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_ gcEterdevel oper fornulation cont ai ni ng
sui t abl e oxi di zi ng agent. FygsHEais an oxi di zi ng
dent, such as hydrogen peroxide and as-al consequence sonme of the natural
| ani n pirgnent of the hair may be initially destroyed. The precursors in
e lotion penetrate into the haﬂﬂ!&ﬁdgﬂlﬁﬂ%gﬁﬂﬂzﬁd to produce the desired
| or. Such systenms will generally contain 50% or nore of organic solvents
d :surfact ants, and requi rel&ﬂRaEO\ﬁ)lﬁilJE %Ohldsé/)glns‘lggl dye precursors

" BACKGROUND OF THE INVENTION

When oxidation dyes of the type comprising primary
intermediates and couplers are used in the dyeing of human hair,

¢ the procedure usually involves the use of a two part system. One

part is the lotion formulation which contains a variety of
ingredients, including the oxidation dye precursors, and forms a
gel immediately prior to application to the human hair, when
mixed with the second part, the developer formulation containing

" a suitable oxidizing agent. The developer usually contains an
oxidizing agent, such as hydrogen peroxide and as a consequence
"some of the natural melanin pigment of the hair may be initially
destroyed. The precursors in the lotion penetrate into the hair
and are oxxdlzed to produce the desired color. Such systems will
generally contaln S0% or more of organic solvents and
surfactants, an¢ requlre relatively high levels of dye precursors
to produce-théggesigéd color.

Several conditions are important for the procedures using
oxidative dyes to work properly. These include:

1. The formulations must be stable to insure a reasonable
shelf life. '

2. The compositions formed by mixing the lotion and

developer must have rheological properties whereby
application, either by use of a brush or with the fingers,
can readily distribute the’'dye throughout thé hair mass and
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Q@ produce the desired color. Several conditions are inportant for the

prfocedur es using oxidative dyes to work properly. These include: 1. The : .

dfnmul ations nust be stable to insure a reasonable shelf life. 2. The

qnposi tions fornmed by mixing the |otion 2nd devel oper nust have

Heol ogi cal properties whereby application, either by use of a brush or
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ﬁ;d dur % ﬁa%?tduﬁlﬁaetﬁgs@BQSrOEeGE&QE&edﬁwﬁﬁﬁﬂﬁh(Haﬁlﬁﬁﬂng fromthe
ir durin

e co devel opnent period can be substantially avoi ded. 3.

THe dye n1x$HP§taa§1aﬁﬁV| M°Pee?he hair, should allow

3. The dye mixture; as appiied to the hair, should allow
rapid diffusion of the dye precursors frcm the dye mixture
into the hair fiber.

4. The mixture, while thick enough to stay in place durinq
the color development period should be readlly rinseable
from the hair with water.

\ | 5. The mixture should preferably contain conditioning

agents which leave the hair in a condition such that it is
easy to detangle while wet and also feel smooth and be
readily managed when dry.

6. The lotion and developer should preferably, but not
necessarily, have comparable viscosities in order to
facilitate mixing.

7. The &yeing effect should be rapid, with a dyeing time
preferably under thirty minutes.

In conventional permanent hair dye products, the rheological
properties have éenerally'been attained by the use of a dye
lotion containing a high level of surfactants and organic
solvents to provide a thin lotion which, on mixture with a highly
aqueous developer solution of the oxidizing agent forms a'dye_
mixture with the desired gel~-like consistency. The disadvantage
of this approach is that the dye mixture still contains a high
level of surfactants which tend to retard the diffusion of the
dye precursors into the hair. The preferred surfactants in

commercial products have been nonionic or anionic materials which
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ragid di ffusion of the dye precursors fromthe dye mxture into the hair
fiher. 4. The m xture, while thick enough to stay in place during the™”
collor devel opnent period should be readily rinseable fromthe hair with
watler. 5. The m xture should preferably sontain conditioning agents which
Ie%ve the hair in a condition such that it is easy to detangle while wet
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perimanent hair dye products, the rheol ogi cal properties have generally been

at tjtai ned by the use of a dye lotion containing a high |evel of surfactants
and organi c There have been many efforts to produce oxidative hair

dyeing compositions having the desired properties, listed above,
while at the same time avoiding the aforesaid problens.

U.S. Patents 3,303,215; 3,331,781; 3,436,167 and 3,891,385
describe the use in hair treating compositions of specific
amphoteric surfactants such as the sodium salt of NQ(Nl,Nl-
dimethyl-aminopropyl)-Nz-alkyl (fatty) asparagine wherein the
\» sfatty” moiety is derived from the fatty acids of tallow.
Accordinq to the patents, the amphoteric surfactant can be
employed with organic solvents and any of a variety of catlonlc,
anionic or non-ionic surface active agents. There is no
indication of the use of quaternary ammonium salts in the
compositions.

U.S. Patent 4,402,700 describes hair dyeing compositions
containing quaternary ammonium compounds and also cites the
possible uses of amphoteric surfactants in the compositions.
These compositions, however, require the uses of organic solvents
and nonionic surfactants, and the amount of water in the
compositions is less than S50%.

U.S. Patent 4,532,127 describes hair coloriné compositioné
containing oxidative dyes togethef with an oxidizing agent. The
compositions require the presence of quaternary amine compounds
containing two long chain alkyl radicals each having about 10 to
26 carbon atoms. Any of a variety of surfactants may be present
in the composztlon which, although they have a high water content
may contain organic solvents. The lotions of the patent contain
di-long chain alkyl quaternary ammonium ccmpounds in the presence
of relatively large amounts of non-ionic surfactants. Théy are
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yents to provide a thin lotion which, on mxture with a highly aqueous

devgl oper solution of the oxidizing agent fornms a dye mixture with the - ::
desfred gel -1i ke consi stency. The di sadvantage of this approach is that the
dyejm xture still contains a high |evel ofy surfactants which tend to retard
the|ldi ffusion of the dye precursors into the hair. The preferred

sur1actauié ta benmeperabrptodactomnpard speenatoidnéenda iningniac meavelivals
whi ¢ g chdin §5;EZ&' éu?%e%hg%g ﬁzniu&ecb%%lﬂm "oh B6EKLAREABK with an
condi ti oni ng. erred conditioners for human hair are cationic

sur f act ARPBORARFER §P§ﬁﬁﬁ§a@%eelWéﬁt1964&ﬂﬁ(ﬂﬁrﬁP%ﬁnP%F%“Fnéﬁﬁﬁéflﬁréthr1
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hai | dyei ng conpositidns aV|ng the sired properties, |listed above, while
at {he sBRARDLFABIaFBPAANGIERNSIPDr BSaithe M dRECUrSOrs into the hair.

Furthermore, di-long chain alkyl quaternary ammonium are poorly
biodegradable, particularly as compared to the mono-long chain
alkyl quaternary ammonium compounds. The compositions disclosed
are free of anionic surfactants and anionic polymers.

ﬂU.S. Patent 4,663,158 describes hair conditioning
compositions containing an amphoteric surfactant together with at
) least one quaternary cationic polymer such as poly
(methacrylamidopropyl)trimethy_émmonium chloride sold under the
trade name Clairquat-l1. The compositions are acidic.

U.S. Patent 4,563,188 discloses hair dyeing compositions
containing specific para-phenylenediamine derivatives which may
contain any of several types of surfactants as well as organic
solvents. '

U.S. Patent 5,137,538 describes oxidative hair dyeing
compositions containing specific para phenylenediamines and N,Nl
diphenylalkylenediamines. The compositions may be acidic or
alkaline. They may contain organic solvents and anionic, ™

A

cationic, non-ionic or amphoteric surfactants.

It is known to thicken hair lotioﬁ/developer'mixtures by the
use of water soluble polyacrylic acid polymers such as those

known under the CTFA dictionary names polyacrylic acid or
carbomer. When these thickeners are incorporated in the alkaline
dye lotion they produce a thick cream or gel which is difficult
to mix with the aqueous hydrogen peroxide solution. Furthermore,
it has been observed that these water soluble polymers are not
stable in aqueous hydrogen pggpxide'solutions.
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[1Ng SPNPRSI H5@NSf acrylate copolymers, or any other anionic polymer,
is that they tend to deactivate quaternary ammonium conditioning
compounds by complexation. Furthermore, products containing a
simple aqueous acrylate system are difficult to rinse from the
hair. Additionally, experience has shown that lotions and
developers containing the specific anionic copolymer of USRe33786

1’ are difficult to formulate in that the viscosity of the resulting

mixture is not readily controllable.

It is an object of this invention to provide stable hair
dyeing compositions which avoid the aforesaid problems while at
the same time providing rapid dYeing permanent hair coloring
systems having excellent rheological properties. The
compositions of the invention are readily rinseable from the hair
at the completion of the color development stage and leave the
hair in excellent condition.

It is a further object of the invention to provide lotions

*b and developers which can be readily formed into a gelled mixture

having an appropriate viscosity to remain on the hair for a
sufficient period to achieve the desired hair coioring effect.

It is yet another cobject of this invention to provide a two
part composition which may be free of organic solvents and
contain substantially lower amounts of surfactants than has
generally been heretofore employed. '
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co talnlng oxi dative dyes together with an oxidizing agent The
cofrposi tions require the presence of quaternary am ne conpounds contalnlng-
| ong chain al kyl radicals each having about 10 to 26 carbon atons. Any
a variety of surfactants nay be presentg Ln the conposition which,

hough _t he o er %ontent may contain organic solvents The
| ORS~—cH e AT BAg chain al kyl quaternary ammoni um
ounds in the presence of relatively | arge anounts of non-ionic
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fact ant '
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I nhi bi |ng rapld drftusion o e dye precursors into t

t hefarmt &2 g¢l} onGhendphiankgPmpuasesnary amiRiim Beal poertgmposition -
having a pH of from about 7 to 11 and a water content of at least

about 70% by weight, a tinctorily effective amount of oxidative
dye precursors, an amphoteric surfactant and at least one
monomeric quaternary ammonium cationic surfactant having one long
chain alkyl substituent containing from about 10 to 26 carbon
atoms:. The second part, i.e. the developer is an aqueous

,‘-.

f composition with a pH of from about 2 to about 6, preferably 2.5
to 4.5. It contains a peroxide oxidizing agent and at least one
substantially water inscluble anionic acrylic polymer which is
solubilized on admixture of the létion and developer.

DETAILED DESCRIPTION OF THE INVENTION

The components in the aqueous.first part of the compositions
" of this lnventlon, i.e. the lotion, include water, the oxzdlzable
dye precursors, an amphoteric surfactant and a monomeric
quaternary ammonium cationic surfactant having one long chain
! alkyl substituent.

The water content of the composition is at least about 70%
by weight and may be as high as 95% or higher.

Unless otherwise specified the amounts of the various
ingredients in the compositions of this invention are in percent
by weight based on the total weight.

Amphoteric surfactants belong to the category of surface
active chemicals that possess a positive and a negative charge in

the same molecule and behave as a cation or an anion depending on
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particularly as conpared to the nono-1ong chain al kyl
The conpositions disclosed are free of LT
nic surfactants and anionic polyners. U S. Patent 4,663,158 descri bes’
condi ti oni ng conpositions containing fan anphoterlc surfactant t oget her

faCtQ”&érlety of well known betaines, sultaines, glycinates and

propionates which may be represented by the following structural

formulas:

R
R-N-(CH2)nCO0
R

.. Betaines:

9

. Sultaines: R1+
R“T‘(Cﬁz)n503‘

R

3. Propionates: ﬁﬂzCHzOH
R-N+

CHCH,CO0 ™

CH,CH ,0H

-

4. Glycinates: R-N+

| -
) CH,COO -

OR

OR

| PRALHBE hy IBnASRREMichIYe ROSHFHY na argge isr Ageanade
I I QU -d.- nﬂ%ﬁb@@ﬁpaﬁbhlonilarehQChéqatﬂdeScH%ﬁqﬁnxé]5535188 diysgl oses
enedl am ne

IS UPPEREENPE as wel |

CH,CH,CO0 Na

R-?+

. CH,CH,0H

R-N+

l
CH,COO Na

In the formulas, R is an alkyl or alkylamido group

containing from about 10 to about 20 carbon atoms, R, R

2 and

are alkyl or hydroxyalkyl groups, which may be the same or
different, and contain up to about five carbon atoms and n is a

positive integer up to about five.

CH,CH,COC-(CHp ) nCCC

R,
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I's known to thicken hair |otion/devel oper m xtures by the use of water:
ubl e polyacrylic acid polynmers such as those known under the CTFA EERRERE
tionary names polyacrylic acid or carboger. Wien these thickeners are
orporated in the alkaline dye Iotion they produce a thick creamor ge
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t her nore, served that these water bl e polyners are not
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86 teaches that rapid dyeing wth highly aqueous conpositions can be

I eved through the use of a certain crylate copol yner.  vi z an
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duce a thickeRpRepebbichataly 16iedbanphstarbopailysindeed 1outPe sultane,
myristamidopropyl betaine, myristyl betaine,
myristoamphoglycinate, myristyl propionate, stearocamphoglycinate,
stearoamphopropionate, steafoamphopropylsulfonate, stearyl
betaine, cocamidoethyl betaine, cocamidopropyl betaine,
cocamidopropyl hydroxysultane, cocamidopropyl dimethylamine
propionate, cocoamphoglycinate, cococamphocarboxypropionate,

cocoamphocarboxyglycinate, coco-betaine, cocoamphopropionate,
cocoamphopropylsulfonate. ~

The selection of the amphoteric surfactant or mixture of
surfactants for use in this invention is not critical. They may
be selected from amongst those suggested above, or from any of a
number of other known amphoteric surfactants. The amount of
amphoteric surfactant in the compositions is normally from about
0.5% to about 15% by weight préferably 2% to 8% by weight.

The amphoteric surfactants presently preferred for use in
this invention are:

Cocamidopropyl betaine, coco-betaine, stearyl betaine,
cocoamphocarboxyglycinate, cocoamphodipropionate, and
stearoamphoglycinate. )

The pH of the lotions of this invention will generally be
from about 7 to about 11. It is preferred, however, that this pH
-be in the range of 7.5 to 9.5.

Any of a wide variety of alkaline reagents can be used to
adjust the pH of the hair coloring compositions. Ammonium
hydroxide, because of its freedom from toxicity over a wide
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thernore, products containing a sinplegaqueous acrylate systemare
ULl Qb IS Ay AR ol oo SIOILA G, Y SXPRCESRER 1SS oy St
e3378Geare ditichientdd, tunénuwndnﬂhe|usemaintpkacesoos|br afogdmheare s dt Ng
i do2ubshitbsl SRy Ak Simedy B18TbERnTs LALJIRIR B 4
| e amlkidigdmy tagesps oWulim@s @i d bsiel agiper néAenexhaipl ec oty kapine,
éﬁ??gﬁaﬁs?%@ﬁfi&%ﬁﬁ A R A R T i
or dédetdamedamingye AHNIRAEY Y RroRaRol n aniepreshydomFiananedial iand
t her +@BjsB¢id refcyltf Hyl i i rihdthdHOV i dE1 k841885 any other of the
organic or inorganic alkalizing agents may be used, such as
sodium or potassium hydroxide, sodium or potassium carbonate,
sodium phosphate, sodium hydrogen phosphate, sodium silicate,
guanidine hydroxide and the like. The preferred alkaline
reagents are ammonium hydroxide, sodium carbonate and
ethanolamine.

With the reagents listed above, the selected pH will
generally be achieved if the lotion contains from about 0.1% to
5% by weight of alkaline reagent.

The oxidative dye precursors employed in the practice of
this invention comprise ocne or more primary intermediates
together with one or more couplers. The selection of specific
intermediates or couplers determines the ultimate color of the
treated hair. Such selection is not a critical aspect of the
practice of the invention.

A wide variety of primary intermediates can be employed in
this invention including, for example:

paraphenylenediamines, correqunding to the formula:

NR31R2
R¢ 3
R
Rg 4
Hp
il
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and devel opers which can be readily formed into a gelled m xture hayving-.an
appcopriate viscosity to remain on the hair for a sufficient period tag..::. .
achi eve the desired hair coloring effect- 1bt-is yet another object of this*
i nyention to provide a two part conposition which may be free of organic
soljvent s, afh Song ai anaUhstaohhahl Mayowrlaaattrltc%pfozsmef:é@@ﬁﬁ than has
gererally been hetet of or - BRILEF SUMWARY OF THE | NVENTI| ON
Thifs i AL MNERBFREesd actlwﬁspg?'t’e’s'y§9‘5%108rﬁ5’r“f%1 ) Grlesud! ktsméw%l

halr r COéhzmst:ﬂg:@@?@omtnoaae( bet mope Btljldrd&yelq(rpmps()s)‘wr v Kthre methorach
ot mer short ore se..to rma t1on co Ses a agueous
o hel i et e TeRaRviabing &2 Phirdtesnonka, Oisth W EREESr Al SFORRn: ert

of jat |£ashhenyl radical optionally substituted with an amino group, Ry

and R6 denote, independently of one another, aydrogen, a Cl-c6
lower alkoxy group, a halogen atom such as a chlorine atom, a
_cl-c6 lower alkyl group, or a Cl—c6 lower alkyl group subétituted
with one or more hydroxy group(s), and R4 and R5 denote,
independently of_one another, hydrogen, a cl--C6 lowgr alkoxy
group, a Cl-C6 lower alkyl group, or a halogen atom such as
chlorine, as well as their salts with inorganic or organic acids;
‘P N,N’-diphenylalkylenediamines in which the phenyl groups are
substituted at the para position with an OH or amino group
optionally substituted with a cl-c6 alkyl group, it being
possible for the amino groups joined by the alkylene group to be
substituted with C -C6 alkyl, C1 6 hydroxyalkyl or Cl-C6
aminoalkyl; para-aminophenols; ortho-aminophenols; ortho-

phenylenediamines, and heterocyclic oxidation bases.

