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hair dyeing: oxidation dye precursors, oxidants, and couplers.
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The oxidation dye precursor can be a primary
intermediate such as a difunctional benzene derivative capable of
being oxidized with resultant development of color, e.g. ortho-
and para-phenylenediamines and para-aminophenols, or a
hydroxyindole such as 5,6-dihydroxyindole.

Hydrogen peroxide is the usual oxidant, although

persalts of various acids or solid organic peroxide adducts may
be employed, especially where a solid oxidant is desired.

The third component type-the cquler-ls important in
hair coloring to produce color nuances necessary for the
- simulation of a natural hair color.

It is well known that the shade or color produced by a
color coupler depends on its chemical nature.

The production of red shades has always been a problem
in the development of lines of oxidative hair colorants. This
was due to the absence of true "red couplers" among the various
dye precursors. The problem was first overcome by the use of
direct dyes in admixture with the oxidative dye precursors. In
particular, 2,5-diaminonitrobenzene was widely used for this
purpose. Moreover, the red direct dyes exhibit very poor wash
fastness particularly on hair which had been previously subjected
to permanent waving or relaxing. In consequence, the red shades
so produced rapidly become drab brown after as little as one or
two shampooings.

An attempt to improve the lastingness of red shades was
the subject of U.S. patent 3,210,252 which disclosed the use of
p-aminophenol and 5-amino-2-methylphenol and of U.S. patent
4,065,255 directed to the use of p-aminophenol and 5-(8-
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glmal light and wash fastness in oxidative dye compositions.

Furthermore, these couples produce an orange-red when
coupled with p-aminophenol and a magenta when coupled with p-
phenylenediamine and, when used in combination with both p-
aminophenol and p-phenylenediamine, a dull hue is obtained.

Moreover, in alkaline dyeing formulations the couples
are actually a vivid violet color due to ionization of the
phenolic group. It is only after shampooing and the consequent
drop in pH that the red color is evident. This has a very
disconcerting effect on the dye user, as evidenced by calls to
the manufacturers from consumers and hairdressers.

A second method to produce red shades involves the
coupling of l-naphthol and p~aminophencls as disclosed in U.S.
patents 4,169,703, 4,997,451 and 5,047,066. This coupler is

typically used to produce strong blue colors by coupling.with p-

phenylenediamines (U.S. patent 3,970,423). The red color
produced is a weak orange-red as disclosed in the above patents

and it is only poorly stable to light and shampooing. 1In view of

these problems, it is not widely used.

The present inventors have surprisingly found that,

when reacted with an oxidation dye precursor in the presence of a

suitable oxidant, 2-substituted-i-naphthols of the general

formula I
OH

I,
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iced rapidl’y become ‘drab brown after as 1itti'e ‘as one or two’

red shades by an oxidative nethod. VM|Ie t hese coupl es represent an
or saf%s t(%éggk?fpre §¥§b9¥ thetgg 18%'L21%?f532r238”h'?Escﬁgﬁn
alkyl, hydroxy C,-Cs alkyl, amino C;~C¢ alkyl wherein the amino
group is substituted by R' and R?, R' and R? being independently
selected from the group consisting of hydrogen, C;~-C; alkyl,
hydroxy C,-C, alkyl, or R' and R? taken together with the nitrogen
atom to which they are attached forming a § or 6 membered
saturated ring, or an olefinic group selected from the group
consisting of ethylene, propylene and butylene, and X is hydrogen
or halogen (preferably chlorine or bromine), surprisingly impart
a long lasting intense cosmetically desirable red color to hair.
Although the color intensity gradually decreases upon repeated
shampooing of the dyed hair, the color tones are advantageously
maintained. |

Another surprising advantage of these couplers over the
prior art couplers is that the dye bath color is identical to the
color that will be produced on the hair. There is no color shift
as a result of rinsing out the formulation and subsequent

shampooing.

Human perspiration generally has a pH of about‘'5 to 6.
Perspiration emanating from the scalp is acidic. Because of acid
An acidic
environment can adversely affect dyestuffs that are not acid-

resistant.

rain, water supplies are becoming more acidic.

Surprisingly, and advantageously, dyestuffs prepared
through use of the 2-substituted-i-naphthol couplers of the
present invention are substantially more acid-resistant than
dyestuffs prepared through use of the l1l-naphthol coupler.
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manuf acturers from consSu - A second nethod to
red shades involves the coupling of 1-naphthol and p-am nophenols
osed in U St is an object of the present invention to provide new
oxidation dyes for permanently dyeing keratin fibers, such as
human hair. Such new oxidation dyes employ, as a coupler, 2-

substituted-l1-naphthols of the formula I.

It is a further object of the present invention to
provide a new use for 2-substituted-l-naphthols of the formula I
as a coupler in oxidative dyes for permanently dyeing keratin
fibers such as human hair.

It is still a further object of the present invention
to provide novel oxidative dye compositions for permanently
dyeing keratin fibers such as human hair, such compositions
employing an oxidation dye precursor and a 2-substituted-i-
naphthol of formula I as a coupler component.

These and other benefits and advantages of the present
invention are disclosed more fully in the detailed description of
the invention a summary of which follows.

DETAILED DESCRIPTION OF THE INVENTION

. The l-naphthol compounds (I) of the present invention,
or salts thereof, are quite suitable for use generally as dye
couplers in oxidative dye compositions. The oxidative dye
composition further contains an oxidation dye precursor such as
a primary intermediate, e.g. p-phenylenediamine, or a
hydroxyindole, e.g. 5,6~dihydroxyindole, the composition being
oxidizable with hydrogen peroxide or other oxidant to produce an
array of colors. -

It is particularly surprising that when a compound of

formula I is coupled with a p~aminophenol derivative, the color
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Fesence of a suitabl e oxjdant,  2-substituted I-nag hol s _of
fdyhgpatpe[gﬁp? p-aminophenol derivative. The bright red colors
obtained when couplers of formula I are coupled with a p~amino-
phenol derivative are not achievable by the current state of the
art.

In a particular useful and preferred aspect of the
present invention, it has been found that certain of the 2-
substituted-1-naphthol couplers (I) and their salts, when
employed in an alkaline oxidizing medium with a suitable
oxidation dye precursor such as a primary intermediate,
especially p-aminophenol primary ihtermediates, unexpectedly
impart to the keratin fibers a brighter red shade. Moreover, it
has also been found that surprisingly long-lasting shades are
obtainable, which resist fading caused by weathering and/or
light. 1In this regard, they are more long-lasting than the red
shades obtained when l1-naphthol is employed as the coupler. The
bright red shades produced by the couplers (I) when employed with
p-aminophenols are particularly important to achieve a true
auburn hair color having a realistic tonal impression.

It should be understood that the red colors referred to
herein are the actual hues obtained when the hair is dyed with
the coupler (I) as the only coupler and a suitable primary
intermediate, i.e., a primary intermediate used in connection
with this preferred aspect of the invention (such as p-amino-
phenol), that provides with coupler (I) bright red color to the
hair fiber. The suitable primary intermediate may be easily
determined by actual testing with the couplers (I) of the present
invention, in accordance with the procedures ocutlined in the
examples.

If in the above formula (I) R! and R? (when R = amino ¢,-Cg
alkyl) form a 5 or 6 membered saturated ring, this ring is
preferably pyrrolidino or piperidino which optionally may
contain one or two additional heteroatoms selected from an
oxygen, nitrogen and sulfur atom.
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2-methyl-l1-naphthol,
2-ethyl-1-naphthol,
2-propyl-i-naphthol,
2-hydroxymethyl-1-naphthol,
2-hydrbxyethyl-l—naphthol,

and their salts, especially sodium salts.

The dye compositions of the present invention comprise
from about 0.001 to about 10%, preferably from 0.0l to about 5%,
most preferably from about 0.05 to about 2.5%, of a coupler, all
or part of which coupler may be the coupler (I), from about 0.001
to about 10%, preferably from about 0.05 to about 5%, most
preferably from about 0.2 to about 2.5%, of an oxidation dye
precursor, such as a primary'interﬁediate or an hydroxyindole,
and water. The proportions and amounts of the several
constituents in the hair dye composition will depend on the
nature and amount of the dye components, the tonal_impreséion to
be created, and the color of the hair to be dyed. Whether to use
the coupler (I) alone or in combination with other couplers or
whether to include two or more primary intermediates, will depend
on the shade of the color desired. Generally, the coupler to
primary intermediate molar ratio is from about 0.1:1 to about
10:1, preferably from about 1:1 to about 4:1.

The dye compositions of the present invention comprise
the coupler (I) and, optionally, one or more additiocnal coupler
compounds, for example, m-phenylenediamines, such as 2,4-bis
(2-hydroxyethoxy)-1,5~diaminobenzene and 2,4-diaminophenoxy-

ethanol; m-amino-phenols, such as m~aminophenol, 5-amino-2-~
methylphenol, 5~(N-2-hydroxyethylamino)-2-methylphenol, 2-methyl-
5-carbamyl-methylaminophenol and 5-amino-2,6-dimethylphenol; m-
acetamidophenols, such as S-acetamido~-2-methylphenol; m-ureido-
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The dye compositions of the instant invention contain at
least one primary intermediate. Combinations of primary inter-
ediates may be employed. Primary intermediates which can be
rtilized in the invention are well known to those skilled in the
art.

The primary intermediates incorporated in the dye

composition of the present invention are preferably:

(i) p-phenylenediamines, for example, dye compounds of
the formula II

NR3R4

(R

I1

wherein R, and R, are substituent groups including hydrogen,
alkyl, hydroxyalkyl, aminoalkyl, and acylaminoalkyl; R is
hydrogen, alkyl, alkoxy, and n is one or two, or halogen; Ry is
hydrogen, halogen, alkyl or alkoxy, and n is one or two; each of
the aforementioned alkyl moieties having from 1 to 6, preferably
from 1 to 4 carbon atoms; compound (II) being in the form of the
free base or in the form of an acid salt, such as the
hydrochloride;

—7-
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present invention are substantially nore acid-resistant than.dyestuffs o
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new use for 2- subs the formnu
! formula IIX

{

(R7)n

NHZ III
wherein R, is hydrogen and n is one or two; C~-C; alkyl, hydroxy
C,-Cs alkyl, C,-C4 alkoxy, C; carboxyl, or halogen.

(iii) 4-amino-1-naphthol or 4-[(2-acetamidoéfhyl)amino]

phenol; or

{iv) mixtures thereof.

Illustrative compounds II include p-phenylenediamine;
2,6-dimethyl-3-methoxy-p-phenylenediamine dihydrochloride; 3--
methoxy-4-amino-N,N-dimethylaniline sulfate; and N,N-bis(2-
hydroxy-ethyl)~-p-phenylenediamine sulfate.

Illustrative of the compounds of formula III are p-
aminophenol 4-amino-2,6~-dimethylphenol; S-aminosalicylic acid;
4-( (2-acetamidoethyl) -amino)phenol sulfate; 4-amino-2-methyl-

'phenol; 4-amino-3-methylphenol hydrochloride, and 2,5-dimethyl-4-
aminophenol.

Particularly preferred primary intermediates include p-

phenylenedianine, N,N-bisi:-hydroxyethyl)-p-phenylenediamine, p-
aminophenol, p-amino-m-methylphenol, p-amino-~o-methylphenol, 5~
aminosalicylic acid, 2,5-diaminotoluene, and 4-amino~-li-~naphthol.

Most preferred primary intermediates include p-phenylenediamine,
p-toluenediamine, p-aminophenol,4-amino-2-methylphenocl, and N,N-
bis(2~hydroxyethyl)-p~phenylenediamine sulfate.

Mixtures of primary intermediates of formula II and
formula III may be employed. For example, two or more primary
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fibers s$uch as human hair, such conpositions enploying an oxidation dye —
precursor and a 2-substituted 1- naphthol of formula | as a coupler

component. These and ot her benefits and advantages of the present invention

are d|s§losed nore fully in the detailed description of the invention a
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1- napht theCﬁméoﬁaﬁ@oéhklahst B¢ Rhes gﬂbsbﬁ\teritd@hticﬁn Salfre theneadye are
quite s EB%%%%;ES gggglkgreln %ay also include, in addition to the
primary intermediate compounds (II) and (III), one or more dyes
such as anthraquinones, nitrobenzenes, diphenylamines, azo dyes,

indoanilines, indophenols and indamines.

