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Described are aminophenol derivatives of general formula (I in which one of the two groups R1 and R is hydrogen and the other is
hydrogen, chiorine or fluorine; one of the two groups R3 and R* is hydrogen, a C)-4-alkexy group, a Cla-alkyl group, a Cis-hydroxyalkyl
group, preferably with a terminal hydroxy group or halogen and the other is one of the groups: -0O-CH,-CH=CH;, -CH=CH-COOX in which
X is hydrogen or a phystologically tolerable inorganic or organic cation and, in the case when the group concerned is R3, the group () and,
in the case when the group concermed is RY, (b), in which -A- in cach case is one of the groups -(CH),- in which x = 1 to 4, -0-{CHz)y-O-
in which y = 1 10 4, -O-(C;Hzn-z{OH);)-O- in which n = 1 to 10 and z = 1 or, when n is greater than or equal to 3, z = 2, -O-(CaHs-0),-
in which u = 1 to 4 and -O-(C3Hs-0),- in which v is 1 to 4. Such derivatives are particularly suitable for use as developers in oxidative
dyes for dyeing keratin fibres. Brilliant hues with a high degree of fastness are obtained with the usual coupling agents, particularly when
dyeing hair,
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1
Aminophenol Derivatives and Their Use in Oxidation Hair Colorants

This invention relates to new aminophenat derivatives, to their use for colouring keratin fibres
and to colouranis containing these compounds,

By virtue of their intensive colours and good fastness properties, so-called oxidalion colourants
play & prominent role in the colouring of keratin fibres, particularly human hair. Oxidation colourants
normally contain oxidation dye precursors, so-called primary intermediates and secondary
Intermediates. The primary intermediates form the actual dyes with one another or by coupling with
ane or more secondary intermediates in the presence of oxidising agents or atmospheric oxygen,

Good oxidation dye precursors are expected to satisfy above all the following requirements:
they must form the required colour fones with sufficient intensity and fastness during the oxidative
coupling reaction. In addition, they must be readily absorbed onto the fibres with na significant
differences - particularly in the case of human hair - between damaged and freshly regrown hair
(leveling behaviour). They must be resistant to light, heat and the effect of chemical reducing agents,
for example permanent wave lotions. Finally, if they are used to colour hair, they should not overly
stain the scalp and, above all, should be toxicologically and dermatologically safe.

The primary intermediates normally used are primary aromatic amines containing another free
or substituted hydroxy or amino group in the para or ortho position, diaminopyridine derivatives,
heterocyclic hydrazones, 4-aminopyrazolone derivatives and 2,4,5,6-tetraaminopyridine  and
derivatives thereof.

Special representatives are, for example, p-phenylenediamine, p-toluylenediamine, 2.4.5.6-
tetraaminopyrimidire.  p-aminophenol,  N,N-bis-(2-hydroxyethyl)-p-phenylenediamine, (2.5
diaminophenyl)-ethanol,  2+2,5-diaminaphenoxy)-ethanol, 1-phenyl-3-carboxyamido-4-amino-5-
pyrazolane, 4-amino-3-methylphsnol, 2-aminomethyl-4-aminophenaol, 2-hydroxy-4,5,6-
triaminopyrimidine, 2,4-dihydroxy-5,6-diaminopyrimidine and 2,5,6-triamino-hydroxypyrimidine.

The secondary intermediates used are generally m-phenylenediamine derivatives, naphthols,
resorcinols and resorcinel derivatives, pyrazolones and m-aminophencls.  Particularly suitable
secondary intermediates are a-naphthol, 15 2,7- and 1,7-dihydroxynaphthalene, 5-amino-2-
methylphenol, m-aminophenol, resorcinol, resorcinal monomethyl ether, m-phenylenediamine, 1-
phenyl-3-methyl-5-pyrazolone, 2,4-dichloro-3-aminophenal, 1.3-bis-(2,4-diaminophenoxy)-propane, 2-
chloraresorcinol, 4-chiororesorcinoi, 2-chloro-6-methyl-3-aminophenol, 2-amino-4-hydroxypyriding, 2-
methy! resorcinol and 5-methyl resorcinol.

So far as other typical dye components are concemed, reference is expressly made to the
Colipa fist published by the Industrieverband Kérperpflege und Waschmitte!, Frankfurt,

Generally speaking, a natural-locking hair colour cannot be obtained with a primary
intermediate alone or with a special combination of primary and secondary intermediates. In practice,
therefore, combinations of various primary intermediates and secondary intermediates are normaly
used. Because of this, there is a constant demand for new improved dye components.

Accordingly, the problem addressed by the present invention was to provide new primary
intermediates which would satisfy the requirements oxidation dye precursors are expected fo meet fo

ﬁﬁ@d\/\ a particular degree.
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It has now been found that certain hitherto unknown aminophenol derivatives satisfy the
requirements primary intermediates are expected to meet to a particularly high degree. Thus, brilliant
colour tones extremely resistant to light and washing are obtained using these primary intermediates
with most of the known secondary intermediates. In addition, the colours cbtained are distinguished

i by extreme fastness to cold waving and thermal stability and by excellent levelling.