Among the useful compounds of the formula shown above, there
may ke mentioned p-phenylenediamine, 2-methyl-
paraphenylenediamine, 2-methoxy-para-phenylenediamine, 2-chloro-
{ N-methyl-paraphenylene-dianmine, N-furfuryl-para-phenylenediaﬁine,
( 3-methoxy-Nl-methyl-paraphenylenediamine, 2-chloro~para-

r phenylenediamine, N-methyl-para~phenylenediamine, 2,3-dimethyl-
para-phenylenediamine, 5-chloro-Nl-methyl—p-phen9lenediamine, S=-
methyl-Nl,Nl-dimethyl-p-phenylenediamine, S—methyl-Nl-ethyl-Nl-
(amino-carbonyl-methyl)-p-phenylenediamine, S-methyl-Nl—ethyl-
l-ethylsulphonylaminoethyl)-p -phenylenediamine, N-(z-methoxy-
ethyl) -p~-phenylenediamine, 2,6-dimethyl- p-phenylenedlamlne, N, N—
bis(2-hydroxyethyl)-p-phenylenediamine. The N, N -

diphenylalkylenediamines include, for example, N,N —bis—(z—
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abut 70% by weight, a tinctorily effective anount of oxidative dye- .
precursors, an anphoteric surfactant and at |east one nononeric quatérnary:
anproni um cati oni ¢ surfactant having one-lpng chain al kyl substituent
cont ai ning fromabout 10 to 26 carbon atons. The second part, i.e. the
deva<nnydfduy§tm@upeu$N&emnsspehﬁnnubhhnqlpHuﬂyrémﬁdamnﬂne2 t ohabeut 6,
pref erabl to 4.5, ont.a | g east
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so] ubi |oz eshilphaties xauecadsot saitabilen -and developer DETAI LED DESCRI PTI ON
THE | NVENTI ON The conponents in the aqueous first part of the
conpositions of this invention, i.e. the lotion, include water, the

oxj di zabl e d@%OQEeEUF§éﬂ§Ph&ﬁ°éﬁpH8@§P|@I§UMﬁ%ﬁ%ﬁna%ﬁﬁrﬁlﬁﬁnﬁﬁethé

quiat er Nakye RPTER| Ughe2ki ARKC bal nkhtlidted HLail it é06Y, ChahB ALK F
supstituent. The' mater content of the co 05|t|on jS at least a 70% by
i ght amineREenel as3rPehhy '@5@N&nQHaﬁﬁgi 3-dimethyl-p- amlnophenol

2,6-dimethyl~p-aminophenol, 3-methoxy-p-am1nophenol, 2-chloro-p-
aminophenol, N-methyl-p-aminophenol and 3-(methylthio)-p-
aminophenol, of which p-aminophenol is preferred.

1 Among ortho bases, ortho-aminophencl, 5-chloro-orthoamino-
(_ phenol and ortho-~phenylenediamine are chosen more especially
according to the invention.

Among heterocyclic bases, it is preferable, according to the
invention, to use 2,3-diamino-6-methoxy-pyridine and 2-(2-
hydroxyethyl)amino~5-aminopyridine and their salts, and still
more especially 3,6-diaminopyridine, 2,6~dimethoxy-3-amino~
pyridine, 2-methylamino-3-amino-é6-methoxypyridine, 2,5-diamino-
pyridine, 2-~(N-hydroxyethyl)amino-5-amino pyridine, and 2-(N,N-
bishydroxyethyl)amino-5-aminopyridine. ‘

[ More especially preferred primary intermediates are p-
‘(L. phenylenediamine 2-methyl-p-phenylenedamine, N-(2-methoxyethyl)-
p-phenylenediamine, N,N-bis(2-hydroxyethyl)-p-phenylenediamine
and p-aminophendl. .

Among couplers or color modifiers there may be mentiocned, in
particular, the compounds corresponding to the formula:

Ry

6 Ro
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culim and.dbelRyy slenctes ydnoxy @n ami amnidepgriiuyg Which ganhbep[err] of
TediDe il QNS Aln 4 POShELY & char gﬁglrigo'ﬂﬁaih@ﬁl 8ufktrRIen gtom

whil e the negative charge is carried by @ c

oxyl or” sulfonate gloup.
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N geliup | e b Jf&y%iagy&ealiprs@ﬁgmltmé&wﬁ@@aaa@i D8_ lower

vatives identified int
h v AYIAROXYGILRNEY | IR DR of peSs LRVeRi AdKY IgIGRTItRi e37ANR,, R, and

e first three patents mentioned abové as well

R6 can denote a hydrogen atom or a Cl—c6 alkoxy group, a
hydroxyalkoxy group or a C,-C, lower alkyl group; it also beihq

possible for R, and R

5 4 together to form a methylenedioxy group.

Among the suitable couplers, there may be mentioned 2-
methoxy~-S-aminophenol, 2—methoxy-5-[N-(2- '
hydroxyethyl)amino]phenyl, 1,3~diamino-2,6-~dimethoxybenzene, 2~
methoxy-1-(N-methylamino)-4~(2~-hydroxyethoxy)-3~amino-~
benzene, l,3~diamino~6-methoxybenzene, 1,3-diamio-4,6~
dimethoxybenzene, 4,6—dimethoxy-1,3—bis[N—(2-hydroxyethyl)-.
amino)benzene, 2,6~-dimethoxy-3-{N=-(2-hydroxyethyl)amino]-1i-
aminobenzene, 2,6-dimethyoxy~3~{N-(2-hydroxyethyl)aminoj-i-
aminobenzene, 2,4 dimethoxy-3-{N-(2-hydroxyethyl)amino]phenol,
1,3-bis{N-(2-hydroxy-ethyl)amino]~4-methoxybenzene, 3-amino-4-
methoxyphencl, 3,4-methylenedioxy-l-aminobenzene, 2,6-dimethyl-
3-({N-(2-hydroxy-ethyl)amino}phenol, 2,6~dimethyl-3-aminophenol,
4-etnoxy-l-amiho-3-[N,N-bis(2-hydrox§ethyl)amino]benzené,,(2,4~
diaminophenoxy)ethanol, (2-amino-N-methyl-4-aminocphenoxy)-
ethanol, l-methoxy-2-(N-(2-hydroxyethyl)amino)-4-
aminobenzene, 3, 4-methylenedioxy-6~methoxyphenol, 3-amino-6-
methylphenol, 3,4-methylenedioxy-é-methoxyaminobenzene, 3-
aminophenal, 1,3-dihydroxybenzene-4-(hydroxyethoxy)-1,3-
phenylenediamine, 4,6-(dihydroxyethoxy)-1,3—phenylenediamine, and
1,3~phenylenediamine.

Other suitable couplers are é-aminobenzomorpholine, 1-
amino-7-naphthol, 6-hydroxybenzomorpholine, l1-naphthol, 1,3-
dihydroxynaphthalene and 1,2-dihydroxy-benzene. Among
heterocyclic couplers there may be mentioned 2,6-
dihydroxypyridine, 2,6~diaminopyridine, 2-amino-4-
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propi onates which may be represented by the follow ng structural forpul.as.:

: Bet ai nes: : [err] [err] in the formulas, Ris an alkyl er..::.%.
al Kyl ani do ‘group containing from about 10 about 20 carbon atons, R '
R[err] and R[err] are alky [err] or hydroxyalkyl groups, which may be the

san ZG ind3Hk CUURivh¥P- § CambRYL pi Y8 i 6T, bon naidemcyat n is a
positive 1ntéger, up to about five, This is the repl sheet
Sublst | ABEBOYRAGLRE 2 2 AR THUR Y O Y BAPIBEC AR TOA dotsin < THRRudhe

suijt abhg sbolariés g urtHdn Siammttum ioe! pgle-dianiyb hatkyilngyridines where
Iauroan'ghogl Cnlon%tl rc!c_xaeunr % é)rolpyllagélhfggit%g groups is mon- or
distributed with a'Cl-C6 alkyl group such as the methyl, propyl,
isopropyl, butyl, iso or sec-butyl, pentyl, sec-pentyl
neopoentyl, t-butyl, hexyl, 3-methyl pentyl or 4-methylpentyl
groups. The amino groups of either the amino-4~hyroxy- or 2-
hydroxy-4-amino-pyridines may also have mon- or d-cl-c
alkylation on the nitrogen atoms.

6

The 2,6 amino~, or 4-amino-2-hydroxy~ or 2-amino-4-hydroxy
‘. pyridine nitrogens may also either singly or doubly

be derivatized with alkoxy substituents of carbon lengths of 1 to
6 with specific mention of 2-hydroxyethyl, 3~hydroxypropyl, 4-
hydroxybutyl, S-hydroxypentyl, 6-hydroxyhexyl, 2-hydroxypropyl,
2-hydroxybutyl, 2-hydroxypentyl, 2-hydroxyhexyl, 3-hydroxybutyl,
3-hydroxypentyl, 2-hydroxyhexyl, 4-hydroxypentyl and 5-
hydroxypentyl groups.

Among trihydroxylated derivatives of benzene, there may be
mentioned 1,2,4-trihydroxybenzene, 1,2,4-trihydroxy-5-
alkylbenzenes in which the alkyl group is a C -Cq lower alkyl

1
/ group and 1,2,3-trihydroxybenzene, and their salts.

among diaminohydroxybenzenes, there may be mentioned 2,4-
diaminophenol and 2,5-diamino-4-methoxy-l-hydroxybenzene, and
their salts.

Among aminodihyroxybenzenes, there may'be mentioned 2-
amino-1,4-dihydroxybenzene, 1,4-dihydroxy-4-diethylaminobenzene
and 4-aminoresorcinol, and their salts.
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Lir oanphopr opi onat e, | aur oanphocar boxygl yci nate, lauryl sultane, .. .
i st ami dopropyl betaine, nyristyl betaine, nyristoanchoglycinate, =~ ° *:
i styl propionate, st ear oanphogl yci nate;4st ear oanphopr opi onat e,

bar oanphopr opyl sul fonate, stearyl betaine, cocam doethyl betaine,

uamhdloprombn@ekabat,xtwnldQpaamlyyldﬁwd;msuhésne4 mwsﬂb ireaprepy|

et am.ne_propi onat e coanphogl y.cina car boxypropi onat e,
Coad%ﬁ%%%fﬁﬁgéﬁﬁ§gpﬁaﬁgd' 0C5- ﬁ%;ﬁééq%i§%§f§5gg%%%oﬁatef%

Coanpépec bpylguptrefareedlhe sel ection of the anphoteric surfactant or

kKt ure of surfactants for use in this invention is not critical. They may
sel ected from anongst those suggested above, or fromany of a nunber of

her knommTaﬁphmuephddmﬁﬂmhﬁﬂﬂﬂﬂﬁs'Hﬂ?eﬂﬁﬁ#@noflanﬂﬁﬁﬁéﬁmda$Urﬁa@madb'|n
e CO Lyo frQm i rcbﬁ%so.saam hoiily -
eferg%%ébz}% {tagtg% WEI g it . el anph eoterl c surfact gnt séy;r e\s%@r%t

ef er hgdreyybeseens tamds %rﬁf&i-t‘qe&liwa}r‘é" (N- (p-hydroxyphenyl)amlnol 1-
hydroxybenzene, and their salts.

By way of a triaminobenzene, there may be mentioned 1,5~
diamino-2-methyl-4-(N-(p-hydroxyphenyl)amino}-benzene and its
salts. '

Also suitable as a coupler is N-acetyl dopa.

The table below lists some of the preferred primary
intermediates and couplers for use in this invention.

Preferred Primary Intermediates and Couplers

Primary p-phenylenediamine
Intermediates: . p-aminophenol
o-aminophenol

N,N-bis(2-hydroxyethyl) -p~-phenylenediamine

™~ 2,5-diaminopyridine

. p~toluenediamine
Couplers: resorcinol
l-naphthol
S-amino-o-cresol
2-methylresorcinol
N-acetyl dopa _
4,6-di(hydroxyethoxy) -m-phenylenediamine
m-phenylenediamine
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Cocam dopr opyl betaine, coco-betaine, stearyl betaine, et
cocoanphocar boxygl yci nat e, cocoanphodi propi onate, and stearoanphoegC|ﬂate'
The pH of the lotions of this invention Mnbl-generally be from.about 7°to
about 11. It is preferred, however, that this err] be in the range of

7.5 to 9.5. They PEAmATH dé‘t\ﬂim%ilsﬁ"fﬁ(sdl \and rfé°‘11% ﬁF% tBnthe asugous

adj ust 1b58¢oRHo®f thithd miAint i afiiiNg rRosl ¥ leempmal WA By el de.
because of its freedon1fron1tOX|C|t over E%gndP %gkéﬁgtratlon
range FHANELSigSon&RAFR |§5z£19ﬂﬂﬁﬁﬁ 3 ﬂ@taﬂeﬂpo POPUTY 3 e
can bebysedlqntpl@Q&ﬂﬁiahmytamnﬂﬂtﬁtomzrs%amwnmeughbydrOX|de any ot her

conpati bl e ammoni a derivative as an al kali zi ng agent, such as an
al kyl am ne, for exanpl e ethylam ne,

The quaternary ammonium salt employed in the lotion part of
the composition may be selected from any of a numher of known
monomeric salts including those of the formula

{ R; —N — Ry X~

_ R3 i
1 Rz and R3, which may be the same or different,
represent benzyl or lower alkyl groups containing 1 to 6 carbon
atoms, R, represents a long chain alkyl group containing from
about 12 to about 22 carbon atoms and X is an anion, normally a
halide, preferably a chloride. Typical representatives of. this
class of compounds include cetyltrimethylammonium bromide and
chloride, benzyldocosyldimethylammonium chloride (behenalkonium
. chloride), N,N,N-trimethyl-i-docosanammonium chloride
(behentrimonium chloride), cetyl dimethylbenzylammonium chloride
(cetalkonium chloride) and stearyl trimethylammonium chloride
(steartrimonium chloride), all of which are known compounds.

wherein R

The monomeric gquaternary ammonium compounds employed in the
lotions of this invention function not only as surfactants, but
also as hair conditioners since under the conditions employed for
hair coloring they tend to neutralize the anionic charge normally
present on the keratin of human hair. The compounds thus make
two important contributions to the conditioning of the hair. One
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or triethylamne; or al kanol am nes, for exanple ethanolamne, - -- re, e

L

di et hanol am ne, am nonet hyl -propanol, am nonethyl propanediol and ' :»;t'
tri shydroxymet hyl am nonet hane. Likew se, -aléy~ot her of the organic or

i norgani c al kal i zi ng agents, may_ be used,, such as_sodi Ol__pot assi ym
hydroxF&thQGdﬁﬁﬁﬁb%ﬁﬁiﬁﬁ%ﬁ{ﬁnEﬂﬁtﬁﬂ&ﬂ%&c§%ﬁﬁﬁﬂ?pﬂﬂsgg%t§F§5ﬁﬁqnﬁ%wﬁ?ﬁben
phosphdise thaeditiye Pddsaice gfiarhei hendychakn dellepd greup Keprbvesprfer red
al kal i ne.reagent s ar, L um r x| : ' car ban
et hanolrié’ﬁrﬁéﬂ%\n’ t‘ﬁfttﬁ"eeame%{g}e'nt sﬂ#s 3e'§15§%%§‘§‘?‘5 tuﬁéegge g'c?’ tg%%ﬁ%wdﬁtanqle
gener akhyi llee wathi evigd Wil hiee bt $mootivnanmd nge f read Abyumatagsd: whey Wiry.
wei ght of al kaline reagent. The oxidative dye precursors enployed in the
practice of this invention conprise one or nore primary internedi ates
toget her wi tSpewnid isy qHALLTRARY IBROMHEN SEPRRPRBAS oFUdSadile & omiusensdi at es
or COURLSTS JRIGHETdESaEdE UbdtyPELIAOLRY 1 2hmb R R RGBS slaRI r- Such
selection 1s not a critical aspect of the, _
cetethyldimonium bromide, cetrimonium tosylate, behenalkonium
chloride, behentrimonium chloride, cetalkeonium chloride,
stearalkonium chloride, steartrimonium chloride,
dodecyldimethylehtylbenzyl ammonium chloride, myristalkonium

chloride, and myristalkonium bromide.

Presently preferred quaternary ammonium compounds for use in
this invention are: behentrimonium chloride, cetrimonium chloride
and stearalkonium chloride.

The concentration of the quaternary ammonium compound in the
lotion of this invention is from about 0.1% to about 5.0% by
weight, preferably 0.5% to 2.0% by weight.

The viscosity of the completely formulated lotion of the
invention when it is ready to mix with the developer is from
¢ about 1 cps to about 5000 cps, preferably 1 cps to 500 cps.

