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57 ABSTRACT 

A hair dye preparation contains diamino-nitrobenzene 
compounds as a direct hair dye or contains diamino 
nitrobenzene compounds as coupling components in 
combination with developing components for oxida 
tion dyestuffs. A process for dyeing human hair com 
prises applying one of these preparations to the hair. 

12 Claims, No Drawings 
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HAR DYES BASED ON 
DIAMINO-NITRO-BENZENE COMPOUNDS 

This is a division of Ser. No. 272,383 filed July 17, 
1972, now abandoned. 

PRIOR ART 
French Pat. No. 988,533 discloses the preparation of 

1,4-diamino-2-nitro-benzene compounds perse, as well 
as those derivatives thereof having an acetoacetyl 
group substituted for one of the hydrogen atoms on the 
amino group nitrogen atom in the 4 position. French 
Pat. No. 988,579 discloses that 1,4-diamino-2-nitro 
benzene, compounds in which there is an acetoacetyl 
group substituted for one of the hydrogen atoms on the 
amino group nitrogen atom in the 4 position may be 
used as an intermediary for the synthesis of acidic azo 
dyes for textile fibers. 

OBJECTS OF THE INVENTION 

It is an object of the present invention to provide an 
aqueous hair dye preparation containing a diamino 
nitro-benzene compound which acts as a direct dye or 
which acts as a coupling component along with a devel 
oper component in an oxidation dye-stuffs combina 
tion. 

It is another object of the present invention to pro 
vide a compound of he formulae selected from the 
group consisting of 

NO2 

and 

NO2 
-CO-CH2-X 

wherein X is an electrophilic substituent and Aa is a 
member selected from the group consisting of alkyl of 
1 to 10 carbon atoms, hydroxyalkyl of 1 to 10 carbon 
atoms, N,N-dialkyl-amino-alkyl of 3 to 18 carbon 
atoms, alkanoyl of 2 to 10 carbon atoms, substituted 
alkanoyl of 2 to 10 carbon atoms with a substituent se 
lected from the group consisting of nitro, phenyl, halo, 
cyano, carboxyl and sulfo, acyl of aromatic hydrocar 
bon carboxylic acids having 7 to 15 carbon atoms, sub 
stituted acyl of aromatic hydrocarbon carboxylic acids 
having from 7 to 15 carbon atoms with a substituent se 
lected from the group consisting of lower alkyl, nitro, 
halo, cyano, carboxyl and sulfo, and the activated 
methylene group -CO-CH2-X, in which X is an 
electrophilic substituent. 

It is a further object of the present invention to pro 
vide a process for dyeing hyman hair which comprises 
applying to the hair an aqueous hair dye preparation 
containing a diamino-nitro-benzene compound which 
acts as a direct dye or which acts as a coupling compo 
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2 
nent along with a developer component in an oxidation 
dyestuffs combination. . . . . . . . . 
Other and further objects of the present invention 

will become apparent as the description thereof pro 
ceeds. 

DESCRIPTION OF THE INVENTION 
The present invention provides a compound of the 

formulae selected from the group consisting of . 

NO2 
-CO-CH -X 

X-CH-CO-Hi 

and 

NO2 
-CO-CH2-X 

wherein X is an electrophilic substituent and A is a 
member selected from the group consisting of alkyl of 
1 to 10 carbon atoms, hydroxyalkyl of 1 to 10 carbon 
atoms, N,N-dialkyl-amino-alkyl of 3 to 18 carbon 
atoms, alkanoyl of 2 to 10 carbon atoms, substituted 
alkanoyl of 2 to 10 carbon atoms with a substituent se 
lected from the group consisting of nitro, phenyl, halo, 
cyano, carboxyl and sulfo, acyl of aromatic hydrocar 
bon carboxylic acids having 7 to 15 carbon atoms, sub 
stituted acyl of aromatic hydrocarbon carboxylic acids 
having from 7 to 15 carbon atoms with a substituent se 
lected from the group consisting of lower alkyl, nitro, 
halo, cyano, carboxyl and sulfo, and the activated 
methylene group -CO-CH2-X, in which X is an 
electrophilic substituent. 
The present invention also provides an aqueous prep 

aration for the direct dyeing of human hair consisting 
essentially of 

1. from 0.1% to 5% by weight of a diamino-nitroben 
zene compound of the formula selected from the group 
consisting of 

NO2 
NiA2 

and 
X-CH2-CO- H 

2 

in which X and X’ are each and electrophilic substitu 
ent and A2 is a member selected from the group con 
sisting of hydrogen, alkyl of 1 to 10 carbon atoms, hy 
droxyalkyl of 1 to 10 carbon atoms, N,N-dialky 
aminoalkyl of 3 to 18 carbon atoms, alkanoyl of 2 to 10 
carbon atoms, substituted alkanoyl of 2 to 10 carbon 
atoms with a substituent selected from the group con 
sisting of nitro, phenyl, halo, cyano, carboxyl and sulfo, 
acyl of aromatic hydrocarbon carboxylic acids having 7 
to 15 carbon atoms, substituted acyl of aromatic hydro 
carbon carboxylic acid having from 7 to 15 carbon 
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atoms with a substituent selected from the group con 
sisting of lower alkyl, nitro, halo, cyano, carboxyl and 
sulfo, and in which A2 is selected from the group con 
sisting of A' and the activated methylene group 
-CO-CH2-X, in which X is an electrophilic substit 
uent with the proviso that whenever A is hydrogen, 
then X is not acetyl; 

2. from 0% to 30% by weight of a surfactant; (3) 
from 0% to 25% by weight of thickeners; and (4) from 
40% to 99.9% by weight of water. 
The present invention is further directed to a process 

for the direct dyeing of human hair consisting essen 
tially of applying to said hair at temperatures ranging 
substantially from 15 to 40°C for a time sufficient to 
affect dyeing, an effective amount of an aqueous prepa 
ration consisting essentially of (1) from 0.1% to 5% by 
weight of a diamino-nitrobenzene compound of the for 
mula selected from the group consisting of 

NO 

NHA2 
X-CH2-CO-Hi H and 

H 

in which X and X’ are each in electrophilic substituent 
and A', is a member selected from the group consisting 
of hydrogen, alkyl of 1 to 10 carbon atoms, hydroxyal 
kyl of 1 to 10 carbon atoms, N,N-dialkyl-aminoalkyl of 
3 to 18 carbon atoms, alkanoyl of 2 to 10 carbon 
atoms, substituted alkanoyl of 2 to 10 carbon atoms 
with a substituent selected from the group consisting of 
nitro, phenyl, cyano, carboxyl and sulfo, acyl of aro 
matic hydrocarbon carboxylic acids having 7 to 15 car 
bon atoms, substituted acyl of aromatic hydrocarbon 
carboxylic acids having from 7 to 15 carbon atoms with 
a substituent selected from the group consisting of 
lower alkyl, nitro, halo, cyano, carboxyl and sulfo, and 
in which A, is selected from the group consisting of A'a 
and the activated methylene group -CO-CH2-X, in 
which X is an electrophilic substituent; (2) from 0% to 
30% by weight of a surfactant; (3) from 0% to 25% by 
weight of thickeners; and (4) from 40% to 99.9% by 
weight of water. 
The present invention further provides an aqueous 

preparation for the dyeing of human hair consisting es 
sentially of 
(1) from 0.1% to 5% by weight of an oxidation dye 

stuffs combination of a developer component, and a 
coupling component in substantially equimolar 
amounts, said coupling component consisting essen 
tially of a diamino-nitrobenzene compound of the for 
mula selected from the group consisting of 

in which X is an electrophilic substituent and A2 is a 
member selected from the group consisting of hydro 
gen, alkyl of 1 to 10 carbon atoms, hydroxyalkyl of 1 to 
10 carbon atoms, N,N-diaklyl-aminoalkyl of 3 to 18 
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carbon atoms, alkanoyl of 2 to 10 carbon atoms, substi 
tuted alkanoyl of 2 to 10 carbon atoms with a substitu 
ent selected from the group consisting of nitro, phenyl, 
halo, cyano, carboxyl and sulfo, acyl of aromatic hy 
drocarbon carboxylic acids having 7 to 15 carbon 
atoms, substituted acyl of aromatic hydrocarbon car 
boxylic acids having from 7 to 15 carbon atoms with a 
substituent selected from the group consisting of lower 
alkyl, nitro, halo, cyano, carboxyl and sulfo, and the ac 
tivated methylene group -CO-CH2-X, in which X is 
an electrophilic substituent; (2) from 0% to 30% by 
weight of a surfactant; (3) from 0% to 25% by weight of 
thickeners; and (4) from 40% to 99.9% by weight of 
Water. 

