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‘ 2 claims. (0. s-'-11) 
' This invention relates to methods and compositions for 

dyeing hair, particularly human hair, and like materials. 
In our application No. 599,893 ?led July 25, 1956, and 

. now abandoned, we have described a process for dyeing 
hair and like ?bers which consists essentially in (a) prepar 
ing an aqueous solution adjusted to an alkaline pH, con 
taining 5:6-dihydroxy-indole and a reactant consisting of 
ammonia, an amine, an ammonium salt ‘or an amine salt, 
(b) applying this solution to the hair or similar‘ material to 
be ‘dyed and rinsing the latter after a period of contact 
varying in accordance with the‘de‘sired shade. In this way, 
relatively light shades ranging from light ash-blond to dark 
ash-blond are obtained for a standard period of contact of 
the order of from 20 to 30 minutes at room temperature, 
which period may. be reduced by slight heating, for ex 
ample, in the case of hair-dyeing, by means of a dry heat 
hood or a steam hood. It is furthermore possible, in 
accordance with the method of the aforesaid application, 
to obtain a more rapid development of the shade by adding 
to the dyeing solution, at the time of application, an 
oxidizing agent, such a‘ssodium bromate, a persalt such as 
sodium perborate or ammonium persulphate, or simply 
hydrogen peroxide. There is to be noted that where an 
oxidizing agent is used it is necessary to make a well 
balanced choice of the quantity added, a minimum quan 
tity being necessary for a suf?ciently rapid formation of 
the colored pigments, while an‘excess 'of thisagent' has 
the effect of more or less destroying said colored pigments 
intermediately formed and thus of reducing the depth of 
the. ?nal shade. -As indicated in said application, it is 
possible to obtain dark shades closely comparable to the 
natural shades of the hair by operating in two steps, i.e. 
by ?rst treatin'g'thehair with‘an‘ alkaline solution of 5 :6 
dihydfoxy-indoleat ‘room temperaturefor 15 to 30 min 
utes and‘ then, “after-rinsing with water, applying to the 
hair afsolution of an oxidizing catalyst. 

'~ it is an' object of theipresentlinvention to provide a 
process for the dyeing of hair and like‘?be’rs by means of 
5 :6-dihydro‘xy-indole while still operating in two steps, 
wherein the 5:6-dihydroxy-indole, solution applied in the 
?rst step, instead of being alkaline?is either acid or neutral. 

' A'ccording’to the present invention a process for dyeing 
live hair and like materials consists essentially in im 
pregnating ‘the hair or like material at room temperature. 
with an aqueous solution of 5:6-dihydr‘oxy-indole having 
a‘ pH-_value of at most. 7, allowing the impregnation to 
proceed for, about 5 to 60 minutes, blotting o? the excess 
solution, and developing the shade in situ by applying 
an aqueous solution capable of inducing oxidationand/ or 
polymerization of 5:‘6-dihydroxy-indole, the pH-value of 
which shouldbe adjusted in accordance with the speci?c 
oxidizing‘agent to be used. ’ e V 

The‘ pH-value of the aqueous 5:6-dihydroxy-indole 
solution to be applied in a ?rst step for carrying out the 
invention maybe obtained in various ways. For example, 
there may be employed an aqueous solution only con 
taining the"5i6#dihydroxy-indo1e, ‘with the exclusion of, 
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any other reactant, the pH-vaiue of such a solution being , 
of course slightly acid. ‘It is also possible to acidity this 
aqueous solution more or less strongly, for example by 
means of an inorganc acid, an organic acid, e.g. formic, 
acetic or monochloroacetic acid, or any compound con 
taining at least one acid hydrogen atom. 
The concentration of 5:6-dihydroxy-indole in the solu-v, 

tion as applied to the hair or other material may vary 
within fairly wide limits. Generally it will be between 
0.1% and 10% and preferably between 1% and 2% by 
weight of the solution. The term “aqueous solution” as 
employed here means any solution the principal solvent». 
of which is water. It is of course possible, without de-> 
parting from the scope of the invention, _to use intheu' 
preparation of such a solution Water alone or’ in admix 
ture with water-rniscilz‘rlev solvents, notably mixtures of, 
water and ethyl alcohol or isopropyl alcohol or water 
and glycols or glycol others. i _, ‘ -, _ 