The lotion may contain organic solvents to assist in _
dissolving the dye precursors. However, it has been observed
that in the compositions of this invention, the organic solvent
content should be kept at a minimum. More solvent than is
necessary to dissolve the precursors may have the effect of
retarding diffusion of the precursors into the hair for reaction.
Accordingly, the organic solvent content of the lotion may be
from 0% by weight to about S% by weight. '
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practice of the invention. A wide variety of primary internedi ates_can be
enployed in this invention including, for exanple: paraphenylenedranrnes

-------

correspondi ng to the fornmul a: - 10 -Substitute sheet - 27 June 1996 |n
which R err] and Rlerr], which my be idemti-cal or different, can denote

hydr ogen, a err].- err |.ower, al kyl .grou al k I radrcal
subst it ut ed TWPLF te SRYYROEF dgﬁﬁﬁgi %fiafe%s g%%?ﬂg? to

met hyl Fu}:aboenlrwasmeugmsarm&ngaebeﬁwﬂwpmd alécupfupayhogr Opaéyﬁlyd&dsﬁenyl
radi ca subst i t ut Wi t n .a rr and R not e

| ndepohdERPRT o ke Sy Ton PR, A e V0 B ol Bued)
group, eahlaa'lsogenemcrfmssxmh ags eghokxlyorettheras om a ( err] Cerr] |ower alkyl
group, or a CJerr]-Clerr] lower alkyl group substituted with one or nore

hydroxy group(s), and Rlerr] and Rl err] denote,
Other conventional agents often employed in hair coloring

compositions may be employed in the lotion or in the developer.
These include, for example, fragrances, coloring agents and
chelating agents. Antioxidants such as sodium sulfite
erythroboric acid and ascorbic acid may also be included to
inhibit premature oxidating. '

. The oxidizing composition or developer employed in the
invention is an acidic aqueous composition which comprises the
selected oxidizing agent together with one or more anionic
polymers which are inscluble in water.

The preferred oxidizing agent for use in the developer of
the invention is hydrogen peroxide although other peroxides may
be employed. These include, for example, urea peroxide, melamine
peroxide, ‘perborates and percarbonates such as sodium perborate
or percarbonate. The concentration of peroxide in the de#eloper
may be from about 0.5% to about 40% by weight, preferably 0.5% to
30% by weight. If the preferred hydrcqen'peroxide is employed,

{. the concentration will be from about 0.5% to about 12% by weight,
preferably 3% to 9% by weight.
An important aspect of the practice of this invention is the
selection of the anionic polymer for use in the developer. As
indicated above, some anionic polymers includihg certain acrylate
polymers tend to deactivate quaternary ammonium compounds by
forming complexes.
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I ndependently of one another, hydrogen, a CJerr]-Clerr] |ower alkoxy group,

a err]-Cerr] lower alkyl group, or a halogen atom such as chlorine, as: < |
well as their salts with inorganic or organic acids; L
N, N[ err] - di phenyl al kyl enedi am nes i n whichgthe phenyl groups are |
substituted at the para position with an OH or am no group optionally
substltutedﬁmn¢1QFQIQ?W?VQIGH¢§r%ﬂ¥W1a@#@ﬂpc|H9MXﬂ3ﬁfgﬂﬁ&ﬁQﬂQ¥¢or t he

am no_ {4 &'I‘x’?%i’&eé hes@éxkyé e p%?é'ﬂlag Q%dSl&iEtr’:cN«'t&ﬂn 4P with

qu] err] alky %(%ar hydr oxyal kyl cﬁew err] .

am nod IPr%ﬁ&E%%ﬁﬁ%o @ et et ?%)%mﬁﬂBpHEnQQFP Qqﬁ)use herein.

phenylensdi ard neSad B0y ed ef ey il toa 0 daénﬁlifb.&%ﬁaay Aarmmu té'lﬁnplﬁ@fﬂésts

conpounds of  the forgu#g shown above, therg gg qp

p- pherﬂﬁ N eeadl twared-é atp%e?‘&?eﬁ i dngr san Sultable

2- met hmo;crpﬁ ap@tmtsnsmhmﬂmecopﬂbmgrs fblrmtdhmrqmreecphemd edeid] aghae,

N-f ur fur henyl e |an1 Xy thyI aphen Ienedlan1ne

2- chl drﬁ) %xﬂp‘ﬁe?f/%/ Q?Y]N-e %P? para p enyﬁ lhcgﬁj a?ﬁn

2, 3(Mdupdm&mexsnwhpbbnymeimﬁheanrkﬂamlde or methacrylamide. The

5-chl ngoeé\lleltéé ;@fﬂ{érg P@Wéérk%?'éﬂénéevénper are esters of acrylic
polymers and polyalkylene glycol ethers of long chain fatty
alconols, for example esters of acrylic polymers and polyethylene
glycol ethers of stearyl alcohol such as steareth-20 represented

“ by the formula CH, (CH,), CH, (O CH,CH,) OH wherein n has an

~average value of 20.

Anionic polymers which include homologs of stearyl alcohol
such as cetyl and arachadyl alcohol or mixtures of such alcohol
segments such as cetearth-20 which is based on a mixture of cetyl
and stearyl alcochols may be used. '

The presently preferred anionic polymers are alkali soluble
polymers available from Rohm and Haas, Philadelphia, Pa. under
the trade marks Aculyn 22 and Aculyn 33. The former is believed

P

o
1

to be a steareth-20 ester of a copolymer formed from acrylic or
methacrylic acid or their lower alkyl esters. These preferred
copolymers may be employed separately or together in any selected
proportion. i '

The concentration of anionic polymer in the developer is
from about 0.1% by weight to about 20% by weight, preferably 0.5%
to 10% by weight.

The developer may also contain from O to about 0.2% by
weight of a stabilizer such as phanacetin or ethylene diamine
tetracetic acid (EDTA).
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mefhyl - N , N[ err]-di met hyl - p- phenyl enedi am ne, 5-nethyl-Nerr]-ethyl - N[err]
(afi no- carbonyl net hyl ) - p- phenyl enedi am ne, - 5-nethyl-N -eth 1- Nerr] -

- et hyl sul phonyl ami noet hyl ) - p- phenyl enedi am ne, N-(2-nethoxy- ethyl)

- p- phenyl enedi am ne, 2, 6-dinethyl -p- phenybenedianine N, N bis

(2- hydr oxyet hyl) -p- phenylenedlan1ne The N, N err]

di pheny! al kJhen¥dBseisidy iafcIthde developesnie, P#\PR?EFFI] fop; ipkure witdy -

hydr oxygkhybt 1 BnNier ieh-dl Sbendniineplery }dud esedoagpre by Hegightsal ts with

aci ds such as the nnnohydrochlorldgﬁ di hydr.ochl ori des or sulphates are al so
SU|tabPEerﬁﬁﬁﬁéYp1aﬁﬂﬁb rA% R OF ¥edIhdanl e according to the invention,

there nay be nentloned p- am nophenol, 2-nethyl-p- am nophenol,
3- et hyl -

3 ey b o ROPEOl 2 SR R AOPNRRL, eng wiscosisites of

the lotlon and the developer be close to each other. If the
difference in viscosities is too great they will be difficult to
mix. On shaking the thinner solution will agitate well, but the
thicker component will be more difficult to agitate and the rate
of blending will be slowed down. :

The pH of the developer is from about 2 to about §,
L preferably 2.5 to 4.5. Any of a variety of non-toxic acids or
buffers may be employed to maintain pH. Phosphoric acid is the
most preferred.

The lotion and developer are mixed just before application
to the hair. On the hair, they form a stable gel with enough
consistency and body to remain on the hair during the complete
coloring period without dripping or running. The primary
intermediate and coupler, i.e. the dye precursors diffuse rapidly
into the hair'toqether with the oxidizing agent. The dyes'form
within the hair fiber and, since they are lardge molecules, remain
in the hair so that the color change is permanent. The term
;_ "permanent” means that the dye does not readily wash out of the
hair with ordinary shampoos. The color achieved with the
products of this invention is so stable that it ﬁay survive as
many as 20 shampoos without noticeable change.

At the end of the coloring period, the composition is washed
from the hair with an ordinary water rinse followed by a shampoo.

The compositions of this invention may be separately
provided in a kit or package form ready for mixing by the user,
either professional or personal, to initiate the dyeing process.
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am nophenol , N-met hyl'- p- aninophenol and 3-(rmethyl thio)-p- am nophenol.. of .
whi ch p-amni nophenol is preferred. Anpong ortho bases, ortho-ani nophenol,
5-chl oro- ort hoam no- phenol and ort ho- phenylenedlan1ne are chosen nore
especially according to the invention. Amgpg heterocyclic bases, it is
preferabl e, according to the invention, to use

2, 3- dildniifo-FesAdttiex E DGR e aFhe 21?21°Hyaf‘8x§€1enﬁ$"£ﬁ‘?ﬂ)e‘5 BYyi BbHIRT di ne

and t heidn Hildebr BNhHtind ma)ne @sp@%aﬁk&ﬁ 6-1cH atmerwrwé Ghi%ed on the
2, 6- dlnethoxy 3- ani no- ég’ di ne, 2-nget y# m, no- 3-.amn _no- nethoxyggrldlne
2. 5- ditdiTho-L Syis RTRECHERIE HyRIr %‘;&/e‘itl’ﬁl oL PR f3 8t no ]b%/r}%il?i% ahged
2- (N, Mo tﬂl%hyf_dfé?ﬁ()’ﬁ{ Wlaﬁmm Ve DOPyE| gubeeqMert esfeli @t YoRr €6 eered
prlna |nter i at es -~ phenyl enedi ani ne 2- net hyl - p- pheny!l enedani ne,
N—(2 {gﬁﬁ)qe 1 enedi ami ne,

N,N—bIS(2 hydr oxyet hyl ) - p- phenyl enedi am ne and p-am nophenol . Anong

couplers orncolior, MU G5 {0elEcIPYaRE R tho 8 Y s Ifhvention comprises
those containers. In the most convenient form, there will be two
containers, one containing the lotion, the other the developer.
1t may also be convenient to package the developer in separate
containers one with the oxidizing agent, the other with the
_ anionic polymer in water. With both embodiments of the
L invention, the ingredients in the agueocus composition of the
first container will include the dye precursors, the amphoteric
surfactant, the quaternary ammonium coﬁpound and the alkaline
reagent all in the amounts defined akove.

The method of the invention comprises applying the mixture
to the hair to be colored and allowing it to remain in contact
with the hair until the desired hair color has been attained
after which the composition is removed from the hair as described
above.

The following non-limiting examples are given by way of
illustration only. '

TN T

EXAMPLES 1-40

The lotions and developers shown below are prepared by
mixing the separate components. When these 8 lotions are
separately mixed with any of the 5 developers, 40 different
gelled hair coloring compositions are prepared which color human
hair when applied thereto and thoroughly incorporated in the hair
by finger manipulation.
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particul ar, the conpounds corresponding to the fornmula: [err] I n- wRtch -~ ¢

Rlerr] denotes hydroxy or an amino group which can be substituted wi'tfi"one -~ *.:.

or nore Clerr]-(err] hydroxyal kyl groups; Rerr] and Rerr], i ndependent |y
of one another, can denote hydrogen, a hydroxy group, an am no group
optlonq‘ IS stituted with a Clerr]-C[er?} -l ower. hydroxyal kyl group or a
derr] | oner al kyl group; and Rlerr] R err] and R err] can denote
a hydrogen atomor a Cerr]-Cerr] al koxy group, a hydroxyal koxy group or a
C[err] fﬂ&%é&leHEEBr al kyl group; it al g0 beifng pogsiblg forgR erg] ang

R err] Togettier—to f mmanthawmmwmmmT/mmgﬁmsmehr —
couplers, there may be nentioned 2- nethoxy-5-am nophenol, 2-nethoxy-5-

N (2- M&%Y@&? %ﬂn petahsay! , 41s3- digar no- 2, 6- dimet hoxybgngeng, g2 __

met hoxy- éééggggcarbgg;gg cmgtehydroxyethoxyg 3- an1go-__ L __ 2 6
Cocoamphydipropionate - - -- -- 3.0 - — -
Ammonium hydroxide 1.0 1.0 - —— -- 0.5 0.3 -—
Sodium carbonate - -— 1.2 - - - - -
Sadium bicarbonate - -- 0.5 - == - _— e
Sodium citrate - -- 0.4 -- - - - -
Aminomethyl propanol - - -- 3.0 - - - -

~  Monoethanol amine -~ == == = 5,0 == == -
Behentrimonium chloride 1.0 - -- 2.0 0.5 3.0 -- -
Cetrimonium chloride - 2.0 - - - -~ - 1.0
Stearalkonium chloride - - 2.0 =-- - -- 5.0 -
P-phenylenediamine’ 0.2 0.3 0.5 0.4 0.1 1.0 3.0 0.5
Resorcinol 0.1 0.1 0.2 0.1 0.1 0.3 1.0 0.2
EDTA 0.1 g.1 0.1 0.1 0.1 0.1 0.1 0.1
Sodium sulfite 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Fragrance 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Water ) 92.9 91.8 89.9 89.2 S1.0 88.9 84.4 96.0

> Developers

Ingredients Tl 2 '3 4 5

Hydrogen peroxide 3.0 6.0 6.0 3.0 6.0
Aculyn 33 1.5 1.5 2.5 1.0 5.0
Aculyn 22 1.5 1.5 1.5 5.0 5.0
EDTA 0.1 0.1 0.1 0.1 0.1
Phosphoric acid 0.1 0.1 0.1 0.1 0.1

~Water 93.8 90.8 89.8 90.8 83.8
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benzene, 1, 3-di am no- 6- net hoxybenzene, 1, 3-di am o-4, 6- di net hoxybenzene,, .

4, 6-di net hoxy- 1, 3-bi s[ N- (2- hydr oxyet hyl ) - am nol benzene;

2, 6- di met hoxy- 3- (N- (2--hydr oxyet hyl ) am nol - 1- am nobgg i

2’ 6-di met hyoxy- 3- [ N ( 2- hydr oxyet hyl ) ami ne]2d  ani noﬁmm""l”ﬂll I

di met hO’WH%‘IE %sg—@m%%t hyl ) am no] phenol , * € L RS %
1,3-bis -hydr oxXy-ethyl ) am no] - 4- net hoxybenzene, 3-am no- 4-

met hoxyphenol , 3, 4= et hyl enedi oxy- 1- am nobenzene, 2, 6-di net hyl -

3-[ N- (2- hydr gxy- et,hyl ) ani.no] phenol 2. 6-di met hyl - 3- am h I

- et hoxy- 1- am'?no- 34 KY"& H—“Biaé‘{“g‘?‘ﬁycd’m%’f)ﬂﬁs gﬁoﬁ%f bhé’rﬁ‘gagln@?fp@gﬁ- forffs a gel on
di am nophigRe el e Rad Phrts @gmﬁﬂgmg)_— N- net hyl - 4- am nophenoxy) - et hanol ,

1- met hoxy-2-[ N- (2- hydr oxyet hyl ) ami no] - 4-
am nobenzene, 3, 4- net hyl enedi oxy- 6- net hoxyphenol , 3-am no-6- nethyl phenol,

3, 4- net hyl enedi oxy- 6: et h .nob 3., an |
B e o TR AN ISR 5% 3 5+ AR BN o gooue 1 coninin
4, 6- (di hydr oxyaf higsud -0lo % pgfnyéigrnech ABHHE 5 BNy Jwé’aif_ﬁheﬂﬁtel&@ﬁ' 8 Himary

O her suitable couplers are am nobenzonor phol i ne, o
intermediate and at least one coupler for the formation of oxidation dyes, from about

0.1% to about 5% of a monomeric quaternary ammonium compound having a linear long
chain alkyl substituent, from about 0.5% to about 15% by weight of an amphoteric

surfactant and at least 70% by we'ight water; and

b: an aqueous developer having a pH of from about 2 to about 6 containing from
about 0.5% by weight to about 40% by weight of a peroxide oxidizer and from about
-0.1% by weight to about 20% by weight of a water insoluble anionic polymer which

dissolves to form said gel when mixed with said alkaline aqueous lotion.

2. A composition as in claim | wherein:

a: the pH of the lotion is from 7.5 to 9.5, the primary intermediate and coupler
0 content is from 0.005% to 2.5% by weight, the content of quaternary ammonium
compound is from 0.5% to 2.0% by weight, the amphoteric surfactant content is from

2% to 8% by weight and the water content is at least 70% by weight; and

b: the pH of the aqueous developer is from 2.5 to 4.5, the peroxide oxidizer content
is from 0.5% to 30% by weight and the anionic polymer content is 0.5% to 10% by

weight.