The present invention is still further directed to a 
process for the dyeing of human hair consisting essen 
tially of applying to said hair at temperatures ranging 
substantially from 15 to 40°C for a time sufficient to 
affect dyeing, an effective amount of an aqueous prepa 
ration for the dyeing of human hair consisting essen 
tially of (1) from 0.1% to 5% by weight of an oxidation 
dyestuffs combination of a developer component, and a 
coupling component in substantially equimolar 
amounts, said coupling component consisting essen 
tially of a diamino-nitrobenzene compound of the for 
mula selected from the group consisting of 

NO2 NO2 

and 
X- CH-CO- i. H 

A2 

in which X is an electrophilic substituent and A is a 
member selected from the group consisting of hydro 
gen, alkyl of 1 to 10 carbon atoms, hydroxyalkyl of 1 to 
10 carbon atoms; N,N-dialkyl-aminoalkyl of 3 to 18 
carbon atoms, alkanoyl of 2 to 10 carbon atoms, substi 
tuted alkanoyl of 2 to 10 carbon atoms with a substitu 
ent selected from the group consisting of nitro, phenyl, 
halo, cyano, carboxyl and sulfo, acyl of aromatic hy 
drocarbon carboxylic acids having 7 to 15 carbon 
atoms, substituted acyl of aromatic hydrocarbon car 
boxylic acids having from 7 to 15 carbon atoms with a 
substituent selected from the group consisting of lower 
alkyl, nitro, halo, cyano, carboxyl and sulfo, and the ac 
tivated methylene group -CO-CH2-X, in which X is 
an electrophilic substituent; (2) from 0% to 30% by 
weight of a surfactant; (3) from 0% to 25% by weight of 
thickeners; and (4) from 40% to 99.9% by weight of 
Water. 
As electrophilic substituents X, the radicals contain 

ing a carbonyl, such as carboxyl, alkoxycarbonyl, and 
acyl, or a nitrile, or carbonyl containing radicals further 
substituted with halogen, the sulfo group and the nitro 
group, are considered. X is preferably a nitrile, acyl, or 
alkoxycarbonyl group. 
The acyl substituent can be derived from aliphatic, 

cycloaliphatic, heterocyclic or aromatic carboxylic 
acids and can themselves be substituted. Suitable ex 
amples of acyl groups include alkanoyl of 2 to 10 car 
bon atoms and their nitro, phenyl, halo, cyano, car 
boxyl and sulfo substituted derivatives, such as acetyl, 
butyryl, trifluoroacetyl, phenylacetyl, aromatic hydro 
carbon carboxylic acids having 7 to 15 carbon atoms 
and their alkyl, nitro, halo, cyano, carboxyl and sulfo 

  



5 
substituted derivatives, such as benzoyl, nitrobenzoyl, 
chlorobenzoyl, phthaloyl, g-naphthoyl, cycloalkylcar 
bonyl of 6 to 10 carbon atoms, such as cyclohexylcar 
bonyl, furoyl, and thenoyl. The alkoxycarbonyl groups 
represented by X may also be comprised by aromatic 
or cycloaliphatic radicals, usually alkyl of 1 to 10 car 
bon atoms; but also cycloalkyl of 6 to 10 carbon atoms 
and phenylalkyl of 7 to 16 carbon atoms; for example, 
they may be derived from benzyl alcohol or cyclohexyl 
alcohol. 
For the reasons for greater availability of the starting 

material, it is preferable that the acyl substituent be de 
rived from lower aliphatic carboxylic acids with 2 to 4 
carbon atoms or from mononuclear aromatic carbox 
ylic acids. The alkoxycarbonyl residues may be derived 
from lower aliphatic alcohols with 1 to 4 carbon atoms. 

In addition to . A being the activated methylene 
group -CO-CH2-X, A, could be any one of the 
above acyls or alkyl and hydroxyalkyl of 1 to 10 carbon 
atoms and N,N-dialkylaminoalkyl of 3 to 18 carbon 
atoms optionally present in the hair dyes of the inven 
tion may be present in an arbitrary manner. It is prefer 
able, however, for the above named reasons, that they 
are short-chained. The alakyl or alkylol radicals prefer 
ably have 2 to 4 carbon atoms. The N,N-dialkyl 
aminoalkyl residues are preferably derived from termi 
nal alkyl amines of 2 to 12 carbon atoms, substituted by 
methyl and/or ethyl groups, for example dime 
thylaminopropyl, diethylaminohexyl, methyle 
thylaminododecyl. 
Of the compounds, falling under the general formula, 

the following are preferred: 
1,3-diamino-4-nitrobenzene derivatives of the formula 

in which X" and A' have the same meanings as defined 
above; and 1,4-diamino-nitrobenzene derivatives of the 
formula 

NH - CO - CH2 - X 

in which X has the same meaning as defined above and 
A is a hydrogen atom or - CO - CH2-X. Suitable 
examples for compounds of the above described sub 
generic formulas are as follows: 

1-amino-3-cyanoacetylamino-4-nitrobenzene, 1-ben 
zoylacetyl-amino-3-amino-4-nitrobenzene, 1 
methylamino-3-cyanoacetyl-amino-4-nitrobenzene, 
1,3-di(cyanoacetylamino)-4-nitrobenzene, 1,3-Di-(a)- 
ethoxycarbonyl-acetylamino)-4-nitrobenzene, l 
Amino-3-(o-ethoxycarbonyl-acetylamino)-4-nitroben 
zene, 1-Acetylamino-3-cyanoacetylamino-4-nitroben 
Zene, 

1-Amino-3-acetoacetylamino-4-nitro-benzene, 1-(p- 
Nitro-benzoyl-acetylamino)-3-amino-4-nitrobenzene, 
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1-Trifluoro-aceto-acetylaminio-3-amino-4-nitroben 
zene, 1-(2-Hydroxy-ethylamino)-3-cyanoacetylamino 
4-nitrobenzene, 

1-Amino-2-nitro-4-a)-cyanoacetylamino-benzene, 
1-Amino-2-nitro-4-o-benzoyl-acetylamino-benzene, 
1,4-Dicyanoacetyl-amino-2-nitrobenzene, 1 Amino-2- 
nitro-4-co-ethoxycarbonyl-acetylamino-benzene, 1,4- 
Bis-(a)-ethoxycarbonyl-acetylamino)-2-nitrobenzene, 
1-Amino-2-nitro-4-a)-benzoxycarbonyl-acetyl-amino 
benzene, l-Amino-2-nitro-4-(p-nitrobenzoyl 
acetylamino)-benzene, l-Amino-2-nitro-4- 
acetoacetylamino-benzene, 1-Amino-2-nitro-4- 
nitroacetoacetylamino-benzene, 

1-Amino-2-nitro-4-trifluoroacetoacetylamino-ben 
Zene, 

l-Amino-2-nitro-4-a-butyryl-acetylamino-benzene, 
1-Amino-2-nitro-4-a)-(AG-Naphthoylacetylamino)-ben 
Zene, 

1-Amino-2-nitro-4-cyclohexylcarbonyl-acetylamino 
benzene, 

1-Amino-2-nitro-4-Furoylacetylamino-benzene, 
1-Amino-2-nitro-4-Thenoylacetylamino-benzene, 
1,4-Bis-(co-butoxycarbonyl-acetylamino)-benzene, 

1,4-Bis-(co-cyclohexyloxycarbonyl-acetylamino)-ben 
2e. 