In a first embodiment, therefore, the present invention relates 1o an oxidation colourant for
colouring keratin fibres, which colourant contains primary intermediates and secondary intermediates
in a water-containing carrier, characterised in that the colourant contains as the primary infermediate

an aminophenol derivalive corresponding to general formula (1):

CH
R! R®
R R*
L e
sened in which cne of the two subslituents R' and R? is hydrogen and the other substituent is hydrogen,
= chloring or flucrine and one of the two substituents R? and R is hydrogen, a Cr.s alkyl group, a Cr
[ hydroxyalkyl group, preferably with a terminal hydroxy group, or halogen and the other substituent is

eweel one of the following groups: -O-CHz-CH=CHa, -CH=CH-COOX, where X is hydrogen or a
15 physiological compatible inorganic or organic cation, and, in the case of the substituent R3, a group

e corresponding to the following:
ese OH

n, NH,

and, in the case of the substituent R*, a group correspanding to the following formula
OH

NH,

where -A- stands for one of the following groups: -{CHz)x- with x = 1-4, -O-{CHy),-O- with y = 1-4, -O-
{CoHz0{OH))-O- with n = 1-10 and z = 1 or, where n'is 3 or >3, z = 2, -0-(CzHs-0),- with u = 14 and
-O-{CaHe-0)y- with v = 1-4, or a water-scluble salt thereof,
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2a
These aminophenol derivatives may be prepared by known organic synthesis methods. So far
as the details are concerned, reference is expressly made to the synthesis examples set out in detail
in the Examples sectian,
Since all the compounds according to the invenfion are amino compounds, the known acid
addition salts can be prepared from them by standard methods. Accordingly, all the disclosures of the
present specification and, accordingly, the statement of claim relate both to the aminophenol

derivatives (I) present in free form and to their water-soluble physiclogically compatible salts.
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3
Examples of such salts are the hydrochlorides, hydrobromides, sulfates, phosphates, acetates,
propionatgs, citrates and lactates.

The aminophenaot derivafives of formuia {I), where both R* and R? represent hydrogen, have
proved to be particularly suitable for the purposes of the invention.

Compounds of formula {I), where one of the two substituents R? or R* is hydrogen, are also preferred
for the purposes of the inventicn.

Among the compounds of formula (1) derived from cinnamic acid, the free acids, ie. X = H, are
preferred. However, the alkali metal, alkaline earth metal, aluminium, ammonium and mono-, di- and
tri-C14-hydroxyalkyl ammonium salts may also be used for the purposes of the invention,

Finally, among the compounds representing hydroxyalkyi diethers, those in which R is a
number of 1 t0 6 and which contain a hydroxy group at the aliphatic chain, ie. z =1, are preferred.

In the context of the invention as a whole, particulasly suitable compounds are bis-{5-amino-2-
hydroxyphenyl)-methane, 3-hydroxy-6-aminoallyloxybenzens, 2-hydroxy-5-amincallyloxybenzens, 5-
amino-2-hydroxycinnamic acid, bis-[2-(2-hydroxy-5-aminophenoxy)-ethyi]-ether, 1,8-bis-[2-hydroxy-5-
aminophenoxy]-3,6-dioxaoctane,  1,3-bis-{2-hydroxy-5-aminophenoxy)-propane  and  1,3-bis-(2-
hydroxy-5-aminophenoxy)-propan-2-al.

In a second embodiment, the present invention relates fo the use of the aminophenal
derivatives mentioned abave as primary intermediates in oxidation hair colourants.

Finally, in a third embodiment, the present invention relates to oxidation colourants for celouring
keratin fibres containing secondary intermediates and primary. intermediates in a water-containing
carrier, characterised in that they contain one of the above-mentioned aminophenol derivatives as
primary intermediate.

Keratin fibres in the context of the invention include pelts, wool, feathers and, in particular,
human hair. Although the oxidation colourants according to the invention are particularly suitable for
colouring keratin fibres, there is in principle nothing to prevent them from being used in other fields,
particularly in colour photography.