3. A composition as in claim | wherein the developer contains from about 0.5% to

about 12% by weight of hydrogen peroxide.
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am no- 7- napht hol’, 6- hydr oxybenzanor phol i ne, 1- naph
di hydr oxynapht hal ene and 1, 2-di hydr oxy- bgn;ene M Hﬂluwcoum ers..

there may be mentioned 2, 6- di hydroxypyridisne,

2- am no- 4- -13- hydroxypyrindi ne, 2-hyroxy- 4 am no- pyri di ne,
2- hydr oxy- 5- ,amn : Yol I Bl G rdrh lgne4 uded
al so are furt her %r{: g{;kﬁc\}%rﬁa%ﬁcgﬁgpél amrﬁﬁxa EN&I gﬁrﬂ dﬁﬁes {/\/nelrégom §z;m no

ni tr ogeabedt A% byrweightofdiidnogeyr menpade.s man- or distributed with a
Cerr]-Cerr] alkyl group such as the nethyl, propyl, isopropyl, butyl, iso
or sec-butyl, pentyl, sec-pentyl neopoentyl t-butyl, hexyl, 3-nethyl

pentyl or 4-get hylppgﬂtcéhtaﬂ\r%ﬁ)ﬁvo qﬁ’éHu@g QHﬂﬁn af]uﬁ” 5 al ?on mixing of

am no- 4- hyr oxy- Ainos pyri ave
d- ([ er r }heQwey pdris for coloring human hair comprising separate nrst and second com.amers.

a: the first container containing an alkaline aqueous lotion having a pH of frorn
about 7 to about 11 containing from about 0.005% by weight to about 5% by weight of
at least one primary intermediate and at least one coupler for the formation of oxidation
dyes, from about 0.1% to about 5% by weight of a monomeric quaternary ammonium
2 " compound having a linear long chain alkyl substituent. from about 0.5 to about 15% by

weight of an amphoteric surfactant and at least 70% be wéight water;

b: the second container containing an aqueous developer having a pH of from about
2 to about 6 containing from about 0.5% by weight to about 40% by wieght of a
peroxide oxidizer and from about 0.1% by weight to about 20% by weight of a water
insoluble anionic polymer which dissolves to form said gel when mixed with said alkaline

aqueous lotion.
6. A kit as in claim 5 wherein:

( a: the pH of the lotion is from 7.5 to 9.5, the primary intermediate and coupler
content is from 0.005% to 2.5% by weight, the content of quaternary ammonium
compound is from 0.5% to 2.0% by weight, the amphoteric surfactant content is from

2% to 8% by weight and the water content is at least 70% by weight; and

b: the pH of the aqueous developer is from 2.5 to 4.5, the peroxide oxidizer content

is from 0.5% to 30% by weight and the anionic polymer content is 0.5% to 10% by

weight.
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aIkyIatlon on the: nltro en The 2,6 am no-, or 4-am no-2- hydroxy
2-am no- 4- hydroxﬂ“{lg ‘l ﬁrﬂgens may al so elther singly or doubl ¥ -be
derivatized with nts of carbonlengths of 1 to 6 with
specific mention of hydroxyet hyl , 3- hytr8 xypropyl 4- hydroxybutyl

5- hydr oxypentyl, 6-h %ex dr oxy utyl,, . .
2- hydroxypen yl, H%}/‘ﬂ}o c&%}rdg %"rﬂ%hﬂh%f ‘Efﬁc co’néprh %Fé %mﬁt %/ﬁF hair with 2
2-hydr oxyfigxy b a%elty BhO04BESS Yompsition vAiEh OeyRent él & URdg ATDRAWO parts
tri hydr oxyFat le)daderl\gat i%ées of gfebgzene there may Ee mantlo%ed P
1, 2, 4- teomprsimgcybenzene, 1, 2, 4-tri hydroxy-5- al kyl benzenes in which the
aI kyI group is a (Jerr] -C[err] | ower al kyl group. and

1,2, 3-trihydroxybenzene, and their salts. Anmong di am nohydr oxybenzenes,

there nmay beznent Lpnadiide QQuthﬁmuBﬁmemg'a 9Pldof from about 7 to about 11 containing
2, 5-di am no- 4- met hoxy- 1- hydr oxybenzene, d their salts. Anong

am nodi hyr oxfroenzabows 0.008% dynmpighe lﬁemquénéﬁ by weight of at least one primary
intermediate and at least one coupler for the formation of oxidation dyes, from about

0.1% to about 5% of a monomeric quaternary ammonium compound having a linear long
chain alkyl substituent, from about 0.5% to about 15% by weight of an amphoteric

surfactant and at least 70% by weight water;

b: an aqueous developer having a pH of from about 2 to about 6 containing from
about 0.5% by weight to about 40%. by weight of a peroxide oxidizer and from about
0.1% by weight to about 20% by weight of a water insoluble anionic polymer which
dissolves to form said gel when mixed with said alkaline aqueous lotion; and maintaining

such contact until the hair is permanently colored.
8. A method as in claim 7 wherein:

a: the pH of the lotion is from 7.5 to 9.5, the primary intermediate and coupler
i content is from 0.005% to 2.5% by weight, the content of quaternary ammonium
( compound is from 0.5% to 2.0% by weight, the amphoteric surfactant content is from

2% to 8% by weight and the water content is at least 70% by weight; and

b: the pH of the aqueous developer is from 2.5 to 4.5, the peroxide oxidizer content
is from 0.5% to 30% by weight and the anionic polymer content is 0.5% to 10% by

: welght

9. A method as in claim 7 wherein the developer contains from about 0.5% to about

12% by weight of hydrogen peroxide.
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am no- 1, 4- di hydr oxybenzene, 1, 4-di hydroxy-4-di et hyl am nobenzene and | .
4-apinoresorcinol, and their salts. This is the replacenent sheet :  Anong:
substituted 1, 2-di hydroxybenzenes, 4-nethyl-1,2- di hydroxybenzene and =~ -~
3- met hoxy- 1, 2-di hydr oxybenzene are espe’craﬁsl y preferred. The

am nohydr oxyhgnzenes are chosen .in partjcular.  from 2-

2 ho- 4. ot by pengheiod o5 i 355 Bntheeh b deylinek GR0RLES L gbout 0.5% to about
hydr oxy p2azey ettt of hydfigeR pasdxide. N- (p- hydr oxyphenyl ) am no] - 1-

hydr oxybenzene, and their salts. By way of a triam nobenzene, there nmay be
mentioned 1,5- di am no-2-nethyl -4-[ N (p-hydroxyphenyl)am no] - benzene and
its salts. Also suitable as a coupler is N-acetyl dopa. .

* 4 L " S *
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The table below lists some of the preferred primary internedi ates and .o
couplers for use in this invention. Preferred: Primary Intermediates and
Coupl ers Primry p- phenyl enedi am ne | nt er nedi at es: :
p- am nophenol o-am nophenol N, N-bi s(2-hydroxyethyl) -p- phenylenedlan1ne

2, 5-di am noABSTRATT OHE AHIE MY8CcREsIRECOUP! ers: resor ci no
1-napht hol 5-@m no-o0-cresol 2-methytresorci nol N-acetyl dopa 4, 6-d
(hydr oxyet h@IYLE -OF pINVBNEICN: BIATRECOLORENG' COMPOBITION |

A two part aqueous composition for coloring human hair which
forms a gel on mixing of an alkaline aqueous lotion first part
having a pH of from about 7 to about 11 containing from about
0.005% by weight to about 5% by weight of at least one primary
intermediate and at least one coupler for the formation of
oxidation dyes, from about 0.1% to :;about 5% of a monomeric
quaternary ammonium compound haQing one lonq chain alkyl
substituent, from about 0.5% to about 15% by weight of an
amphoteric surfactant and at least 70% by weight water, and
an aquecus developer second part having a pH of from about 2 to
about 6 containing from about 0.5% by weight to about 40% by weight
of a peroxide oxidizer and from about 0.1% by weight to about 20%

by weight of a water insoluble anionic polymer which dissolves in

the formed gel.

.
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-¥15 - The pri mary i ntermedi ate(s) and coupler(s) in the aqueous Ié‘t‘ﬁ“gﬁ" fm;

the i n\ientlﬂfgzg 4,3‘5%5}@: be-gnptoyed in equinolar quantities, each at a
cencent|r af |«gm.@;§ H’g UéBSA)T% abput 5% by wei ght, preferably 0.005%to

2. 5% by wep: gp;ja,t gr nar’” ai?m') um sal t eSgthstitate sheéte 270durom 196  of

t he corpggsa ’b‘e” Seré’c m any of a nunber of known nononer.ic

salts i %n“ 't‘f?ep?‘?eﬁ‘rm}a [err] wherei n[R ETREPLACED' $HBRUS 3G

Rerr], y bga e s%hﬁﬂﬁﬁ'arfferent,-represe D?&B (k ver  @ldyds

gr oups |cont ainin to 6 Ca{LE1 n atong, R err] reprg¢ é é %|.,_¥Jd“;"“

group ¢oRithiQRy Fhotlt Lo abput 22 earbon 3 loTy E{ gn‘i PN

normal |y a halide, preferably achioride. Typical asvgmg)t T topaged ...

cl ass of compounds i ncl ude cetyltﬂﬂEﬁEﬂ&E&ﬁé&hﬂﬂﬁﬂb PEEACh ng - Page 2. 10/ PeBed o
DATE GF RECEIPT ..o

HAIR COLORING COMPOSITION

BACKGROUND OF THE INVENTION

when oxidation dyes of the type comprising primary
intermediates and couplers are used in the dyeing of human hair,
the procedure usually involves the use of a two part system. One
part is the lotion formulaticn which contains a variety of .
ingredients, including the oxidation dye precursors, and forms a
gel immediately prior to application to the human hair, when
mixed with the second part, the developer formulation containing
a suitable oxidizing agent. The developer usually contains an
oxidizing agent, such as hydrogen peroxide and as a consequence
some of the natural melanin pigment of the hair may be initially
destroyed. The precursors in the lotion penetrate into the hair
and are oxidized to produce the desired color. Such systems will
generally contain 50% or more of organic solvents and .
surfactants, and require relatively high levels of dye precursors
to produce the desired color. - '

Several conditions are important for the proéedures using
oxidative dyes to work properly. These include: '

1. The formulations must be stable to insure a reasonable
shelf life.

2. The compositions formed by mixing the lotion and
developer must have rheological properties whereby
application, either by use of a brush or with the fingers,
can readily distribute the dye throughout the hair mass and

This is the replacement sheet
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chloridez benzyl docosyl di met hyl ammoni um chl ori de (behenal koni um chl ori de),
N, N, N-trinethyl - 1- docosanamoni um chl ori de (behentrinoni um chloride), cetyl
di: met hyl benzyl amoni um chl ori de (cetal koni um chl ori de) and stearyl

tri met hyl ammoni um chl ori de (steartrinoni um chl ggbstitute 3heett 2¥highe 996
known conpounds. The nononeric quaternary dhnnniun1conpounds enpl oyed in

the lotions of thi t
hair conditi 0,3{@,%' 3, ﬁg\éegna %Eéfcé Ons éﬁ’p &y %&W Eaﬁhiﬂgsfréuttﬁé S0 as

oye hair col oring
they tend to mgurrdhrZBchéeaﬂ¢kﬁﬁ(9 QUYRNRMYT REFILP Y Fégeﬁﬁ on the keratin
of human ha|rsdgggaggggqqusvﬁhmﬁdnake two inmportant contributions to the
conditioning of the hair. One - 16- is that they neutralize the anionic

charge on the keratin. Another is that the presence of the |ong chain alkyl
group inproves.t heThe dye mixture, as applied to the hair, shou?d allow

rapid diffusion of the dye precursors frem the dye mixture
into the hair fiber.

4. The mixture, while thick enough to stay in place during
the color development period should be readily rinseable
from the hair with water. '

5. The mixture should preferably contain conditioning
agents which leave the hair in a condition such that it is
easy to detangle while wet and also feel smooth and be’
readily managed when dry.

8. The lotion and developer should preferably, but not
necessarily, have comparable viscosities in order to
facilitate mixing.

7. The &yeing effect should be rapid, with a dyeing time
preferably under thirty minutes.

In conventional permanent hair dye products, the rheological
properties have éenerally been attained by the usé of a dye
lotion containing a high level of surfactants and organic
solvents to provide a thin lotion which, on mixture with a highly
aqueous developer solution of the oxidizing agent forms a dye
mixture with the desired gel-like consistency. The disadvantage
of this approach is that the dye mixture still contains a high .

' level of surfactants which tend to retard the diffusion of the
dye precursors into the hair. The preferred surfactants in
commercial products have been nonionic or anionic materials. which

This is the replacement sheet
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I l:,lbl’i city of the hair. The conditioned hair i s easy to detangle while wet.
It wll feel snooth and be readily managed when dry. Specific quaternary
anmoni um conmpounds suitable for wuse in this invention are:

cetyl trimet hyl ammoni um chl ori de, cet et hyl_dj nonSubsstitucerisheet <27 Juine 1996
tosyl ate, behenal koni um chl ori de, behentriToni um chloride, cetal konium

ghljorl ngos':n%%:' ﬁé@lfibuéma@lb' ebhdlPr i if trlm:jﬂml f:&ttzeafd'kchemmnonersdfor |
oecy e e enz arrm)nu rlae r.sta ni um I de, an
myri st al KB "?;1 égghflﬁ/“ r]:eaﬂ M%r%a?w‘qg ea‘Bn E‘grrpounds
for use |cmxtd11ts.cmmnblu@-n ageeintrupatiih Yo winh @riignide surfiagtapgsum

chloride and stearal koni um chloride. The concent ration of the quaternary
anmoni um conpound in the lotion of this inventi IS fr(H’n about 0.1%to

about 5. O by TREFGhavEr SLEPABRTY ¢° qtos FOR ‘%'eﬁ JHtidagive, hadssity of
the conplateding fcompoisdtddnsohavinaftideldsimnt ipropdmnidd, il1dsteddybbelM X

with the vﬂﬁ\ieel QREepleS s]ca.qn%rr‘;ime avoiding the aforesaid problems.

U.S. Patents 3,303,213; 3,331,781; 3,436,167 and 3,891,385
describe the use in hair treating compositions of specific
amphoteric surfactants such as the sodium salt of N-(Nl,Nl-'
dimethyl-aminopropyl)-Nz-alkyl (fatty) asparagine wherein the
“fatty” moiety is derived from the fatty acids of tallow.
According to the patents, the amphoteric surfactant can be -
employed with organic solvents and any of a variety of catidnic,
anionic or non-ionic surface active agents. There is no
indication of the use of quaternary ammonium salts in the
compositions.

U.S. Patent 4,402,700 describes hair dyeing compositions
containing quaternary ammonium compounds and also cites the
possible uses of amphoteric surfactants in the compositions;_
These compositions, however, require the uses of organic solvents
and nonionic surfactants, and the amount of water in the '
compositions is less than 50%.

U.S. Patent 4,532,127 describes hair coloriné ccmposition;
containing oxidative dyes toqetheé with an oxidizing agent. The
compositions require the presence of guaternary amine compounds
containing two long chain alkyl radicals each having about 10 to
26 carbon atoms. Any of a variety of surfactants may be present
in the composition which, although they have a high water content
may contain organic solvents. The lotions of the patent contain
di-long chain alkyl quaternary ammonium compounds in the presence
of relatively large amounts of non-ionic surfactants. -They are

Thie is the replacement sheet
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about 1 cps to about 5000 cps, preferably 1 cps to 500 cps. The lotion may
‘contain organic solvents to assist in dissolving the dye precursors.
However, it has been observed that in the conpositions of this invention,

t he organi ¢ solvent content should be kept at Substituteishedb+ 27sdirnvee1996han
I S necessary to dissolve the precursors ﬁh?'have the effect of retarding
di f fusi onsafiat ke peesupéesisr ity @ ichaphgisoholordant contaldadagdangbyc-1diy

organic s t e l.otiqn . Q0% Lght tQ.about 5%

by et ght CPATR. a18PL°aeerdky SRl KRB LRATUR I SkENREETh' LAV, 10

up to thr @BPBAEBEACaE a%ﬁ@ﬁ“asT@Fhéﬁé#°aﬁd°FsBbﬁépaﬁSFPtpéyﬁﬁ?ﬁr6R9m

al cohol s gnehdasagvapyagecoOrndviny anghoiyeehsasd kaveacehky! trtibers

thereof S%%Rig§t§590§gpfﬁrﬁ%é%usion of the dye precursors into the hair.
Furthermore, di-long chain alkyl quaternary ammonium are poorly
biodegradable, particularly as compared tc the mono-long chain
alkyl quaternary ammonium compounds. The compositions disclesed

are free of anionic surfactants and aniocnic polymers.

U.S. Patent 4,663,158 describes hair conditioning
compositions containing an amphoteric surfactant together with at
least one quaternary cationic polymer such as poly
(methacrylamidopropyl) trimethy ammonium chloride sold under the
trade name Clairquat-l. The compositions are acidic.

U.S. Patent 4,563,188 discloses hair dyeing compositions
containing specific para-phenylenediamine derivatives which may
contain any of several types of surfactants as well as organic
solvents. '

U.S. Patent 5,137,538 describes oxidative hair dyeing
compositions containing specific para phenylenediamines and ﬁ,N
diphenylalkylenediamines. The compositions may be acidic or
alkaline. They may contain organic solvents and anionic,
cationic, non-ionic or amphoteric surfactants. '

1

It is known to thicken hair lotion/developer mixtures by the
use of water soluble pélyacrylic acid polymers such as those
known under the CTFA dictionary names polyacrylic acid or
carbomer. When these thickeners are incorporated in the alkaline
dye lotion they produce a thick cream or gel which is difficult
to mix with the aqueous hydrogen peroxide solution. Furthermore,
it has been observed that these water soluble polymers are not
stable in aqueous hydrogen peroxide solutions.
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O her conventional agents often enployed in hair coloring conpositions may
‘be enployed in the lotion or in the devel oper. These include, for exanple;
fragrances, coloring agents and chel ati ng agents. Antioxidants such as
sodiumsulfite erythroboric acid and ascag bi c 8gbstitiitey sheep- 27 Jurveé 1A86 t 0
I nhibit premature oxidating. The oxidizing conposition or devel oper
enpl oyed in thesi RedssuenPatentn Frigh ccafivays tharpeapidodyabihghwiewpri ses
t he sel ec I divzl a ro W th,o r |, QRi 0,

hifndy gl 58pol URIATCdN Bq°EnTbyHl EnEBLAR, ENERIETEE 4

whi ch are e preferred oxidizin for use in

devel oper COFCRAR PRT¥ARFENCPRO NIRRT JEVE PRR ORFEELAFE/BEEATBERE?0 per oXi des
may be engkenadrylBesecbpblymlér fhrcrxadd elogesd PSueNi g8LyHELSBASduce a

Per car bonSREeRenAES. SALRRE, ST IHRT R4, a%eLABEhe L AcherERerS B be f rom

about 0. 5%dkelibeuflot@snbgonkd ighing Jtef ecabby préetutrsos0% Dye vebigddvantdge

the prefepgednByds@UBR REEPXAEE dhATMYED or any other anionic polymer,
is that they tend to deactivate quaternary ammonium conditioning
compounds by complexation. Furthermore, products containing a
simple aqueous acrylate system are difficult to rinse from the
hair. Additionally, experience has shown that lotions and

_ developers containing the specific anionic copolymer of USRe33786

are difficult to formulate in that the viscosity of the resulting
mixture is not readily controllable. .

It is an object of this invention to provide stable hair
dyeing compositions which avoid the aforesaid problems while at
the same time providing rapid dyeing permanent hair coloring .
systems having excellent rheological properties. The
compositions of the invention are readily rinseable from the hair
at the completion of the color development stage an& leave the
hair in excellent condition. .

