeth ()-1,3-diaminobenzene hydrochloride
~ Aldehyde derivative used: imidazole-2-carbaldehyde
Mass spectrum: MH* 189 (100) '

f.  N-Thiazol-2-ylmethyl-1,3-diaminobenzene hydrochloride
‘ - Aldehyde deri\)ative'_used': thiazole-2-carbaldehyde
Mass spectrum: MH* 242 (100) "
N-(5-Nitrothiophen-2-yimethyl)-1,3-diaminobenzene hydrochloride
Aldehyde derivative used: 5-nitrothiophene-2-carbaldehyde

Mass spectrum: MH* 250 (20}
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Example 2 Synthesis of 2-{4-amino-2-[(N-heteroaryimethyl)amino]-
phenoxy}ethanols

A. Synthesis of tert.butyl [3-amino- -{2-hydroxyethoxy)phenvyllcarbamate

A solution of 16.8 g of NaHCO, in 100 mL of water was added dropwise to a solution
of 10.7 g (100 mmol) of 2-(2,4-diaminophenoxy)ethanol in 300 mL of acetonitrile.
Then, '22"g (100 mmol) of ditert.butyl dicarbonate was added, and the reaction
mixture was allowed to agitate for 6 hours. At the end of the reaction, the reaction
mixture was poured into 100 mlL of dichloromethane, and the organic phase was
extracted with dilute hydrochloric acid. The aqueous phase was rendered alkaline
with a 2N sodium hydroxide solution | and then extracted
with dichloromethane. The organic phase was dried over sodium sulfate and the
solvent was distilled off in a rotary evaporator. This gave 10.3 g (38% of the

theoretical) of tert.butyl [3-amino-4-(2-hydroxyethoxy)phenyllcarbamate.

"H-NMR (300 MHz, CDCl,): 6 = 7.26 {brs, TH); 6.95 (d, TH); 6.72 (d, 1H); 6.34 (s,
1H); 4.77 (m, 2H); 3.9 (m, 2H); 1.50 (s, 9H).

B. Synthesis of 2-{4-amino-2-[(N-heteroarylmethyllaminolphenoxy}ethanols |

0.031 g {0.15 mmol) of tert:butyl [3-amino-4-(2-hydroxyethoxy)phenyllcarbamate
from Example 2A and 0.1 mmol of the appropriate aldehyde were dissolved in
- methanol (dried over molecular sieve). 10 mg of molecular sieve was added, and the
reaction mixture was allowed to agitate for 7 hours. Then, 0.3 mL of a borane-
tetrahydrofuran complex solution (1 M in tetrahydrofuran) was added at O °C, and the
reaction mixture was allowed to agitate for one hour at room temperature. At the end
of the reaction, the reaction mixture was poured into water and extracted with ethyl
acetate. The organic phase was dried with magnesium sulfate. The solvent was
distilled off in a rotary evaporator, and the residue was purified on silica gel with
petroleum ether/ethyl acetate (1 : 1). The resulting product in 4 mL of ethano! and
1.5 mL of a 2.9-molar ethanolic hydrochloric acid solution was heated to 50 °C. The
precipitate was filtered off, washed twice with 1-mL portions of ethanol and then dried.
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‘a. 2-{4-Amino-2-[(thiophen-2-yImethyllamino]phenoxy}ethanol hydrochloride

Aldehyde derivative used: thiophene-2-carbaldehyde
Mass spectrum: MH™ 265 {(100)

b. 2-{4-Amino-2-l(fyLa_Q~2;ylm§thylLaminolg,hgnqu}eth,anol hydrochloride
Aldehyde derivative used: furan-2-carbaldehyde
Mass spectrum: MH™ 249 (100)

C. '2- 4- Amino-2-[(thiophen-3-yimethyllaminolphenoxy}ethanol hydrochloride
Aldehyde derivative used: thiophene-3-carbaldehyde |
Mass spectrum: MH™ 265 (20)

d. 2-{4-Amino-2-{{1H-imidazol-2-ylmethyllaminolphenoxy}ethanol hydrochloride

Aldehyde derivative used: imidazole-2-carbaldehyde
Mass spectrum: MH* 249 (10}

e. 2-{4-Amino-2-[(furan-3-ylmethyllaminolphenoxy }ethanol hydrochloride

Aldehyde derivative used: furan-3-carbaldehyde
Mass spectrum: MH™ 249 (20)