The oxidation colourants according io the invention contain the primary intermediates according
to the invention and, f desired, may contain other primary intermediates and secondary intermediates.
So far as the other primary and secondary intermediates are concered, reference is made to the
substances mentioned at the beginning of the description which represent preferred other dye
components, Particularly preferred other primary intermediates are 2,4,5,6-tetraaminopyrimidine, 4-
hydroxy-2,5,6-triaminopyrimiding, dihydroxyaminapyridines, 1-{B-hydroxyethyl)-2,5-diaminobenzene,
p-phenylenediaming,  p-toluylenediamine,  p-aminophencl,  3-methyt-4-aminophencl, 2.5
diaminophenoxyethancl, 2-hydroxymethyl-p-aminophenol and 2-aminomsthyl-p-aminophenol.  4-
Aming-2-(2-hydroxyethoxy)-phenol is another primary intermediate which may advantageously be
combined with the primary intermediates according to the invention. These other primary and
secondary intermediates are normally used in free form. However, in the case of compounds
containing amino groups, it may be preferable to use them in salt form, particularly in the form of the

=== _hydrochlorides and sulfates.
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The hair colourants according to the invention contain both the primary infermediates and the
secondary intermediates in a quantity of, preferably, 0.005 to 20% by weight and, more preferably, 0.1
to 5% by weight, based on the oxidation colourant as a whole. The primary and secondary
intermediates are generally used in a substantially equimolar ratio to one anather. Although it has
proved to be useful to employ the primary and secondary intermediales in an equimatar ratio, a
certain excess of individual oxidation dye precursors is by no means a disadvantage, so that the
primary and secondary intermediates may be present in a molar ratio of 1:0.5 to 1:2.

In ane preferred embodiment, the hair colouranis according to the invention contain typical
substantive dyes in addition to the oxidaticn dye precursors for further modifying the colour tones.
The substantive dyes in question belong, for example, to the group of nitrophenylenediamines,
nitroaminophenols, anthraquinones or indophenals such as, for example, the compounds known
under the International names or commercial names of HC Yellow 2, HC Yellow 4, Basic Yeliow 57,
Disperse Orange 3, HC Red 3, HC Red BN, Basic Red 76, HC Blue 2, Nitroblau, Disperse Blus 3,
Basic Blue 99, HC Violet 1, Disperse Viclet 1, Disperse Violet 4, Disperse Black 9, Basic Brown 18,
picramic acid and Rodol 9 R. These substantive dyes may be used in a quantity of 0.01 to 20% by
weight, based on the oxidation hair colourant as a whole. Accarding to the invention, 4-amino-2-
nitrodiphenylamine-2'-carboxylic acid, 6-nitro-1,2,3,4-tetrahydroquinoxaline, Rodol 9 R and HC Red
BN are particularly preferred substantive dyes.

The oxidation dye precursors or the substantive dyes optionally present do not have to be
single compounds. Instead, the hair colourants according to the invention - due o the pracesses
used for producing the individual dyes - may contain small quanities of other components providing
they do not adversely affect the colouring result or have to be ruled out for other reasons, for example
toxicological reasons.

To produce the colourants according to the invention, the oxidation dye precursors are
incorparated in a suitable water-containing carrier. For colouring hair, such carriers are, for example,
cremes, emulsions, gels or even surfactant-containing foaming solutions, for example shampoos,
foam aerosols or other formulations suitable for application to the hair.

The colourants accerding to the invention may also contain any of the known active
substances, additives and auxitiaries typical of such formulations. In many cases, the colourants
contain at least one surfactant, both anionic and zwitterionic, ampholytic, nonionic and cationic
surfactants being suitable in principle. In many cases, however, it has been found to be of advantage
to select the surfactants from anionic, zwitterionic or nonionic surfactants.

Suitable anionic surfactants for the hair colourants according to the invention are any anionic
surface-active substances suitable for use on the human body. Such substances are characterised
by a water-solubilising anionic group such as, for example, a carboxylate, sulfate, suffonate or
phosphate group and a fipaphilic alkyl group containing around 10 to 22 carbon atoms. In acdition,
glycol or polyglycol ether groups, ester, ether and amide groups and hydroxy groups may also be
present in the molecule. The following are examples of suitable anionic surfactants - in the form of the
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- linear fatty acids containing 10 to 22 carbon aloms (soaps),
- ether carboxylic acids corresponding to the formula R-O-(CH2-CH20)-CHz-COOH, in which R
is a linear alkyt group containing 10 to 22 carbon atoms and x = 0 or 1 to 186,
- acyl sarcosides containing 10 o 18 carbon atoms in the acyl group,
- acyl taurides containing 10 to 18 carbon atoms in the acyl group,
- acyl isethionates containing 10 to 18 carbon atoms in the acyl group,

sutfosuccinic acid mono- and diatkyl esters containing 8 to 18 carbon atoms in the alkyl group
and sulfosuccinic acid monoalkyl polyoxyethyt esters containing 8 to 18 carbon atoms in the alky!
group and 1 to 6 oxyethyl groups,

linear alkane sulfonates containing 12 to 18 carbon atoms,

linear a-olefin sulfonates containing 12 to 18 carbon atoms,

a-sulfofatty acid methyt esters of fatty acids containing 12 to 18 carbon atoms,

alkyl sulfates and alkyl polyglycol ether sulfates comesponding to the formula R-O{CH;-CH0),-
O&0sH, in which R is a preferably linear afkyl group containing 10 to 18 carbon aftoms and x = 0 or 1
o 12,

mixtures of surface-active hydroxysufonates according to DE-A-37 25 030,

sulfated hydroxyalky! polyethylene andfor hydroxyalkylene propylene glycol ethers according to
DE-A-37 23 354,

sulfonates of unsaturated fatty acids containing 12 to 24 carbon atoms and 1 to 6 double bonds
according to DE-A-39 26 344,

esters of tartaric acid and citric acid with alcohols in the form of addition products of around 2 to
15 molecules of ethylene oxide and/or propylene oxide with fatty alcchols containing 8 to 22 carbon
atoms.