It is a further cbject of the invention to provide lotioné
and developers which can be readily formed intoc a gelled mixture
having an appropriate viScosity to remain on the hair for a
sufficient period to achieve the desired hair coiorinq effect.

_ It is yet another object of this invention to provide a two
part composition which may be free of organic solvents and
contain substantially-lower amounts of surfactants than has
generally been heretofore emplovyed.
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-thé concentration will be from about 0.5%to about 12% by wei ght, -
preferably 3% to 9% by weight. An inportant aspect of the practice of this
invention is the selection of the anionic polyner for use in the devel oper.

As indicated above, sone anionic polyners i ?cl Blib3itew $lveat 27 \Vuriec1996
polymers tend to deactivate quaternary amon! Um conpounds by form ng

conpl exesBRIEF- SGMMAR N certain anionic polymers which are

i nsoluble in water, stable to peroxide and do not conplex with and

precipitate the quaternar anmoni um conpounds used herein are readily
and preci pi t at &REgedPV FP§%°By°%F95h§%ﬁ:HL%YTEEﬁEFa§Y§ﬁ?$ ?ﬁ??iﬁ%ﬁ
appar ent aQuébesskbkhddtathsmmirfhdkaﬂingznnmpnsn¢mﬂqmntBouxnﬂsuknd

COpOlyneréebgigBQrLEOQEQCE¥L£&ré“4f¥hEﬂgkn other shortly before use to
form a gel. The lotion comprises an aqueous alkaline compasition
having a pH of from about 7 to 11 and a water content of at least
about 70% by weight, a tinctorily effective amount of oxidative
dye precursors, an amphoteric surfactant and at least one
monomeric quaternary ammonium cationic surfactant havirig one long
chain alkyl substituent containing from about 10 to 28 carbon
atoms. fhe second part, i.e. the developer is an aqueous
composition with a pH of from about 2 to about 6, preferably 2.5
to 4.5. It contains a peroxide oxidizing agent and at least one
substantially water insoluble anicnic acrylic polymer whxch is
solubilized on admixture of the lotion and developer.

DETAILED DESCRIPTION OF THE INVENTION

The components in the aqueous first part of the compositions
of this invention, i.e. the lotion, include water, the oxidizable
dye precurscrs;'an amphctetic surfactant and a moncmeric '
quaternary ammonium cationic surfactant having one long chain’
alkyl substituent. :

The water cantent of the composition is at least about 70%
by weight and may be as high as 95% or higher.

Unless otherwise specified the amounts of the various
ingredients in the compositions of this invention are in percent
by weight based on the total weight.

Amphoteric surfactants belong to the categary of surface

active chemicals that possess a positive and a negative charge in
the same molecule and behave as a cation or an anion depending on

This is the replacemant sheét

Date: 2 B JUM 1996



methacrylic acid | ower alkyl esters of these acids as well as copol yners
whi ch include acryl am de or nethacrylam de. The preferred polyners for use
in the devel oper are esters of acrylic polynmers and pol yal kyl ene gl ycol”

ethers of long chain fatty al cohols, for e,;<arrplsubgﬁhﬁress|@‘etac27Imeppgggers
and pol yet hyl ene glycol et hers of stearyl al'cohol such as steareth-20

repr esent ethdptit RE Fof ALY oF R ] (1Tl ] Fher P]’Ef-f{e‘f? |gh@rge is located
CH err] CH &t ra hlieragahi adwr aiila tos regaviveaghavaé uibs cfarzledAhy oni C

pol yner s xgncu.-'dsubmcqgarai st%uie ak.—sohola&r%@%&eb ¥l and
al cohol

ar achadyl {tures of such al % egme uch a3 cetearth-20
whi ch is HRRREPEEARLG FRSEIFE G ‘é‘é?’i/l“zfnd‘“g-ﬁé -8 %Tc'ﬁ‘u%l"é‘ MySbe used. The
present |y prefngicad afiewniingishgnefer axangllieal Fhe o sBARAGivlRy der Svandaidsabl e -
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preferred prapzanatas which may be representad by the tollowan structural

. formulas:
Ri,.
1. 3etaines: R-N-(CH2)nCQ0
R
2. Sultaines: _ ?L,
R-t;-( CH;) SO03-
R
3. Propicnates: ?gzcgzog CH,CH,CO0 Na
' RN+ OR R-hlu-.
ég 5CH3C00° CH,CHCOC-(CH3 1 4CCT
: CHoCHOK . '
c':azc:zzoa
& .~Glycinaces: .. . R-N+ OR R-§+
ég coo” CHE,CO0 Na
2 . -

In the formulas, R is an alkyl or alkylamido group
cantaining from about 10 te ahaut 20 carbon atoms, R, Rz and R3
are alkyl or hydroxyalkyl groups, which may be the same or
different, and contain up to about five carbon atoms and n is a
positive integer up to about five.
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copol ymers may be enpl oyed separately or together in any sel ected
‘proportion. The concentration of anionic polynmer in.the devel oper is from
about 0.1% by wei ght to about 20% by wei ght, preferably 0.5%to 10% by
wei ght. The devel oper may al so ‘cont ai n~ 8rom 0 Substitatd sbed@% BY JwnigA996f a
stabilizer such as phanacetin or. ethyl ene diamne tetracetic acid (EDTA).
-19- The vi scopigical ddphatevétopurfastpnggsatbatf aFe nf%tedRL%i {9F (4% 116t i on
S fron1q99u% gqégﬁiférzﬂyyﬂhdgqoo cps by weight, preferably 1 cps to 500
It 1s de

cps by melgh sirable but not essential that the viscositites of
the lotion and the devel oper be close to each other. If the
Lauryl betaine, laurcampheglycinate, lauroamphopropylsulfonate,

lLaurcamphcpropionate, lauroamphocarcboxyglycinate, lauryl sultane,
myristamidopropyl betaine, myristyl betaine,
myristoamphaglycinate, myristyl propilonate, stearcamphoglycinate,
stearocamphopropionate, staarcamphopropylsulfonate, stearyl
betaine, cocamidoethyl betaine, cocamidopropyl betaine,
cocamidopropyl hydroxysultane, cocamidoprepyl dimethylamine
propionate, cocoamphoglycinate, cocecamphocarboxypropionate,
cocoamphocarboxyglycinate, coco-betaine, cocoamphopropionate,
coccamphopropylsulfonate.

The selection of the amphoteric surfactant or mixture.of
surfactants for use in this invention is not critical. They may
be selected from amongst those Suggested above, or from any of a
number of other known amphoteric surfactants. The amount of
amphoteric surfactant in the compositicns is normally from about
0.5% to about 15% by weight preferably 2% to 8% by weight.

The amphoteric surfactants presently preferrad for use in
this invention are:

Cocamidopropyl betaine, coco-betaine, stearyl betaine,
cocoamphocarboxyglycinate, cococamphodipropicnate, and

stearcamphoglycinate.

The pH of the lotions of this invention will generally ke
from abcut 7 to abdq; 11. t is preferred, however, that this i
be in the range of 7.5 to 9.5.

Any of a wide variety of alkaline reagents can be used to
adjust the pH of the hair coloring compositions. Ammonium
hydroxide, becausa of its freedom from toxicity over a wide
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difference in viscosities is too great they will be difficult to mx. On
shaking the thinner solution will agitate well, but the thicker conponent
“wWi-ll be nore difficult to agitate and the rate, of blending will be sl owed

down. The pH of the devel oper is from abo_ub 2 Substitute sheat-2 2 Jahkey1996 t O
4.5. Any of a variety of non-toxic acids or buffers may be ggglo ed to
mai nt ai n FANCERSTARIPAC T2RFR £RA: hES REINPRES o}F AP aﬁé AR lizing

devel oper ageatl x@dwever,behare applbsaisad iw plecaad, ofrtddectat withhey |
dur i ng ¢ nasesntn YiloRIANOdng Moo, R S0 Wa S £ T Ak 1 1E il
prinary i al&addgiinge ageateoaprarasan alfplaping QR sHFampi g fehy kamsind,y
Into the ba kriegaiNaniwet;hothglvahsiahinesgerdr oddien Xl ascHatdnamidd n the
L L) Dok R las ol Rk Sab loF olepsl e AL W Tl sd ol
not readi ltyishydroxymethyicaninomethane. Likewise, any other of the

organic or inorganic alkalizing agents may be used, such as

sodium or potassium hydroxide, sodium or potassium carbonate,

sodium phosphate, sodium hydrogen phosphate, sodium silicate,

gquanidine hydroxide and the like. The preferred alkaline

reagents are ammonium hydroxide, sodium carbonate and

ethanolamine.

With the reagents listed above, the selected pH will .
generally be achieved if the lotion contains from about 0.1% to
5% by weight of alkaline reagent.

The oxidative dye precursors employed in the practice of
this invention comprise one or more primary intermediates
together with one or more couplers. The selection of specific
intermediates or couplers determines the ultimate color of the
treated hair. Such selection is not a critical aspect of the
practice of the invention. '

A wide variety of primary intermediates can be employed in -
this invention including, for example: '

paraphenylenediamines, corresponding to the formula:

NR1R2

{Ho
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hair with ordinary shanpoos. The col or achieved wth the products of this
‘invention is so stable that it may survive as many as 20 shanpoos w t hout
noti ceabl e change. At the end of the coloring period, the conposition is
washed fromthe hair with an ordi nary waterlOr+Susstitatd sheet b27a.lwimfrﬁ66
The conpositions of this invention may be separately provided in a kit or
package fim mmetadyR f o¥ndi By ng/teht mayuber Llentied lpest &d4ifeRaIN or Sp8r sonal

to initiajgn rprOaCQSS-c lowezoalkw gregsi bl @lt-GISCQTﬁRIyIlerEHQcal

| otion and the deve %Af) % m.direct | Q the haIE of tg user.
If they aT¥PHFXRHF h%"f"r £ Bare BrRFRroaE e e e 1oy FoRSERPET:
is pref ermeﬂxgmuﬂphﬁd}emmmqa ar rmigogasbehyllogrompse quEHE tapylli gabkpn 6o
the hair ?Spﬁiﬁyfﬁ¥agf5§§'opticnally substituted with an amino group, R
and R6 denocte, independently of one another, aydrogen, a cl c6
lower alkoxy group, a halogen atom such as a chlorine atom, a
Cl-c6 lower alkyl group, or a Cl-—c6 lower alkyl group substituted
with one or more hydroxy group(s), and R4 and R5 dencte,
independently of one another, hydrogen, a C,-C. lower alkoxy
group, a Cl--C6 lower alkyl group, or a halogen atom such as
chlorine, as well as their salts with inorganic or organic acids;
ﬁ;N'-diphenylalkylenediamines in which the phenyl groups are
substituted at the para position with an OH or amino group
optionally substituted with a cl—c6 alkyl group, it being -
possible for the aminc groups joined by the alkylene group to be
substituted with cl-c6 alkyl, cl-—c6 hydroxyalkyl or cl_-c6
aminoalkyl; para-aminophenols; ortho-aminophenols; ortho-

phenylenediamines, and heterocyclic oxidation bases.

3

Among the useful compounds of the formula shown above, there
may be mentiohed p-phenylenediamine, 2-methyl-
paraphenylenediamine, 2-methoxy-para-phenylenedianmine, 2-chloro-
N-methyl-paraphenylene-diamine, N-furfuryl-para-phenylenediamine,
3-methaxy—Nl-methyl-paraphenylenediamine, 2-chloro-para-
phenylenediamine, N-methyl-para-phenylenediamine, 2,3-dimethyl-
para-phenylenediamine, S-chloro-Nl-hethyl-p-phen?lenediamine, 5=
methyl-Nl,Nl—dimethyl-p-phenylenediamine, s-methyl-Nl-etnyl-Nl-
(amino-carbonyl-methyl)-p%phenylenediamine, S-metnyl-Nl-ethyl-
Nl-ethylsulpncnylamiqoetnyl)-p-phenylenediamine, N-(2-methoxy-
ethyl) -p-phenylenediamine, 2,6-dimethyl-p-phenylenediamine, N,N-
bis(2-hydroxyethyl)-p-phenylenediamine. The N,Nl-
diphenylalkylenediamines include, for example, N,Nl4bis?(2-
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The kit provided in accordance with this invention conprises those .
containers. In the nost convenient form there-will be two containers, one
containing the lotion, the other the developer. It may al so be conveni ent

to package the devel oper. i n separat e cont-alher Subistititd Bhese- 27 Hirdd 1996
agent, the other wth the ﬁﬂlOﬂICﬁ{) ¥ in water. W¢th hoth enbodlnents

of the i nYERFPEFRERNRE THE e EhER-3mt eé\?{d'é(ﬁfgyéﬁ%aﬁ"&? -of THR&EET | r st
cont ai nersaM.d:é wixh ugieidsesulste 33 atha mnyrdmcmmmdxders dihydirachidotridese
guat er nar é*é@ggo%P%ugfgéwghg kaline reagent all in the anpunts

defined a ove e et t he |nve ion conprises applying the mixture
to the hair to be colored and allowing it to remain in contact with the

hair until thexsierd rﬁdaﬂilﬂmdiplﬁéﬁﬁls hafidie et ealiisaibled atiderid My o Tth%
ow ng

CP e PRy a Ly sEeat i e s SRR, Rl
aminophenol, J-methyl-p-ammopnenol 2,3-dimethyl-p-aminophenol,
2,6-dimethyl-p—-aminophenol, 3-methoxy-p-~aminophenol, 2-chloro-~p-
aminophenol, N-methyl-p-aminophencl and 3-(methylthioc)-p~
aminophenol, of which p-amincphencl is preferred.

Among ortho bases, ortho-aminophencl, S5-chloro-crthoamino-
phenol and ortho-phenylenediamine are chosen more especially
according ta the invention.

Among heteraocyclic bases, it is preferable, according to the
" invention, to use 2,3-diamino-6-methoxy-pyridine and 2-(2-~
hydroxyethyl)amino-5-aminopyridine and their salts, and still
more especially 3,6-diaminopyridine, 2,6-dimethoxy-3-amino-
'pyridine, 2-methylamino~-3-aminc-6-methoxypyridine, 2,5-diamino-~
pyridine, 2-(N~hydroxyethyl)amino-5-amino pyridzne, and 2- (N N-
bishydroxyethyl)amino~5-aminopyridine. :

More especially préferred primary intermediates are p-
phenyleﬁediamine 2-methyl-p-phenylenedamine, N-(2-methoxyethyl)-
p-phenylenediamine, N,N-bis(z-hydroxyethyl)‘p-phenylenediamine
and p-aminophenol. ) '

Amnong couplers or color modifiers there may be mentioned, in
particular, the compounds corresponding to the formula:

Ry -

6 Ry
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EXAMPLES 1- 40 The | otions and devel opers shown bel ow are prepared by mixing
the separate conponents. Wen these 8 |otions are separately m xed with any
of- the 5 devel opers, 40 different gelled hair coloring conmpositions are

prepared which col or human hair when appli edl2 S8abstifiite sthebhorapughhy 1995
i ncorporated in the hair by finger manipul ation. - 21- LOTI ONS
| ngr edi entidt which R, denoteg hydroxy ar gn amino gyoup ghich;can pe

Cocami goprﬂig:}écﬂti&&:&iinexth4u5e od.ubre €, ~C_- hydroxyd Kyl Gr@ups;- R 3 and
Eggggﬁpﬁﬁgﬂg?§%38£%ﬁgﬂkﬁY of one anoéﬁéé gaﬂ deq?ﬁf'hydroqen %nnﬁﬁfﬂﬁx
hydr oxi de 3roup, anpamipeQgroup optLpnally sgbgtqu;ed with a C,~Cg lower
hydroxyalkyl group or a cl-us lower alkyl group; and Rz, R* and

'Rs l-c6 alkoxy group, a
hydraxyalkoxy group or a Cl-c6 lower alkyl group; it alsa being
possible for R3 and R4 together to form a methylenedioxy group.

can dencte a hydroqen,atcn or a C

Among the suitable couplers, there may be mentianed 2-
methoxy-5-aminophenol, 2-methoxy-5-[N-(2-
hydroxyethyl)amino]lphenyl, 1,3-diamino-2,6-dimethoxybenzene, 2-
‘methoxy-l-(N-methylamino)-4-(2-hydroxyethoxy)-3~amino-
benzene, 1, 3~-diamino-6-methoxybenzene, 1,3-diamic-4,6~-
dimethoxybenzene, 4,6-dimethoxy-1,3-bis(N-(2-hydroxyethyl)-
aminc]benzene, 2,6~dimethoxy-3-(N=-(2~hydroxyethyl)aminoj-1-~
aminchenzene, 2,6-dimethyoxy-3-{N=-(2~hydroxyethyl)aminoj-1-
amincbenzene, 2,4 dimethoxy-3-[{N-(2-hydroxyethyl)amino]phenol,
1,3-bis(N~(2-hydroxy-ethyl)amino]~4-methoxybenzene, 3-amino-4-
methoxyphenal, 3,4-methylenedioxy-i-aminobenzene, 2,6-dimethyl-
3=-(N=(2-hydroxy-ethyl)aminoc]phenol, ?,S-dimethyl-J-aminophenol,
4-ethoxy-l-amino-3-(N,N-bis(2-hydroxyethyl)aminc]benzene, . (2,4~
diaminophenoxy)ethanol, (2-amino-N-methyl-4-aminophenoxy)-
ethancl, l-methoxy-2-(N-(2-hydroxyethyl)amino]-4¢- _
aminobenzene, 3, 4-methylenedioxy-6-methoxyphenol, 3-amino-6-
methylphenol, 3,4-methylenedioxy-é-methoxyaminobenzene, 3~
aminophencl, 1,3-dihydroxybenzene-4-(hydroxyethoxy)-1,3-
phenylenediamine, 4,6-(dihydroxyethoxy)=~1,3-phenylenediamine, and
1,3-phenylenediamine. . :

Other suitable couplers are'6—amincben20morpholine, 1-
amino-7-naphthol, 6-hydroxybenzomorpholine, l-naphthol, 1,3-
dihydroxynaphthalene and 1,2-dihydroxy-benzene. 2among
heterocyclic caouplers there may be mentiocned 2,6-
dihydroxypyridine; 2,6-diamincpyridine, 2-amino-4-
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Sodi um car bonat e -- R S 7 . Sodium
‘bi car bonat e -- -- 0.5 -- -- Sodiumcitrate

-- -- 0.4 -- - .- -- -- Am nonet hyl propanol - - - -
-- 3.0 --  --  -- -- Monoet hanol —ami neSubstitute sheet - 27-June 1996 - -
5.0 -- -- -- Behentrinoniumchloride “1.0 -- -- 2.0 0.5 3.0

- hydrogipypind ine c i enyrbxy-4~amino-pyridine, 2-hydroxy-5- --

1.0 Stear ' chLOrbder s nase— - - e o ‘- ..5.0 - -

F Pnons  caRS AR UERLO" daptno=epusraoriiaing and the g Ognritea
Resor ci noRlso are further denivatgives @ 2, 5dizpino @_lkyl pyridinescenare
0.1 0.1len@ dmiRolnifrdged.df dhel or bokrSathing gHdugse is mon- or 0.1

0.1 0.1 ,0. .0, 0. 0] Lk 0.1 0.1 0.1
0.1 0.1 dgstrifufeaylinpic -y SIAIAED suen ap e grolis srgeys.,
91.0 88. 91849450996;05%3019{ OFRT #£4 FRdivlivls, pentyl, sec-penzyl 3

4 AebpdeAtn, PELENESE, nadl, Frfdtnyl pdhddl ord34lmethyifeley)

groups. The amino groups of either the amino-4-hyroxy- or 2-
hydroxy-4-amino-pyridines may also have mon- or d-cl-c6
alkylation on the nitrogen atoms.