The aqueous solutioneof V5:6-dihydroxy-indole to be 
applied ?rst may be prepared at the time of use. How 
ever, 5:6-dihydroxy-indole, like many other organic com 
pounds, is relatively much more stable in acid or neutral 
medium than in alkaline medium and it is possible-to have 
it prepared in advance in the form of any aqueous solu-' 
tion and, whenever desired, further to improve the sta 
bility of such a solution by adding thereto a small amount 
of a reducing agent, such as, for example, an alkali metal 
sulphite, bisulphite or hydrosulphite, this addition prefer» 
ably being made ?rst, i.e. before the 5:6-dihydroxy-indole 
is added. According to the present invention, the sta 
bility of aqueous solutions of 5:6-dihydroxy-indole may 
also be enhanced by adding thereto a‘ small quantity, 
preferably 0.2% to 0.5%, of a sequestering agent, i.e. 
a compound capable of forming complexes with ions of 
alkadne-earth metals or of heavy, metals, often existing 

example, ethylenediaminc-tetracetic acid or one of its salts, 
such as that known under the trade mark “Trilon B.” 
When ‘the aqueous 5:6-dihydroxy-indole solution has 

been in contact with the hairv or other material for a 
period of 5 to 60 minutes the excess solution is blotted 
oif, for example by pressing the hair in a towel. 
The shade is then developed in situ by applying to the 

hair or other material an aqueous solution capable of in 
ducing oxidation and/orpolymerization of the 5:6-di-" 
hydroxy-indole. ' , s ' ~ ' 

The choice of this oxidizing agent, as also the length 
of time during which it should be maintained in contact’ 
with the hair or the material to be dyed, depends to some 
extent upon ‘the ?nal shade which it is desired to obtain. 
It is also possible to act upon the ?nal shade by adjusting 
the pH of the developing solution to a preselected value, 
e.g. by including acid or alkaline materials therein. _ 

In one method of carrying out the process of the inven- 
tion there is used as oxidizing agent the oxygen of the 
ambient air, if desired ozonized. In such an embodiment, 
the development, of the shade, which amounts to the rapid 
?xing of the atmospheric oxygen by’the hair or similar 
material ‘impregnated with 5:6-dihyclroxy-indole, is 
effected by applying in a second step as" a developing 
medium an aqueous solution containing an alkalizing, 
agent consisting preferably of ammonia, a‘ basic ammo; 
nium salt such as ammonium carbonate or triamrnonium 
phosphate, or an organic amine. It is generally‘advan 
tageousalso to incorporate in this solution an oxidation 
catalyst which accelerates the process of ?xing the oxygen 
of the ambient air, for example small quantities of a 
cobalt or manganese, salt, such as the sulphate or the 
lactate. The aqueous solution containing the alkalizing' 
agent and, if desired,‘ the oxidation catalyst is left in 

. contact with the hair or similar material for 10 to 60 
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minutes as necessary for the penetration of the reactants. 
The hair is then rinsed clear with water and dried. The 
development of the shade, which is initiated by the 
alkalization, may proceed for some time, this process 
thenconstituting a progressive dyeing process. 