The hair dyes of the present invention can be pre 
pared by reacting a 1,3-diamino-4-nitrobenzene or a 
1,4-diamino-nitro-benzene or their derivatives, substi 
tuted at an N-atom by the substituents named in the 
above formulas, with a suitably substitued acetyl chlo 
ride or acetic acid ester, such as with cyanoacetic acid 
ethyl ester or cyanoacetyl chloride, malonic acid dial 
kyl ester or malonic acid monoalkyl ester chloride, ace 
toacetic acid ethyl ester, benzoylacetic acid methyl 
ester or benzoylacetyl chloride. 
The reaction of 1,3-diamino-4-nitrobenzene or 1,4- 

diamino-nitrobenzene with substituted acetic acid es 
ters, always results in derivatives having a mono substi 
tuted nitrogen, independent of the quantitative propor 
tions of the reactions and the other reaction conditions. 
The reaction to place a substituent on both amino 

groups takes place only if the reaction is carried out 
with substituted acetyl chloride in the presence of non 
polar solvents, such as benzene or hydrocarbons. How 
ever the reaction with substituted acetyl chloride in the 
presence of polar solvents, such as tetrahydrofuran or 
chlorobenzene, always results in derivatives, having 
one monosubstitued nitrogen independent of the quan 
titative proportions of the reactants. 

In the case of the reaction with substituted acetic 
acid esters, the reaction may be carried out in the pres 
ence of solvents, whose polarity has no influence on the 
course of the reaction. 

If acid chlorides are a reactant, it is preferable to add 
to the reaction mixture and acid acceptor, for example 
and amine, preferably a lower alkylamine or lower al 
kylolanine such as triethylamine. 
The synthesis reaction is generally carried out at re 

flux temperatures, and in many cases can be followed 
by a progressive precipitation of the reaction product. 
The reaction time required is generally 3 to 5 hours. 
The reaction products may optionally be purified by 
recrystallization from polar solvents. 
The hair dyes of the present invention may be used as 

direct dyes, with the exception of those derivatives of 
1,3-diamino-4-nitrobenzene which are substituted on 
both amino groups by the methylene active grouping 
-CO-CH2-X. In these direct dyes the member A' 
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excludes this methylene active grouping. All of these 
dyes are distinguished by their affinity to hair and by 
their ability to produce clear yellow dyeings of the hair. 
A second important utility of the novel hair dyes is in 

their use as color coupling components for yellow 
developers in oxidation hair dyes with conventional de 
velopers. The attainable shades can be varied by the 
developer components and the intensity of color pro 
duced by oxidation can be varied over a range of differ 
ent tints from yellow to brown. 
The hair dyes, according to the invention, are prefer 

ably used in about equal molar amounts with respect to 
the applied developers. However it is acceptable if the 
color coupling component is present in an amount 
greater than the equimolar quantity or less than the 
equimolar quantity. 
Both the color coupling components and the devel 

opers may be mixtures of the respective compounds. 
Examples of suitable developing agents include aro 

matic, bi-or polyfunctional amines having at least one 
primary amino group and another functional group in 
para-position, or else a 4-amino-pyrazolone. 

Preferred 4-aminopyrazolones are compounds of the 
generic formula (1) 

". . . 
R 

NE (l) 
O 

wherein Ra and R4 are hydrogen or an organic radical 
having 1 to 10 carbon atoms. 
The organic radical Ra can be an alkyl having 1 to 10 

carbon atoms, an aryl, such as phenyl, hydroxyphenyl, 
sulfonylphenyl, sulfonamidophenyl, aminophenyl, 
lower alkylolphenyl, lower alkyl-phenyl, lower al 
kylaminophenyl and di-lower alkylaminophenyl where 
the alkyls and alkylols have 1 to 4 carbon atoms, or a 
heterocyclic radical, such as the pyridyl. Functional 
groups may be present, particularly on the aryl, as indi 
cated above, such as OH, NH. NHCH3, N(CH3)2 or 
halogen atoms, i.e., fluorine, iodine, bromine, and par 
ticularly chlorine. Furthermore, the following groups 
may be present as organic radicals: COOH, COOR.", 
CONH, CONHR', CONR'R'', wherein R' and R'' are 
alkyl or hydroxyalkyl having 1 to 4 carbon atoms. 
The organic radical R can be an alkyl having 1 to 10 

carbons, an aryl, such as those mentioned above for Rs. 
or a heterocycylic radical, such as the pyridyl. Func 
tional groups may be present. Particularly, hydrocar 
bon radicals having 1 to 10 carbons are applicable con 
taining as functional groups OH, NH, COOH, CONH2. 
SOH and SONH. 
As aromatic radical, a phenyl is especially applicable. 

It may be substituted with alkyl or hydroxyalkyl groups 
having 1 to 4 carbons or other substituents, such as 
halogen, preferably Cl, NH, OH, COOH, CONH2, 
CONHR', CONR'R'', SOH and SONH2. 

It frequently is opportune to employ the 4 
aminopyrazolones in the form of their water-soluble 
acid addition salts, such as the hydrochloride, sulfate or 
oxalate, because the resistance to atmospheric air is in 
creased. 

10 

5 

25 

35 

40 

45 

55 

60 

65 

8 
4-Aminopyrazolones which are suitable in the pro 

cess of the invention as formula (1) are as follows: 
l-ethyl-4-aminopyrazolone 
l-n-hexyl-4-aminopyrazolone 
l-n-decyl-4-aminopyrazolone 
1-phenyl-4-aminopyrazolone 
1-(p-hydroxyphenyl)-4-aminopyrazolone 
1-(p-sulfonylphenyl)-4-aminopyrazolone 
3-methyl-4-aminopyrazolone 
3-i-propyl-4-aminopyrazolone 
3-n-octyl-4-aminopyrazolone 
3-phenyl-4-aminopyrazolone 
3-(p-ethylphenyl)-4-aminopyrazolone 
3-(p-aminophenyl)-4-aminopyrazolone 
3-(p-dimethylaminophenyl)-4-aminopyrazolone 
3-(m-chlorophenyl)-4-aminopyrazolone 
3-(4-pyridyl)-4-aminopyrazolone 
1-methyl-3-phenyl-4-aminopyrazolone 
1-ethyl-3-(o-hydroxyphenyl)-4-aminopyrazolone 
1-n-decyl-3-(p-metylaminophenyl)-4-aminopyrazo 

lone 
1-phenyl-3-n-butyl-4-aminopyrazolone 
1-(p-sulfonamidophenyl)-3-n-octyl-4-aminopyrazo 