Examples 3 to 14 Hair Colorants

Hair colorant solutions having the following composition were prepared:

1.25 mmol - of coupler of formula (1) as per Table 1
1.25 mmol of developer as per Tabie 1

1.0g of potassium oleate (8% aqueous solution)
1.0g of ammonia (22% aqueous solution)

1.0g of ethanol

0.3 g of ascorbic acid

to 100.0 g water

Just before use, 50 g of the foregoing coloring solution was mixed with 50 gofa 6%
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aqueous hydrogen peroxide solution. The mixture was then applied to bleached hair.
After an exposure time of 30 min at 40 °C, the hair was rinsed with water, washed
with a commercial shampoo and dried. The resulting color shades are presented in

Table 1.

TABLE 1
Example Coupler ' Coupler'[sic - Translator])
No. of formula
(1) l. I1. Il. V.
1.,4-Di- 2,5-Diamino- 2,5-Diamino- 4,5-Diamino-1-
amino- toluene phenyletha-  (2'-hydroxyeth-
benzene  sulfate nol sulfate yl)pyrazole
sulfate
3 As per Ex. 1a dark blue dark blue dark blue violet
4 As per Ex. 1b dark blue dark blue dark blue violet
5 As per Ex. 1c dark blue dark blue dark biue violet
6 As per Ex. 1d dark blue dark blue dark blue violet
7 As per Ex. 1e blue blue blue violet
8 As per Ex. 1f blue blue blue violet
9 As per Ex. 1g blue gray-blue gray-blue bright
violet
10 As per Ex. 2a dark blue dark blue dark blue violet
11 As per Ex. 2b dark blue dark blue dark blue violet
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TABLE 1 - Continuation

12 As per Ex. 2c dark blue dark blue dark blue violet |
13 As per Ex. 2d dark blue dark blue dark blue violet
14 As per Ex. 2e dark blue dark blue dark blue  violet
Examples 15 tg 39 Hair Colorants

MHair colorant solutions of the following composition were prepared:

Xg of N-heteroarylmethyl-1,3-diaminobenzene

[coupler K1 to K4 of formula (l) as per Table 3}

Uag of developer E8 to E15 as per Table 2
YQ of coupler K11 to K36 as per Table 3
Z g of 6-chloro-2-ethylamino-4-nitrophenol (D2)
10.0 g of potassium oleate (8% aqueous solution)
10.0 g of ammonia (22% aqueous solution)
10.0 g of ethanol

0.3 g of ascorbic acid

to 100.0 g water

Just before use, 30 g of the foregoing coloring solution was mixed with 30 g ofa 6% .
aqueous solution of hydrogen peroxide. The mixture was then applied to bleached
hair. After an exposure time of 30 min at 40 °C, the hair was rinsed with water,
washed with a commercial shampoo and dried. Table 4 shows the COlbring results. '
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‘ Examples 39 to 62: _F_lairLColorants

Dye carriers in cream form and having the following composition were prepared:

X g of N-heteroarylmethyl-1,3-diaminobenzene
(coupler K1 to K4 of formula () as per Table 3)
Ug of developer E8 to E15 as per Table 2 '
Yg of coupler K11 to K36 as per Table 3
Z g of 6-chloro-2-ethylamino-4-nitrophenol (D2)
15.0g of cetyl alcohol -
- 034g of ascorbic acid .
3.5 ¢ of sodium Iauryl alcohol dlethylene glycol ether sulfate, 28% '
‘aqueous solution )
3.0g  of ammonia, 22% aqueous solution
0.3 g of sodium sulfite, anhydrous

to 100 g water

Just before use, 30 g of the foregoing cc_)loring cream was mixed with 30 g ofa 6%
solution of hydrogen peroxide. The mixtUré was then applied to the hair. After an
exposure time of 30 min at 40 °C, the hair was rinsed with water, washed with a
commercial shampoo and dried. The coloring results are presented in Table 5.