The dye compositions of the present invention include
an aqueous, alcoholic or hydroalcoholic medium, as a vehicle or
carrier. The alcohol moiety, if present, is usually a' lower
alkanol of from 1 to 6 carbons, especially ethanol or propanol,
but may be a glycol having a total of up to 10 carbons,
especially less than 6 carbons, such as propylene glycol, butyl
glycol and diethyleneglycol monobutyl ether. The vehicle is
generally from about 1 to 75% by weight of the composition.
Typically, the alcohol moiety, if present, comprises about 10 to
about $0% by weight of said vehicle, and the vehicle is typically
from about 10 to about 50% by weight of the composition.

The compositions of the present invention may further
include a cationic, anionic, nonionic or amphoteric surface-
active agent in an amount of up to about 20% by weight,
preferably from about 0.5 to about 10% by weight. Representative
surface-active égents include octoxynol-1, nonoxynol-4, oleic
acid and salts thereof, lauric acid and salts thereof, Merquat
100, polyquaternium 6, cocoamidopropylbetaine and sodium oleo-
amphopropionate.

The hair dye compositions of the present invention may
also include one or more adjuvants such as perfumes;
antioxidants, such as sodium sulfite and sodium thioglycolate;
sequestering agents, such as EDTA; alkalizing agents, such as
ammonia or an alkanolamine; and acidifying agents, such as oleic
acid, acetic acid and phosphoric acid. These adjuvants are
present in an amount effective to provide their functional
activity. The pH of the compositions of thg_gggfggz‘ingntion
ranges typically from about 8 to about 11. Tms&mﬂ}{
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further icontains an oxi dati on dye precursor such as a pr ﬁﬁ?yx¥ntérnedg@§4;]

e. g. :p- phenyl enedi ani ne, or a hydroxyindol e, e.g. 5,6-dihydrofdindaize; the
conposi tii on bei ng oxi di zabl e with hydrogen peroxi de or other o
produce:-an array of colors. It is particularly surprising that when a

conpound of formul %ltﬂoﬁa@?%%‘%z‘é’f&ﬂ%@%&%&hﬁﬂﬂ' tﬂsra&%ussert hg,&ol or.
-b5- |npa5ted to hair iIs, puch redder than when 1-na E I s_coupl ed

ydrogen peroxide, and the dyeing composi ion a the moment of
. use, compositions containing hydrogen peroxide are within the
scope of this invention. The hydrogen peroxide developer is
i typically an aqgueous solution of H,0, having a concentration

| between 5 and 50 volumes, preferably between 10 and 40 volumes.

———

j Upon mixing with the developer, the primary
intermediate is oxidized and thereafter reacts with the coupler
to provide the intended color. After mixing, the mixture is
applied to hair for typically from about 5 to about 60 minutes,
especially between about 20 and about 45 minutes. As known in
the art, the dye composition often contains more than one primary
intermediate and more than one coupler, to provide the shade of
hair color desired. ’

The invention is further described by way of the
examples below.

It should be noted that, unless otherwise indicated,
all percentages herein are percentage by weight, based on the
total weight of the composition.

Moreover, unless otherwise indicated, the following
general procedure is employed.

GENERAL PROCEDURE

5.0 g of test composition are mixed with 2.5 g of
hydrogen peroxide solution (20 vol.). The resultant mixture is
applied to piedmont hair and permitted to remain in contact with
the hair for 30 minutes. The thus dyed hair is then shampooed
and rinsed with water. Tristimulus values are then determined
using a Hunter Tristimulus Colorimeter (Model D25M-9). The

I
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achi evaple by the current state of the art. In a particular
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EXAMPLE 1
The following comparative compositions A and B were
prepared in accordance with the general procedure.

A __ B
1-naphthol 0.58%  —==--
2-methyl~1-naphthol = ===== 0.64%
p-phenylenediamine 0.43% 0.43%
ethyl alcochol 30.00% 30.00%
ammonium hydroxide gs pH 9 qs pH 9
water gqs 100% gs 100%

Composition A imparted a dark blue violet color to the hair.

Composition B imparted a vivid vioclet color to the hair.

Tristimulus values, reported in Table 1 below, show
that composition B (in accordance with the present invention)
prodﬁcéd a swatch having a larger a value than that of the swatch
dfed with composition A. Thus, use of 2-methyl-il-naphthol as a
coupler produced a redder color than when 1l-naphthol was used as

the coupler.

Table 1: Tristimulus Values Dved Swatches

Primary
Composition Intermediate Coupler L a b
A p-phenylenediamine 1l-naphthol 14.5 3.6 =3.7
B p-phenylenediamine 2-methyl-1-~ 14.0 5.4 -3.6
naphthol
i i
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light. In this regard, they are nore long-lasting than the red shades
obt ai ned whén 1-naphthol is enployed as the coupler. The f —r-ed-shades
produced by the couplers (1) when enployed with p- an1noph néi's Sarer wGQr:;;I?{
particularly inportant to achieve a true auburn hair coldf _havititFacrs
realistic tonal inpression. It should be understood that The Ted cokors ../
referred to herein are the actual hues obtained when the hair is dyed mnth

the coupler (1) as the only coupler agg%ﬁg%gk%able primary intermnediate,

i.e., a primry |nterned|ate used.in n with this preferred aspect
of the invention ( dﬂgﬁ?¥ t ' | (I)
bright red color to e hal r&%ﬂ e ]}svuel' ta%} eégpfrl}/irr%ﬁ/ al'Mngtxg? Crrtgt}%’teée
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l

c D
l-naphthol 0.48%  cme=-
2-methyl-1i-naphthol = =ec-- 0.53%
N,N-bis(2~hydroxyethyl)-

p-phenylenediamine sulfite 0.97% 0.97%
ethyl alcohol 30.00% 30.00%
sodium sulfite 0.40% 0.40%
ammonium hydroxide gs pH 9 gs pH 9

water gs 100% gs 100%

Composition C imparted a greenish blue color to the

hair. Composition D colored the hair blue.

Pristimulus values are reported in Table 2 below.

As is evident from thé'results of Table 2, the swatch
treated with composition D (a composition in accordance with the
present invention) has a larger a value than the swatch tEeated
with composition C. Thus the use of 2-methyl-l-naphthol as a
coupler produced a redder color on hair than when l-naphthol was

used as the coupler.

Table 2: Tristimulus Values of Dyed Swatches

Primary : _
Composition Intermediate Coupler L. _a. b
c N,N~bis(2-hydroxyethyl) - l1-naphthol 20.3 3.4 -20.4
p~phenylenediamine - _
D N,N-bis(2-hydroxyethyl)~ 2-methyl- 20.4 7.0 -21.8
pP-phenylenediamine l-naphthol
—_—
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I nventi ¢n, in accordance with the- procedures outllned I n th Ies~
in the gbove fornula (1) [err] and [err] (when R = am no [efjr] Qi 3 ;gfgizizq
ab or menbered saturated ring, this ring is preferably p}t&&&ls_d dﬁru |
pi peri djno which optionally may contain one or two additional het er oat o ===
sel ectedd froman oxygen, nitrogen and sul fur atom -6- Particularly
preferr=d couplers in this preferred iig%&hepg the invention are:

The following comparative compositions E and F were

prepared in accordance with the General Procedure.

E F
1-naphthol 0,408 2 =e==—-
2-methyl-l-naphthel = =ece- 0.44%
p-aminophenol 0.30% 0.30%
propylene glycol 30.00% 30.00%
sodium sulfite 0.20% 0.20%
ammonium hydroxide gs pH 9 gs pH 9
water gs 100% gs 100%

Composition E imparted a red-violet color to the hair.
Composition F imparted a red color to the hair, without the
violet hue obtained with composition E.

Tristimulus values are reported in Table 3 below:

Table 3: Tristimulus Values of Dyved Swatches

Primary _
Composition Intermediate Coupler L a b
A P-aminophenol 1-naphthol 32.8 21.4 8.8
B ' P-aminophenol 2-methyl-l-naphthol 38.7 26.3 13.6

Example 4
Compositions
- _G H I

2-propyl-1l-naphthol 0.53%  ~==== | meee-
2-dimethylaminomethyl-1-naphthol - ~=--- 0.57%  -~==-=
2-(B8-propenyl)-1-naphthol = =  <===== === 0.53%
2-methyl-l1-naphthol ————— eeeee | ceee-
p—amino-m-methylphenol @ =  ===== = =s<=- 0.35%
p-amino~o-methylphenol sulfate ---------------
p—aminophenol 0.30% 0.30%  ~===-
ethyl alcohol 50.00% 50.00% 50.00%
ammonium hydroxide’ gs pH 9 gs pH 9 gs pH 9
water gs 100% gs 100% gs 100%
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: ! . .. .
2-nethyﬂ-1-naphthol, 2- et hyl - 1- napht hol",. 2- propyl - |- napht hol ,
2- hydr oxynet hyl - 1- napht hol , 2- hydr oxyet Hyl - 1- napht hol , ang}” i
especi ally sodiumsalts. The dye conpositions of the pres hpﬂﬁﬁV@mﬂng EEN
conprisé fromabout 0.001 to about lot, preferably from t(ﬂﬁﬂnuaggﬁﬁ
nost preferably fromabout 0.05 to about 2.5% of a coupler, a Patd
whi ch coupler may be the coupler (1), from about 0.001 to about 10%

preferably fromabout 0.05 to agout % st refeé bly fromabout 0.2 to
about 2.5% of an oxidation dye~%¥¥8§$s%£2989§%n%§—g primary internedi ate

or an hydroxyi ndol e,

—

Compositions
J K

2-propyl-i-naphthol S eme== eeeee

2-dimethylaminomethyl-l-naphthol =  ==ww= = «cc—a

i 2=(B-propenyl)~i-naphthel = = =  secee = ceeeo
i 2-methyl-l1-naphthol 0.44% 0.44%

i p—amino-m-methylphenol = =weee 0 «ece.
p-amino-o-methylphenol sulfate @ =  —=cw- 0.97%

p-aminophenol 0.35% 2 —==—-
ethyl alcohol 30.00% 30.00%
ammonium hydroxide gs pH 9 - gs pH 9
water gs 100% gs 100%

The above compositions G, H, I, J and K were prepared

in accordance with the General Procedure.

Composition G dyed the hair an orange-red. Composition
H dyed the hair a reddish-brown. Composition I dyed the hair a
red-vioclet color. Composition J dyed the hair a deep red.

Composition K dyed the hair a cherry red.

Example 5
European patent application 345,728 indicates that S5-
amino-salicylic acid and l1-naphthol produced a vivid reddish
color on hair. Composition L (a composition in accordance with

Eurcopean Patent application 345,728) and composition M (a

O
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and viatler. The proportions and anDunts of the several COW$tJIUEﬂtS‘1ﬂ.}hE y
hair dye conposition will depend on the nature and annunt;of the ﬁye“ 2 ae
conponents, the tonal inpression to be created, and the cdibor_ o#”fhéﬁhalr
to be dyed. Wiether to use the coupler (1) alone or in conbination with

ot her couplers or whether to include two or nore primary internedi ates,

w || depend on the shade of the color desired. CGenerally, the coupler to
primary cekpostdiohe inDhatotakheel #ithothabpresent Lnvertiud) iire
preferably fromabout 1:1 to about 4:1. The dye conpositions of the present
i nvent i oprepapedskyt hhecGepkeenal( Proeadurepti onal |y, one or nore additional
coupl er conpounds, for exanple, m phenyl enedi am nes, such as 2,4-bis

(2- hydr oxyet hoxy) - 1, 5- di am nobenzene and 2, 4- di am nophenoxy-

~L__
l1-naphthol 0.40% 2 ~ee==-
. 2-methyl-l-naphthel @ = = = === 0.44%
. 5-aminosalicylic acid 0.45% 0.45%
* ethyl alcochol 50.00% 50.00%
. ammonium hydroxide gs pH 9 gs pH 9
: water gs 100% gs 100%

Tristimulus values of the dyed éwatches are reported in
Table 4, below. It was evident from the results reported in
Table 4 and confirmed by visual observation that the use of 2~
substituted-1-naphthol as a coupler afforded a red color whereas,
contrary to the teaching of European patent application 345,728,
when l-naphthol was employed as the coupler, the resultant color

was violet not red.