lone 
1-(p-sulfonamidophenyl)-3-phenyl-4-aminopyrazo 

lone 
1-(p-ethylphenyl)-3-phenyl-4-aminopyrazolone 
1-(p-beta-hydroxyethylphenyl)-3-phenyl-4- 

aminopyrazolone 
1-(p-hydroxyphenyl)-3-n-octyl-4-aminopyrazolone 
l-(p-carboxyphenyl)-3-n-octyl-4-aminopyrazolone 
1-(p-carbamidophenyl)-3-n-octyl-4-aminopyrazo 

lone 
4-aminopyrazolone-3-carboxylic acid 
4-aminopyrazolone-3-carboxylic acid-ethyl ester 
4-aminopyrazolone-3-carboxylic acid-n-butyl ester 
4-aminopyrazolone-3-carboxylic acid-methylamide 
4-aminopyrazolone-3-carboxylic acid-hydroxyme 

thylamide 
4-aminopyrazolone-3-carboxylic 

mide 
4-aminopyrazolone-3-carboxylic 

hydroxyethylamide 
1-methyl-4-aminopyrazolone-3-carboxylic acid-ethyl 

ester 
l-methyl-4-aminopyrazolone-3-carboxylic 

propylamide 
1-methyl-4-aminopyrazolone-3-carboxylic acid-beta 

hydroxypropyl-amide 
1-ethyl-4-aminopyrazolone-3-carboxylic acid-methyl 

ester 
1-ethyl-4-aminopyrazolone-3-carboxylic acid-amide 

acid-di-n-butyla 

acid-ethyl-beta 

acid-n- 

1-n-propyl-4-aminopyrazolone-3-carboxylic acid 
beta-hydroxybutyl-amide 

1-i-propyl-4-aminopyrazolone-3-carboxylic acid 
beta-hydroxyethyl-amide 

i-n-butyl-4-aminopyrazolone-3-carboxylic acid 
methyl ester . 

1-n-hexyl-4-aminopyrazolone-3-carboxylic acid 
ethyl ester w 

1-n-heptyl-4-aminopyrazolone-3-carboxylic acid 
1-n-decyl-4-aminopyrazolone-3-carboxylic acid-di-n- 

propylamide 
1-n-decyl-4-aminopyrazolone-3-carboxylic 

beta-hydroxyethyl ester 
1-phenyl-4-aminopyrazolone-3-carboxylic acid 

acid 
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l-phenyl-4-aminopyrazolone-3-carboxylic acid-ethyl 
ester 

l-phenyl-4-aminopyrazolone-3-carboxylic acid-g- 
hydroxyethyl ester 

1-phenyl-4-aminopyrazolone-3-carboxylic acid 
amide 

1-phenyl-4-aminopyrazolone-3-carboxylic acid 
ethylamide - 

1-phenyl-4-aminopyrazolone-3-carboxylic acid-beta 
hydroxyethyl-amide 

l-phenyl-4-aminopyrazolone-3-carboxylic acid 
dimethylamide 

1-(p-i-propylphenyl)-4-aminopyrazolone-3-carboxy 
lic acid 

1-(p-hydroxyphenyl)-4-aminopyrazolone-3-carboxy 
lic acid-ethyl ester 

1 -(p-aminophenyl)-4-aminopyrazolone-3-carboxylic 
acid-amide 

1-(o-carboxyphenyl)-4-aminopyrazolone-3-carboxy 
lic acid-ethyl ester 

1-(p-sulfonylphenyl)-4-aminopyrazolone-3-carboxy 
lic acid-ethyl ester 

1-(p-sulfonamidophenyl)-4-aminopyrazolone-3-car 
boxylic-acid-ethyl ester 

1-(2-pyridyl)-4-aminopyrazolone-3-carboxylic acid 
diethylamide 
These compounds may be used as such or in the form 

of their water-soluble acid addition salts. 
Suitable aromatic bi- and polyfunctional amines hav 

ing at least one primary amino group and another func 
tional group in para-position are, e.g., p-phenylenedia 
mine, p-toluylenediamine, p-diaminoanisole, p 
aminomethylaniline, p-aminoethylaniline, p-aminodi 
phenylamine, p-aminodimethylaniline, p-aminodie 
thylaniline, p-amino-di-beta-hydroxyethylaniline, p 
aminophenyl, p-diamino-anisole, or compounds of the 
kind named which additionally contain one or more 
functional groups such as OH, NH, NHR', NR'R'', 
wherein R' and R'' again are lower alkyls or hydroxyal 
kyls having 1 to 4 carbon atoms. 

Preferably, these aromatic bi- and polyfunctional 
amines have the formula 

2. 

Y- )-NH2 

wherein Y is a member selected from the group consist 
ing of OH, NH, NHR', NR'R'' and NHCHs and Z is a 
member selected from the group consisting of H, R', Y 
and OR', where again R' and R'' are alkyls or hydroxy 
alkyls having 1 to 4 carbon atoms. 
These aromatic bi- or polyfunctional amines advanta 

geously are employed in substantially equimolar 
amounts, calculated on the pyrazolones substituted in 
the 3-position. However, it is not disadvantageous to 
apply these pyrazolones in a given excess or in amounts 
slightly less than molar. Mixtures of the individual dye 
stuff components can be used. 
Dyeing of the hair is carried out in aqueous media 

and, as customary for oxidation dyes, developed either 
by the action of atmospheric oxygen or by means of 
chemical oxidizers, preferably hydrogen peroxide or its 
adducts on urea, melamine, or sodium borate and mix 
tures of such hydrogen peroxide adducts with potas 

10 

5 

25 

... O 
sium peroxydisulfate. Effective temperatures are sub 
stantially 15 to 40 C, preferably room temperature. 
The hair dyes of the invention can be present in the 

above named uses in the form of aqueous preparations, 
such as solutions or emulsions. Such solutions should 
contain the dyes or the dye combinations of coupling 
and developing components in amounts from 0.1 to 
5%, particularly 2% by weight. 
The compounds of the invention may also be applied 

in the form of creams or emulsions. To make such 
creams or emulsions, any desired surfactants may be 
employed, but especially anionic or non-ionic deter 
gents or wetting agents. Suitable surfactants are partic 
ularly alkylbenzenesulfonates, higher fatty alcohol sul 
fates, high alkylsulfonates, higher fatty acid ethanola 
mides, ethylene oxide adducts on higher fatty acids, 
higher fatty alcohols or alkylphenols. 
The dyeability of the materials named is not dimin 

ished in the presence of the surfactants or, in other 
words, when applied in cream form. Thus, the dyeing 
agents according to the invention can be manufactured 
in the form of shampoos, particularly cream shampoos, 
as frequently is desired in practice. 
Moreover, other agents can be incorporated into the 

agents, such as thickeners in the form of methyl or hy 
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droxymethyl-cellulose, starch, higher fatty alcohols, 
"Vaseline'paraffin oils and higher fatty acids. Per 
fumes, i.e., essential oils, or hair grooming agents such 
as pantothenic acid and cholesterol, also may be incor 
porated. 

Effective amounts of the additives names above are 
those customarily employed. Effective amounts for sur 
factants range from 0.5 to 30%, for thickeners from 0.1 
to 25%, and the effective concentration of the dyestuffs 
or dyestuffs combination depending upon the use, 
range from 0.1% to 5% by weight, preferably 0.1% to 
2% by weight. All those percentages are by weight and 
calculated on the total composition. 
The hair dyes can be applied to the hair in weakly 

acid, neutral and preferably alkaline pH ranges at tem 
peratures of from 15 to 40 C. 
The dyeings attained are distinguished by good light 

and and fastness and fastness to rubbing. A new and un 
expected advantage and a surprising property of the 
hair dye solutions and process, according to the inven 
tion, is that the hair dye solutions may be applied both 
as direct dyes and as coupling dyestuff agents in oxida 
tion dyes for the obtainment of yellow and blond hair 
dyeings. 
The following examples are merely illustrative of the 

present invention without being deemed limitative in 
any manner thereof. 