~TABLE 2 - Developers

E8 1,4-diaminobenzene '
'E9  2,5-diaminophenylethanol sulfate
E10  3-methyl-4-aminophenol
E11 4-amino-2-aminomethylphenol.2 HCI
E12 4—amin0pheno| | '
E13 N,N-bis(2’-hydroxyethyl}-p-phenylenediamine sulfate
E14 4,5-diamino-1-(2’- hydroxyethyl)pyrazole sulfate
E15 2,5-diaminotoluene sulfate . |
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K2
K3

K4
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TABLE 3 - Couplers

| N-thiOphen-Z-ylmethyl-1 ,3-diaminobenzéne.HCl

N-furan-2-ylmethyl-1,3-diaminobenzene . HC]
2-{4-amino-2-[{thiophen-2-ylmethyl)amino}-
phenoxy}ethanol.HCI '
2-{4-amino-2-[(furan-2?y|methyl)aminO]-
phenoxy}ethanol.HCI

K11 1",3-diaminobenzene

K12
K13
K14
K15
K16
K17
K18
K19
K21
K22
K23

K24
K25.

K26
K31
K32
K33
K34

K35

K36

2-amino-4-(2’-hydroxyethyl)aminoanisole sulfate
1,3-diamino-4-{2'-hydroxyethoxy)benzene sulfate
2,4-diamino-5-fluorotoluene sulfate
3-amino-2-methylamino-6-methoxypyridine

'3,5-diamino-2,6-dimethoxypyridine.2 HCI

2,4-diamino-5-ethoxytoluene sulfate
N-{3-dimethylamino)phenylurea
1,3-bis{2,4-diaminophenoxy)propane. 4 HCI
3-.amih0phenol |
5-amino-2-methylphenol
3-amino-2-chloro-6-methylphenol
5-amino-4-fluoro-2-methylphenol sulfate
1-naphthol
1-acetoxy-2-methylnaphthalene
1,3-dihydroxybenzene .
2-methyl-1,3-dihydroxybenzene
1-chloro-2,4-dihydroxybenzene
4-(2’-hYdroxyethyl)amino—1 ,2-methylenedioxy-
benzene.HCl ' '
3,4-methylenedioxyphenol

2-amino-5-methyiphenol
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TABLE 4 - Hair Colorants
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TABLE 4 - Continuation

(Dyes in grams)
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TABLE 4 - Continuation
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TABLE 4 - Continuation
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TABLE 5 - Hair Colorants

' Dyes (Dyes in grams)
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TABLE 5 - Continuation
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TABLE 5 - Continuation

' (Dyes in grams)
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TABLE 5 - Continuation
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THE EMBODIMENTS OF THE INVENTION FOR WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A colorant for oxidative dyeing of keratin fibers, based on a
developer-coupler combination, characterized in that it contains as coupler at
least one N-heteroarylmethyl-m-phenylenediamine derivative of formula (l) or a

salt thereof with an organic or inorganic acid

R4

>F \

!
X5. - X6
Y

R2 R3
Ny ey

H (1)

AN
|

R1——
/

H
T/
H

wherein

X5 denotes sulfur, nitrogen, oxygen, C-R6 or N-R5;

X6 denotes sulfur, nitrogen, oxygen, C-R7 or N-RY;

X7 denotes sulfur, nitrogen, oxygen, C-R8 or N-R5;

R1 denotes hydrogen, a C4-Cs-alkyl group, a C4-C4-hydroxyalkoxy group or
C1-C4-hydroxyalkyl group;

R2 and R3 can be equal or different and independently of each other denote
hydrogen or a C4-Cg-alkyl group;

R4, R6, R7, R8 can be equal or different and independently of each other denote
hydrogen, a halogen atom, a cyano group, a C¢-C4-alkoxy group, a C4-Ce-alkyl
group, a C4-Cy4-alkyl thioether group, a mercapto group, a nitro group, an amino
group, a (C4-Cs-alkylamino group, a di(C4-Cy4)-alkylamino, group, a
di(C+-Cs-hydroxyalkyl)amino group, a C4-Cs-hydroxyalkylamino group, a
trifluoromethyl group, a -C(O)CHs-group, a -C(O)CFjz,group, an -Si(CHj)3 group,
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a C4-C4-hydroxyalkyl group or a C3-C4 dihydroxyalkyl group; and R5 denotes
hydrogen, a C4-Cg-alkyl group, a C2-C4-hydroxyalkyl group, a phenyl group or an
acetyl group; at least one and at the most two of the X5 to X7 groups denoting
respectively C-R6 or C-R7 or C-R8 and at the most one of the X5 to X7 groups

denoting sulfur, oxygen or N-Rb.