In a second method of carrying out the invention, 
there is applied in a second step, for the development 
of the shade, an aqueous solution of an oxidizing agent 
such as, for example, hydrogen peroxide, or an alkali 
metal or ammonium iodate, periodate or persulphate or 
an alkali metal salt of an N-chlorinated derivative of a 
sulphonamide. This soluiton is allowed to act for a 
period of time suf?cient for the development of the shade, 
generally from 5 to 20 minutes, and the hair is then‘ 
rinsed, shampooed, rinsed again and dried. The pH of 
this aqueous oxidizing solution, applied in the second 
place, may be adjusted to any desired value, either acid, 
neutral or alkaline, by the addition of any appropriate 
reactant, for example an inorganic or organic acid,_a 
salt having an acid reaction, a buffer, a salt having a 
basic reaction or a base such as ammonia or an organic 
amine. The choice of the most suitable value depends 
mainly, but not solely, upon the’nature of the oxidizing 
agent employed. It‘ the latter is hydrogen peroxide, an 
alkali metal or ammonium iodate or vperiodate or an 
alkali metal salt of , an N-chlorinated derivative of a 
sulphonamide, it is generally preferable to operate in a 
basic medium, whereas the operation is preferably carried 
out in an acid medium if the oxidizing agent is an alkali 
metal or ammonium persulphate. However, if the oxidiz 
ing agent employed is an iodate or a periodate, it is 
preferable not to operate at a pH-value lower than 3 and 
to avoid the use of a strong inorganic acid for adjusting 
the pH to the desired value. 
Whatever the pH chosen for the development of the 

shade, the concentration of the oxidizing agent in the 
aqueous solution may be chosen between fairly wide 
limits, depending upon the desired shade and upon the 
own solubility of the speci?c oxidizing agent which is 
to be used. Generally speaking, the quantity of oxidizing 
agent to be employed corresponds to 0.5 to 10 g. per 
100 cc. of solution, the volume of oxidizing solution to 
be employed being substantially the same as the quantity 
of dihydroxyindole solution. 
When the oxidizing solution employed in the second 

step is acid or neutral, i.e. free from ammonia and organic 
amines, it is probable that the pigment formed results 
from the formation of the quinone corresponding to 
5,6-dihydroxyindole. However analytical data has shown 
that if the oxidizing solutions are rendered alkaline by 
means of ammonia or an amine, the molecule of the 
pigment obtained contains nitrogen issuing from the 
ammonia or the amine employed. The same holds true 
when the oxidation is effected through the intermediary 
of ambient air and in the presence of ammonia or an 
amine, according to the ?rst embodiment of the invention. 
According to an accesory feature of the invention and 

whatever the speci?c embodiment to be dealt with, there 
can be advantageously added to the developing solution 
a quantity of a neutral, strongly ionized inexpensive elec 
trolyte such as, for example, sodium chloride or sodium 
sulphate. ' 

The dyeing process according to the invention may be 
carried out, not only by means of aqueous solutions as 
referred to above, but also by means of creams, pastes 
or jellies, the adjustment to the required‘ consistency 
being e?ected by any method usual in hair dyeing. 
The use of 5,6-dihydroxy-indole, under the above~ 

de?ned conditions, constituting the object of the present 
invention may be combined with that of di- or triphenols 
capable of dyeing hair and other keratinous ?bres at 
room temperature under analogous conditions such as 
those de?ned, for example, in our applications Nos. 
709,479 and 709,602, both ?led January 17, 1958. 
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The following examples will serve to illustrate the 
invention: 
Example I illustrates the case where the development 

is effected in a basic medium and by oxidation in the 
ambient air, while the other examples illustrate cases 
where the development is effected by means of an 
oxidizing solution. ‘ 

Example I 

An impregnating solution having the following com 
position is prepared: 
5,6-dihydroxy-indole _____________________ __g__ l 
Acetic acid ____________________________ __cc__ 5 
Water to make 100 cc. 