_ The 2,6 amino-, or 4-amino-2-hydroxy- or 2-amino-4-hydroxy

pyridine nitrogens may also either singly or doubly
be derivatized with alkoxy substituents of carbon lengths of 1 to
6 with specific mention of z-hydroxyethyl, 3-hydroxypropyli 4-
hydroxybutyl, S-hydroxypentyl, 6-hydroxyhexyl, 2-hydroxypropyl,
2-hydroxybutyl, 2-hydroxypentyl, 2-hydroxyhexyl, 3-hydroxybutyl,
3-hydroxypentyl, 2-hydroxyhexyl, 4-hydroxypentyl and S-

- hydroxypentyl groups.

Among trihydroxylated derivatives of benzene, thére may be
mentioned 1,2,4-trihydroxybenzene, 1,2,4-trihydroxy-s-
alkylbenzenes in which the alkyl group is a cl-c6 lower alkyl-
group and 1,2,3-trihydroxybenzene, and their salts. '

Among diaminohydroxybenzenes, there may be mentioned 2,4-
diaminophencl and 2,5-diamino-4-methoxy-l-hydroxybenzene, and
their salts.

Among aminodihyroxybenzenes, there may be mentioned 2-
amino-1,4-dihydroxybenzene, 1,4~dihydroxy-4-diethylaminobenzene -
and 4-aminoresorcinol, and their salts.
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Acul yn 33 1.5 1.5 2.5 1.0 5.0 Aculyn 22

1.5 1.5 1.5 5.0 5.0 EDTA - 0.1 0.1

0.1 0.1 0.1 Phosphoric acid 0.1 1 0.1 0.1 0.1
Vat er 05 8" 06,8 go.8 | 50tk Subsﬁﬁui’e sheet 227-JUN¥ 1958
CLAMED IS 1. ahdng0 Métwsl Qawaﬁai—bppbfe@fzem@,rmgumn-mam-r whi ch
forns a gel, on n1X| %&%gf pag ) conBr Hﬁ%ﬁéi an akal i ne agueous

| oti on hafify ~BREAGXYFSnf ~BE UEHHF 1D R=bout 0. 005%

by wei ght dspedﬂuﬂlyS%mﬁ@farrqyu: of at |east One prlnary i nternedi ate and at
| east one coupler for

The aminohydroxybenzenes are chosen, in particular, from 2-
amino-4-methoxyphenol, 2-aminophenol, 4,6-dimechoxy-3-amino-
hydroxybenzene and 2,6-dimethyl-4- [N-(p—hydroxyphenyl)amlno]-l-
hydroxybenzene, and their salts.

By way of a triamincbenzene, there may be mentioned 1,5-
diamino-2-methyl-4-{N-(p-hydroxyphenyl)amino}-benzene and its
salts. '

Also suitable as a coupler is N-acetyl dopa.

The table below lists some of the preferred prxmary
intermediates and couplers for use in this invention.

Preferred Primary Intermediates and Couplers

Primary _ p-phenylenediamine
Intermediates: . p-amincphenol
o—amxnophenol

N, N-bzs(z—hydroxyethyl)-p-phenylenedxamzne

2,5~diaminopyridine
. p-toluenediamine .

Couplers: resorcinol

l-naphthol

_5-amino-o-crescl

2-methylresorcinol

.N-acetyl dopa |

4, s-dl(hydroxyethoxy)-m-phenylened;amzne

m—phenylenedlamlne
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the formation of oxidation dyes, fromabout 0.1%to about 5% of a nonomeric
‘quat ernary ammo- ni um conpound of the fornmula wherein R err], Rerr] and
Rlerr], which may be the sane or dif- ferent, represent benzyl or | ower

al kyl groups contain- ing 1 to 6 carbon atdi¥s;Subjstitute sheetes2dtdune 19096

chain al kyl group nt.ai i o cag ber ag@;@o@g\d X
i's an ani on, %r?x mpgg'gl% Olgg %gg%%gé)t%)s]%ﬁ& ﬁ% g%) aﬁﬁa %oterl C
sur f act arlotdea g€ hesorenFenki kht nqErahl Ya‘i’ﬁl %“Péﬁyiﬁué%u%q‘ﬂ’e‘\‘)%’rad’per
havi Bg adqﬁn@l; 1 tfile@m %lg@a; at hocaheehtFatidt aoni dgodt o adost ©o Sbdyc vEN ght
to about 40% by weight o er.o My about 0. 1% by wei ght
to about BX0HARFNei §FESF2 %l&at e?bggs%( %T§§ on'%?{':é%g} yner whi ch di ssol ves
to formsaid gel when m xed with said al kali ne aqueous | oti on.
The quaternary ammonium salt employed in the lotion pa.rt of
the compositicn may be selected from any of 2 number of known

monoméric salts including those of the formula

wherein Rl' Rz and R3, which may be the same or different,
represent benzyl or lower alkyl groups containing 1 to 6 carbon
atoms, R, represents a long chain alkyl group containing from
about 12 to about 22 carbon atoms and X is an anion, normally a
halide, preferably a chloride. Typical representatives of. this
class of compounds include cetyltrimethylammonium bromide and
chloride, benzyldocosyldimethylammonium chloride (behenalkonium
chloride), N,N,N-trimethyl-l-docosanammonium chloride
(behentrimonium chloride), cetyl dimethylbenzylammonium chLoride
(cetalkonium chloride) and stearyl trimethylammonium chloride
(steartrimonium chloride), all of which are. known compounds. '

Thea monomeric quaterhary ammonium compounds employed in the
lotions of this inveﬁticn function not anly as surfactants, but |
alse as hair conditioners since under the conditions employed for
hair coloring they tand to neutralize the anionic charqe normally
present on the keratin of human hair. The ccmpounds thus make
two important contributions to the conditioning of the hair. One

This is the replacement shes
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2. A conp05|t|on as in claim wherein: a: the pHof the lotion is fTbn17 5
to 9.5, the primary i nt er medi ate and coupler content is fromO0.005%to 2.5%
by wei ght, the content of quaternary anmmo- nium conpound is fromO0.5%to

2.0% by wei ght, the anphoteric surfactant colft Babstifiite shieet%270J8ke M996
wei ght ang_t ﬂe‘? C.-Pé'ﬁt?‘r.“atnz% %e' Eﬁ‘%nfg%kbﬁré‘\@'&btth@%&txﬁ\h%eﬁx%

t he aqueols eveI he de oxi di zer con ent is-

from o 5%#0%@&%% oh B Sl FH& éﬂf’%n?%‘b%l%‘ﬁﬂ’ OB L ARF TS0 P8 10%

by wei ght Jubrici€@ of 3thé\ fxinposiTheonoadithonedi ma ir wheredsy tdre desasidper
while wet. It will feel smooth and be readily managed when dry.

Specific quaternary ammonium compounds suitable for use in
this invention are: cetyltrimethylammonium chloride,
cetethyldimonium bromide, cetrimonium tosylate, behenalkonium
chloride, behentrimonium chlqride; cetalkonium chloride,
stearalkonium chloride, steartrimonium chloride,
dadecyldimethylehtylbenzyl ammonium éhloride, myristalkonium
chloride, and myristalkonium bromide.

Presently preferred'quaternary ammonium compounds for use in
this invention are: behentrimonium chloride, cetrimonium chlorzde
and stearalkonium chloride.

The concentration of the quaternary ammonium compound in the
lotion of this invention is from about 0.1% to about 5.0% by
weight, preferably 0.5% to 2.0% by weight.

The viscosity of the completely forzulated 1§tion of the
invention when it is ready to mix yith the developer is from - -
about 1L cps to about 5000 cps, preferably 1 cps to 500 cps.

The lotion may contain crgénic solvents to assist in
dissolving the dye precursors. However, it has been observed
that in the compositions of this invention, the organic solvent
content should be kept at a minigum. More solvent than is
necessary to dissclve the precursors may have the effect of
retarding diffusion of the precursors into the hair for reaction.
Accordingly, the organic solvent content of the lotion may be
from 0% by weight to about 5% by weight.
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contains fromabout 0.5%to about 12% by wei ght of hydrogen peroxide. 4. A
-conposition as in claim?2 wherein the devel oper contains fromabout 0.5%to
about 12% by wei ght of hydrogen peroxide. 5. A kit containing a two part _
aqueous conposition which fornms a gel on m Xi rSulsdtitube sheet pai7t Jurke1 99E or -
ing human hair conprising separate first an@d second containers: a: the

first t t g f
bout S0To hnohrS RS By Rl ToKOLLES SHUIAHR, LILLARLE KL REa EnRieOLe O
wei ght of thired et bamea panswHuEhi Ascerbanate aadd Lappreasﬂobnepeéupv@:omr

the fornﬁil@@h@iso§&éﬁia§'§¥bd@l@§e bEOHLYAdheOglYcbd ahauloh&ebyixpight of

a nononeri c_quaternar ni.um ¢ nBound of the formul a
ethers thereof s ch as ethoxy ethers

Other conventional agents often employed in hair coloring
compositions may be employed in the lotion or in the developer.
These include, for example, fragrances, coloring agents and
chelating agents. Antioxidants such as sodium sulfite
erythroboric acid and ascorbic acid may also be included to
inhibit premature oxidating.

The oxidizing composition or developer employed in the
invention is an acidic aqueous compesition which ccmprises'the
selected oxidizing agent together with one or more anionic
polymers which are insoluble in water.

The preferred oxidizing agent for use in the developer of
the invention is hydrogen peroxide although other peroxides may
be emplcyed. These include, for example, urea peroxide, melamine -
peroxide, perborates and percarhonaﬁes such .as sodium perborate
or percarbonate. The concentration of peroxide in the deéelcpér
may be from about 0.5% to about 40% by weight, preferably 0.S% to
30% by weight. If the preferred hydrogen peroxide is employed,
the concentration will be from about 0.5% to about 12% by weight,
preferably 3% to 9% by weight. :
An important aspect of the practice of this invention is the
selection of the anionfc-polymer for use in the developer. As
indicated above, some anionic polymers including certain acrylate
polymers tend to deactivate quaternary ammonium compounds by
forming complexes. '
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[err] wherein Rlerr], Rerr] and Rerr], which may be the same or dif-
‘ferent, represent benzyl or |ower alkyl groups contain- ing 1 to 6 carbon
atoms, R4 represents a long chain alkyl group containing fromabout 12 to
about 22 carbon atons and X is an ‘ani on from BubstitGtéd sheetbl7t Jurtecl BP6

wei ght of an anphoteric surfactant and at 1é&st 70% by weight water, b: the

second cont ai n@{e &P NoW@vaR, 26eAQ @Vﬁini@p%élmawgnﬁdwa&fe from
about 2 tp about. 6 con- talnlggﬂggon1about 0, 5%

0
vei ght of *2EPHRAE I8 SAFE 26 D RSEVEALD. 487 b%‘/\g\lféﬁb gh‘%"o"{“‘ %%g%,&?; A)ogg/ by
wei ght ofamt vategipitadiaulthe guavernagylammonism ctonpawrnds atsad hegednsai d
‘gel when g xpd Wi Ll RahY Ahlobheei AHRWISId&it Ofied by a few simple tests

as will be readily apparent to the skilled artisan. Suitable
anionic polymers include copolymers formed frem acrylic acid, and
methacrylic acid lower alkyl esters of these acids as well as
copolymers which include acrylamide or methacrylamide. The
preferred polymers for use in the developer are esters of acrylic
polymers and polyalkylene glyccl ethers of long chain fatty
alcohols, for example esters of acrylic poljmers and polyethylene
glycol ethers of stearyl alcohcl such as steareth-20 represented
by the formula CHz(CH2)15CHz(o CHZCH OH wherein n has an
average value of 2Q.

2)n

Anionic polymers which include homclogs of stearyl alcohol
such as cetyl and arachadyl alcochol or mixtures of such alcohol
segments such as cetearth-20 which is based on a mixture of cetyl
and stearyl alcochols may be used.

The presently preferred anicnic polymers are alkali soluble
pelymers available from Rohm and Haas, Philadelphia, Pa. uﬁ&er.
the trade marks Aculyn 22 and Aculyn 33. The former is believed
to be a steareth-20 ester of a cepolymer formed from acrylic.or
methacrylic acid or their lower alkyl esters. These preferred
copolymers may be employed separately or together in any selected
proportion. ) ' ) '

The concentration of anionic poelymer in the developer is
from about 0.1% by weight to about 20% by weight, preferably 0.5%
to 10% by weight.

The developer may also cchtain from 0 to about 0.2% by

weight of a stabilizer such as phanacetin or ethylene diamine
tetracetic acid (EDTA).

This is the replacsment sheet
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- 24 - 6. Akit as in claim5 wherein: a: the pH of the lotionis from7.5
to 9.5, the primary internediate and coupler content is from0.005%to 2.5%
by wei ght, the content of quaternary anmo- mum conpound is fromO0.5%to

2.0% by wei ght, the anphoteric surfactant cggt Substitutershivet %27 Joeb1996
wei ght and the water content is at |east 709 by wei ght; and b: the pH of

the aqueous de?@boﬁﬁicOQStirdmnéhd5dd0e4o§erth& m@@pﬂnﬁﬂ(!dnﬁmmutUMQnuﬁnh i's

fromO. SW @6b [ ionl.c I ty to 10%
by wei ght tk?% g% ?gé%?%%ré%qmﬁgre% ta%%%eq ope r?’t al n ’om about
0.5%to abogcem%bylv@wghﬁo o0t wpsog¥nweight.

It is desirable but not essential that the viscositites of
the lotion and the developer be close to each other. If the
difference in viscosities is taa great they will be difficult to
mix. oOn shaking the thinner solution will agitate well, but the
thicker component will be more difficult to agitate and the rate
of blend;nq will be slowed down.

The pH of the developer is from about 2 to about §,
preferably 2.5 to 4.5. Any of a variety of non-toxic acids or
buffers may be employed to maintain pH. Phasphoric acid is the
most preferred.

The lotion and developer are mixed just before application -
to the hair. On the hair, they form a stable gel with enough
consistency and body to remain on the hair during the complete
coloring period without dripping or running. The primary
.intermédiate and coupler, i.e. the dye precursors diffuse rapidly
inte the hair together with the oxidizing agent. The dyes'fo;m
within the hair fiber and, since they are large molecules, remain
in the hair so that the color change is permanent. The term
*permanent” means that the dye does not readily wash cut of the
hair with ordinary shampoos. The color achieved with the
products of this invention is so stable that it iﬁy survive as
many as 20 shampoos without noticeable change.

At the end of tné coloring period, the camposition is washed
from the hair with an ordinary water rinse followed by a shampoo.

The compositions of this invention may be separately
praovided in a kit or package form ready for mixing by the user,
either professional or personal, to initiate the dyeing process.
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per oxi de. 8. AKit as in claim6 wherein the devel oper contains from about
:0.5%to about 12% by weight of hydrogen peroxide. 9. A method of coloring
human hair which conprises contacting the hair with a mxture of a two part

aqueous conposition which fornms a gel on m Xxi Substittitecshodt 027 tJune 1996
conprising: a: an al kai ne aqueous lotion Aafiig a pH of fromabout 7 to

labOUE 11 genia ﬁ&i@iﬁwmcawbiaegeﬁ% bytiengandt thabdeve Eopey beimiring at
east one_pringry._ | r t t ne gpu ipn
of - oxi dat FORB P Liedhf AL 8539008 chfarefls PR PMEY S06 hlged TS
anmo- ni uhaEPAPbENtS MredRratdentPaagd aRe3lpRipp £irst. It 1s preferre

to mix them in a mixing vessel for subsequent application to the
hair as the gel forms.