Table 4: Tristimulus Values of Dyed Swatches

Primary
- Composition Intermediate Coupler L a b
L 5~-aminosalicylic 1-naphthol 64.8 7.3 15.7
acid :
M 5-aminosalicylic 2-methyl-1-~- 63.2 10.8 16.7
' acid naphthol

Example 6

To demonstrate that dyestuffs prepared through use of a
2-substituted-1-naphthol coupler of the present invention are
more acid-resistant (in other words, more acid-fast) than
dyestuffs prepared through use of the l~naph£hol coupler, the

following test was conducted.
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et hanol:; m am no-phenol s, such as m amni nophenol, 5-am no-2-
5- (N-2- hydr oxyet hyl am no) - 2- met hyl phenol , 2-net hyl -

5- car banyl - met hyl am nophenol and 5-am no-2, 6-di met hyl phenol|
acet am dophenol s, such as 5-acetam do- 2-net hyl phenol; murei =
phenol s; 1-naphthol; resorcinols; and heterocyclic couplers, such as
6- hydr oxy- benzonor phol i ne, 2-6-di am nopyridi ne and 1- phenyl -3

- met hyl pyrazol one. The dye c ositio of the ipstant,jnventiop,contain at
| east one prinary i%%?%ﬂi%fglm£§§%§ﬁ %\ct,aﬁayﬁ:ﬂn?epgmgmat on of
p-aminophenol and 2-methyl-i-naphthol. As a control, a like

tress was dyed with a combination of p-aminophenol and 1~

naphthol. Both dyed tresses were treated as follows:

The dyed tress was immersed for 3 hours, at a

temperature of 50°C, in a solution having the following

composition:
: sodium chloride ' 1% (w/w)
| lactic acid 0.1% (w/w)
i dibasic sodium phosphate 0.1% (w/w)
' histidine monohydrochloride 00.25%(w/w)
deionized water gs 100%

Sufficient hydrochloric acid was added to adjust the pH to 3.5.

After such treatment the Tristimulus values of the treated

tresses were determined. The results are reported below.

Table 5: Tristimulus Values of Treated Tresses

L __ a__ b
Tress dyed using
2-methyl-1-naphthol
as the coupler

Initial Vvalue 28.4 24.2 11.8
Final Value 32.0 23.7 13.0

Tress dyed using
l-naphthol as the
coupler

Initial value 26.7 ' 19.0
Final Value 29.8 14.4
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medi-ates may be enployed. Prinmary intérmediates which can be utilized in
the invention are well known to those skilled in the art. The prlnary
intermedi ates incorporated in the dye conposition of the ! inventian--
are preferably: (i) p-phenyl enedianines, for exanple, dyj¢ Goepegnds. ofvwhe
formula Il [err] wherein [err] and [err] are substituent gyroupsdmelarding
hydr ogen, al kyl, hydroxyal kyl, am noal kyl, and acyl am nod 2 ?]~ s el

hydrogen, alkyl, pkethsi aeqlpﬁ@an%bgj v Ws e 13008 ELIEH

hydr ogen, halogen alky nis one or two;, each of t
af or eneghhengfleah ks FRiCLI @S vAaWeNEne YPehted Ghd & f{-Hldtness of the

dye. The results reported above show that the change in a value
(aa) for the tress dyed with 2-methyl-l-naphthol employed as the
coupler was 0.5 (24.2 -~ 23.7). While the change in a value (ia)
for the tress dyed with 1-naphthol employed as the coupler was
4.6 (19.0 - 14.4). Thus, it is readily apparent that the use of
2-substituted-1-naphthol as the coupler, in accordance with
present invention, resulted in a dyestuff more than 9 times more
acid-fast that the dyestuff prepared through.use of the 1-

g naphthol coupler of the prior art. -

- —
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from1lto 4 .car bo.n""at“bms: corrpound (II) be| ng'in the form of
or in the formof an acid salt, such as thhe hydrochl or.i de;
p- am nophenol s, for exanple, dye corrpounds of the forrm a

[err] is hydrogen and n is one or two; ” '["r mm S
[err] al koxy, [err] carboxyl, or hal ogen. " napht hol or 4-
[ (2-acet am doet hyl ) am no]

Yhat is claimed is:

1. In an oxidative dye composition for dyeing a keratin
fiber, the composition containing an oxidation dye precursor; a
coupler; at least one material selected from the group consisting
of perfumes, antioxidants, sequestering agents, alkalizing
agents, acidifying agents and developers; and a cosmetically
acceptable vehicle, the precursor and the coupler being present
in respective amounts such that when the precursor is activated
it reacts with the coupler to produce a tinctorially effective
amount of a dye compound, the improvement which comprises the
coupler is a 2-substituted;1-naphthol compound having the

formula I

OH

I,

or a salt thereof,

wherein R is C,-C; alkyl, hydroxy C,-C; alkyl, amino C,-C; alkyl
wherein the amino group is substituted by R' and R?, R' and R
being independently selected from the group consisting of
hydrogen, C,-C¢ alkyl, hydroxy C,~Cs alkyl, or R' and R? taken
together with the nitrogen atom to which they are attached

forming a 5 or 6 membered saturated ring, or an olefinic group
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phenol ; or (i v) m xtures t ve corrpounds | t===nclude

p- phenyl enedi ani ne; 2, 6- di aﬁl l‘ﬁ’m i‘lL ﬁl‘_jﬂephenyl enedi a rre;s\“,-i.“.ifb—::\\;
di hydrochl ori de; 3-- netho thylaniline gulfatg;:; and TREEN |
N, N-bi s(2- hydroxy-ethyl) -p- phenyl enedi am ne sulfate. 11 iva of “the
conmpounds of formula |11 are p- am nophenol; 4-am no-2, 6-di met hyl phenol
5-am nosalicylic acid; 4-[(2-acetam doethyl)-am nophenol sul f at e;

4- anmi nGedetdidiy | frgu ettt ; griowni cunsiateiiny | guth esithy Tyl p ot opy Dene aarii

2, 5-di met hyl - 4- am nophenol . Particularly preferred primary internediates

i ncl udéuty ey lamkd abs neydigerniox hadagenxyet hyl ) - p- phenyl enedi ani ne, p-

e

2. The composition ‘_according to Claim 1, wherein the
.oxic_la.tion dye precursor is a primary intermediate and the
compound of formula I is selected from the group consisting of
2-methyl-l-naphthol, 2-ethyl-i-naphthol, 2-propyl-l-naphthol, 2-
hydroxymethyl-1-naphthol, 2-hydroxyethyl-i-naphthol, and salts

thereof.

3. The composition according to Claim 1, wherein the

oxidation dye precursor is a primary intermediate selected from

the group consisting of

" (i) p-phenylenediamines having the formula II

NR3R4

R
(Rg); 5
NH, II

wherein R, and R, are, independently, hydrogen, C;-Cs alkyl,
hydroxy C,~C, alkyl, amino C,~-C; alkyl, or acylamino C,-C, alkyl; Rs
is hydrogen, C,-C, alkyl, C,~C, alkoxy or halogen; R is hydrogen,

halogen, C,-C4, alkyl or c',-c, alkoxy and n is 1 or 2; and acid

addition salts thereof;
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aninopheno[, p-anino-n}ne%hprhenaLﬁ_pﬁgngg-o-ﬁefhylphenél, 5-
am nosalicylic acid, 2,5-dianm notoluene, and 4-am no-1-naphthol. Most..

preferred primary interne u henyl enedi am ne e meeEN |
~ p-tol uenedi ani ne, p- ani noiuﬂwiﬂ" 'ﬂwm‘"m t hyl phenol , ang| RIRSHEET HAE BEEN |
'bis(2-hydroxyethy|)-p-phenylenedfanqné sl fate. M xtures of prinﬁF@LﬁCﬁ“

I nternmedi ates of formula Il and formula 111" nmay be enployed.  For exanpl e,
two or nore piiyepyaminoPheholeroedtnéefoprpandsI(l1) and (111) may be

i ncorporated into the dye conpoqﬁgions of the present invention. The hair
dye

(R,

NH Il
or a salt thereof,
wherein R, is hydrogen, C,~C; alkyl, hydroxy C,-Cs alkyl, C,~C;
alkoxy, C,; carboxyl, or halogen, and n is 1 or 2 ; and
(iii) 4-amino-1-naphthol or 4-{(2-acetamidcethyl)amino]

phenol, or

(iv) mixtures thereof.

4. The composition according to Claim 3, wherei; the
oxidation dye précursor is p-phenylenediamine, 2,6-dimethyl-3-
methoxy-p-phenylenediamine dihydrochloride, 3-methoxy-4-amino-
N,N-dimethylaniline sulfate or N,ﬁ-bis (2-hydroxyethyl) -p-
phenylenediaminé sulfate, p—aﬁinophenol, 4-amino-2,6-
dimethylphenol, S5-aminosalicylic acid, 4-{(2-
acetamidoethyl)amino]phenol sulfate, 4-amino-2-methylphenol, 4-

amino~3-methylphenol hydrochloride or 2,5~dimethyl-4-aminophenol.

5. The'composition according to Claim 1, wherein the
oxidation dye precursor is p-phenylenediamine, N,N-bis(2-hydroxy-

ethyl) -p-phenyleriediamine, p~aminophenol, p-amino-m-methylphenol,

p-amino-o-methylphenol, 5-aminosalicylic acid, 2,5-diaminotoluene
L s
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conposi tion disclosed herein may also ifnclude, in addition tg inary
i nternedi ate conpounds (11) and (TTT), one CT nore dyes suchflasHis SP":»TLMQ_

ant hr aqui nones, 'nltrobenze azo dyes, indpanilings,. > N_&
i ndophenol s and i ndani nes. mm, m aj ons of the prese oY
i ncl ude an aqueous, al coholi*c @r olic medium as a vehicle or —

carrier. TBe al cohol m): faty |hf plresent Is usually a Iovver al Ikano: ﬁf from
1 6 : .

2 total of upio IBScaPmBied éé‘ﬁie?éﬁ@iﬁﬁa% cadth TayuHRsRad ¥Re "
propyl egg; §hyegh: f’&tgﬁ-eghi‘ i‘gd{: b@é@?%@ﬂsak)iﬁ?hgf ?%B&Yxkn@h??ﬁuneThe

vehicle I's genera roma out y weig he Conposi

Typi cal byamihspﬁéﬁehs)' aTRhEhY%-2LhePhFEERENCE OB NSRS ALY ArbRyethyl) -

p-phenylenediamine sulfate.

7. In a method for dyeing hair including the steps of
activating an oxidation dye precursor, reacting the activated
oxidation dye precursor with a coupler to produce a tinctorially
effective amount of a hair dye and applying the hair dye to a
hair fiber; the improvement which comprises the coupler is a 2-

substituted-1-naphthol compound having the formula I

OH

or a salt thereof,

wherein R is C,-C; alkyl, hydroxy C,;-C, alkyl, amino C,—C, alkyl
wherein the amino group is substituted by R' and R?, R' and R?
being independently selected from the group consisting of
hydrogen, ¢,-C, alkyl, hydroxy C,~Cs alkyl, or R' and R? taken
togéther with the nitrogen atom to which they are attached

forming a 5 or 6 membered saturated ring, or an olefinic group

selected from the group consisting of ethylene, propylene and
" This Sheet Has Been R
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about 50% by wei ght at sardvehicle, and the vehicle is tyd

- about 10 to about 50% by osition. The co
present invention may fur‘m“m“'“i“ummumgpl oni ¢, anionic, AERLegzED
anphoteric surface- activesagent Im ah amount of up to about 20% by
preferably fromabout 0.5 to about 10% by wei ght.- Representative
surface-active agents include octoxynol -1, nonoxynol 4, oleic acid and
sal t sbukylenle, laad iXc ischydanoegevalors helegen!,, whierghsnt sedd hsdls dilhes ni um
6, cocoam dopropyl betai ne and sodi um gl eo- anphopr opionate. The hair dye
conpodist | lmrd-’reg Ife gnleratiombhavingn ingreased rf@istensR ¥ nore
adj uvants such as perfunes; antioxidants, such as sodiumsulfite and sodi um
t hi ogSPeEPRAENg .-

! S T oo sheN ',

8. The method, according to Claim 7, wherein the oxidation dye
precursor is a primary intermediate and the compound of formula I
is selected from the group consisting of

2-methyl-l-naphthol, 2-ethyl-i-naphthol, 2-propyl-i-naphthol, 2-
hydroxymethyl-l-naphﬁhol, 2-hydroxyethyl-1i-naphthol, and salts

thereof.