Naturally white or nearly whitev live hair is impreg 
nated with this solution. After contact for 20 minutes, 
the excess solution is blotted off, for example by means 
of a towel, and an aqueous solution. having the following 
composition is then applied: 

Sodium chloride ________________________ -_g-_ 4 
Water ________________________________ __cc__ 100 

20% ammonia ___________ _z ____________ __cc__ 17 

After contact for 20 minutes, the hair is rinsed clear 
with water and dried. The hair is dyed a dark grey which 
gradually changes to black. (This constitutes a progres 
sive dyeing.) ' _ 

Example II 
An impregnating solution as set forth in Example I is 

applied to naturally white live hair. 
This solution is left in contact with the hair for 20 

minutes, then blotted off, and the following solution is 
then applied: . ' 

Sodium chloride _________________________ __g-.. 4 

Hydrogen peroxide (20 vol.) (6% of H2O2)___cc__ 2.5 
Water to make 100 cc. 

This» solution is left in contact with the hair for 1 hour, 
and the hair is then rinsed, shampooed, rinsed again and 
dried. A light grey shade is obtained, which remains sub 
stantially unchanged in the following weeks. 

Example III 
Almost white live hair is impregnated with an impreg~ 

nating solution as set forth in Example I. After contact 
for 20 minutes, the excess solution‘is blotted off and a 
second solution having the following composition is then 
applied: 
Sodium chloride ____ _.. __________________ __g__ 4 
Water __-_ M‘ 100 

20% ammonia _ cc 17 

Hydrogen peroxide (20 vol.) (6% of H202) __cc__ 0.3 
This second solution isleft in contact with the hair for 

30 minutes, and the hair is then rinsed, shampooed, 
rinsed again and dried. The hair is dyed jet-black. 

Example IV 

Almost white live hair is impregnated with an impreg 
nating solution as set forth in Example I. 

After contact for 20 minutes, the excess solution is 
blotted‘off and the following solution is then applied: 

Sodium chloride ______________ -_. _________ __g_.. 4 

Monomethylamine (in 33% aqueous solution)_..cc_- 10 
Hydrogen peroxide (20 vol.) (6% of H202) __cc__ 2.5 
Water to make 100 cc. 

This solution is left in contact with the hair for 20 
minutes, and the hair is then rinsed, shampooed, rinsed 
again and dried. The hair is dyed medium ash-blond. 

Example V 
Nearly white live hair is impregnated with an impreg 

nating solution as de?ned in Example I. After a period 
of contact of 20, minutes, the excess solution is blotted 

in 
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off and an aqueous solution having the following- compo 
sition is applied! I . 

Sodium chloride ' ' ‘ I! 

20% ammonia ‘ p v M 6 

Hydrogen peroxide (20 vol.) ‘(6% of H2O2)___cc__' 23 
Water to make 100 cc. 

After contactfor 20 minutes, the hair is rinsed, sham 
pooed, rinsed again and dried. A medium brown shade 
is obtained. , ' . 

Example VI 
Naturally white or nearly white hair is impregnated 

with an impregnating solution as de?ned in Example I. 
.Thesolution is left in contact for 20 minutes, where 

after the excess solution is blotted off and an aqueous 
solution having the following composition is applied: 
Sodium chloride __________ --. _____________ __g__ 3.2 

20% ammonia ' __ cc '2 

Hydrogen peroxide (20 vol.) (6% of H202) __..cc__ 16 
Water to make 100 cc. 1 

This solution is left in contact with the hair for 20 
minutes, the hair is then rinsed, shampooed, rinsed again 
and dried. A light brown shade is obtained. 

, Example VII 

Naturally white live hair is treated with an impregnat 
ing solution as de?ned in Example I. 

This solution is left in contact with the hair for 30 
minutes, whereafter the excess solution is blotted off and 
an aqueous solution having the following composition is 
applied to the hair. . 

Sodium chloride __________________________ _._g_.. 5 
Triethanolamine ' cc" 26 

Hydrogen peroxide (20 vol.) (6% of H202) _‘___cc__ 10 
Water __ _____ no 75 

After contact for 30 minutes, rinsing, shampooing, rins 
ing again and drying, the hair is dyed grey. 