EXAMPLE I 

l-Amino-3-cyanoacetylamino-4-nitrobenzene 
9.04 gm (0.059 mol) of 1,3-diamino-4-nitrobenzene, 

5.69 gm (0.054 mol) of cyanoacetyl chloride were 
boiled in 100 ml of benzene for 4 hours at reflux. The 
precipitation of the reaction product occurred during 
the reaction and was completed by concentration of 
the reaction solution. The separated precipitate was 
purified by recrystallization from acetic acid. On the 
basis of the analysis data and IR- and NRM-measure 
ments the product has the formula: 1-amino-3- 
cyanoacetylamino-4-nitro-benzene and a melting point 
of 218-220C. 
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20.70gm (0.2 mol) of cyanoacetyl chloride were dis 
solved in 370 ml of absolute benzene. 15.3 gm (0.1 
mol) of 1,4-diamino-2-nitrobenzene were added to this 
solution, and the reaction mixture was heated for 6 
hours at boiling. After cooling, the precipitate formed 45 
was vacuum filtered, washed with ether and recrystal 
lized from dilute acetic acid. The product has a melting 
point of 232°-233°C. 

Analysis: (CHNO) C H N 

Calculated: 50.17% 3.14% 24.39% 
Found: 49.99% 2.98% 24.40% 

EXAMPLE IX 

1-Amino-2-nitro-4-a)-cyanoacetylamine-benzene 
15.3 gm (0.1 mol) of 1,4-diamino-2-nitrobenzene 

were heated to boiling in 150 ml of ethylcyanoacetate. 
Simultaneously therewith the ethanol formed during 
the reaction was removed by distillation. After the re 
action mixture was cooled, the precipitate formed was 
vacuum filtered, washed with ether and recrystallized 
from dilute acetic acid. The product had a melting 
point of 218-221°C. 

50 

55 

65 

11 12 
Analysis: C H N Analysis: (CHNO) C H N 

Calculated: 49.09% 3.66% 25.46% Calculated: 49.09% 3.64% 25.45% 
Found: 48.80% 3.63% 25.3% Found: 49.20% 3.48% 25.47% 

5 

EXAMPLE X 

EXAMPLES II - VII l-Amino-2-nitro-4-a)-benzoylacetylamino-benzene 
15.3 gm (0.1 mol) of 1,4-diamino-2-nitrobenzene 

In an analogous manner, the compounds listed in Ex- 10 were suspended in 100 ml of xylol. This suspension was 
amples 2 to 6 of the following table were obtained by heated. After the addition thereto of 42.3 gm (0.22 
reaction of 1,3-diamino-4-nitrobenzene with the fol- mol) of ethyl benzoylacetate, this suspension was 
lowing named compounds, while in Example 7 the heated on an oil bath at 130 C with the simultaneous 
starting materials were 1-acetylamino-3-amino-4-nitro- distillation of ethanol, formed in the reaction. The pre 
benzene and cyanoacetyl chloride. 15 cipitate was separated from the cold reaction mixture 

TABLE I 

Example Reaction- Reactions-Product Molar Ratio Analysis % M.P. 
No. Pattner Calc = Calculated QC 

C H N 
2 Benzoyl- 3-Benzoylacetylamino- 1 : Calc. 6O20 4.38 14.04 219-22 

acetic acid 1-amino-4-nitrobenzene Found 60.19 4.55 4.O3 
ethyl ester 

3 Cyanoacetyl- 1,3-Diccyanoacetyl- 2 : Calc. 50.18 3.16 24.38 223-226 
chloride amino)-4-nitrobenzene Found 50.3 2.79 25.35 

4 Malonic acid 1,3-Di-(a-ethoxycar- 2 : Calc. 50.39 5.02 1 101 94-96 
mono-ethyl bonyl-acetylamino)- Found 50.46 4.30 10.94 
ester chloride 4-nitrobenzene 

S Malonic acid l-Amino-3-(o-ethoxy- (x) 1 : Calc. 49.43 4.90 15.73 172-173 
mono-ethyl carbonyl-acetylamino) Found 48.43 4.6l 15.83 
ester chloride -4-nitrobenzene 

6 Acetoacetic 1-Amino-3-acetoacetyl- 1 : Calc. 50.65 4.67 7.71 139-140 
acid ethyl amino-4-nitrobenzene Found 50.63 461 17.67 
ester 

7 Cyanoacetyl- l-Acetylamino-3-cyano- 1 : Caic. SO.38 3.84 21.37 232-235 
chloride acetylamino-4-nitro- Found 50.39 3.72 22.56 

benzene 

(x) in the presence of an equimolar amount of triethylamine 

EXAMPLE VIII and processed, as described in Example I. The product 
had a melting point of 182-183°C. 

1,4-Dicyanoacetylamino-2-nitrobenzene 40 
Analysis: (CshaNO) C H N 

Calculated: 60.20% 4.35% 4.05% 
Found: 59.41%. 3.84% 14.09% 

EXAMPLE XI 

1-Amino-2-nitro-4-(o-ethoxycarbonyl-acetylamino)- 
benzene - 

7.65 gm (0.05 mol) of 1,4-diamino-2-nitrobenzene 
were added to 80 ml of absolute tetrahydrofuran and 
5.1 (0.05 mol) of triethylamine at room temperature of 
form a solution. While this mixture was being stirred, 
7.5 gm (0.05 mol) of malonic acid monoethylester 
chloride were added dropwise thereto. After termina 
tion of the addition, the mixture was stirred at room 
temperature for another 6 hours. Then the solvent was 
evaporated in vacuo for the most part. The residue was 
suctioned off and recrystallized once from ethanol/ac 
tivated charcoal and a second time from water. The 
product had a melting point of 133-136°C. 

Analysis: (CHNOs) C H N 

Calculated: 49.44% 4.87% 15.73% 
Found: 49.99% 4.67% 5.38% 
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EXAMPLE XII 

1,4-Bis-(o-ethoxycarbonyl-acetylamino)-2-nitroben 
zene 

15.3 gm (0.1 mol) of 1,4-diamino-2-nitrobenzene 
were heated in 160 ml of absolute benzene together 
with 30.1 gm (0.2 mol) of malonic acid monoethylester 
chloride for 3% hours at refluxing. After cooling the 
precipitate was suctioned off and recrystallized twice 
from isopropanol. The product had a melting point of 
96-97°C. 

Analysis: (CHNO) C H N 

Calculated: 50.39% 4.99% 1.02% 
Found: 49.94% 5.6% 11.06% 

EXAMPLE XIII 

1-Amino-2-nitro-4-acetoacetylamino-benzene 
15.3 gm (0.1 mol) of 1,4-diamino-2-nitrobenzene 

were heated in 50 of chlorobenzene together with 20 
gm of acetoacetic acid ethyl ester, with the simulta 
neous distillation of ethanol, formed in the reaction. 
From the cold reaction mixture the precipitate was suc 
tioned off, washed with dilute methanol and recrystal 
lized from dilute acetic acid. The product had a melting 
point of 146-147°C. 