2. The colorant according to Claim 1, characterized in that R1 denotes
hydrogen or a hydroxyalkoxy group and the R2 and R3 groups or the R2, R3 and
R4 groups denote hydrogen.

3. The colorant according to Claim 1 or 2, characterized in that R1 denotes
hydrogen or a hydroxyalkoxy group, the R2 and R3 groups or the R2, R3 and R4
groups denote hydrogen, X5 denotes sulfur or oxygen, X6 denotes nitrogen or
C-R7 and X7 denotes C-R8, and at least one of the R7 and R8 groups denotes
hydrogen.

4. The colorant according to Claim 1 or 2, characterized in that R1 denotes
hydrogen or a hydroxyalkoxy group, the R2 and R3 groups or the R2, R3 and R4
groups denote hydrogen, X7 denotes sulfur or oxygen, X5 denotes C-R6 and X6
denotes C-R7, and at least one of the R6 and R7 groups denotes hydrogen.

5. The colorant according to Claim 1 or 2, characterized in that R1 denotes
hydrogen or a hydroxyalkoxy group, the R2 and R3 groups or the R2, R3 and R4
groups denote hydrogen, X6 denotes sulfur or oxygen, X5 denotes C-R6 and X7
denotes C-R8, and at least one of the R6 and R8 groups denotes hydrogen.

0. The colorant according to any one of Claims 1 to 5, characterized in that
the N-heteroarylmethyl-m-phenylenediamine derivative of formula (l) is selected
from among N-thiophen-3-ylmethyi-1,3-diaminobenzene, N-furan-3-ylmethyl-1,3-
diaminobenzene, N-furan-2-ylmethyl-1,3-diaminobenzene, N-thiophen-2-

ylmethyl-1,3-diaminobenzene, 2-{4-amino-2-[(thiophen-3-
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yiImethyl)amino]phenoxy}ethanol, 2-{4-amino-2-[(thiophen-2-
vimethyl)amino]phenoxy}ethanol, 2-{4-amino-2-[(furan-3-
ylmethyl)amino]phenoxy}-ethanol, 2-{4-amino-2-[(furan-2-ylmethyl)amino]

phenoxy}ethanol, 2-{2-amino-4-[(thiophen-2-ylmethyl)amino]phenoxy}ethanol

and 2-{2-amino-4-[(furan-2-ylmethyl)amino]phenoxy}ethanol or the salts thereof.

/. The colorant according to any one of Claims 1 to 6, characterized in that it
contains the N-heteroarylmethyl-m-phenylenediamine of formula (I) in an amount

from 0.005 to 20 weight percent.

8. The colorant according to any one of Claims 1 to 7, characterized in that
the developer is selected from the group consisting of 1,4-diaminobenzene,
1,4-diamino-2-methylbenzene, 1,4-diamino-2,6-dimethylbenzene, 1,4-diamino-
3,9-diethylbenzene, 1,4-diamino-2,5-dimethylbenzene, 1,4-diamino-2,3-
dimethylbenzene, 2-chloro-1,4-diaminobenzene, 1,4-diamino-2-(thiophen-2-
yl)benzene, 1,4-diamino-2-(thiophen-3-yl)benzene, 1,4-diamino-2-(pyridin-3-
yl)benzene, 2,95-diaminobiphenyl, 1,4-diamino-2-methoxymethylbenzene,
1,4-diamino-2-aminomethylbenzene, 1,4-diamino-2-hydroxymethylbenzene,
1,4-diamino-2-(2-hydroxyethoxy)benzene, 1-(2,5-diaminophenyl)ethanol, 2-[2-
(acetylamino)ethoxy]-1,4-diaminobenzene, 4-phenylaminoaniline,
4-dimethylaminoaniline, 4-diethylaminoaniline, 4-dipropylaminoaniline, 4-[ethyi(2-
hydroxyethyl)amino]aniline, 4-[di(2-hydroxyethyl)aminojaniline, 4-[di(2-
hydroxyethyl)amino]-2-methylaniline, 4-[(2-methoxyethyl)amino]aniline, 4-[(3-
hydroxypropyl)amino]-aniline, 4-[(2,3-dihydroxypropyl)amino]aniline, 1,4-diamino-
2-(2-hydroxyethyl)benzene, 1,4-diamino-2-(1-methylethyl)benzene, 1,3-bis-[(4-
aminophenyl)-(2-hydroxyethyl)amino]-2-propanol, 1,4-bis-[(4-
aminophenyl)amino]butane, 1,8-bis-(2,5-diaminophenoxy)-3,6-dioxaoctane;
4-aminophenol, 4-amino-3-methylphenol, 4-amino-3-(hydroxymethyl)phenol,
4-amino-3-fluorophenol, 4-methylaminophenol, 4-amino-2-(aminomethyl) phenol,
4-amino-2-(hydroxymethyl) phenol, 4-amino-2-fluorophenol, 4-amino-2-[(2-