Example VIII 
Almost white live hair is impregnated with an impreg 

nating solution as de?ned in Example I, which is left in 
contact therewith for 20 minutes. After blotting off the 
excess solution, the following solution is applied: 
Sodium chloride g _ 4.2 
Chloramine T (sodium N-chloro-p-toluene-sulphon 
amide) _ g 1.2 

20% ammonia __________________________ __cc__ 14 
Water to make 100 cc. 

After contact for 20 minutes, the hair is rinsed, sham 
pooed, rinsed again and dried. The hair is dyed a ?ne 

Example IX 
Naturally white live hair is impregnated with the fol 

lowing impregnating solution: ' 
5,6-dihydroxy-indole ___. ____ _-I_ ______ -'_..__.._g__> 1 

Acetic acid ____________________________ __cc__ 0.5 
Water to make 100 cc. 

The pH-value of this solution is 3.3. This solution is 
left in contact with the hair for 15 minutes. The excess 
solution is then blotted off and an aqueous 4% sodium 
iodate solution is then applied to hair. After 15 minutes, 
the hair is rinsed, shampooed, rinsed again and dried. A 
dark grey shade is obtained. 

Example X 
A solution having the following composition is pre 

pared: 
5,6-dihydroxy-indole _____________________ __g__ 1 
Water __.. _ cc .100 

The pH-value of such a solution is 6.2. This solution. 
is applied to naturally white live hair and left in contact 

2.8 ' 
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6 
therewith for 15 minutes. After blotting off the excess 
solution, an‘ aqueous 4% sodium iodate solution is applied 
to the hair. After this solution has been allowed to act for 
15 minutes, the hair is rinsed, shampooed, rinsed again 
and dried. The hair is dyed a dark grey, which is not, 
however, as dark as the shade obtained in Example IX. 

Example XI 
Naturally white live hair is treated with an impregnat 

ing solution as de?ned in Example IX. 
After contact for 15 minutm, the excess solution is 

blotted off and an aqueous 4% sodium periodate solu 
tion is then applied to the hair. After contact for 15 

, minutes, rinsing, shampooing, rinsing again and drying, 
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the hair is dyed in a grey‘shade which is a little lighter 
than that obtained in Example X. 

> Example XII 

A solution having the following composition is pre 
pared: 
5,6-dihydroxy-indole _____________________ __g.._ 1 
Water ___________________ _'_ _______ -___-_.__cc__ 100 

This solution is applied to naturally white live hair and, 
after 15 minutes, the excess liquid is blotted off and 
an aqueous 4% sodium periodate solution is then applied 
to the hair. After contact for 15 minutes, the hair is 
rinsed, shampooed, rinsed again and dried. The hair is 
dyed a light grey. ' 

Example XIII 
Hair is impregnated with an impregnating solution as 

de?ned in Example IX. ‘ 
This solution is left in contact with the hair for 15 

minutes, whereafter the excess liquid is blotted off'and 
an equal ‘volume of an aqueous 5% sodium persulphate 
solution is applied thereto. After 15 minutes, the hair‘ 
is rinsed, shampooed, rinsed again and dried. A medium 
grey is obtained. 

Example XIV 
An aqueous solution containing 1% by weight of 5,6 

dihydroxy-indole is applied to naturally white live hair. 
This solution is left in contact with the hair for 15 min 
utes. The excess solution is then blotted off and an 
aqueous 5% sodium persulphate solution is applied. 
After 15 minutes, the hair is rinsed, shampooed, rinsed 
again and dried. The shade obtained is medium grey. 

Example XV 
Naturally white live hair is impregnated with an im 

pregnating solution as de?ned in Example I. 
When this solution has been allowed to act for 20 

minutes, the excess solution is blotted off and a solution 
having the following composition is applied: 
20% ammonia ________________________ __cc_.. 15 
Sodium iodate __________________________ .._g.._ 0.5 
Water to make 100 cc. 