9. The method, according to Claim 7, wherein the oxidation
dye precursor is a primary intermediate selected from the group
consisting of

(i) p-phenylenediamines having the formula II

NR3R4

(R

M, 1
wherein R; and R, are, independently, hydrogen, C,~C; alkyl,
hydroxy C,-C; alkyl, amino C,-C; alkyl, or acylamino C,-C; alkyl; Rs

is hydrogen, C,~C¢ alkyl, C,-C¢ alkoxy or halogen; R is hydrogen,
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sequestering agents, such as EDTA, alkdlizing agents, such’as anmonia or an
al kanol am ne; and aci difyi ng agents, such as oleic acid, acetjc-aci-8-—and _
phosphoric acid. These adjuv n an anount efflédtive:to HﬁSU:EN
provide their functional act 1“‘“"“{‘“““3“““ he corrp03|t|ons4'f__ of t hi :

present invention ranges typicalley trom about 8 to about 11. "~ =10=¥= = =
Al though it is preferred to adm x the developer e.g., hydrogen peroxide,

o oo Rl LMBOSA o 08, IRy Und'$P1s FUTRYS13] lsa QL4 i ng

addition salts thereof;

(ii) p—-aminophenols of the formula IIIX

OH

(Ry),

NH I,

or a salt thereof, wherein R, is hydrogen. C,~-C¢ alkyl, hydroxy C,-
Cs alkyl, C,-C¢ alkoxy, c; carboxyl, or halogen, and n is 1 or 2;
- and _
(iii) 4~-amino-1-naphthol or 4-[ (2~-acetamidoethyl)
amino)phenol; and '

(iv) mixtures thereof.

10. The method according to Claim 9, wherein the oxidation
precursor is p-phenyienediamine, 2,6-dimethyl-3-methoxy-p-
phenylenediamine dihydrochloride, 3-methoxy-4-amino-N,N-
dimethylaniline sulfate or N,ﬁ-bis (2-hydroxyethyl) -p~
'phenylenediamine sulfate, p-aminophenol, 4-amino-2, 6-
dimethylphenol, 5-aminosalicylic acid, 4-{(2-
acetamidoethyl)aminc]phenol sulfate, 4-amino-~2-methylphenol, 4-

amino-3-methylphenol hydrochloride or 2,5-dimethyl-4-aminophenol.
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scope of this invention. The hydrogen'perOX|de devel oper is_typically. an

aqueous solution of [err] having—a concentration between § an 5thelunQ§£N

preferably between 10 and 40 X|ng Wth th deveyﬂpen 4he
primary internediate is oxi du‘ ﬂﬁﬂ“l MHm reacts vvltE the—couplet—to
provi de the intended col or. m xture is applied to “hai r

for typically fromabout 5 to about 60 m nutes, especially between about 20
and about 45 minutes. As known in the art, t he dye conposition often

cont ai ns nor La nd.,nD h lLer, . to

provi de the'ﬁ%hdgﬂggqﬁalr c65§§ g #ﬁgﬁanéngﬁS%eig ?urtﬁggeagégpibed

by anlévet$¥% efstﬁﬂﬁwﬁnylenedlamxne, N,N-bis(2-hydroxyethyl) -p-
phenylenediamine, p-aminophenol, p-amino-m-methylphenol, p-amino-
o-methylphenol, 5-aminosalicylic acid, 2,5-diaminotoluene, or 4-

amino-l-naphthol.

12. The method according to Claim 7, wherein the oxidation
dye precursor is p-phenylenediamine, p-toluenediamine, p-amino-
phenol, 4-amino-2-methylphenol or N,N-bis(2-hydroxyethyl)-~p~-

phenylenediamine sulfate.

13. The composition according to Claim 5, wherein the
oxidation dye precursor is p-amino-o-methyl phenol and the

coupler of formula I is 2-methyl-l-naphthol.

14. The method according to Claim 11, wherein the oxidation
dye precursor is p-amino-o-methyl phenol and the coupler of

formula I is 2-methyl-l-naphthol.
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Lt should be noted that, unless otherwse indicated, all : '
are’percentage by wei ght, based on the total weight of thd| qeugppsEti 8AS BEEN
Mor eover, unless otherw se indicated, the foll owi ng general pro@EhwASEDs

“enpl oyed. GENERAL PROCEDURE 5.0 g of test conposition are “¥€E=ﬁFFﬁ—z:5;g—“ﬂ
:of hydrogen peroxide solution (20 vol.). The resultant m xture is applied

'to piednont hair and permtted to remain in contact wwth the hair for 30

‘m nutes. The thus dyed hair is then shanpooed and rinsed with water.
Tristinmulus values are then determ ned using a Hunter Tristimnulus

Col orinmeter (Model D2SM 9). BBSTRACT OF THE DISCLOSURE

2-substituted-1-naphthols when coupled with an oxidation dye
precursor in an oxidative dye system produce a.long lasting
intense color to hair. Use of such couplers makes available to
the colorist novel oxidation hair dyes which.surprisingly show a
color shift to the red. Dyestuffs'prepared through use of the 2~
substituted-1-naphthol couplers are substantially more acid-fast
compared to like dyestuffs using a 1l-naphthol coupler.

Compositions and a method of dyeing hair are also disclosed.
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--11 - tristimulus a value is an indicator of the degree of greenness and

redness. A larger a value indicates a redder color. A snal {zh @H.\/a
indicates a greener color. EXAMPLE 1 The foll ow ng conparat| c O (% |96' ons

A and B were prepared in accordance with theSybsfétuse sbPGEe@]ré‘{gklg?

B-zl- napht hol -9..58%
2- et hyl - 1I- naphthol  ----- 0. 64%

p- phenyl enedi ani ne NAPHTRIGIS®OUPLERS 0. 43%

BACKGRQUND OF INVENTION

Three classes of components are important in oxidative
hair dyeing: oxidation dye precursors, oxidants, and couplers.

The oxidation dye precursor can be a primary
intermediate such as a difunctional'benzene derivative capable of
being oxidized with resultant development of color, e.g. ortho-
and para-phenylenediamines and para-aminophenols, or a
hydroxyindole such as 5,6-dihydroxyindocle.

Hydrogen peroxide is the usual oxidant, although
_persalts of various acids or solid organic peroxide adducts may
be employed, especially where a solid oxidant is desired.

The third component type-the coupler-is important in
hair coloring to produce color nuances necessary for the
simulation of a natural hair color. '

It is well known that the shade or color produced by a
color coupler depends on its chemical nature.

The production of red shades has always been a problem
in the development of lines of oxidative hair colorants. This
was due to the absence of true "red couplers" among the various
dye precursors. The problem was first overcome by the use of
direct dyes in admixture with the oxidative dye precursors. 1In
particular, 2,5-diaminonitrobenzene was'widely used for this
purpbse. Moreover, the red direct dyes exhibit very poor wash

' fastness particularly on hair which had been previously subjected
to permanent waving or relaxing. In consequence, the red shades

so produced rapidly become drab brown after as little as one or
two shampooings. '

. An attempt to improve the lastingness of red shades was
the subject of U.S. patent 3,210,252 which disclosed the use of
p-aminophenol and S-amino-2-methylphenol and of U.S. patent
4,065,255 directed to the use of E-aminophenol and 5-(8- '

-
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etfyl al cohol 30. 00% 30. 00% ammoni um

hydr oxi de gs pH 9 gs pH 9 water 02 MG 1996
gs 100% gs 100% Conposition A inpart 3 ; So1966t 0
the hair. Conposition 8 inparted a vivid vi ole%f@sggﬁ%rs}?%&tehg ha‘?érl.]

Triestimul us values, reported in Table 1-%bel ow, show that conposition B (in
accordance with the present. invention}% produced a swatch ci?_aéi ng.a | arger a
val ue than TWEFOYeEmEL )k ARA0R ~dyReCRY ahengin§8i PRt ge TedrFidd®fshY ¥ err]
as a coupl ercxidadicedmeci®ildewhtdé orthddearonbdrs lreppdddrd] amadmpsedemant he

coupler. TaRlg lendristidpldis ! &ﬁ?@s,%@ys\é@iiiﬂe§uf)fé.:rmﬂ’ﬁbm. less than

optimal light and wash fastness in oxidative dye compositions.

Furthermore, these couples produce an orange-red when
coupled with p-aminoghenol and a magenta when coupled with p-
phenylenediamine and, when used in combination with both p-
am;noghenol and p-phenylenediamine, a dull hue is obtained.

Moreover, in alkaline dyeing formulations the couples
are actually a vivid violet color due to ionization of the
phenolic group. It is only after shampooing and the consequent
drop in pH that the red color is evident. This has a very
disconcerting effect on the dye user, as evidenced by calls ta
the manufacturers from consumers and hairdressers.

A second method to produce red shades involves the
coupling of l-naphthol and p-aminophencls as disclosed in U.S.
patents 4,169,703, 4,997,451 and 5,047,066, This coupler is
‘typically used to produce strong blue colors by coupling.with p-
phenylenediamines*(u.s. patent 3,970,423). The red color
produced is a weak orange?red as disclosed in the. above patents
and it is only poorly stable to light and_shampooinq. In view of

these problems, it is not widely used.

The present inventors have surprisingly found that,
when reacted with an oxidation dye precursor in the presence of a
suitable oxidant, 2-substituted-i-naphthols of the general

formula I
CH

I,

This is the replacement sheet
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Conposi tion I nt er nedi at e Coupl er L a b A

p- phenyl enedi am ne 1- napht hol 14.5 3.6 -3.7 B

p- phenyl enedi am ne 2-net hyl - 1- 14.0 5.4 -3.6 naphthol 2 - 115E4§g‘g)l e
2 The follow ng conparative conpositions C anslu&ma{@sﬁé@paquﬁ{%us‘{ 1996
accordance with the Ceneral Procedure._g_ D 1- naphtho

0. 48% :

or salts thereof, preferably the sodium salt, wherein R is ¢,-C,
alkyl, hydzoxy C,-C, alkyl, amino C,-Cy alkyl wherein the amino
group is substituted by R' and R}, R' and R! being independently
selectad from the group consisting of hydrogen, ¢,-C; alkyl,
hydroxy C,-C, alkyl, or R' and R>-taken togather with the nitragen
atom to which they are attached forming a 5 or 6 membered
saturated ring, or an olefinic group selected from the group
consisting of ethylene, propylene and butylene, and X is hydrogen
or halogen (preferably chlorine or bromine), surprisingly impart
a long lasting intense casmetically desirakle red color teo hair.
Although the color intensity gradually decreases upon repeated
shampooing of the dyed hair, the cclor tones are advantagecusly
maintained.

Another surprising advantage of thesa couplers over the
pricr art couplers is that the dye bath coclor is identical to the
color that will be produced on the hair. There is no color shift
as a result of rinsing cut the formulation and subsequent
shampooing. '

.Human perspiration generally has a pH of about-5 to §.
Perspiration emanating from the scalp is acidic. Because of acid
rain, water supplies are becoming more acidic. an acidic
environment can adversely affect dyestuffs that are not acid-
resistant. Surprisingly, and advantageously, dyestuffs prepéred
through use of the 2-substituted-l-naphthol couplers of the
present invention are substantially more acid-resistant than
dyestuffs prepared through use of the l-naphthol coupler.