hydroxyethyl)amino]methylphenol, 4-amino-2-methylphenol, 4-amino-2-
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(methoxymethyl)phenol, 4-amino-2-(2-hydroxyethyl)phenol, 5-amino-salicylic
acid, 2,5-diaminopyridine, 2,4,5,6-tetraaminopyrimidine, 2,5,6-triamino-4(1H)-
pyrimidone,  4,5-diamino-1-(2-hydroxyethyl)-1H-pyrazole,  4,5-diamino-1-(1-
methylethyl)-1H-pyrazole, 4,5-diamino-1-[(4-methylphenyl)methyl]-1H-pyrazole,
1-[(4-chlorophenyl)methyl]-4,5-diamino-1H-pyrazole, 4,5-diamino-1-methyl-1H-
pyrazole, 4,5-diamino-3-methyl-1-methyl-1H-pyrazole, 2-aminophenol, 2-amino-

6-methylphenol and 2-amino-5-methylphenol.

9. The colorant according to any one of Claims 1 to 8, characterized in that it

also contains at least one additional coupler and/or direct dye.

10.  The colorant according to any one of Claims 1 to 9, characterized in that it

contains each of the developers and couplers in a total amount of 0.005 to 20
wt.%, based on the total amount of said colorant.

11.  The colorant according to any one of Claims 1 to 10, characterized in that
before use it is mixed with an oxidant in a weight ratio of 5 : 1 to 1 : 3 to prepare

a ready-to-use oxidative colorant.

12.  The colorant according to Claim 11, characterized in that the ready-to-use
oxidative colorant has a pH of 3 to 11.5.

13.  The colorant according to any one of Claims 1 to 12, characterized in that

it is a hair colorant.

14.  N-Heteroarylmethyl-m-phenylenediamine derivatives of general formula

(Il) or water-soluble salts thereof with organic or inorganic acids
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N H (1)

wherein

X5 denotes sulfur, nitrogen, oxygen, C-R6 or N-R5;

X6 denotes sulfur, nitrogen, oxygen, C-R7 or N-R5;

X7 denotes sulfur, nitrogen, oxygen, C-R8 or N-R5;

R1 denotes hydrogen, a C4-Cs-alkyl group, a C4-Cs-hydroxyalkoxy group or
C1-C4-hydroxyalkyl group;

R2 and R3 can be equal or different and independently of each other denote
hydrogen or a C¢-Cg-alkyl group;

R4, R6, R7, R8 can be equal or different and independently of each other denote
hydrogen, a halogen atom, a cyano group, a C4-Cs-alkoxy group, a C4-Cg-alkyl
group, a C4-Cs-alkyl thioether group, a mercapto group, a nitro group, an amino
group, a C4-Csalkylamino group, a di(C4-C4)-alkylamino group, a
di(C4-C4-hydroxyalkyl)Jamino group, a C4-Cs-hydroxyalkylamino group, a
trifluoromethyl group, a -C(O)CHj3; group, a -C(O)CF3 group, an -Si(CHzs)s group,
a C4-C4-hydroxyalkyl group or a C3-C4 dihydroxyalkyl group; and RS denotes
hydrogen, a C1-Ce-alkyl group, a C,-C4-hydroxyalkyl group, a phenyl group or an
acetyl group; at least one and at the most two of the X5 to X7 group denoting
respectively C-R6 or C-R7 or C-R8 and at the most one of the X5 to X7 groups
denoting sulfur, oxygen or N-R5;

provided that at least one of the R1, R2, R3, R4, R6, R7 and R8 groups is other

than hydrogen when X5 or X6 denotes sulfur.
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