Preferred anionic surfactants are alkyl sulfates, alkyl polyglycol ether sulfates and ether
carboxylic acids containing 10 to 18 carbon atoms in the alkyl group and up to 12 glycol ether groups
in the molecule and, in particular, salts of saturated and, more particularly, unsaturated Cs.zz
carhoxylic acids, such as oleic acid, stearic acid, isostearic acid and palmitic acid.

In the context of the invention, zwilterionic surfactants are surface-active compounds which
contain at least one quaternary ammonium group and at ieast one -COO or -SQ3¢ group in the
molecule. Particularly suitable zwitterionic surfaciants are the so-called betaines, such as N-alkyl-
N,N-dimethyl ammonium glycinates, for example cocoalkyl dimethyl ammonium glycinate, N-
acylaminopropyl-N,N-dimethyl ammonium glycinates, for example cocoacylaminopropyl dimethyl
ammonium glycinate, and 2-alkyl-3-carboxymethyl-3-hydroxyethyl imidazolines containing 8 to 18
carbon atoms in the alkyl or acyl group and cocoacylaminosthyl hydroxyethyl carboxymethyl glycinate.
A preferred zwitterionic surfactant is the fatty acid amide derivative known by the CTFA name of
Cocamidopropyl Betaine.

Ampholytic surfactants are surface-active compounds which, in addition to a Cg1s alky! or acyl
group, contain at least one free amino group and at least one -COOH or -S03H group in the molecule
and which are capable of forming inner salts. Examples of suitable ampholytic surfactants are N-alkyl

R glycines, N-alkyl propionic acids, N-alkyl aminobutyric acids, N-alkyl iminodipropionic acids, N-
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6
hydroxyethyl-N-alkyl amidopropyl glycines, N-alkyl taurines, N-alkyl sarcosines, 2-alkyl
aminapropionic acids and alkyl aminoacetic acids containing around & to 18 carbon atoms in the atkyl
group.  Particularly preferred ampholytic surfactants are N-cocoalkyl aminopropionate, cocoacyl
aminoethyl aminopropionate and C1z.1 acyl sarcosine.

5 Nonionic surfactants contain, for example, a potyel group, & polyalkylene glycol ether group or a
combination of polyol and polyglycol ether groups as the hydrophilic group. Examples of such
compounds are

products of the addition of 2 to 30mole of ethylene oxide and/or 0 to Smole of propylene oxide
to linear fatty alcohols containing 8 to 22 carbon atoms, to fatty acids containing 12 to 22 carbon

i atoms and to alkylphenols containing 8 to 15 carbon atoms in the alkyl group,

- Crza2 fatty acid monoesters and diesters of products of the addition of 1 to 30mole of ethylene
oxide to glycerol,
- Ce-22 alkyt mono- and oligoglycosides and ethoxylated analogs thereof,

products of the addition of 5 to 60mole of ethylens oxide to castar oil and hydrogenated castor

15 i,

products of the addition of ethylene oxide to sorbitan fatty acid esters,

products of the addition of ethylene oxide to fatly acid alkanolamides,

Examples of cationic surfactants suitable for use in the hair treatment formulations according to
the invention are, in particular, quaternary ammonium compounds. Preferred quaternary ammonium

20 compounds are ammonium halides, such as alkyl trimethyl ammonium chiorides, dialkyl dimethyl
ammonjum chiorides and trialky! methyl ammonium chlorides, for example cety! trimethyl ammonium
chioride, steary! trimethyt ammonium chloride, disteary! dimethyl ammonium chioride, lauryl dimethyl
ammonium chloride, lauryl dimethyl benzyt ammonium chioride and tricetyl methyl ammenium
chloride.  Other cationic surfactants suitable for use in accordance with the invention are the

% quaternised protein hydrolysates.

Also suitable for use in accordance with the invention are cationic silicone oils such as, for
example, the commercially available products Q2-7224 (manufacturer, Dow Coming: a stabilised
trimethy! silyl amodimethicone), Dow Corning 929 Emulsion (containing a hydroxylamino-modified
silicone which is also known as Amodimethicone), SM-2059 (manufacturer: General Electric), SLM-

o 55067 (manufacturer: Wacker) and Abil®-Quat 3270 and 3272 (manufacturer: Th. Goldschmidt;
diquaternary polydimsthy! siloxanes, Quaternium-80),

Alkyl amidoamines, particulerly fatty acid amidoamines, such as the stearyl amidopropyl
dimethyl amine obtaingble as Tego Amid®S 18, are distinguished not only by their favourable
conditioning effect, but also and in particular by their ready biodegradability.