This is the replacement shest
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2-4ret hyl ~ 1- napht hol 0.53%

N, N- bi s(2- hydr oxyat hyl ) - p-phenyl enedi am ne sulfite 0.9%%, ...~ Qs
0. 97% et hyl ~al cohol 30. 00% 30. 06%’s 6d¥ ur
sulfite 0. 40% s@méﬁ%{qtaramytuwm%ﬁtdmss
gs:pH 9 gs pH 9 water 0%

gs 100% Conposition Cinparted a greenlgh bl ue color to the halr
Conposition D colored the hair blue. Tristinmulus values are reported in
Table 2 below. As is evident fromthe results of Table 2, the swatch
treated with conposition D (a conposition in accordance with the present
I nvention) has a larger a value than the swatch treated

Q3JSCTS OF THE INVENTION

It is an object of the present invention to provide new
oxidation dyes for permanently dyeing keratin fibers, such as
‘human hair. Such new oxidation dyes employ, as a coupler, 2-
substituted-l-naphthols of the formula I.

It is a further object of the present invention tg
nrovxde a new use for z-substltu ed-1-naphthols of the formula I
as a coupler in oxidative dyes for permanently dyeing keratin
fibers such as human hair.

It is still a further object of the present invention
to provide novel oxidative dye compositions for permanently
dyeing keratin fibers such as human hair, such compositicns
employing an oxidation dye precursor and a 2-substitutad-i-
naphthol of formula I as a coupler component.

These and other benefits and advantages of the present
invention are disclosed more fully in the detailed description of
. the ;nvenﬁion a summary of which follows. -

DETAILED DESCRIPTION OF THE INVENTION

The l-naphthol compounds (I) of the present iavention,
or salts thereof, are quite suitable for use generally as dye
couplers in oxidative dye compositions. The oxidative dye
composition further contains an aoxidation dye precursor such as
a primary intermediate, e.g. p-phenylenediamine, or a
hydroxyindole, e.g. §, G-dzhydroxyxndole, the composition belng
oxidizable with hydrogen peroxide or other oxidant to precduce an
array of colors.

It is particularly surprising that when a compound of -
formula I is coupled with a p-aminophenol derivative, the color

This is the replacement sheet |
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WL th composition C.  Thus the use of 2-nethyl-I-naphthol as a coupler
produced a redder color on hair than when 1-naphthol was used as the
coupler. Table 2: Tristinmulus Values of Dyed Swatches PHrnngQFquoﬁﬁﬁﬁon

| ntermedi ate Coupl er L Substitute shBet>- 27 August 1996
N,:N- bi s( 2- hydr oxyet hyl ) - 1- napht hol 20.3 3.4 -20. p-phenyl.enediam ne D
N, N- bi s( 2- hydr oxyet hyl ) - 2- et hyl - -5%0.4 7.0 -21. p- phenyl enedi am ne
1- napht hol

imparted to hair is much redder than when l-naphthol is couplad
with the same p-aminophenol derivative. The bright red colors
obtained when couplers of formula I are coupled with a p-amino-
phenol derivative are not achievable by the current state of thé
art. '

In a particular useful and preferred aspect of the
present invention, it has been found that certiain of the 2-
substituted-i1-naphthol couplers (I) and thair’salts, when
employed in an alkaline oxidiziné medium with a suitable
oxidation dye precursor such as a primary intermediate,
especially p-aminophencl primary intermediates, unexpectedly
impazt to the keratin fibers a brighter red shade. Moreaovar, it
has also been found that surprisingly lohg;lastinq shades aras
cbtainable, which resist fading caused by weathering énd/oﬁ
light. In this regard, they are more long-lasting than the red
shades obtained when l-naphthol is employed as the coupler. The
‘bright red shades produced by the couplers (I) when employed with
p—-aminophenols are particularly important to achieve a true
auburn hair color having a realistic tonal impression.

It should be understood that the red colors referred to
herein are the actual hues obtained when the hair is dyed with
the coupler (I) as the only coupler and a suitable primary
intermediate, i.e., a primary intermediate used-in connection
with this preferred aspect of the invention (such as p-amino-
phenol), that provides with coupler (I) bright red color tg the
hair fiber. The suitable primary intermediate may be easily
determined by actual testing with the couplers (I) of the present
invention, in accordance with the procedures outlined in the
examples.

If in the above formula (I) R! and R? (when R = amino C;=Cq
alkyl) form a 5 or 6 membered saturated ring, this ring is
preferably pyrrolidino'or piperidino which optionally may
contain one or two additional heterocatoms selected from an
oxygen, nitrogen and sulfur atom.

This is the replacement shest
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- .13 - Exanple 3 The follow ng conparative conpositions E and F were
prepared I n accordance with the General Procedure. E

1- napht hol 0. 40% 2- et hyl - 1- napht g AUG . 1995
----- 0. 44% p- am nophenol . Substitute sheet - 220A8Ust 1996
0.. 30% propyl ene gl ycol 30. 00% 30. 00% sodi um
sulfite 0.20% “~6- 0. 20% ammoni um hydr oxi de
gs pH 9 gs pH 9 water ' gs 100%

gs 100% Conposition E inparted a red-violet color.to the hair.

Particularly preferred couplers in this preferred
aspect of the invention are:

2-methyl-l-naphthol,
2-ethyl-1-naphthol,
2-propyl-i-naphthol,
2-hydroxymethyl-l~naphthol,
2=-hydroxyethyl-1-naphthol,

and their salts, especially sodium salts.

The dye compositions of the present invention comprise

from about 0.001 to about 10%, preferably from 0.0l1L to about 5%,
mast preferably from about 0.05 to about 2.5%, of a coupler, all
‘or part of which coupler may be the coupler (I), from about 0.001
to about 10%, preferably from abcut 0.05 to about 5%, most
preferably from about 0.2 to about 2.5%, of an oxidation dye
precursor, such as a primary intermediate or an hydroxyindole,
and water. The proportions and amounts of the several
constituents in the hair dye composition will depend on the

nature and amount of the dye components, the tonal impreSSLon to
be created, and the color of the hair to be dyed. Whether to use
the coupler (I) alone or in combination with other couplers or
whether to include two or more primary intermediates, will depend
on the shade of the color desired. Generally, the coupler to
primary intermediate molar ratioc is from about 0.1:1 to about
10:1, preferably from about 1:1 to about 4:1.

The dye compositions of the present invention comprise
the coupler (I) and, optionally, one or more additional coupler
compounds, for example, m-phenylenediamines, such as 2,4-bis
(2-hydroxyethoxy)-1,5-diaminobenzene and 2,4-diaminophenoxy-
ethanol; m-amino-phenols, such as m—~aminophenol, S—-amino-2-
methylphenol, §=-(N-2-hydroxyethylamino) -2-methylphenol, 2-methyl~-
S5-carbamyl-methylaminophenol and §-amina-2,6~dimethylphenol; m-
acetamidophenols, such as 5-acetamideo-2-methylphenol; m-ureido-
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Canmposition F i'rrparted a red color to the hair, without the violet hue
obtained wi th conposition E. Tristimlus values are reported jin Table 3
bel'ow. Table 3: Tristinmulus Values of Dyed Swatches Primary @dimphisstSon

Internmediate  Coupl er L aSubstitQte sheet - 27 August 1996
P- am nophenol 1-napht hol 32. 21.4 8.8 B :

P-am nophenol 2-nethyl -1-naphthol 38.77726.3 13.6 Exanple 4 Conpositions
2- propyl - | - napht hol 0.53%  -----

2- di net hyl am nonet hyl - 1- napht hol ' 0.57%

2- (B- propenyl ) - 1- napht hol 07 53%

phenois; 1-naphthol; resorcinols; and heterocyclic couplers,
guch as 6-~hydroxy-benzomorpholine, 2-é~diaminopyridine and L-
phenyl-s-meéhylpyrazclona.

The dye compositions of the instant invention contain.at
least one primary intermediate. Combinations of primary inter-
mediates may be employed. Primary intermediates which can be

utilized in the invention are well known to those skilled in the
art. '

The primary intermediates incorporated in the dye
compasition of the present invention are preferably:
(1) p-phenylenediamines, for example, dye compounds of
the formula II

NRde

(Rg) O 5

NH
II -

wherein R; and R; are substituent groups including hYdr."ogen, -7
alkyl, hydroxyalkyl, aminoalkyl, and acylaminoalkyl; Ry is
hydrogen, alkyl, alkoxy, and n is one or two, or halogen; R, is:
hydrogen, halogen, alkyl or alkoxy, and n is one or two; each of
the aforementioned alkyl moieties having from 1 to §, preferably.
from 1 to 4 carbon atoms; compound (II) being in the form of the
free base or in the form of an acid salt, such as the
hydrochloride;
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2- et hyl - 1- napht hol p-am no- m net hyl phenol - ----

0. 35% p- am no- o- net hyl phenol sul fate  ----- ----- p- am nophenol
0. 300% 0.30% ----- et hyl al cohol P 0AUS 195
50. 00% 50. 00% amoni um hydr oxi de tltute gﬁe@tl—l 97 A &HI g6 S

_ - Sub
pH:9 wat er gs 100% 100% 00%
-14- Exanple 4 (continued) Conpositions8-

(1) p-aminophenols, for example, dye compounds of the
formula III OH

(::) : (R7)n

NH

. 2

wherein R; is hydrogen and n is one or two; C,-C; alkyl, hydroxy
C,-Cs alkyl, C,~C, alkoxy, C, carboxyl, or haloegen.

III

(iii) 4-aminc-i~naphthol or 4-((2-acetamidgethyl)aminoc]

phencl; or

(iv) mixturss thereof.

Illustrative compounds II include p~phenvlenediamine;
2,6-dinethyl-3-methoxy-p-phenylenediamine dihydrochleride; 3--
~methoxy-44aminc-ﬁ,N-dimethylaniline sulfate; and N,N-bis(2-
hydroxy-ethyl) -p~-chenylenadiamine sulfate.

Illustrative of the compounds of formula III are p-
aminophenol; 4-amino-2,6-dimethylphenocl; S-aminosalicylic acid;
4-{(2-acetamidoethyl)-aminc)phenol sulfate; 4-amino-2-methyl-
phenol; 4-amino-3-methylphenol hydrochloride, and 2,5-dimethyl-4-
aminophenol. : ' ‘
Particularly preferred primary intermediates include p- B
phenylenadiamine, N,N-bisfz-hydroxyethyl)-p-phenylenediamine, B=
aminophenol, p-amino-m-methylphenol, p-amino~o-methylphenol, S-
aminesalicylic acid, 2,5-diaminotoluene, and 4-amino-l-naphthol.

Most preferred primary intermediates include p-phenylenediamine,
p-toluenediamine, p-aminophenol,4-amino-2-methylphenol, and N,N-
bis(2-hydroxyethyl)-p-phenylenediamine sulfate. '

Mixtures of primary intermediates of formula II and-
formula IIT may be employed. For example, two or more primary
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2-propyl - 1- naphthot  -----

2‘d|nethylan1nonethyl 1- napht ho ' - - o199
2-{[err]-propenyl)-1-naphthol  ----- 28 AU - :IQ

2- et hyl - 1- napht hol Osd¥étitute sheet - 27. Adigust 1996
p-.am no- m nmet hyl phanol T p- am no- o- et hyl phenol
sulfate ----- O'dWWbp am nophenol

0. 35% et hyl al cohol - - 30.00% 30. 00%

anmoni um hirdrexnieddate compounds (II) and (IRL) mayObe ancrgg;qﬂddQLnﬁoer
qs 100%  ne dzqugéggs’ﬂf%sa@v%&%m&d qrhsleﬁtxbin. , The %Q.:Kd

prepared i n accaor ewth General Procedur

hair an 0r%ﬁﬁﬁ?ﬁﬁﬁi°“03hﬁ%€ﬁ%ﬁqoHereln may also xnc?ude, OSIJ& %Lon ggegktl1e

primary intermediate compounds (II) and (III), one-cr more dyes
such as anthraquinones, nitrobenzenes, diphenylamines, azo dves,
indoanilines, indophenols and indamines.

The dye compositions of the present invention include
an aguecus, alcsholic or hydroalcoholic medium, as a vehicle or
carrier. The alcohol moiety, if present, is usﬁally a lower
alkanol of from 1 to 6 carbons, especially sthanol or propancl,
but may be a glycol having a total of up to 10 carbonms,
especially less than 6 carbons, such as propylene glycol, butyl
glycol and diethyleneglycol monobutyl ether. The vehicle is
éenefally from about 1 to 75% by weight of the composition.
Typically, the alcohol mciety, if present, comprises about 10 to
about 50% ﬁy weight of said vehicle, and the vehicle is typically
from about 10 to about 50% by weight of the composition.