Analysis: (CHNO) C H N 

Calculated: 56.65% 4.67% - 7.7% 
Found: 56.65% 4.29% 7.73% 

EXAMPLE XIV 

Into a cream emulsion of the following composition: 
10 parts by weight of fatty alcohols CeCs 
10 parts by weight of fatty alcohol sulfate (technical 
mixture C6-C18) 

75 parts by weight of water, were incorporated 
2 parts by weight of 1-amino-2-nitro-4-(a)- 
cyanoacetylamino)-benzene 

and the pH of the mixture adjusted to 9.5 by the addi 
tion of ammonia. Enough water was added to bring the 
emulsion up to 100 parts by weight total. The thusly ob 
tained dye cream dyed natural- 16 greyed hair within 30 
minutes to a buttercup yellow color. With dye creams 
of the same composition, which contained instead of 
the above named dye, the below listed compounds, the 
following hair colors could be obtained: 
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14 
Dye Component Color Produced 

1,4-dicyanoacetylamino-2-nitrobenzene corn yellow 
1-amino-2-nitro-4-(a-benzoylacetylamino)- light yellow 
benzene 

1-amino-2-nitro-4-(o-ethoxycarbonyl- yellow 
acetylamino)-benzene 

1-amino-2-nitro-4-acetoacetylamino-benzene 
1-amino-3-(o-cyanoacetylamino)-4-nitro 
benzene 1-amino-3-(a)-benzoylacetylamino)-4-nitro 
benzene 1-amino-3-(o-ethoxycarbonylacetylamino)-4- 
nitro-benzene 1-amino-3-(a)-acetoacetylamino)-4-nitro 
benzene 1-acetylamino-3-(o-cyanoacetylamino)-4- 
nitrobenzene 

yellow-orange 
intensive maize 

mimosa yellow 
pale yellow 

primrose yellow 

greenish-yellow 

EXAMPLES XV to XIX 

2% aqueous solutions of oxidation dye combinations 
were prepared from equimolar amounts of a coupling 
component taken from the examples listed below to 
gether with 4-amino-1-phenyl-3-carbamoyl-pyrazo 
lone-5 as the developer component. The pH of each so 
lution was adjusted to 9.5 by the addition of ammonia. 
Then after mixing each solution with the same volume 
of a 1% or of a 9% hydrogen peroxide solution, samples 
of natural greyed hair were treated with the dye solu 
tion. The treatment took place at room temperature 
(22 C). The colors produced by the hair dyeing solu 
tions are summarized in the following Table II. 

TABLE II 

Substance 
Example according to 1% HO Color Produced 

No. Example No. 9% HO, 
15 1 brownish yellow nankeen yellow 
16 2 golden yellow chick yellow 
17 3 red orange yellow orange 
8 5 brownish yellow Genista yellow 
19 7 golden yellow buttercup yellow 

EXAMPLES XX to XXXI 
Into a cream emulsion of the following composition: 
10 parts by weight of fatty alcohols of the chain 
length C12 - Cis 

10 parts by weight offatty alcohol sulfate (Nasalt) of 
the same chain length, and 

75 parts by weight of water, were incorporated 
0.01 mol of the below named coupling component 

and developer component. The pH of the emulsion was 
adjusted to 9.5 by the addition of ammonia. Enough 
water was added to bring the emulsion up to 100 parts 
by weight total. Added to the emulsion was an equal 
volume of an oxidizing agent comprising a 1% or a 9% 
by weight solution of hydrogen peroxide. This mixture 
was applied to naturally grey hair for 30 minutes. The 
respective color produced from the various oxidation 
dyestuff combinations of coupler component and de 
veloper component are listed in Table III below. 

TABLE III 

Example Dye Components Color 
No. Coupler Developer 1% HO, 9% HO, 

20 1-amino-3-cyanoacetyl- 2,5-diamino-anisole olive brown olive yellow 
amino-4-nitrobenzene 

2 

22 F 

23 

24 f 

25 1-acetylamino- 3-cyano 
acetylamino-4-nitrobenzene 

26 1-benzoylacetylamino-3-ami 

N,N-dimethylamino 
aniline 
p-toluylenediamine 
1-phenyl-3-methyl 

coffee brown 
canary yellow 

coffee brown 
canary yellow 

1,3,4-thiadiazole 
hydrazone-5 
1-ethyl-pyridone- moss green moss green" 
2-hydrazone 
p-toluylenediamine olive green honey yellow 

p-toluylenediamine olive brown olive yellow 
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TABLE III-continued. : : - 
Example Dye Components Color 

No. Coupler Developer 1% HO 9% HO, 

no-4-nitrobenzene 
27 1,3-di(co-ethoxycarbonyl- p-toluylenediamine grey brown grey brown 

acetylamino)-4-nitrobenzene 
28 1-amino-3-(o-ethoxycar- p-toluylenediamine grey brown olive brown 

bonyl-acetylamino)-4- 
nitrobenzene 

29 N,N-dimethylamino- dark green grey-green 
aniline - 

30 r 4-amino-1-phenyl-3- golden yellow lemon yellow 
ethoxycarbonyl-pyr 
azolone-5 

31 i-methyl-pyridone-2- grey-green grey-green* 
hydrazone 

*4% HO, 

EXAMPLES XXXII - L 

Into a cream emulsion of the following composition: 20 
10 parts by weight of fatty alcohols of the chain 
length C1-C1s 

10 parts by weight of fatty alcohol sulfate (Nasalt) of 
the same chain length, and 

75 parts by weight of water, were incorporated 
0.01 mol of the below named coupling component 

and developer component. The pH of the emulsion was 

adjusted to 9.5 by the addition of ammonia. Enough 
water was added to bring the emulsion up to 100 parts 

by weight total. Added to the emulsion was an equal 
volume of a chemical oxidizing agent comprising a 1% 
or a 9% by weight solution of hydrogen peroxide. This 
mixture was applied to naturally grey hair for 30 min 
utes. If instead of adding a hydrogen peroxide solution, 
air were used as the oxidizing agent, the treatment time 
would be 30 minutes. The respective color produced 

25 

TABLE IV 

from the various oxidation dyestuff combinations of 
coupler component and developer component are 
listed in the table below. 

Example 
Dye Components 
a) developer b) coupling agent by air oxida 

tion 
1% HO, 
solution 

Shade of dyed hair 
9% HO, 
solution 

32 

33 
34 

35 
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41 

42 

43 

44 

45 

46 

47 

48 

49 
50 

4-amino-1-phenyl-3- 
carbamoyl-pyrazo 
lone-5 
p-toluylenediamine 
N-methyl-pyridone-2 
-hydrazone 
4-amino-1-phenyl-3- 
carbamoyl-pyrazo 
lone-5 
p-toluylenediamine 
N-methyl-pyridone-2 
hydrazone 
4-amino-1-phenyl-3- 
carbamoyl-pyrazo 
one-5 
4-amino-1-phenyl-3- 
ethoxycarbonyl-pyra 
zolone-5 
p-toluylenediamine 

N,N-dimethylamino 
aniline 
N-methyl-pyridone-2 
-hydrazone 
4-amino-1-phenyl-3- 
N-((3-hydroxyethyl 
carbamoyl)-pyrazo 
lone-5 
4-amino-3-ethoxy-car 
bonyl-l-H-pyrazolone-5 