The kit provided in accordance with this invention comprises
those containers. In the most convenient form, there will be two
containers, cne containing the lotion, the other the developer.
It may also be convenient to packaée the developer in separate
containers one with the oxidizing agent, the other with the
anionic polymer in water. With both embodiments of the
invention, the ingredients in the aquecus compasition of the
first container will include the dye precursors, éhe.amphoteric
surfactant, the quaternary ammonium coﬁpound and the alkaline
reagent all in the amounts defined akove.

The method of the invention comprises applying the mixture
to the hair to be colored and allowing it to remain in contact
with the hair until the desired hair color has been attained
after which the composition is removed from the hair as described
above. ' ) ' '

The following non-iimitinq examples are given by way of
illustration only.

EXAMPLES 1-40

The lotions and devélopers shown below are prepared by:
mixing the separate components. When these 8 lotions are
separately mixed with any of the 5 developers, 40 different
gelled hair coloring compositions are prepared which color human
hair when applied .thereta and thoroughly incorporated in the hair
by finger manipulation.

This is the replacement sheet
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wherein Rerr], Rerr] and Rlerr], which may be the same or dif- ferent,
“represent benzyl or |ower alkyl groups contain- ing 1 to 6 carbon atons,
Rlerr]represents a long chain al kyl group containing fromabout 12 to about
22 carbon atoms and X is an anion, from about Sulistittite sheett - 23%dune 1@BGHt

of an anphoteric surfactant and at |east 7@yhby weight water -25- b: ran
aqueous de%@TLEBMWS having a pH of from about 2 to about 6 containing from
about 0.5% by wei ght to about 40% by wei ght of a peroxide oxidizer and from

about 0. 1% ight _to about 20% by wei ght of_.a wajer i_nsol yble anionic
pol yner v\,h&R rgfid Yes to form sa%g—geligmen-%ii-xed}—wit ai—g— i L

Cocamidopropyl betaine 4.5 4.5 == == == §.0 6.0 .=
Cocamphocarbaoxyglycinate -- -=- 5.0 5.0 =-- - - 2.0
Cococamphydipropionate -- - -— -- 3.0 - — e-
Ammonium hydroxide 1.0 1.0 - - -= 0.5 0.3 —
Sodium carbonate - = 1.2 m=  ee ae aw -
Sodium bicarbonate - == 0.5 == = e= o -
Sodium citrate - -- 0.4 - - - —-— =
Aminomethyl propanol - - -- 3.0 - — - -
‘Moncethanol amine e == e = 5.0 == = am
Behentrimonium chloride 1.0 = == 2.0 0.5 3.0 == = =
Cetrimonium chloride - 2.0 - - —— =- -qf 1.0
Stearalkonium chloride - == 2.0 == == == 5.0 -
P-phenylenediamine 0.2 0.3 0.5 0.4 0.1 L.0 3.0 0.5
Resorcinol 0.1 0.2 0.2 0.1 0.1 0.3 1.0 0.2
EDTA | 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Sodium sulfite 0.1 ¢.% 0.1 0.1 0.1 0.1 0.1 0.1
Fragrance 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Water . . 92.9 91.8 89.9 89.2 91.0 88.9 84.4 .96.0
Developers

Ingredients S | 2 3 4 5

Hydrogen peroxide 3.0 6.0 6.0 3.0 6.0

Aculyn 33 1.5  1.S 2.5 1.0 5.0

Aculyn 22 1.5 1.5 1.5 5.0 5.0

EDTA _ g.1 0.1 0.1 0.1 0.1

Phosphoric acid 0.1 0.1 0.1 0.1 0.1

Water 93.8 90.8 89.8 90.8 383.8

Thig is the replacement shest
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al kl i ne aqueous | otion, and maintaining such contact until the hair is
‘permanent |y col or ed. |ll|ﬂ||£ﬂ"'”“ﬂ'"ﬂll nclaim9 wherein: a: the pH of the
l-otion is from7.5 t y internedi ate and coupler content is
fromO0.005%to 2.5% by Ve ght the "content of Subdtitiie slie@ 27 Junen1 996

conpound is fromO0.5%to 2.0% by wei ght, the anphoteric surfactant content
is from 2WHATRI® CLARIEDISHnd the water content is at |east 70% by wei ght;
and b: the pH of the aqueous developer is from2.5 to 4.5, the peroxide
oxi dizer content is fromO0.5%to 30% by wei ght and the ani oni c pol yner
content is 0.5%to AQ%obgarvajuedis. coinposidondohocalodag humat baimwdichhtorms A gehen

devel oper cant a}_r}ls from about .0. 5% to about 12% by wei ght of hydrogen
per oxi de. “‘”‘“‘8 of the two parts comprising:

a: an aIkaiine aqueous lotion having a pH of from about 7 to about 11 conaining
from about 0.005% by weight to about 5% by weig.ht of at least one primary
intermediate and at least one coupler for the formation of oxidation dyes, from about
0.1% to about 5% of a monomeric quaternary ammonium compound having 2 linear long
chain alkyl substituent, from about 0.5% to about 15% by weight of an amphoteric

surfactant and at least 70% by weight water; and

b: an aqueous developer having a pH- of from about 2 to about 6 containing from

"about 0.5% by weight to about 40% by weight of a peroxide oxidizer and from about
0.1% by weight to about 20% by weight of a water insoluble anionic polymer which
dissolves to form said gel when mixed with said alkaline aqueous lorioh.

- 2. A composition as in claim ! wherein:

a: . the pH of the lotion is from 7.5 to0 9.5, the primary intermediate and.cpypler'
content is from 0.005% to 2.5% by weight, the content of quaternary ammonium
compound is from 0.5% to 2.0% by weight, the amphoteric surfactant content is from

2% to 8% by weight and the water content is at least 70% by weight; and

b: the pH of the aqueous developer is from 2.5 to 4.5, the peroxide oxidizer content
is from 0.5% to 30% by:weight and the anionic polymer content is 0.5% to 0% by

weight.

3. A composition as in claim | wherein the developer contins from about 0.5% to

about 12% by weight of hydrogen peroxide.

eet Has Been Replaced.
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12. A nethod as in claim 10 wherein the devel oper contains from about 0.5%

‘to about 12% by wei ”uﬂ ' r-oxi de. 13. A conpion as in claim1l
wherein the anpho- ﬂmm, ”ﬂﬂ”mfs sel ected fromthe group consisting
of lauryl betaine, |durdanpho8l yti mate, ka2 eBybstitate siveetsul¥ Uuaiec1996
| aur oanphopr opi onat e, | auroanphocar- boxygl yci nate, |auryl sultane,

nyri stani dopropyl ketampdsitien asnin ckim(2 wherainthe deyeldpsr sonpinG frycibeut @ 3% to
nyristyl propi te, .st.earo hogl vci nate, stearoanphopro- pionate,
stearophéBPﬁghog&Yf%ﬂﬁ?teq hﬁ@é?'}‘/ %’éidél ne, cocam doet hyl bet ai ne,

COCﬁrlm doproply betai ne cocam dopropyl hydroxysul tane, cocam dopropyl di-
met am ne propionate, cocoanphogl yci nate - CO, '

coc OZIrrphoc ar E@(Sm Y kit conminingrgptwogpa% aqueous cco(r)npo(s:l(tjlg:r\mwm?éi\ opr% y BEIO n fg&?ggeéf

the two parts for coloring human hair comprising separate first and second containers:

a: the first container containing an alkaline aqueous lotion having a pH of from
about 7 to about !{ containing from about 0.005% by weight to about 5% by weight of
at least one primary intermediate and at least one coupler for the formation of oxidation
dyes, from -about 0.1% to about 5% by weight of a monomeric quaternary ammonium
" compound having a linear long chain alky! substituent. from about 0.5 to about 15% by

weight of an amphoteric surfactant and at least 70% be weight water;

b: the second container containing an aqueous developer having 2 pH of from about
2 to about 6 containing from about 0.5% by weight to about 40% by wieght of 2
peroxide oxidizer and from about 0.1% by weight to about 20% by weight of a water

insoluble anionic polymer which dissolves to form said gel when mixed with said alkaline

~ aqueous lotion.
6. A kit as in claim 5 wherein:

a: the pH of the lotion is from 7.5 to 9.5. the primary intermediate and coupler
content is from 0.005% to 2.5% by weight, the content of quaternary ammonium
compound is from 0.5% to 2.0% by weight, the amphoteric surfactant content is from

2% to 8% by weight and_the water content is at least 70% by weight; and

b: the pH of the aqueous developer is from 2.5 to 4.5, the peroxide oxidizer content
is from 0.5% to 30% by weight and the anionic polymer content is 0.5% to 10% by

“weight.

This is the replacemant shest
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_-'h25a- n?teifcoco- bet ai ne, cocoanphopr opi ohat e', and cocoam

phopropyl sul fonat e primary internediate is selected from

the group consi sti H"lmmlmmmmtnll nedi am nes corre- sponding to the )

a)l I O}NI g(f:] for IT}J| a: [‘erF] t n %hisch R[err] -akd Bubstituttcstodet N2ArhgrnN1996
err]-Clerr ower al kyl er I

vm'th at Ieas]t Tone %K%’ %r?ﬂf% '@ah'%' F“L[ %’f ﬁ%&?'%pﬁeetshgoﬁgﬁﬁ?@é onyﬁt an%”%gd
an 00%.391?)! | of ?«%’ pai dquédudTabmpaEiQeP wiiEh Jodsen\gel A dthixirlg olb'theomd batts

substltute an arm no group, err] and R err] denote, independently of

one anot lvemprisingr ogen, a Clerr]-Clerr] |ower al koxy group, a halo- gen
~atom a (err]-Cerr] lower alkyl group, or a (JQerr]-Cerr] |ower alkyl
group substiuted with at | east one hydroxy group, :
a: an alkaline aqueous lotion having a pH of from about 7 to about [l containing

from about 0.005% by weight to about 5% by weight of at least one primary
intermediate and at least one coupler for the formation of oxidation dyes, from about
0.1% to about 5% of a monomeric quaternary ammonium compound having a linear long
chain alkyl substituent, from about 0.5% to about 15% by weight of an amphoteric

surfactant and at least 70% by weight water;

b: an aqueoué developer having a pH of from about 2 to about é containing from
about 0.5% by weight to about 40% by weight of a peroxide oxidizer and from about
0.1% by weight to about 20% by weight of a water insoluble anionic polymer which

dissolves to form said gel when mixed with said alkaline aqueous lotion; and maintaining

such contact until the hair is permanently colored.
8. A method as in claim 7 wherein:

a: the pH of the lotion is from 7.5 to 9.5, the primary intermediate and coupler
content is from 0.005% to 2.5% by weight, the content of quaternary ammonium
compound is from 0.5% to 2.0% by weight, the amphoteric surfactant content is from

2% to 8% by weight and the water content is at least 70% by weight; and

b: the pH of the aqueous developer' is from 2.5 to 4.5, the peroxide oxidizer content
is from 0.5% to 30% by weight and the anionic polymer content is 0.5% to 10% by

weight.

9. A method as in claim 7 wherein the developer contains from about 0.5% to about

12% by weight of hydrogen peroxide.

This Sheet Has Been ReIplaced' This is the repiacement sheet
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and Rlerr] and R err] denote, independently of one another, hydrogen, a
Cerr]-Cerr] lower alkyl group, or a halogen atom their salts with
inorganic or organic acids, NN err]-diphenylal kl enedi am nes in which the
phenyl groups are substituted at the para2sosiSustitutd Bhaet O700urmé 1996
group optionally substituted with a CJerr]-Clerr] alkyl_ group;

par a- am nophenol s; Aomethod asimi i Bowlidrein lhﬁrdqwsbpﬂe‘iw%ém‘aﬂp‘ﬁésq-sﬁﬁﬂaq?é‘f -
erocycli c_oxidatiogn P%SES' and \%’leerei n the coupler is selected fromthe
group cod—z%Ptt“ieﬁg“B YERBPHRHBY“4nd conpounds correspond- ing to the
following formula [err] - 25b -

* c L M s *

.
eet Has Been Reflaced'
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, in which R err] denotes hydroxy or an amno. group option-. aIIy substituted
with at least one Cerr]-Cerr] hydroxya]kyl group, Rlerr] and Rerr],

i ndependent|y of one anot her, denote hydrogen a hydroxy group, an am no

group optionally substi tut ed with a (err] - eSupstitutersHaed -0y dukgl 1996Up

or a (err] - aBstrRhcro and Rlerr], Rerr] and R err] denote

a hydrogen a OXy group, a hydroxyalk OXy group or

a Cferr]-( eTITLE merINHENSl'llosf HLAIR wﬁbmﬂbt@@m ﬁln@ amoni um sal t
is selected fromsalts corresponding to the a: [err] wherein Rerr],

Rlerr] "and R eﬁ[]t.f FRI2ChqlEaYE & m 9¥@Exéﬁkf$r%@£@§1rﬁfrﬁtﬁdﬁ "Hh il thﬂ'\i@h

car bon at ons, err| ‘represents a ear long chain al kyl group contain-
ing from athp,_qﬂs 12 4&1 aegutm&angaelzora;atanmaﬁﬂde XafyGe dids albebonand réfte st

the anionic polymer is selected from copoly-

having a pH of from about 7 to about 11 conctaining from about
0.005% by weight to about 5% by weight of am least one primary
intermediate and at least one coupler for the formétion of .
oxidation dyes, from about 0.1% to about 5% of a monomeric
quaternaty ammonium compound ha\"inq one long chain alkyl
'substituent, from about 0.5% to about 15% by weight of an
amphoteric surfactant and at least 70% by we:.qm: water, and

an agueous developer second part having a pH of from about 2 to
about 6 containing from about 0.5% by wexght to about 40% by we:.ght
of a peroxide oxidizer and from about 0.1% by _weight to about 20%

by weight of a water insoluble anionic polymer which dissolves in

the formed gel.
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mer s fb{'rred fromacrylic acid, nethacrylic acid and its | ower alkyl 1«5%’{’5?5{”)
acrylam-de and nethac- srylam de. 14. A kit as in claim5 wherein the
anphoteric surfac- ‘tant is selected fromthe group consisting of .lauryl

beta- ine, |auroanphopropylsul fonate, I_aﬁléqarr@m&:tgm 84S 04 August 1999
| aur oanphocar boxygl yci nate, | auryl sultane, wﬁ—&m—g-@w-u-pyﬁ—eb'eq—arn?—
nyristyl bet &HA%WQI ycinate, nyristyl propionate,
st ear oammphogl yci nat e, sie 0 pi 2 r e8loHEf onat e,
stearyl betai ne, cocaa'i' dé ﬁﬂ%@%%jﬁcyﬁ%ﬁ%‘%{?%%g%g
hydr oxysul t ane, coc-mmﬂl_ v t nse]ol‘ﬁ'p ° @ .
cocoanphogl yci nat e, partoeompmsingoxypr o pi onate, cocoaphgcarboxyglycinate,
coco-betai ne, co- coagphgpalialiwe agueons Iotion ipvipgopypHliafofram; ~ and
: about 7 to about 11 containing from about 0.005%

by weight to about 5% by weight of at least one

primary intermediate and at least one coupler for

the formation of oxidation dyes, from about 0.1%

to about 5% of a monomeric quaternary ammo-

nium compound of the formula

Ra, i Claim(s) :paged 27710 Plged
9 _ [ Drawing(s) : paged ..... to paged
kl.—]li—lu X 00 Abstract  :paged..... 1o paged
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wherein R, R2 and R3, which may be the same or dif-
ferent, represent benzyl or lower alkyl groups contain-
ing 1 to 6 carbon atoms, R4 represents a long chain alky]
group containing from about 12 to about 22 carbon
atoms and X is an anion, from about 0.5% to about 15%
by weight of an amphoteric surfactant and at least 70%
by weight water; and '

b: an aqueous developer having a pH of from about 2
to about 6 containing from about 0.5% by weight
to about 40% by weight of a peroxide oxidizer and

o from about 0.1% by weight to about 20% by

— weight of a water insoluble anionic polymer which
dissolves to form said gel when mixed with said
alkaline aqueous lotign. '

2. A composition as in claim 1 wherein:

a: the pH of the lotion is from 7.5 to 9.5, the primary
intermediate and coupler content is from 0.005% to
2.5% by weight, the content of quaternary ammo-
nium compound is from 0.5% to 2.0% by weight,
the amphoteric surfactant content is from 2% to
8% by weight and the water content is at least 70%

by weight; and

b: the pH of the aqueous developer is from 2.5 0 4.5,

the peroxide oxidizer content is from 0.5% to 30%
by weight and the anionic polymer content is 0.5%
to 10% by weight.

* c L L s *




mhefein;the primary internmediate is selected fromthe group consisting of

par aphenyl enedi ami nes corre- sponding to the followi ng fornula
[err] in which R err] and R err] denote hydrogen, a Cerr]-Cerr

radical subsitituted with at |east one hygroxg,gs

met hyl sul phonyl am no or am nocar bonyl group, ,
radi cal optionally substituted with an am no group, Rerr] and R err]
denot.e, independent

al koxy group, a

Cerr]-Cerr] lo

T S R

hydrogen peroxide.