The compositions of the present invention may further
include a cationic, anionic, nonionic or amphoteric surface-
active agent in an amount of up to about 20% by weight,
preferably from about 0.5 to about 10% by weight.- Representativ
surface-active agents include octoxynol-1l, nonoxynol-4, oleic
acid and salts thereof, lauric acid and salts thereof, Margquat
100, polyquaternium 6§, cococamidopropylbetaine and sodium oleo-
amphopropionate.

The hair dye compositions of the present invention may
also include one or more adjuvanfs such as perfunes;
antioxidants, such as sodium sulfite and sodium thioglycolate;
sequestering agents, such as EDTA; alkalizing agents, such as
ammonia or an alkanolamlne, and acidifying agents, such as aleic
acid, acetic acid and phesphoric acid. These adjuvants are
present in an amount effective to provide their functional
activity. The pH of the compositions of the present invention
ranges typically from about 8 to about 1ll.
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H-dyed the hair a reddi sh-brown. Conposition | dyed the hair a red-viol et
color. Conposition J dyed the hair a deep red. Cbnp05|t|oanqdy?H {ap hair
a cherry red. Exanple 5 European patent application 345, 728 i'ndi'cat €5 t hat
5- amino-salicylic acid and 1-naphthol produSaBstitute\shdet ed@? Alugust 99
hair. Conmposition L (a conposition in 3 cordance with European Patent
application 345,728) and conposition M p -15- conposition in accordance
wi th the present invention) were

Although it is preferred to admix the developer, e.q.,
hydraogen peroxide, and the dveing composition at the moment of
use, compositions containing hydrogen peroxide are within the
scope of this invention. The hydrogen peroxide developer is
typically an aqueous salution of H,0, having a concentratien
between 5 and S0 volumes, preferably between 10 and 40 volumes.

Upon mixing with the.developer, the primary
intermediate is oxidized and thereafter reacts with the coupler
to provide the intended color. After mixing, the mixture is
applied to hair for typically from about S to about 60 minutes,
especially between about 20 and about 45 minutes.: As known in
the art, the dye compositicn often contains more than one primaxy
intermediate and more than one coupler, to provide'the.shade of
hair coler desired. |

The invention is further described by way of the
exanples below. '

It should be noted that, unless otherwise indicated,
all percentages herein are percentage by weight, based on the
total weight of the composition.

Moreover, unless otherwise indicéted, the following
general procedure is employed.

.

GENERAI, PROCEDURE

5.0 g of test composition are mixed with 2.5 ¢ of
hydrogen peroxide solution (20 vel.}. The resultant mixture is
applied to piedmont hair and permitted teo remain in contact with
the hair for 20 minutes. The thus dyed hair is then shampooed
and rinsed with water. Tristimulus values are then determined
using a Hunter Tristimulus Colorimeter (Model D25M-9). The
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prepared by the General Procedure. L M 1- napht hol 7 &

&y

0.40%  ----- 2- et hyl - 1- napht hol AL b
0.-44% 5- am nosal i cylic aC|d 0. 45% 0. 45% et hyl

al cohol 50. 00% Shbstite stieet- @7 Auduskil®96
gs pH 9 gs pH 9 water gs 100%

gs 100% Tri stimul us val ues of the dye61§Watches are reported in Table 4,
below. It was evident fromthe results reported in Table 4 and confirmed by
vi sual observation that the use of 2- substituted-1-naphthgl as a coupler
afforded a red col or whereas, contrary to the teaching of European patent
application 345, 728,

tristimulus a value is an indicator of the degree of greenness

and redness. A larger a value indicates a redder color. A

smaller a2 value indicates a greener color.

!?XEMDIIE l
The follewing comparative compositions A and B were
prepared in accordance with the general procedure.

A B
l-naphthol 0.58%  mem==-
2-methyl-i-naphthel = ===—- 0.64%
p-vhenylenediamine 0.43% 0.43%
ethyl alcohol 30.00% 30.00%
ammonium hydroxide gs pd 9 ¢s pH 9

water gs 100% gs 100%

Composition A imparted a dark blue vioclet color to the hair,

Composition B imparted.a vivid violet color to the hair.

Tristimulus values, reported in Table 1 below, show
that comnosxtxon B (in accordance with the present invention) -
prcduced a swatch hav;nq a larger a value than that of the ‘swatch
dyed with composition A. Thus, use of 2-methyl=-1-naphthol as a
coupler produced a redder color than when l-naphthol was used as

the coupler.

Table 1: Tristimulus Values Dved Swatches

Primary .
Composition Intermediate Coupler L _a. b
A p-phenylenediamine 1l-naphthol 14.5 3.6 -3.7
B p-phenylenediamine 2-methyl-1l- 14.0 S.4 -3.6

naphthol
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when 1-napht hol was enpl oyed as the coupler, the resultant col or was viol et
not red. Table 4: Tristinmulus Values of Dyed Swatches Pri mar 0H{sl ON
I nt er medi at e Coupl er a b L 28%[{8 %9{'5
5-am nosalicylic '1- napht hol 64.8 7.3 S\Es?nt@t‘d ghé\ét 27 August 1996
5-am nosalicylic 2-met hyl - 1- 63.2 10.8 16.7 acid

napht hol Exanple 6 To denobnstrate that'h%/estuffs prepared through use of a
2-substi tut ed- 1- napht hol coupler of the present invention are nore
acid-resistant (in other words, nore acid-fast) than

Examo le 2

The following comparative compositions ¢ and D were

>

preparad in accordance with the General Procedure.

. C D
l-naphthol . 0.48% ————-
2-methyl-i-naphthel = «<ecce- 0.53%

‘N ,N-bis{2-hydroxyethyl) - _
p~phenylenediamine sulfite 0.97% 0.97%
ethyl alcchol 30.00% 30.00%
sodium sulfite 0.40% 0.40%
ammonium hydroxide gs pH 9 gs pH 9
water gs 100% qs 100%

Composition C imparted a greenish blue color to the

hair. Composition D colored the hair blue.
Tristimulus values are reported in Table 2 helow.

’ As is esvident from the results of Table 2, the swatch
 treated with composition D (a2 composition in accordance with the
present inbentian) has a larger a value than the ‘swatch ﬁieated

~with composition c; Thus the use of 2-methyl-l-naphtheol as a
coupler produced a.redder color on hair than when l-naphthol_yas

used as the coupler.

ble 2: timulus Values of Dve wat
Primary
Composition Intermediate Coupler L. 2. b
Cc N, N-bLs(z-hydroxyethyl)- . l=npaphthol 20.3 3.4 =-20.
p-phenylened;amlne
D . N,N-bis(2-hydroxyethyl) - 2-methyl- 20.4 7.0 =-21.°
p-phenylenediamine L-naphthol
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dyestuffs prepared through use of the 1-naphthol coupler, the foll ow ng
tést was conduct ed. - 16- A tress of bleached hair was dye?,gg&ngB
conbi nati on of p-am nophenol and 2-nethyl -1-naphthol. As a cofit U? 06 ke
tress was dyed with a conbination of p-am noghgagtutdshekt - EPAUUIst 1886
dyed tresses were treated as follows: The dyeél tress was i mersed for 3
hours, at a tenperature of [err], in a 961 ution havi ng the foll ow ng
conposi tion: '

Example 3
The following comparative compositions E and F were

prepared in accordance with the General Procedure.

\ - E —F__
1-naphthol 0.40% 2 e===a :
2-methyl~l1-naphthol ———— 0.443%
p—-aminophenol. 0.30% 0.30%
propylene glycol ' 30.00% 30.00%
sodium sulfite 0.20% 0.20%
ammonium hydroxide gs pH 9 gs pH ¢
water - ' gs 100% gs 100%

Composition E imparted a red-vioclet color to the hair.
Composition F imparted a red color to the hair, without the

viclet hue obtained with composition E.

Tristimulus values are reportaed in Table 3 below:

able 3: istimulus Values of ed Swatches
Primary
Composition Intermediate Couvler L. 2. b,
A _ P-aminophenol 1-naphthol , 32.8 21.4 8.8
B P-aminophenol 2-methyl-l-naphthol 38.7 26.3 13.6
Example 4 -
Compositions
. : G -_jj - —
2-propyl-1-naphthol 0.53% | w====  e——e-
2-dimethylaminomethyl-l-naphthol - —==== 0.57%  =====
2-(B-propenyl)-l-naphthol = = =  <«e=== ————— 0.53%
2-methyl-l-naphthel @ = = = ===== ccocae «ecc=-
p-amino-m-methylphenol = = = = = «==w-= ———— 0.35%
p-amino-o-methylphenol sulfate m———— ee——— | mm———
p-aminophenol 0.30% 0.30% | ——==-
ethyl alcohol 50.00% 50.00% 50.00%
ammonium hydroxide’ gqs pH 9 gqs pH 9 qs pH 9
water gs 100%¥ gs 100% gs 100%

This is the replacement shest
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sodi um chl ori de 1% (ww) lactic acid

07 1% (w w) di basic sodi um phosphat e : 0.1% (W w histi 'ge
nonohydr ochl ori de 00. 25% w w) dei oni zed wat er gL AM@@BQB

Suf ficient hydrochloric acid was added to adgupktituie shidet © 2¥ Auglkt 49S8ich
treatnent the Tristinulus values of the treated tresses were determ ned.
The results are reported bel ow. TaM(31§4WTistinulus Val ues of Treated

Tresses L a b Tress dyed using 2-nethyl-I-naphthol as the .
coupl er ' -

" Example 4 (continued)

Compositiaons '

J X
2-propyl-1-~naphthel ————— me=aaa
2-dimethylaninomethyl-1-naphthol | m——— . mm——
2-(B=-propenyl)-l-naphthel = = @<===== = ===--
2-methyl-l-naphthol - : 0.44% 0.44%
p-amino-m~-methylphancl : ————— mme———
p-amino-o-methylphencl sulfate - 0.97%
p~amincphenol 6.35% § m———
ethyl. alcchol 30.00% 30.00%
ammonium hydroxide gs pH ¢ qgs DH 9
water gs 100% gs 1003

Tne akaove cocmpeositions G, H, I, J and K were prepared

in acecordance with the Ganeral Procedura.

éompcsitidn G dyed the hair an orange-red. Composition
H dyed the hair a reddish-brown. Compcsition I dyed the hair a
red-violet color. Composition J dyed the hair a deep red.

Composition K dyed the hair a cherry red.

Example 5
European patent aéplication 345,728 indicates that s-
amino-salicylic acid and 1-naphthol produced a vivid reddish
'color on haif. Composition L (a composition in accordance with

Eurcpean Patent application 345,728) and composition M (2

This is the replacement shast
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Ipitial Value . 28. 4 24. 2 11.8 Final Val ue

32.0 23. 7 13.0 Tress dyed using 1-naphthol as the @u X
Initial Val ue 26.7 19.0 7.7 Final valu
29.8 14. 4 6.3  -17- In cgnpsARitbhebbe ZDAWRUELIIIE it

shoul d be noted that the | ess the [err] a val ue the greater the
aci d-fastness of the

composition in accordance with the present invention) were

prepared by the General Praocedure.

—L _ M
l-naphthol 0.40% 2 —==—
2-methyl-l-naphthel @ = = <cacwea 0.44%
S-aminosalicylic acid 0.45% 0.45%
ethyl alcchol : $0.00% . 50.00%
ammonium hydroxide gs pH 9 gs pH 9
water . gs 100% gs 100%

Tristimulus values of the dyed swatches are reported in
Table 4, below. It was evident from the results reported in
Table 4 and confirmed by visual observation that the use of 2-
substituted-l-naphthol as a coupler afforded a red color .whereas,
contrary to tﬁg teaching of European patent application 345,728,
when l-naphthol was employed as the coupler, the resultant color

was violet not red.

Table 4: Tristimulus Values o ved Swatches

_ Primary ’
- Composit Intermediate Coupler L a_ b
L S5-aminosalicylic l1-naphthol 64.8 7.3 15.7
acid .
M 5-aminosalicylic 2-methyl-1- 63.2 10.8 16.7
: acid . naphthol -

Example 6

To demonstrate that dyestuffs preéared'through use of a.
2-substituted-i-naphthol coupler of the present invention are
ﬁo:e'acid-resistant (in other words, more acid-fast) than
dyeituffs prepared through use of the l-naphthol coupler, the

. following test was conducted.