After contact for 20 minutes, the hair is rinsed, sham 
pooed, rinsed again anddried. There is obtained a very 
dark grey shade having a violet tinge, gradually chang 
ing to black. 

Example XVI 
Almost white live hair is impregnated with an im 

pregnating solution as de?ned in Example I which is left 
incontact therewith for 20 minutes. The excess solu 
tion is then blotted 0E and a solution having the following 
composition is applied thereto: 
Sodium periodate ________________________ ....g.._ 0.5 
20% ammonia __________________________ _..cc-.. 15 
Water to make 100 cc. 

‘ This solution is allowed to act for 20 minutes and the 
hair is then rinsed, shampooed, rinsed again, and dried. 
There is directly obtained a ?ne black shade, which is 
substantially permanent. 
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Example XVII, ' 

Live, almost white hair is impregnated with ‘an im-1 
pregnating solution as de?ned in Example I. 

After contact for 20 minutes, the excess liquid is 
blotted'o? and a solution having the following composi 
tion is applied to the hair: ' 

Ammonium persulphate ___________________ __g__ 0.5 
20% ammonia __________________________ __cc_- 15 
Water to make 100 cc. 

This solution is left in contact with the hair for 20 
minutes. 
drying, the hair is dyed a ?ne deep black. 

Example XVIII ' ' 

A solution having the following composition is em 
ployed to impregnate almost white live hair: 

5,6-dihydroxy-indole _'__; __________________ __g__ 1 
Monochloroacetic acid ____________________ __g__. 1 
Water to make 100 cc. 

After contact for 20 minutes with the hair, the excess 
liquid is blotted o? and a solution having the following 
composition is applied: 
Ammonium persulphate _, _________________ __g_.. 6 
Sodium chloride _________________________ __g__ 4 
Monochloroacetic acid ____________________ __g__ 3 
Water to make 100 cc. 

This solutionis left in contact with the hair for 20 
minutes, whereafter the hair is rinsed, shampooed, rinsed 
again and dried. The hair is dyed a medium grey. 

It is to be understood that the invention includes dead 
hair or similar material dyed by employing the dyeing 
process according to the application e.g., hair, bristles, 
felt, fur and like products so dyed. 
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8. 
. Whatwe 'claimzisz ' ' 

1. A process for dyeing live human hair -'and;keratinous 
?bers at room temperature by means of 5,6-dihydroxy 
indole which comprises impregnating said materials in 

, a ?rst step with an aqueous solution of said dihydroxy 
indole adjusted to a pH value of less than 7 and, after 
having allowed impregnation to proceed for 5 to 60 
minutes and having blotted off the excess solution, apply 
ing in a second step onto the impregnated material an 
aqueous solution containing a. nitrogenous base selected 
from the group consisting of ammonia, basic ammonium 
salts and organic amines and further containing an oxi 
dizing agent selectedrfr'om the group consisting of hydro 
gen peroxide, alkali metal and '1 ammonium bromates, 
iodates, periodates, perborates and persulphates and alkali 
metal salts of N-chlorinated ,sulphonamides. 

2. A process for dyeing live human hairandlkeratinous 
?bers at room temperature by means of 5,6-dihydr0xy 
indole which comprises impregnating said materials .in a 
?rst step with an aqueous solution containing from 0.1% 
to 10% ‘by weight of 5,6‘dihydroxyindole and adjusted 
to a pH-value of less than 7 and, after having allowed 
impregnation to proceed for 5 to 60 minutes and blotted 
o? the excess solution, applying in a second step onto 
the impregnated material an aqueous solution containing 
a nitrogenous base selected from the group consisting 
of ammonia, basic ammonium salts and organic amines 
and further containing an oxidizing agent selected from 
the group consisting of hydrogen peroxide, alkali metal 
and ammonium bromates, iodates, periodates, perborates 
and persulphates and alkali metal salts of IN-chlorinated 
sulphonamides. ' 
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