4. A composition as in claim 2 wherein the developer
coptains from about 0.5% to about 12% by weight of
hydrogen peroxide. |

5. A kit containing a two part aqueous composition
which forms a gel on mixing of the two parts for color-
ing buman hair comprising separate first and second
containers:

a: the first container containing an alkaline agueous

- 25cC
] al kyl

e Shetdf ! B4AMGHL %,

| ower
or a
dr oxy

lotion having a pH of from about 7 to about 11
containing from about 0.005% by weight to about
5% by weight of at least one primary intermediate
and at least one coupler for the formation of oxida-
tion dyes, from about 0.1% to about 5% by weight
of a monomeric quaternary ammonium compound
of the formula

?a+
R3

wherein Ri, R; and R3, which may be the same or dif-
ferent, represent benzyl or lower alkyl groups contain-
ing 1 to 6 carbon atoms, R4 represents a long chain alkyl
group containing from about 12 to about 22 carbon
atoms and X is an anion from about 0.5 to about 15% by
weight of an amphoteric surfactant and at least 70% by
weight water;

b: the second container containing an aqueous devel-
oper having a pH of from about 2 to about 6 con-
taining from about 0.5% by weight to about 40%
by weight of a peroxide oxidizer and from about
0.1% by weight to about 20% by weight of a water
insoluble anionic polymer which dissolves to form
said gel when mixed with said alkaline aqueous
lotion.

A



group;'{and R[err]and. Rl err] denote, independently of one another, hydrogen,
a (err]-Cferr] lower alkoxy group, a Cerr]-Clerr] |ower alkyl group, or a
hal ogen atom their salts with inorganic or organic acids;

N, N - di phenyl al kyl enedi ami nes in which_the. p@gﬁg{mﬁég“g& ana Ag?ﬁﬁﬂ' 1999d at
the para position with an OH or am no group ronalTy substrtuted wth a
err]-Cerr] alkyl gr 13 Al ol t ho- am nophenol s;
(C):Et ho]- pﬁ[enyl ]enedi zlm' ﬁﬁg%ﬁ%ﬂ%ﬁgwﬁmw;% 5bﬁ@p' : wherein
the coupler is select & PfRHY %ﬁtgﬁi STs[in .(?" 1- and
conpounds corspond- i ngintermediates and,cappiet GO .['%f??mirm A Rl err]
denotes hydroxy or an a2i5% byoweight,ithexcontent oftquatesaaty fRMO-| cast one
deérr]-derr] hy- droxygijif céffpundis frémr0S5%| o 210% byteweightat | y of one
the amphoteric surfactant content is from 2% to
8% by weight and the water content is at least 70%
by weight; and
b: the pH of the aqueous developer is from 2.5 to 4.5,
the peroxide oxidizer content is from 0.5% to 30%
by weight and the anionic polymer content is 0.5%
to 10% by weight. .

7. A kit as in claim § wherein the developer contains

from about 0.5% to about 12% by weight of hydrogen
b' pﬂ'oﬁde.

8. A kit as in claim 6 wherein the developer contains
from about 0.5% to about 12% by weight of hydrogen
peroxide.

9. A method of coloring human hair which comprises
contacting the hair with a mixture of a two part aqueous
composition which forms a gel on mixing of the two
parts comprising:

a: an alkaline aqueous lotion having a pH of from

about 7 to about 11 containing from about 0.005%
by weight to about 5% by weight of at least one
primary intermediate and at ieast one coupler for
the formation of oxidation dyes, from about 0.1%

to about 5% of a monomeric quaternary ammo-
nium compound of the formula

e
R:"!;f—h X-
R; |

wherein R, R and R3, which may be the same or dif-
ferent, represent benzyl or lower alkyl groups contain-
ing 1 to 6 carbon atoms, R4 represents a long chain alkyl
group containing from about 12 to about 22 carbon
atoms and X is an anion, from about 0.5% to about 15%
by weight of an amphoteric surfactant and at least 70%
by weight water;

W



anot her « denote hydrogen, a hydroxy group, an am no group optionally
substituted with a (Jert]-Clerr] |ower hydroxyal kyl group or a

Clerr]-derr] lower alkyl group, and R err], Rerr] and R err] denote a
hydrogen atomor a (Jerr]-Cerr] al koxy 5 / k Y A Qb
Cerr]-Cerr] lower alkyl group; and wi Fre—ert ; At
selected fromsalts corresponding to the formul a: [err] V\/nereln R[err]

chrbon atoms Ribrr] T pin sty developer havidg ap“”fw“?‘;“?a.lnt %in
from about 12 to about gé’u‘&% & #ﬁhmﬁ%%’ )
- to about 40% by wexght of a peroxide oxidizer and
from about 0.1% by weight to about 20% by
weight of a water insoluble anionic polymer which
dissolves to form said gel when mixed with said
alkaline aqueous lotion, and maintaining such
contact untl the hair is permanently colored.
10. A method as in claim 9 wherein: |
a: the pH of the lotion is from 7.5 to 9.5, the primary
| ‘intermediate and coupler content is from 0.005% to
U 2.5% by weight, the content of quaternary ammo-
| nium compound is from 0.5% to 2.0% by weight,
the amphoteric surfactant content is from 2% to
8% by weight and the water content is at least 70%
by weight; and '

b: the pH of the aqueous developer is from 2.5 to 4.5,

the peroxide oxidizer content 1s from 0.5% to 30%
by weight and the anionic polymer content is 0.5%
to 10% by weight.

11. A ‘method as in claim 9 wherein the developer
contains from about 0.5% to about 12% by weight of
hydrogen peroxide.

. 12. A method as in claim 10 wherein the developer
A * contains from about 0.5% to about 12% by weight of
hydrogen peroxide.

13. A composition as in claim 1 wherein the ampho-
teric surfactant is selected from the group consisting of
lauryl betaine, lauroamphoglycinate, lauroamphopro-
pylsuifonate, lauroamphopropionate, lauroamphocar-
boxyglycinate, lauryl sultane, myristamidopropyl beta-

~ ine, myristyl betaine, myristoamphoglycinate, myristyl
propionate, stearoamphoglycinate, stearoamphopro-
pionate, stearoamphopropylsulfonate, stearyl betaine,
cocamidoethyl betaine, cocamidopropyl betaine,
cocamidopropyl hydroxysultane, cocamidopropyl di-
methylamine propionate, cocoamphoglycinate, co-
coamphocarboxypropionate, cocoamphocarboxyglyci-
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wherein the anionic polyner is selected fromcopoly- ners forned from
acryli’c acid, nethacrylic acid and its |lower alkyl esters, acrylam de and
nethac- rylamide. .15. A nethod as in claim?9 wherein the anphoteric
surfactant is selected fromthe group consi sé itdfe SReEY- O A wiune 1999

| aur oanphogl yci nat e, Iauroanphopropylsu% ar oamnmphopr opl onat e,

| aur oanphocar boxy- gl ycinate, |auryl ?ane nyrlstan1dopropyl bet ai ne,
nyristyl betaine, nyristoanphoglycinate, nyristyl pro- pionate,

st ear oanphogl yci nate, stearoanphopropion- ate, stearoanphopropylsulfonate,

stearyl betaine, co Q?iﬁgﬂe RN, andecaéo8m-
cocam dopr opyl- hydrggysu an ocan15 0 9 ' nethylan1ne propi onat e,
cocoanphogl yci nat e, paepr mﬁmﬁ xﬁ‘géopl onat e, cocoaphocarboxygl yci -

nate, cocobetaine, coqdserdintheprinatry, imermediatenis selected from the
group consisting of paraphenylenediamines corre-
sponding to the following formula:

NR;R2
" Re : Rs
Rs Rs

NH

in which R; and Rz denote hydrogen, a2 C;~C¢ lower
alkyl group, a C1~Cs alkyl radical substituted with at
least one hydroxy group or with a methoxy, methylsul-
phonylamino or aminocarbonyl group, a furfuryl
group, or a phenyl radical optionally substituted with an
amino group, R3 and R¢ denote, independently of one
another, hydrogen, a C;-C¢ lower alkoxy group, a halo-
gen atom, a C;-Cg lower alkyl group, or 2 C;—-C¢ lower
alkyl group substituted with at least one hydroxy group,
and R4 and Rs denote, independently of one another,
hydrogen, 2 Ci-C¢ lower alkyl group, or a halogen
atom, their salts with inorganic or organic acids;
N,N'-diphenylalklenediamines in which the phenyl
groups are substituted at the para position with an
— OH or amino group optionally substituted with a
C1-Cs alkyl group; para-aminophenols; ortho-
aminophenols; ortho-phenylenediamines; and het-
erocyclic oxidation bases; and
wherein the coupler is seiected from the group con-
sisting of 1-naphthol and compounds correspond-
ing to the following formula:

0 O



phopropyl sul fonate; and wherein the primary internmediate is sel ected from
the.group consisting of" par aphenyl enedi am nes corre- sponding to the

following formula: = 25e [err] in which Rerr] and R[err] denot e hydrogen,
a Clerr]-Cerr] alkyl radical substltth@b\M_tg at ..] east Y 6 0.3.
or with a methoxy, rrethylsulphonylamno O anm Aotar oMb S Ugust J 94 yI

rou or a phenyl radical I gnal |tuted w¢th an ani no_group

gR[ er P] and RFer r]y deng‘! évah‘lcggép P%S Bﬁ@ %ﬁ%@q’& -
derr]-Cerr] |over aabyxsubstimaed avith agd maenp Gl Yl]h)dwer

al kyl group, or a C egrbuf] Rydnd Ripindependently of one another, denote

‘ hydrogen, a hydroxy group, an amino group optionally

substituted with 2 C1-Cglower hydroxyalkyl group or 2

C1-Cs lower alkyl group, and R, R4 and R¢ denote a

hydrogen atom or 2 C)-Cg alkoxy group, a hydroxyalk-

oxy group or a C;-Cg¢ lower alkyl group;
wherein the quaternary ammonium salt is selected
from salts corresponding to the formula:

_1l?~2+
R3

wherein R;, R2 and R3 represent benzyl or lower
alkyl groups containing 1 to 6 carbon atoms, Ry
represents a linear long chain alkyl group contain-
ing from about 12 to about 22 carbon atoms and X
is an anion; and
wherein the anionic polymer is selected from copoly-
mers formed from acrylic acid, methacrylic acid
and its lower alkyl esters, acrylamide and methac-
rylamide.
14. A kit as in claim § wherein the amphotenc surfac-
tant is selected from the group consisting of lauryl beta-
_ ine, laurcamphoglycinate, laurcamphopropyisulfonate,
lauroamphopropionate, lauroamphocarboxyglycinate,
lauryl sultane, myristamidopropyl betaine, myristyl
betaine, myristoamphoglycinate, myristyl propionate,
stearoamphogiycinate, stearoamphopropionate, stea-
roamphopropylsulfonate, stearyl betaine, cocamido-
ethyl betaine, cocamidopropyl betaine, cocamidopropyl
hydroxysultane, cocamidopropyl dimethylamine propi-
onate, cocoamphoglycinate, cocoamphocarboxypro-
pionate, cocoaphocarboxyglycinate, coco-betaine, co-
- coamphopropionate, and cocoamphopropylsulfonate;
and
wherein the primary intermediate is selected from the
group consisting of paraphenylenediamines corre-
sponding to the following formuila:

A




al kyl group substituted with at |east one hydroxy group, and Rlerr]and

Rl err] -denote, independently of one another, hydrogen, a Clerr]-Clerr]

| over al koxy group, a ([err]- Clerr] |ower aIkyI group, or a hal ogen atom
salts with inorganic or organic acids; 26k N-8[pstitdite '3RBEE 20KYA itaP9P@s i n
whi ch the phenyl groups are substltuted at tﬁe—para“pvgrr“ﬁ“—‘ggg an OH or
am no group optionally susituted wwth a -Cerr] al kyl group;

ort enyl edi am nes; and het -

oupl gy is selected fromthe
correspond- ing to the

.

para- am nophenol s; ortho- ammophenol s;
erocyclic oxidation bases; and wher
group con- sisting of l-naphthol and C
following formula: [err]

in which R and R denote hydrogen, a Ci~Cs alkyl
radical substituted with at least one hydroxy group
or with a methoxy, methylsulphonylamino or
aminocarbonyl group, a furfuryl group, or a phenyl
radical optionally substituted with an amino group,
R3 and R¢ denote, independently of one another,
Y hydrogen, a C)-Cg lower alkoxy group, a halogen
| atom, a Cy-Cglower alkyl group, or a C;-Cslower
alkyl group substituted with at least one hydroxy
group, and R4and Rs denote, independently of one
another, hydrogen, a C1-Cs lower alkoxy group, a
C1-Cs lower alkyl group, or a halogen atom, their
salts with inorganic or organic acids;
N,N'-diphenylalkylenediamines in which the phenyl
groups are substituted at the para position with an
OH or amino group optionally substituted with a
Ci-Cs alkyl group; para-aminophenols; ortho-
aminophenols; ortho-phenylenediamines; and het-
erocyclic oxidation bases; and
.- wherein the coupler is selected from the group con-
~ | ' sisting of 1-naphthol and compounds correspond-
ing to the following formula:

in which R; denotes hydroxy or an amino group
optionally substituted with at least one Cy~Cg¢ hy-
droxyalkyl group, R3and Rs, independently of one
another, denote hydrogen, a hydroxy group, an




- 25f - in which R err] denotes hydroxy or an am no group optlonally
substituted with at |east one Jerr]Cerr] hy- droxyal kyl group, Rerr] and
R[err] i ndependent |y of one another, denote hydrogen, a hydroxy group, an
amino group optionally substituted with a q§J¥]sE!g' é,.]egtgw Iehléqu)f?gbkyl
group or a CJerr]-Clerr] lower alkyl grpyg, - err
denote a hydrogen atomor a (err]-Cerr] aI koxy group, a hydroxyal koxy

group or a (Jerr]-Cferr] lower alkyl grou and wherejn t B &Ea rnary
anmoni um salt is sel ecﬁnﬂnbr gm:upl op L 2 [err]

wherein Rlerr], Rerr] ifﬂk‘iﬂ _@mgrlﬂklylgroups
containing 1 to 6 car bon ato ?% % %%té h?ﬁ% Eﬁt’&oﬁal n al kyl
group cont ai n- ’ g

or a Cl-Cs alkoxy group, a hydroxya.lkoxy group

or a C1—Cg lower alkyl group; and
wherein the quaternary ammonium salt is selected

from salts corresponding to the formula:

RI—T_R‘ X-

C o ®

wherein Rj;, R and R3 represent benzyl or lower
alkyl groups containing 1 to 6 carbon atoms, R4
represents 2 linear long chain alkyl group contain-
mg from about 12 to about 22 carbon atoms and X
is an anion; and

wherein the anionic polymer is selected from copoly-

mers formed from acrylic acid, methacrylic acid
and its lower alkyl esters, acrylamide and methac-
rylamide.

15. A method as in claim 9 wherein the amphoteric
surfactant is selected from the group consisting of lauryl
betaine, laurcamphoglycinate, lauroamphopropylsul-

.. fonate, lauroamphopropionate, lauroamphocarboxy-

W, | glycinate, lauryl sultane, myristamidopropyl betaine,

myristyl betaine, myristoamphoglycinate, myristyl pro-

. pionate, stearoamphoglycinate, stearoamphopropion-

ate, stearoamphopropyisulfonate, stearyl betaine,

cocamidoethyl betaine, cocamidopropyl betaine,

cocamidopropyl hydroxysultane, cocamidopropyl di-

methylamine propionate, cocoamphoglycinate, co-

coamphocarboxypropionate, cocoaphocarboxyglyci-

nate, cocobetaine, cocoamphopropionate, and cocoam-
phopropylsulfonate; and

wherein the primary intermediate is selected from the

group consisting of paraphenylenediamines corre-
sponding to the following formula:

I
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ing fromabout 12 to about 22 carbon . atons and X is an anion; and wherein
t he ani onic polyner is*selected fromcopoly- nmers formed fromacrylic acid,
met hacrylic acid and its |ower alkyl esters, acrylam de and net hac-

ryl am de. _ 25e - Substitute sheet - 04 August 1999.

NRiR2
R3

Rs Rs
NH2

in which R; and Ry denote hydrogen, a Ci-Cg alkyl

radical substituted with at least one hydroxy group

or with a methoxy, methyisulphonylamino or

aminocarbonyl group, a furfuryl group, or a phenyl

radical optionally substituted with an amino group,

o R3; and Rg denote, independently of one another,
' bydrogen, a C1-C¢ lower alkoxy group, a halogen

atom, a C1-Cgslower alkyl group, or a Cj-Cglower

alkyl group substituted with at least one hydroxy

group, and Rsand Rs denote, independently of one
another, hydrogen, a C;-Cs lower alkoxy group, a
C1-C¢ lower alkyl group, or a halogen atom, salts
with inorganic or organic acids;
N,N'-diphenylalkylenediamines in which the phenyl
groups are substituted at the para position with an
OH or amino group optionally substituted with a
C1-C¢ alkyl group; para-aminophenols; ortho-
aminophenols; ortho-phenyienediamines; and het-
erocyclic oxidation bases; and
v wherein the coupler is selected from the group con-
sisting of 1-naphthol and compounds correspond-
ing to the following formula:

R

Rs Rs

-
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- 25f -

in which R; denotes hydroxy or an amino group
optionally substituted with at ieast one C}-Cg¢ hy-
droxyalkyl group, R3 and Rs, independently of one
another, denote hydrogen, a hydroxy group, an
amino group optionally substituted with a C;-Cg
lower hydroxyalkyl group or a C1~-C¢ lower alky!
group, and Ry, R4 and Rg denote a hydrogen atom
or a C1-Cg alkoxy group, a hydroxyalkoxy group
or a C1-Cg lower alkyl group; and

wherein the quaternary ammonium salt is selected
from salts corresponding to the formula:

e
.Rt—!f-h X~
R3

wherein Rj, R2 and R3 represent benzyl or lower
alkyl groups containing 1 to 6 carbon atoms, R4
represents a linear long chain alkyl group contain-
ing from about 12 to about 22 carbon atoms and X
is an anion; and

wherein the anionic polymer is selected from copoly-
mers formed from acrylic acid, methacrylic acid
and its lower alkyl esters, acrylamxde and methac-
rylamide.
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