This is the replacement sheet
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dye. The results reported above show that the change in [err] value [err]
for the tress dyed with 2-nethyl -1-naphthol enployed as the coggI@éﬁmas 0.5
(24.2 - 23.7). Wiile the change in a value [err] for the tor BsBU yedowi t h

1- napht hol enpl oyed as the coupler was 4.6 (Skibstitateléheabt - INUSugudt 1996
readily apparent that the use of 2-subgtituted-1-naphthol as the coupler,
in accordance with present invention, tesulted in a dyestuff nmore than 9
times nore acid-fast that the dyestuff prepared through use of the 1-

napht hol coupler of the prior art. -18 -

A tress of bleached hair was dyed with a combination of
p—-aminophenol and 2-methyl-l-naphthol. As a control, a like
tress was dyed with a combination of p-aminophenol and 1-

naphthal. Both dyed tresses were treated as fallows:

The dyed tress was immersed for 3 hours, at a

temperature of 50°C, in a solution having the following

composition:
sodium chloride 13 (w/W)
lactic acid 0.1% (w/w)
dibasic sodium phosphate 0.1% (W/w)
histidine monohydrochloride 00.25%(w/w)
deionized water gqs 100%

Sufficient hydrochloric acid was added to adjust the pH to 3.5.

After such treatment the Tristimulus values of the treated
tresses were determined. The results are reported below.

s 5 istimulus Values o eate essés

L a__ S - -
Tress dyed using
2-methyl-l-naphthol
as the coupler

Initial value 28.4 24.2 11.8
Final value 32.0 23.7 13.0

Tress dyed using
l-naphthol as the

coupler
Initial Value 26.7 13.0 7.7
6.3

Final Value 29.8 14.4

This is the replacement shest
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Wwat is clainmed is: 1. I n an oxidative dye conposition for dyeing a
keratin fiber, the conposition containing an oxidation dye precursor
coupler; at least one material selected fromthe group consistg E
%ﬁé qégggng
e

perfunmes, antioxidants, sequestering agents, Shbetitiid Qge@g.ersAu
agents and devel opers; and a: cosrretlca{ y accept abl e vehicle,

precursor and the coupler being present*ih respective anounts such that
when the precursor is activated it reacts with the coupler to produce a
tinctorially effective amount of a dye conpound, the inprovenent which
conprises the coupler is a 2-substituted-1-naphthol conpound having the
formula | [err]

In considering the above results it should be noted
that the less the i a value the greater the acid-fastness of the
dye. The results reported abaove show that the chanqé in a value
(aa) for the tress dyed with 2-meth?l-1-naphthol employed as the
coupler was 0.5 (24.2 - 23.7). While the change in a value (aa)
for the tress dyed with l-naphthol employed as the coupler was
4.6 (19.0 - 14.4). Thus, it is readily apparent that the use of
z-substiﬁutedél-naphthol as the coupler, in accordance with
present inveﬁtion,'resulted in a dyestuff more than 9 times more

acid-fast that the dyestuff prepared through use of the 1-

naphthol coupler of the prior art.

This is the replacement sheet
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or a salt thereof, wherein Ris [err] alkyl, hydroxy [err] al kyl, am no
[err] al kyl V\/nerer n the amno group is substrtut ed by [err]2:81cA[[@er1995
[err] and [err] being independently selected fromthe group consisting of

hydrogen, [err] alkyl, hydroxy [err] al kyl, 8ubk&fute sﬁéét[&?}Adgalstr’iSQG
together with the nitrogen atomto whi rgthey are attach

| O [T
menbered saturated ring, ~or an ol efi'ni group SubstitFJré*@ﬁb‘ fiooe ’63%\'?

o (A |

l. In an oxidative dye E:cmpositicn for dyeing a keratin

what is claimed is:

fiber, the compositian containiné an oxidatien dye precursor; a
coupier; at least one material selected from the group consisting
of perfumes, antioxidants, sequestering agents, alkalizing
agents, acidifying agents and developers; and afcosmetically
accept;blé vehicle, the precursor and the coupler being present
in respeétive amounts such that.when the precursor is activated
it reacts with the codpler to produee a tinétorially effective
amount of a dye compound, the improvement which comprises the

coupler is a 2~-substituted-l-naphthol compound having the

formula I

I, : -

or a salt thereof,

wherein R is C,-C; alkyl, hydroxy C,-C; alkyl, amino C,-C, alkyl
wherein the amine group is sub#tituted by R' and R?, R' and R?
being independently selected from the group conéistinq of
hydfogen, C,-Cs alkyl, hydroxy C,~C, alkyl, or R' and R® taken
togeéther with the'nitrogen atom to which they are attached

forming a 5§ or 6 membered saturated ring, or an olefinic group

" This Sheet Has Been Reﬂlaced This is the replacement st
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selected fromthe group consisting of ethylene, propylene and butyl ene, and
X is hydrogen or hal ogen. 2. The conposition according to glfvalfg]gl, 5
wherein the oxidation dye precursor is a prinmary internedi at€ ‘rft ‘H]%g
conmpound of forrmufa | is selected fromthe BubstitGRNshedt NQ7 August 1996

2- met hyl - 1- nap apht h 2- propyl - 1- napht Fots2e—a—.-

hydr oxynet hyl - m,” mcnlmmmgl oxyet'h ~-1-napht hol, and fg;ﬂ%Qf‘EETQMf
The conposition according te aim1, wherein the oxidat @n dy&ipracgnsor |

is a primary internedi ate selected fromthe group consi sti ng’?F::(:Fj-\‘a_—_“
p- phenyl enedi am nes having the formula Il [err]

selected from the group consisting of ethylene, propylene and

butylene, and X is hydrogen of halogen.

2. The composition zaccording to Claim 1, wherein the
oxidation dye precursor is a primary intermediate and the
compound of formula I is selected from the group consisting of
z-metr_xyl-l-naphthol,- 2-ethyl-1-naphthol, 2-propyl-i-naphthol, 2-
hydroxymeth.ylﬁl-naph thol, 2-hydroxyethyl-i-naphthol, and salts

thereof.

3. The composition according teo Claim 1, wherein the
oxidation dye precursor is a primary intermediate selected from
the group consisting of

(i) p-phenylenediamines having the formula IT

NR3R 4

(R

wherein R, and R, are, independently, hydroqén, C,~C; alkyl,
hydrexy C,~C, alkyl, amino C,-C, alkyl, or acylamino C,~C, alkyl; Rs
is hydrogen, ¢,-C, alkyl, C,-C, alkoxy or halogen; R, is hydrogen,
halogen, C;-C¢ alkyl or C,-C, alkoxy and n is 1 or 2; and acid

addition salts thereof;

This Sheet Has Been Replaced is the replacement shew
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wherein [err] and [err] are, independently, hydrogen, [err] al kyl', hydroxy

[err] alkyl, amino [err] alkyl, or acylam no [err] al kyl ; s é
hy-drogen, [err] alkyl, [err] alkoxy or halogen; [err] is hdeL eNiJASS§ 1

or when [err] is—methyt—hatogen, [err] al kyl siipstifutelskesy - zmgugussme@ 2

SRR 11111 R o

‘REPLACED

(ii) p—-aminophenols of the formula III
QH

(R;),,

| NH,, 111
or a salt thereof,
wherein R, is.hydrogen, C,~C; alkyl, hydroxy C,~C, alkyl, C,-C,

alkoxy, C,; carboxyl, or halogen, and n is 1 or 2 ; and

"(iii) 4-amino-l-naphthol or 4-((2-acetamidoethyl)amino]
phenocl, or '

(iv) mixtﬁres thereof.

4. The composition according to Claim 3, wherein ‘the
oxidation dye précursor is p-phenylenediamine, 2,6-dimethyl-3-”
methoxy—-p~phenylenediamine dlhydrochlcrzde, j—methcxy—4-amiﬁo—
N, H-dzmethylanllzne sulfate or N,N-bis (2-hydroxyethyl)-p-
phenylenediamine sulfate, p-amlnophenol, 4—am1no-2,6-
dimethylphenol, S-aminosalicylic écid, 4-( (2~ -
acet;midoethyl)amino]ppenol sulfate, 4-aminoc-2-methylphenocl, 4-

amino~3-methylphenol hydrochloride or 2,5-dimethyl-4-aminophencl.

5. The composition according to Claim 1, wherein the
oxidation dye precursor is p-phenylenediamine, N,N-bis(2-hydroxy-
ethyl) -p-phenylenediamine, p-aminophenol, p-amino-m—methylphepol.

p-aminoc-o-methylphenol, S5-aminosalicylic acid, 2,5-diaminotoluene

or 4-amino-i-naphthel.
. This is the replacement sheet
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or, a salt thereof, wherein [err] is hydrogen, [err] alkyl, hydroxy [err]
alkyl, C-c nis 1 or when [err] is nethyl al koxy, C, carboxyl, or hal ogen,
and/n is 1.0or 2 ; and (iii) 4-ani no-1-naphthol or 28 MG 9%

4-[ (2-acet ani doet hillrﬁim n | phenol, or (iv) @ubstitete sHemteo2? AUgURtel 996

0
canposi tion mmw i m 3, wherejn_ the oxidation dye precursor is
p- phenyl ened melpl ! hyl - 3- nethoxy- p- phenyl enedi am ne -

di hydr ochl ori de, © 3- mat"hoxy-ﬂ- am no- N, N-dinethylaniline sulfate or N, N-bis

(2- hydroxyet hyl ) - p- phenyl enedi am ne sul fate, p-am nophenol, 4-am no-2, 6-
di met hyl phenol, 5-am nosalicylic acid, 4-[(2-

6. The composition according to Claim 1, wherein the
oxidation dye precursor is p-phenylenediamine, p-toluenediamine,
p-aminophenol, 4-amino-2-methylphenol or N,N-bis{2-hydroxyethyl)-

p-phenylenédiamine sulfate.

7. In a method for dyeing hair including the steps of
activaping an oxidation dye precursor, rea.ctinq the activated
oxidaticﬁ dye  precursor with a coupler to produce a tinctorially
effective amount of a hair dye and applying the hair dye to a
‘hair fiber; the improvement which comprises the coupler is a 2-

substituted-1-naphthol compound having the formula I

COH

or a salt f:hereof,

wherein R is C,~C, alkyl; hydroxy C,-C¢ alkyl, amino C,-C; alkyl
. ' wherein the amino group is substituted by R' and R’, R' and R!

being independently selected from the group consisting of

hydrogen, C,-C, alkyl, hydroxy C,~C, all.cyl., or R' and R? taken

together with the nitrogen atom to which they are attached

forming a 5 or 6 membered saturated ring, or an clefinic group

selected from the group consisting of ethylene, propylene and

This is the replacement sheet
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acet am doet hyl ) am no] phenol sul fate, 4-am no-2-nethyl phenol, 4-

am no- 3- net hyl phenol hydrochl oride or 2,5-dinethyl -4- an1nophe oL.
conposition accordlng to Claimil, wherei n the oxidation dye ﬁ? CAUEOEBBS
p- phenyl enedi ami ne, N, N-bi s(2-hydroxy- et hyl $ulpstithtsgheetd 2aningust 1996

p- am nophenol , 2 am no- o- net hyl phenol ,

5- anlnosallcyll 5- dlan1notolug € or 4-anino-1-naphtho|. -21- 6.
The conp05|t|on ‘i |n11, wherein the oxidation dye precursor

I s p-phenyl enedi a d| am ne, .

>
<

butylene, and X is hydrogen or halogen, whereby said hair fiber
is imparted a coloration having increased resistance to

shampooing.