3 Quaternary ester compounds, so-called ‘esterquats’, such as the dialky] ammonium
methosulfates and methyl hydroxyalkyl dialkoyloxyalkyl ammonium methosulfates marketed under the
trade name of Stepantex®, are also readily biodegradable.

One example of a quaternary sugar derivative suitable for use as a cationic surfactant is the
commercially available product Glucqual®100 (CTFA name: Lauryl Methyl Gluceth-10 Hydroxypropyl

7% 43 7, Dimonium Chioride).
NN,
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The compounds containing alkyl groups used as surfactants may be single compounds. In
general, however, these compounds are produced from native vegetable or animal raw matetials so
that mixtures with different alkyl chain lengths dependent upon the particular raw material are
obtained.

The surfactants representing addition preducts of ethylene and/or propylene oxide with fatty
alcohols or derivatives of these addition products may be both products with a “normal” homologue
distribution and products with a narrow homologue distribution. Products with a “normal’ homologue
distribution are mixtures of homologues which are obtained i lhe reaction of fatty alcohot and
alkylene oxide using alkali metals, alkali metal hydroxides or alkali metal alcoholates as catalysts. By
contrast, narrow homologue distributions are obtained when, for example, hydrotalcites, alkatine earth
metal salts of ether carboxylic acids, alkaline earth metal oxides, hydroxides or alcoholates are used
as catalysts. The use of products with a narrow homologue distribution can be of advantage.

Other active substances, auxiliaries and additives are, for example,

nonionic polymers such as, for example, vinyl pymolidonefvinyl acrylate copolymers, polyvinyl
pyrrolidone and vinyl pyrrolidonefviny! acetate copolymers and polysiloxanes,

cationic polymers, such as quaternised cellulose ethers, polysiloxanes containing quatemary
groups, dimethyl diallyt ammonium chloride polymers, acrylamide/dimethyl dialtyl ammonium chloride
copolymers, dimethyl aminoethyl methacrylatefvinyl pyrrolidone copolymers quaternissd with diethyl
sulfate, viny! pyrrolidonefimidazolinium methochloride copolymers and quaterised polyvinyl alcohal,

zwitterionic and amphoteric polymers such as, for example, acrylamidopropyltrimethyl
ammonium  chloride/acrylate copolymers and octyl acrylamide/methyl methacrylate/tert.butyl
aminoethyl methacrylate/2-hydroxypropyl methacrylate copolymers,

anionic palymers such as, for example, polyacrylic acids, crosslinked polyacrylic acids, vinyl
acetate/crotenic ecid copolymers, vinyl pyrrolidonedvinyl acrylate copolymers, vinyl acetatefbutyl
maleatefisoborny! acrylate copolymers, methyl vinyl ether/maleic anhydride copolymers and acrylic
acidfethyl acrylate/N-tert. butyl acrylamide terpolymers,

thickeners, such as agar agar, guar gum, alginates, xanthan gum, gum arabic, karaya gum,
carob bean flour, linseed gums, dextrans, cellulose derivatives, for example methyl celluloss,
hydroxyalkyl cellulose and carboxymethyl cellulose, starch fractions and derivatives, such as amylose,
amylopectin and dextrins, clays such as, for example, bentonite or fully synthetic hydrocolloids such
as, for example, polyvinyl alcoha,

structurants, such as glucose and maleic acid,

hair-conditioning compounds, such as phospholipids, for example soya lecithin, egg lecithin and
kephalins, and also silicone oils,

protein hydrolysates, more particularly elastin, collagen, keratin, milk protein, soya protein and
wheat protein hydrolysates, condensation products thereof with fatly acids and quaternised protein
hydrolysates,
perfume oils, dimethyl isosorbide and cyclodextrins,
solubilisers, such as ethanol, isopropancl, ethylene glycol, propylene glycol, glycerol and
iethylene glycol,
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- dyes for colouring the formulations,

antidandruff agents, such as Piroctone Olamine and Zinc Omadine,

other substances for adjusting the pH value,

active substances, such as panthenol, pantothenic acid, allantoin, pymolidone carboxylic acids
and salts thergof, plant extracts and vitamins,

cholesterol,

UV absorbers,

consistency promoters, such as sugar esters, polyol esters or polyol alkyl ethers,

fats and wexes, such as spermaceti, beeswax, montan wax, paraffins, fatty alcohols and fatty
acid esters,

fatly acid alkanolamides,

complexing agents, such as EDTA, NTA and phosphonic acids,

sweling and penetration agents, such as glycerol, propylene glycol monoethyl ether,
carbonates, hydrogen carbonates, guanidines, ureas and primary, secondary and tertiary phosphates,

opacifiers, such as iatex,

pearlescers, such as ethylene glycol mone- and distearate,

propellents, such as propane/butane mixtures, N2O, dimethyl ether, CO; and air and

antioxidants.