4-amino-1-phenyl-3- 
carbamoyl-pyrazolone-5 

p-toluylenediamine 

N-methyl-pyridone-2 
-hydrazone 

4-amino-1-phenyl-3- 
carbamoyl-pyrazolone-5 

p-toluylenediamine 
N-methyl-pyridone-2- 
hydrazone 

1-amino-2-nitro-4- 
cyanoacetylamino 
benzene 

t 

Ff 

1,4-bis-cyanoace 
tyl-amino-2-nitro 
benzene 

A 

1-amino-2-nitro-4- 
co-ethoxycarbonyl 
acetylaminobenzene 

F 

1-amino-2-nitro-4- 
co-ethoxycarbonyl 
acetylaminobenzene 

FF 

F 

1-amino-2-nitro-4- 
co-ethoxycarbonyl-ace 
tyl-amino-benzene 

i-amino-2-nitro-4- 
ethoxycarbonyl-ace 
tylamino-benzene 
1-amino-2-nitro-4- 
acetoacetylamino 
benzene 

f 

1-amino-2-nitro-4- 
acetoacetylamino 
benzene 
1-amino-2-nitro-4- 
benzoylacetylamino 
benzene 

Af 

brown yellow 

banana yellow 
cream colored 

pompeian red 

apricot yellow 
mustard yellow 

apricot yellow 

apricot yellow 

ocher yellow 

ocher yellow 

clay yellow 

brass colored 

brown orange 

dark brown 
olive brown 

brown orange 

reddish brown 
olive 

caramel brown 

apricot yellow 

light brown 

brown 

light brown 

ocher yellow 

pompeian yellow autumn-golden 

goiden yellow 

orange brown 

golden yellow 

caramel brown 

caramel brown 
olive yellow 

yellowish-brown 

brownish yellow 

golden yellow 

reddish golden 

dark brown 

yellow orange 

oak brown 
purple grey 

apricot yellow 

camel brown 

apricot brown 

bright brown 
orange 

cocoa brown 

brown 

madeira brown 

ocher yellow 

deep yellow 

light brown 

yellowish 
brown 

light orange 

light brown 

*4%. HO-solution 

Although the present invention has been disclosed in 
connection with a few preferred embodiments thereof, 
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variations and modifications may be resorted to by 
those skilled in the art without departing from the prin 
ciples of the new invention. All of these variations and 
modifications are considered to be within the true spirit 
and scope of the present invention as disclosed in the 
foregoing description and defined by the appended 
claims. 

I claim 
1. An aqueous preparation for the direct dyeing of 

human hair consisting essentially of (1) from 0.1% to 
5% by weight of a diamino-nitrobenzene compound of 
the formula selected from the group consisting of 

N2 o 
NHA 

and 

X-chi-CO-HN H H 

H NHA' 

in which X and X’ are each an electrophilic substituent 
selected from the group consisting of cyano, alkanoyl 
of 2 to 10 carbon atoms, substituted alkanoyl of 2 to 10 
carbon atoms with a substituent selected from the 
group consisting of nitro, phenyl, halo, cyano, carboxyl 
and sulfo, acyl of aromatic hydrocarbon carboxylic 
acids having 7 to 15 carbon atoms, substituted acyl of 
aromatic hydrocarbon carboxylic acids having from 7 
to 15 carbon atoms with a substituent selected from the 
grop consisting of lower alkyl, nitro, halo, cyano, car 
boxyl and sulfo, cycloalkylcarbonyl of 6 to 10 carbon 
atoms, alkoxycarbonyl of 2 to 10 carbon atoms, cy 
cloalkoxycarbonyl of 6 to 10 carbon atoms, phenylalk 
oxycarbonyl of 8 to 16 carbon atoms, furoyl, and then 
oyl; and A' is a member selected from the group con 
sisting of hydrogen, alkyl of 1 to 10 carbon atoms, hy 
droxyalkyl of 1 to 10 carbon atoms, N,N-dialkyl 
aminoalkyl of 3 to 18 carbon atoms, alkanoyl of 2 to 10 
carbon atoms, substituted alkanoyl of 2 to 10 carbon 
atoms, with a substituent selected from the group con 
sisting of nitro, phenyl, halo, cyano, carboxyl and sulfo, 
acyl of aromatic hydrocarbon carboxylic acids having 7 
to 15 carbon atoms, substituted acyl of aromatic hydro 
carbon carboxylic acids having from 7 to 15 carbon 
atoms with a substituent selected from the group con 
sisting of lower alkyl, nitro, halo, cyano, carboxyl and 
sulfo; and in which A2 is selected from the group con 
sisting of A', and the activated methylene group 
-CO-CH2-X, in which X has the same meaning as 
defined above with the proviso that whenever A2 is hy 
drogen, then X is not acetyl; (2) from 0% to 30% by 
weight of a surfactant; (3) from 0% to 25% by weight of 
thickeners; and (4) from 40% to 99.9% by weight of 
Water. 

2. The aqueous preparation for the dyeing of human 
hair of claim 1 in which said aqueous preparation con 
tains from 0.5% to 30% by weight of a surfactant (2) 
selected from the group consisting of alkylbenzenesul 
fonates, fatty alcohol sulfates, alkylsulfonates, fatty 
acid ethanolamides and ethylene oxide adducts of fatty 
alcohols and alkylphenols. 

3. The aqueous preparation for the dyeing of human 
hair of claim 1 in which said aqueous preparation con 
tains from 0.1% to 25% by weight of thickeners (3) Se 
lected from the group consisting of methylcellulose, hy 
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18 
droxymethylcellulose, starch, higher fatty alcohol, 
vaselin, paraffin oils and fatty acids. 

4. The aqueous preparation for the dyeing of human 
hair of claim 1, in which said diamino-nitrobenzene 
compound is selected from the group consisting of 1 
amino-3-cyanoacetylamino-4-nitrobenzene, 3-ben 
Zoylacetylamino-1-amino-4-nitrobenzene, 1-amino-3- 
(co-ethoxycarbonyl-acetylamino)-4-nitrobenzene, 1 
amino-3-acetoacetylamino-4-nitrobenzene, 1 
acetylamino-3-cyanoacetylamino-4-nitrobenzene, 1,4- 
dicyanoacetylamino-2-nitrobenzene, 1-amino-2-nitro 
4-a)-cyanoacetylamino-benzene, 1-amino-2-nitro-4-a)- 
benzoylacetylamino-benzene, 1-amino-2-nitro-4-(a)- 
ethoxycarbonyl-acetylamino)-benzene, and 1,4-bis-(a)- 
ethoxycarbonyl-acetylamino)-2-nitrobenzene. 

5. An aqueous preparation for the dyeing of human 
hair consisting essentially of (1) from 0.1% to 5% by 
weight of an oxidation dyestuffs combination of a de 
veloper component, and a coupling component in sub 
stantially equimolar amounts, 
said coupling component consisting essentially of a 
diamino-nitro-benzene compound of the formula 
selected from the group consisting of 

02 NO2 
H NHA2 H. NH-CO-CH2-X 

and 
X-CH2-CO-HN H H 

NHA 

in which X is an electrophilic substituent selected from 
the group consisting of cyano, alkanoyl of 2 to 10 car 
bon atoms, substituted alkanoyl of 2 to 10 carbon 
atoms with a substituent selected from the group con 
sisting of nitro, phenyl, halo, cyano, carboxyl and sulfo, 
acyl of aromatic hydrocarbon carboxylic acids having 7 
to 15 carbon atoms, substituted acyl of aromatic hydro 
carbon carboxylic acids having from 7 to 15 carbon 
atoms with a substituent selected from the group con 
sisting of lower alkyl, nitro, halo, carboxyl and sulfo, 
cycloalkylcarbonyl of 6 to 10 carbon atoms, alkoxycar 
bonyl of 2 to 10 carbon atoms, cycloalkoxycarbonyl of 
6 to 10 carbon atoms, phenylalkoxycarbonyl of 8 to 16 
carbon atoms, furoyl, and thenoyl, and A is a member 
selected from the group consisting of hydrogen, alkyl of 
1 to 10 carbon atoms, hydroxyalkyl of 1 to 10 carbon 
atoms, N,N-dialkyl-aminoalkyl of 3 to 18 carbon 
atoms, alkanoyl of 2 to 10 carbon atoms, substituted 
alkanoyl of 2 to 10 carbon atoms with a substituent se 
lected from the group consisting of nitro, phenyl, halo, 
cyano, carboxyl and sulfo, acyl of aromatic hydrocar 
bon carboxylic acids having 7 to 15 carbon atoms, sub 
stituted acyl of aromatic hydrocarbon carboxylic acids 
having from 7 to 15 carbon atoms with a substituent se 
lected from the group consisting of lower alkyl, nitro, 
halo, cyano, carboxyl and sulfo, and the activated 
methylene group -CO-CH2-X, in which X has the 
same meaning as defined above; said developer compo 
nent is selected from the group consisting of (a) aro 
matic polyfunctional amines of the formula 

2. 