3. The method, according to Claim 7, wherein the oxidation dye
precursor is a primﬁry intermediate and the compound of formula I
is selected from the group consisting of .
z-methyi-l-nappthol, 2-ethyl-l-naphthol, 2-propyl-l-naphthol, 2-
hydroxymethyl-i-naphthol, z-hydroxyethfl-l—naphtho1, and salts
thereof. '

S. The method, according to Claim 7; wherein the oxidation
dye precursor is-'a primary intermediate selected froﬁ the group
consisting of

(1) p-phenylenediamines having the formula II

NR3R 4

(Rs)n
HHZ I1

wherein R; and R, are, independently, hydrogen, C,~C; alkyl,

hydroxy C,-C; alkyl, amino C;-C; alkyl, or acylamino C,-C; alkyl; Ry

is hydrogen, C,-C, alkyl, C,-C, alkoxy or halogen; R, is hydrogen,

This is the replacement sheet
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p=am nophenol, 4-am no-2-net hyl phenol or N, N-bis (2-hydroxyet hyI ) -
p- phenyl enedi am ne sulfate. 7. In a nethod for dyeing hair mj ;@ t he
steps of activating an oxi dat i on dye precursor, reacting th& &c

oxi dation dye precursor vvi LII a—coupl er to predysatiteisheet or2alay,

amount of a halr g t he |r dye to a hai rFFbe 5
| mpr ovenent V\/m ﬁm Efﬁ coupl er IS a 2- substi tueW‘$ a ht .
conmpound havi ng rr] a salt thereof, erepn

al kyl, hydroxy [err] aIkyI antno [err] al kyl wherein the amno group is
substituted by [err] and [err] and [err] being independent!y sel ected from
the group consisting of

halogen, C,-C, alkyl or C;-C, alkoxy and n is 1 or 2; and acid

addition salts thereof;

(ii) p-amihophenols of the formula III

CH .

(8;),

NH I,
or a salt thereof, wherein R, is hydrogen, C,-C; alkyl, hydroxy C,-
Cy alkyl, C,-C4 alkoxy, C, carboxyl, or halogen, and n is 1 or 2;.

and

(iii) 4-aminc~l-naphthol or 4-[(2—acet;midoethyl)'
. amino]phenol; and ' .

(iv) mixtures thereof.

10. The method according to Claim 9, wherein the oxidation
precursor is p-phenylenediamine, 2,s-dimethyléa—methoxy-p-
phenylenediamine dihydrochloride, 3-methoxy-4-amino-N,N-
dimethylaniline sulfate or N,ﬁ-bis (2-hydroxyethyl) -p-
phenylenediamine sulfate, p-aminophencl, 4-amino-2, 6-
dimethylphenol, S-aminosalicylic acid, 4-({(2-
acetamidoethyl)amino]phenol sulfate, 4-amino-2-methylphenol, 4-

amino-3-methylphenol hydrochloride or 2,5-dimethyl-4-aminophenol.

This is the replacement sheet
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hydrogen, [err] alkyl, hydroxy [err] alkyl, or [err] and [err] taken

together with the nitrogen atomto which they are attached fo?ﬁgn @'@ggr 6
mehbered saturated ring, or an olefinic group selected fromtfe”group

consi sting of ethylene, propylene and - 22-8ubstinltensheean@ K Augdstdraagn
or* hal ogen, whereby—sai-d-hair fiber isqgparted a coloration having
I ncreased resi sa@mﬁto shanpooi ng. 8. The nethod, according to Caim?7,

g cl

wherein the oxi ”’Iiiwﬁmnﬂmror is a primary intermnmedi a.te and the
. n § * -

conpound of for

11. The method according to Claim 7, wherein the oxidation
dye precursor is p-phenylenediamine, N,N-bis(z-hydroxyethyl)-p;
phenylenediamine, p-aminophencl, p-amino-m-methylphenol, p-aminc-
o-metpylphenol, S5-aminosalicylic acid, 2,5-diaminotoluene, or 4-

-émino-l-naphthol.

12. The method according to Claim 7, wherein the oxidation
dye precursor is p-phenylenediamine, p-toluenediamine, p-amino-
phenol, 4-amino-2-methylphenol or N,N-bis(2-hydroxyethyl)-p-

phenylenediamine sulfate.

13. - The composition according to Claim 5, wherein the
oxidation dye precursor is p-amino-o-methyl phenol and the

coupler of formula I is 2-methyl-l-naphthol.

14. The method according to Claim 11, whereir the oxidaﬁion
dye precursor is p-amino-o-methyl phenol and the coupler of

formula I is 2-methyl-l-naphthol.

This ig the replacement Shemt
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is selected fromthe group consisting of [err] thereof. 9. g Tlﬁg"g’r%ggod,
according to Caim?7, wherein the oxidation dye precursor i 8a rimary

i ntermedi ate selected fromthe group consisting of (i) p-phenyl enedi am nes

having the formula Il [err] -23 - n is 1 gybstitute Rhees - 18X Apigust 1996
ABSTRACT
NAPHTHOL COUPLERS

2-substituted-l-naphthols'when coupled with an oxidation dye
precursor in an oxidative dye system produce a long lasting
intenée'color to hair. Use of such couplers makes available to
the colorist novel oxidation hair dyes which'surprisingly show a
color shift to the red. Dyestuffs prepared through use of the 2- )
substituted~l-naphthol couplers are substantially more acid-fast
compared to like dyestuffs using a 1-naphthol coupler.

Compositions and a method of dyeing hair are also disclesed.

This is the replacemant shoet
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haIBth, [err] alkyl or [err] alkoxy and/n is 1 or 2; and acid addition

salts thereof; -an1nopheno|s of the formula III [err] al
t her eof , vvherelnherr] roger, [err] al kyl, hydroxy [erﬁ]7 i][ﬁ l@kr

PAREEL | T R

and/nis 1 or
am no] phenol ; anJ (ifv)t n1mtuw hereof 10. The nethod according to Caim

9, wherein the oxi dati on precursor is p- ﬁhenylenedlan1ne
2, 6-di met hyl - 3- met hoxy- p-

what is claimed is:

1. In an oxidative dye composition for dyeing a keratin
Eiber, the camposition containing an oxidation dye precursor, a
ccupier; at least one materlal selected from the group consisting
of perfumeé, antioxidants, seguestering agents, alkalizing
agents, acidifying agents and developers; and a cosmetically

acceptable vehicle, the precursor and the coupler being present

- -
in respective amounts such that when the precursor is activated
it reacts with the coﬁpler to produce a tinétcrially effective
amount of a dye compound, the improvement which comprises the
coupler is a 2-substituted-1l-naphthol caompound having the
formula I
CH
R
.
X

I,

or a salt thereof,

wherein R is C,-C, alkyl, hydroxy C,-C; alkyl, amino C,-C, alkyl
wherein the amino group is substituted by R' and R}, R' and R?
being independently ée-lected from the group consisting of
hydrogen, C-C, alkyl, hydroxy C,~C; alkyl, or R' and R’ taken
toqéthér with the niﬁrogen atom to which they are attached

forming a 5 or 6 membered saturated ring, or an olefinic group

This is the replacemant sheet
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phenyl enedi ani ne di hydrochl ori de, 3-nmethoxy-4-anino-N, N di methyl aniline
sulfate or N, N-bis (2-hydroxyethyl)-p- phenyl enedi am ne sul f at el C1 19?’{
p- am nophenol , 4-am no-2, 6- dinethylphenol, 5-am nosalicylic 1a g -1 (2-
aceti m doet hyl ) am no] phenol sulfate, 4-am no-2-mnethyl phenol SuBstitute sheet
am no- 3- net hyl phenol hydrochl oride or 2,5-di net hyl - 4- am nopgaDetober 1994

11. The nethod ac 7 V\/nerel n the oxidation dye precursor is
p- phenyl enedi ami nEI“I Iﬂmun nl/lllloxyet'ﬁ I') p- phenyl enedi am ne,
p- am nophenol, p-am ne-nt met hyl phenol , p-am no-

selected from the group consisting of ethylene, propylene and

butylene, and X is hydrogen or halogen.

2. The compasition according to Claim 1, wherein the
oxidation dye precursor is a primary intermediate and the
compound of formula I is selected from the group consisting of

U 2-methyl-l-naphthol, 2-ethyl-i-naphthol, 2-propyl-l-naghthol, 2-
hydroxymethyl-i-naphthol, 2-hydroxyethyl-i —nanh thol, and salts

thereof.

3. The composition accc*dlng ta Claim 1, wherein the
oxidation dye precursor is a primary intermediate selectad from
the group consisting of

(i) -p-phenylenediamines having the formula II

NR3R4

(Rﬁ]n 5

NH II

wherein R; and R, are, independently, hydrogen, C,-C, alkyl,
hydraxy C,-C, alkyl, amino C,~C, alkyl, or acylamino C,~C, alkyl; Ry
is hydrogen, C,-C, alkyl, C,-C, alkoxy or halogen; R, is hydrogen,

n is 1 or when Rg is methyl
halogen, C,~C, alkyl or C,~C, alkoxy,andz_n is 1 or 2 and acid

addition salts thereof; This 1s the replacemant shest
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o-fret hyl phenol, 5-aminosalicylic acid, 2,5-diam notoluene, or 4-
am no- 1- naphthqol . 12. The net hod accordlng to daim?7, wher

oxi dation dye precursor is p-phenyl enedi am ne, p-tol uenedi am n.g no-
phenol , 4-am no- 2- net hyl phenol or N, N-bi s(2- hydroxyet hyl) - $HbsUﬂHeSheet
phenyl enedi ani nmmmnmm Wﬂm he corrp05| tion accordi ng 16 (ttaber 3997
wherei n the oxi sor -am no- o- net hyl phenol and the
coupl er of formulFa f is 2t nethyl 1- nap trol . 14. The net hod according to

Claim 11, wherein the. oxidation dye precursor is p-am no-o-nethyl phenol
and the coupl er of formula | is 2-nmethyl-1-naphthol.

(ii) p=-aminophenols of the formula III
OH

(%),

NHZ Il
- or a salt thereof,
.

wherein R, is.hydragen, C,-Cy alkyl, hydroxy C,~Cq alkyl, C,-C
n is 1 or when R7 is methyf

alkoxy, C; carbexyl, or halogen, andl is 1 or 2 ; and

(iii) 4-amino-l-naphthol or 4-{(2-acestamidcethyl)amino}

phencl, or

(iv) mixtures thereof.

4. The compasition according teo Claim 3, wherein ‘the
oxidation dye precursor is p-phenylenediamine, z,s-dimethyl-z-:
methoxy-p-phenylenediamine dihydrochloride, 3-methoxy-4-aminc-

\./ N,N-dimethylaniline sulfate or N,N-bis (2-hydroxyethyl)-p- .
phenylenediamine sulfate, p-aminophencl, 4-amino-2,6-~
dimethylphenol, S-aminosalicylic acid, 4-((2-
acetamidoethyllamino]ppenol sulfate, 4-amino-2-methylphenol, 4-

amino-3-methylphenal hydrochloride or 2,5-dimethyl-4-aminophencl.

5. The composition according to Claim 1, wherein the
oxidation dye precursar is p-phenylenediamine, N,N-bis(2-hydroxy-
ethyl)fp-phenylenediaminey p-aminophenol, p-amino-m~methylphenol,
p~amino-o~methylphenol, S-aminosalicylic acid, 2,S5-diaminotoluene
or 4-amino-~l-naphthaol.
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n is 1 or when Rg is methyl
halogen, C,-C, alkyl or C,-C, alkoxy arid[n is 1 or 2; and acid

addition salts therxecf;

(ii) p-aminophenols of the formula III

CH

O (R7)n |

NH 1,

or a salt thereof, wherein R, is hydrogen, C,~C; alkyl, hydroxy C,-

n is 1 or when Ry is methyl -
Cs alkyl, C;-C4 alkoxy, C, carbaxyl, or halogen, a.na[_n is 1 or 2;

and
(L1ii) 4-amino~l~naphthol or 4-{(2-acetamidoethyl)
amino]pheno;; and '

(iv) mixtures thereof.

10. The method according to Claim 9, wherein the oxidation
precursor is p-phenylenediamine, 2,6-~dimethyl-3-methoxy-p-
phenylenediamine dihydrochloride, 3-methoxy-4-amino-N,N-
dimethylaniline sulfate or N,ﬁ-bis {(2-hydroxyethyl) -p-
phenylenediamine sulfate, p-aminophenol, 4-amino-2, 6-
dimethylphenol;15#;mino$élicylic acid, 4-((2-

. acetamidoethyl)amino]phencl sulfate, 4-amino-2-methylphenol, 4-

amino-3-methylphenol hydrochloride 6;— 2,5-dimethyl-4-aminophenol.
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