To produce the colourants according to the invertion, the constituents of the water-containing
camier are used in the usual quantities for this purpose. For example, emulsifiers are used in
concentrations of 0.5 to 30% by weight while thickeners are used in concentrations of 0.1 to 25% by
weight, based on the colourant as a whole,

Basically, the colour may be developed with atmospheric oxygen. However, a chemical
oxidising agent is preferably used, particulary when human hair is to be not only coloured, but also
lightened. Suitable oxidising agents are persulfates, chlorites and, in particular, hydrogen psroxide or
addition products thereof with urea, melamine and sodium borate. Oxidation may also be carried out
with enzymes, In this case, the enzymes may be used to transfer atmospheric oxygen to the primary
intermediiate or fo enhance the effect of oxidising agents present in small quanlities, One example of
an enzymatic process is the procedure whereby the effect of small quantities {for example 1% and
less, based on the formulation as a whole) of hydragen peroxide is enhanced by peroxidases.

The preparation of the oxidising agent is preferably mixed wilh the preparation of the oxidation
dye precursors immediately before colouring of the hair. The ready-to-use hair colouring preparation
formed should preferably have a pH value in the range from 6 1o 10, In a particularly preferred
embodiment, the hair colourant is used in a mildly alkaline medium. The application temperatures
may be in the range from 15 to 40°C. Afler a contact time of about 30 minutes, the hair colourant is
removed from the hair to be coloured by rinsing. Thers is no need for the hair to be washed with a
shampoo where a carrier of high surfactant content, for example a colouring shampoo, has been
used.

The invention is illustrated by the following Examples.
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‘ Examples

1. Synthesis Examples

1.1. Synthesis of bis«(5-amino-2-hydroxyphenol)-methane

The folfowing diazonium solution was prapared: 10.35g {0.15mole) of sodium nitrite in 125mL of
waler were added at +5°C to a solution consisting of 28g (0.15mole) of sulfanilic acid and 75mL
(0.15mole) of 2 N sodium hydroxide. After the solution had been recooled to +5°C, 131mL. (0.38mole}
of 10% hydrochloric acid were added dropwise over a period of 30 minutes. This solution was then
added to an ice-cooled solution consisting of 10.0g (0.05mole} of bis-(2-hydroxyphenyl)-methane in
120mL of 10% sodium hydroxide. After the addition, the solution was stimed for 1.5 hours at 20°C.
65g (0.4mole) of sodium dithionite were then added to this solution over a period of 2 minutes. After
20 minutes at 75°C, the product was fitered under suction and washed with water. The yield
amounted to 54% of the theoretical. The product had a melting point of 198°C.

1.2. Synthesis of 3-hydroxy-6-aminoaltyloxybenzene

The synthesis corresponded to Example 1.1. except that 3-hydroxy-1-allyloxybenzene prepared
by a method known from the literature (J. Am. Chem. Soc. 52, 1702 (1930)) was used instead of bis-
{2-hydroxyphenyl)-methane as the starting product. The product accumulated in the form of light
brown crystals melting at 110 to 114°C.

1.3. 2-Hydroxy-5-aminoallyloxybenzene

The synthesis corresponded to Example 1.2, except that 2-hydroxy-1-allyloxybenzene
prepared by a method known from the literature (J. Am. Chem. Soc. 52, 1702 (1930)) was used as the
starting material. The product accumulated in the form of fight brown crystals melting at 122°C.

1.4, 5-Amino-2-hydroxycinnamic acid (HCI salt)

The synthesis corresponded to Example 1.1 using o-hydroxycinnamic acid as the starting
material. The product had a melting point (with decomposition) of about 260°C.

1.5, Bis-[2-{2-hydroxy-5-aminophenoxy)-ethyl]-ether

In & 600mL glass beaker, 13.99 (0.08mole) of sulfanilic acid were dissolved in 41mL of 10%
sodium hydroxide soluticn and a solufion of 5.7g (0.08molg) of sodium nitrite in 30mL of water was
added to the resuling solution. After the mixture had been cooled to 0-5°C, 72mL of 10%
fydrochloric acid were added dropwise over a period of 45 minutes. This cold diazonium solufion was
then added dropwise over a period of 30 minutes at 0-5°C o a solution of 11.8g (0.04mole} of bis-{[-2-
{2-hydroxyphenoxy)-ethyll-ether (prepared in accordance with J. Am. Chem. Soc. (1997), 2568} in
66mL of 10% sodium hydroxide. After stirring for ancther 1.5 hours at $5°C, 38.3g (0.22mole) of
sodium dithicnite were added. The mixture was then heated for 20 minutes to 75°C, the product
precipitating. After cooling, the product was filtered off under suction, washed with water and dried in
vacuo at 70°C. The product had a melting point of 215°C (with decomposition).