3,907,494 
19 

wherein Y is a member selected from the group consist 
ing of OH, NH, NHR', NR'R'' and NHCH, and Z is a 
heter selected from the group consisting of H, R', Y 

and OR", where R' and R'' are members selected from 
the group consisting of alkyl and hydroxyalkyl having 1 
to 4 carbon atoms, (b) 4-aminopyrazolones of the for 
mula 

R f- NH2 
ry 

R 

wherein R is a member selected from the group con 
sisting of hydrogen, phenyl, hydroxyphenyl, sulfonyl 
phenyl, sulfonamidophenyl, aminophenyl, alkylolphe 
nyl, alkylphenyl, alkylamino-phenyl, di-alkylaminophe 
nyl, where the alkyls and alkylols have 1 to 4 carbon 
atoms, pyridyl, COOH, COOR', CONH, CONHR' and 
CONR'R'' where R' and R' have the above defined 
meanings, and R is a member selected from the group 
consisting of hydrogen, phenyl, hydroxyphenyl, sul 
fonylphenyl, sulfonamidophenyl, aminophenyl, chloro 
phenyl, carboxyphenyl, carbamidophenyl, car 

5 

O 

15 
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25 

bamidoalkylphenyl, carbamidodialkylphenyl, alkylol 
phenyl, alkylphenyl, alkylaminophenyl, dialkylamino 
phenyl, where the alkyls and alkylol have 1 to 4 carbon 
atoms, and pyridyl, and (c) water-soluble acid addition 
salts of said 4-aminopyrazolones; (2) from 0% to 30% 
by weight of a surfactant; (3) from 0% to 25% by 
weight of thickeners; and (4) from 40% to 99.9% by 
weight of water. 
6.The aqueous preparation for the dyeing of human 

hair of claim 5, wherein said solution has a further con 
tent of a chemical oxidizing agent. 

7. The aqueous preparation for the dyeing of human 
hair of claim 5, in which said diamino-nitrobenzene 
compound is selected from the group consisting of 1 
amino-3-cyanoacetyl-amino-4-nitrobenzene, .. 3-ben 
zoylacetylamino-1-amino-4-nitro-benzene, 1,3-di 
(cyanoacetylamino)-4-nitrobenzene, 1,3-di-(o-ethox 
ycarbonyl-acetylamino)-4-nitrobenzene, 1-amino-3- 
(o-ethoxy-carbonyl-acetylamino)-4-nitrobenzene, 1 
amino-3-acetoacetyl-amino-4-nitrobenzene, 1 
acetylamino-3-cyanoacetylamino-4-nitro-benzene, 1,4- 
dicyanoacetylamino-2-nitrobenzene, 1-amino-2-nitro 
4-o-cyanoacetylamino-benzene, 1-amino-2-nitro-4-a)- 
benzoyl-acetylamino-benzene, 1-amino-2-nitro-4-(a)- 
ethoxycarbonyl-acetylamino)-benzene, 1,4-bis-(o- 
ethoxycarbonyl-acetylamino)-2-nitrobenzene, and 1 
amino-2-nitro-4-acetoacetylamino-benzene. 

8. A process for the direct dyeing of human hair con 
sisting essentially of applying to said hair at tempera 
tures ranging substantially from 15 to 40°C for a time 
sufficient to affect dyeing, an effective amount of an 
aqueous preparation consisting essentially of (1) from 
0.1% to 5% by weight of a diamino-nitro-benzene com 
pound of the formula selected from the group consist 
ing of 
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in which X and X’ are each an electrophilic substituent 
selected from the group consisting of cyano, alkanoyl 
of 2 to 10 carbon atoms, substituted alkanoyl of 2 to 10 
carbon atoms with a substituent selected from the 
group consisting of nitro, phenyl, halo, cyano, carboxyl 
and sulfo, acyl of aromatic hydrocarbon carboxylic 
acids having 7 to 15 carbon atoms, substituted acyl of 
aromatic hydrocarbon carboxylic acids having from 7 
to 15 carbon atoms with a substituent selected from the 
group consisting of lower alkyl, nitro, halo, cyano, car 
boxyl and sulfo, cycloalkylcarbonyl of 6 to 10 carbon 
atoms, alkoxycarbonyl of 2 to 10 carbon atoms, cy 
cloalkoxycarbonyl of 6 to 10 carbon atoms, phenylalk 
oxycarbonyl of 8 to 16 carbon atoms, furoyl, and then 
oyl; and A' is a member selected from the group con 
sisting of hydrogen, alkyl of 1 to 10 carbon atoms, hy 
droxyalkyl of 1 to 10 carbon atoms, N,N-dialkyl 
aminoalkyl of 3 to 18 carbon atoms, alkanoyl of 2 to 
10 carbon atoms, substituted alkanoyl of 2 to 10 car 
bon atoms with a substituent selected from the group 
consisting of nitro, phenyl, halo, cyano, carboxyl and 
sulfo, acyl of aromatic hydrocarbon carboxylic acids 
having 7 to 15 carbon atoms, substituted acyl of aro 
matic hydrocarbon carboxylic acids having from 7 to 
15 carbon atoms with a substituent selected from the 
group consisting of lower alkyl, nitro, halo, cyano, car 
boxyl and sulfo, and in which A is selected from the 
group consisting of A', and the activated methylene 
group -CO-CH2-X, in which X has the same mean 
ing as defined above; (2) from 0% to 30% by weight of 
surfactant; (3) from 0% to 25% by weight of thicken 
ers; and (4) from 40% to 99.9% by weight of water. 

9. The process for the dyeing of human hair of claim 
8 in which said aqueous preparation contains from 
0.5% to 30% by weight of a surfactant (2) selected 
from the group consisting of alkylbenzenesulfonates, 
fatty alcohol sulfates, alkylsulfonates, fatty acid 
ethanolamides and ethylene oxide adducts of fatty al 
cohols and alkylphenols. 

10. The process for the dyeing of human hair of claim 
8 in which said aqueous preparation contains from 
0.1% to 25% by weight of thickeners (3) selected from 
the group consisting of methylcellulose, hydroxyme 
thylcellulose, starch, higher fatty alcohol, vaselin, par 
affin oils and fatty acids. 

11. A process for the dyeing of human hair consisting 
essentially of applying to said hair at temperatures 
ranging substantially from 15 to 40°C for a time suffi 
cient to affect dyeing, an effective amount of an aque 
ous preparation of claim 5. 

12. The process for the dyeing of human hair of claim 
11, wherein said preparation has a further content of a 
chemical oxidizing agent. 
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