1.8, 1,8-Bis-[2-hydroxy-5-aminophenoxy]-3,6-dioxaoctane

The synthesis corresponded to Example 1.5., except that 1,8-bis-{2-hydroxyphenoxy)-3,6-
dioxaoctane was used as the starting material. This compound had been prepared in accordance
with Ann. (1678), 1594, The product had a melting point of 144.5°C {with decomposition).

c04134




20

25

1.7. 1.3-Bis-{2-hydroxy-5-aminophenoxy)-propane

The synthesis corresponded to Example 1.5., except that ,3-bis-(2-hydroxyphenoxy)-propane
was used as the starting material. This compound had been prepared in accordance with J. Org.
Chem. 48, 4867 (1983). The product had a melting point of 150°C (with decomposition).

1.8. 1,3-Bis-(2-hydroxy-5-aminophenoxy)-propan-2-cl
The synihesis corresponded to Example 1.5., sxcept that 1,3-bis-{2-hydroxyphenoxy)-propan-2-ol was
used as the starting material. This compound had been prepared in accordance with J. Chem. Soc.,
Perkin Trans | (1978), 451. The product had a metting point of 2151C {with decomposition).

2. Colouring

A creme base with the following composition was initially prepared [all quantifies in g, unless
otherwise indicated];

tallow fatty alcohol 17.0
Lorol®echn.! 40
Texapon®N 282 40.0
Dehyton®K3 25.0
Eumulgin®B 2¢ 15
distilled water 125

1 G215 fatty alcohol (HENKEL)

2 Sodium lauryl ether suifate (ca. 28% active substance; CTFA name: Sodium Laureth Sulfats) (HENKEL)
4 Falty acid amide derivafive of betaine stucture comesponding fo the formula: R-
CONH(CHz)sN(CHs):.CHz COO- {ca. 30% active substance; CTFA name: Cocoamidopropyl Betaine)
{HENKEL)

¢ Cetylstearyl alcoho! containing ca. 20mole EO (CTFA name: Ceteareth-20) (HENKEL)

The following hair colouring creme emulsion was then prepared on the basis of this creme:

creme base 50.0
primary intermediate 7.5 mmole
secondary intermediate 7.5 mmole
Na;S0; (inhibitor) 1.0
NH4)2804 1.0

cong. ammonium solution to pH 10
water to 100

The ingredients were mixed together in the above order. After addition of the oxidation dye
precursors and the inhibilor, the pH of the emulsion was first adjusted to a value of 10 with
cancentrated ammonia solution, after which the emulsion was made to 100g with water.

The colour was oxidatively developed with 3% hydrogen peroxide solution as the oxidising
selution. To this end, 50g of hydrogen peroxide solution (3%) were added to and mixed with 100g of
the emulsion.

The colouring creme was applied fo ca. 5 cm long tresses of standardised, 90% grey but not
especially pretreated human hair and lef thereon for 30 minutes at 32°C. On completion of the
colouring process, the hair was rinsed, washed with a standard shampoo and then dried.

The fellowing primary and secondary intermediates were used in the colouring emulsions:
Primary intermediates
- bis-(5-amino-2-hydroxyphenyl)-methane (P1),
3-hydroxy-6-aminoallyloxybenzene (P2),
2-hydroxy-5-amincallyloxybenzene (P3),
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5-amino-2-hydroxycinnamic acid (P4),
bis-[2-(2-hydrexy-5-aminophenoxy)-ethyl]-ather (P5),
1,8-bis-(2-hydroxy-5-aminophenoxy)-3,6-dioxacctane (P6),
1,3-bis-(2-hydroxy-5-aminophenoxy)-propane (P7),
5 - 1,3-bis-(2-hydroxy-5-aminaphenoxy)-propan-2-ol (P8) and
4-amino-2-{2-hydroxyethoxy)-phenol (P9)
Secondary intermediates
2-methyl-5-aminophenol (S1),
1-naphthol {S2),
10 - 2-chloro-G-methyl-3-aminophenol (S3),
- 1,3-bis-(2,4-diaminophenoxy)-propane (S4),
2-methyl-5-(2-hydroxyethylamino)-phenal (S5),
resorcinol (S6),
- 1.5-dihydroxynaphthalene (S7).

15 The following colours were obtained:
[ Primary intermediate Secondary intermediate Colour of the dyed hair

P1 81 Red-brown
P1 52 Vioiet-hrown
P1 53 Pompeian red
P1 S$4 Dark magenta
P1 S5 Terracotta
P2 52 Dark magenta
P2 33 Violet-brown
P2 S6 Dark turguoise
P3 $1 Grey-red
P3 57 Violet-brown
P4 $1 Red-yellow
P4 53 Red-brown
P4 57 Grey-red
P5 $3 Leather brown
P5 St Grey-red
P 51 Caramel-brown
P6 S3 Red-brown
P7 S3 Red-brown
P7 S7 Deer brown
P8 S2 Violet-brown
P8 §7 Violet-brown
P9 $1 Red-brown
P9 32 Violet-brown
P9 83 Vidlet-brown
P9 84 Dark brown
P9 85 Red-brown
P9 S6 Gold
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The claims defining the invention are as follows:
1. An oxidation colourant for colouring keratin fibres, which colourant contains primary
infermediates and secondary intermediates in a water-containing carrier, characterised in that the
colourant contains as the primary intermediate an aminophenol derivative corresponding {o general

formula {1):
OH

{i

in which one of the two substituents R" and R? is hydrogen and the other substituent is hydrogen,
chlorine or fluorine and one of the two substituents R? and R4 is hydrogen, a C14 alky! group, a Crs
hydroxyalkyl group, preferably with a terminal hydroxy group, or halogen and the other substituent is
one of the following groups: -O-CHp-CH=CH,, -CH=CH-COOX, where X is hydrogen or a
physiclogical compatible inorganic or organic cation, and, in the case of the substituent R3, a group

corresponding to the following:

OH
—A
NH,
and, in the case of the subsfituent R4, a group corresponding (o the following formula
OH
—A
NH,

where -A- stands for one of the following groups: -(CHz)e- with x = 1-4, -O-{CHy),-0- with y = 14, -O-
(CeHznz(CH)}-0- with n = 1-10and z = 1 or, where nis 3 or »3, 7 = 2, -C-{CaHa-C)u- with u = 1-4 and
-0-(CaHe-0)- with v = 1-4, or a water-soluble salt thereof.

2. An oxidation colourant as claimed in claim 1, characterised in that both substituents R
and R? in general formula (1) are hydrogens.

3. An cxidation colourant as claimed in claim 1 or claim 2, characterised in that R3 or R4 in

general formula (1) is hydrogen.
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4. An oxidation colourant as claimed in any one of claims 1 to 3, characterised in that X in
general formula (1} is hydrogen.

5. An oxidation colourant as claimed in any one of claims 1 to 4, characterised in that n = 1
to 6 more particularty 110 3, and z = 1 in general formula (1),

s 6. An oxidation colourant s claimed in any one of claims 1 to 5, characterised in that,
besides the aminopheno! derivatives, it contains at least one other primary intermediate.

7. An oxidation colourant as claimed in claim 6, characterised in that the other primary
intermediate is selected from 2,4,5 6-tetraaminopyrimidine, 4-hydroxy-2,5,8-triaminopyrimidine, 1-(p-
hydroxyethyl)-2 5-diaminobenzene, p-phenylenediamine, p-foluylenediamine, p-aminophenol, 3-

iy methyl-p-aminophenol and 2-aminamethyl-p-aminophenol.

8. An oxidation colourant as claimed in any one of claims 1 io 7, characterised in that
primary intermediates are present in a quantity of 0.005 to 20% by weight and preferably 0.1 to 5% by

weight and secondary intermediates are present in a quantity of 0.005 to 20% by weight and

. preferably 0.1 to 8% by weight, based on the oxidation colourant as a whole.
..: 15 9. An oxidation colourant as claimed in any one of claims 1 to 8, characterised in that at
i least one substantive dye is additionally present.
10, An oxidation colourant for cofouring keratin fibres containing primary intermediates and

secondary intermediates in a water-containing carrier, substantially as hereinbefore described with

reference to any one of the examples.

e S 1. The use of aminophenol derivatives corresponding to general farmula (1);
. OH
.l. : R1 R3

a-...: R2 R4

LAY F NH2

i (0
in which ane of the two substitusnts RT and R? is hydrogen and the other substituent is hydrogen,
chiorine or fluorine and one of the two substituents R* and R4 is hydrogen, a Ciy alkyl group, a C14
hydroxyalkyl group, preferably with a terminal hydroxy group, or halogen and the other substituent is
a3 one of the following groups: -O-CHp-CH=CHz, -CH=CH-COOX, where X is hydrogen or a
physiclogical compatible incrganic or organic cation, and, in the case of the substituent R3, a group

corresponding to the following:
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OH
—A
NH,
and, in the case of the substituent R, a group correspanding to the following formula
OH
_____ A
NH,

where -A- stands for one of the following groups: -{CHz)x- with x = 1-4, -0-{CHa)y-O- with y = 1-4, -O-
{CaMan2{OH)-0- with n = 1-10 and z = 1 or, where nis 3 or >3, z = 2, -0-(CaHa-0)o- with u = 1-4 and
~0-(C3He-O)- with v = 1-4, and a water-soluble salt thereof as a primary intermediate in oxidation hair

colourants.
12, A method for colouring keratin fibres, the method comprising applying thereto an

oxidation colourant as claimed in any one of claims 1 to 10.

Dated 23 December, 1999
Henkel Kommanditgesellschaft Auf Aktien

Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON
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