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HAIR DY£ COMPOSITIONS AND PROCESS 
• 

Technical Fjeld 

• 
The invention is in the field of methods and compositions for coloring hair. 

s BackiJ»und of the Invention 

Oxidative dye systems are used for·pennanentcoloration of hair. However, hair colored 

v.ith-oxidative dyes tends to fade upon exposure to sunlight, \\ith red tones being particularly 

susceptible. Thus, there is a need for hair dye systems which exhibit improved resistance to 

fading upon exposure to ultraviolet light. 

10 The object of the invention is to provide a hair color system which exibits improved 

resistance to c_olor fading caused by ultraviolet light; 

Summary of the lnvemion 

The invention is directed to a composition for oxidative dyeing of hair comprising, by 

weight of the total composition: 

15 about 0.0001-20% (combined weight) of at least one primary intermediate and at least 
. . 

one coupler for the formation of oxidation dyes. 

about 0.01-10% of a 2-hydroxyphenyl benzotriazole compound which absorbs ultraviolet 

radiation in the wavelength range of 200 to 400 nanometers, 

about 0.5-20% surfactant, and 

20 about 10-65% water. 

The invention is also directed to a two component kit for oxidative.dyeing of hair 
. I 

comprising·: 
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a first container containing a composition comprising, by weight of the total composition: 

about 0.0001-20% (combined weight) of at least one primary intermediate and at least 

one coupler for the formation of oxidation dyes, 

about 0~01-10% of a 2-hydroxyphenyl benzotriazole compound which absorbs ultraviolet 

5 radiation in the \Vavelength range of 200 to 400 nanometers, 

about 0.5-20% surfactant, and 

about 10-65% water; and 

a second container containing a developer composition comprising, by weight of the total 

composition: 

I 0 about 0.5-45% hydrogen peroxide, 

about 0.1-10% of a silicone conditioning agent, 

about 0.01-5% of an anionic polymer, and 

about 1-99% water. 

The invention also comprises a method for oxidative dyeing of hair comprising the steps 

15 of: 

a) applying to the hair a composition obtained by mixing Composition A and 

Composition B, wherein Composition A comprises, by weight of the total composition: 

about 0.0001-20% (combined weight) of at least one priinary intennediate and atleast 

one coupler for the formation of oxidation dyes., 

20 about 0.01-10% of a 2-hydroxyphenyl benzotriazole compound which absorbs ultraviolet 

radiation in the wavelength range of 200 to 400 nanometers, 

about 0.5-20% surfactant, and 

2 
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about 10-65% water; and 

Composition B comprises, .bY weight of the total composition: 

.about 0.5-45% hydrogen peroxide, 
.. 

about 0.1-10% of a silicone conditioning agent, 

5 about 0.01-5% of an anionic polymer, and 

about 1-99% water, 

b) leaving said composition on the hair for 2 to 60 minutes, 

c) rinsing the hair \\-ith water. 

Detailed Description 

10 All percentages mentioned ~erein are perc~ntages by weight .unless othernise indicated." 

The compositions of the invention have a pH ranging from 7_ to 11, and Composition A 

preferably contains 65% or less of water. 

PRIMARY INTERMEDIATES AND COlJPLERS 

The compositions contain 0.0001-20%, preferably 0.001-15%, more preferably 

15 0.01-10% (combined weight) of at least one primary intennediate and at least .one coupler. 

Preferably, the range of primary intermediate will be about 0.0001-5% by weight and the range 

of coupler will be about 0.0001-5% by weight. . Primary intermediates and couplers are well 

knoYtn hair coloring ingredients, and include ortho or para substituted aminophenols or 

phenylenediamines, such as para-phenylenediamines of the formula: 

. 3 
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5 

1 O wherein RI and R2 are each independently hydrogen, C t·-6 alkyl, or C 1•6 alkyl substituted -with one 

or more hydroxy, methoxy, methylsulphonylamino, amin~carbonyl, furfuryl, unsubstituted 

phenyl, or amino substituted phenyl groups; R3 and~ are each independently hydrogen, C1-6 

alkyl, C1..,s alkoxy, haloge~. or C1-6 alkyl substituted with one or more hydroxyl groups; and Rs 

and Rs are each independently hydrogen, C1-6 lower alkoxy, C1-6Iower alkyl, or halogen. 

1 S Examples of suitable primary intennediates are para-aminophenol, para-diphenol, ortho-

aminophenols, ortho-phenylenediamines, ortho-diphenols, and hete.rocyclic compounds. · 

Examples of"suitable primary int~nnediates include para-phenylenediamine. 2-methyl-1,4-

diaminobenzene, 2,6-dimethyl-l ,4-diaminobenzene, 2,5-dimethyl-1.4-diaminobenzene, 2,3-

dimethyl-1,4-diaminobenzene, 2-chloro-1,4-diaminobenzene, 2-methoxy-1,4-diaminobenzene, 1-

20 phenylamino-4-amino~enzene, l-dimethylamino-4-aminobenzene, 1-diethylamino-4-

aminobenzene, 1-bis(beta-hydroxyethyl)amino-4-aminobenzene, l-methoxyethylamino-4-

aminobenzene, 2-hydroxymethyl-1,4-diaminobenzene, 2-hydroxyethyl-1,4-diaminobenzene. 2-

isopropyl-1,4-diaminobenzene, l-bydroxypropyl-4-aminobenzene, 2,6-dimethyl-3-methoxy-l ,4-

diaminobenzene, 1-amino-4-hydroxybenzene, and derivatives thereof. 

4 
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Preferred primary inter:mediates are p-phenylenediamine, p-amino_phenol, o-aminophenol, 

N.N-bis(2-hydroxyethyl)-p-phenylenediamine, 2,5-diaminotoluene, their salts and mixtures 

thereof. 

Suitable couplers include, for example._$ose having the general formula: 

15 wherein R1 is unsubstituted hydroxy or amino, or hydroxy or amino substituted with one or more 

C1-6 hydroxyal_kyl groups, R3 and R5 are each_ independently hydrogen, hydroxy, amino, or amino 

substituted v.ith C1-6 alkyl, C1-6 alkoxy, or C1•6 hydroxyalkyl group; and R:?t R.i. and~ are ~aeh 

independently hydrogen, C1-6 alkoxy, C1-6 alkoxy. C1•6 hydroxyalkyl, or C1-6 alkyl. or R3 and Ri 

together may form a methylenedioxy group. Examples of such compounds include meta-

20 derivatives such as phenols, meta-diphenols, meta-aminophenols, ·meta-phenylenediamines, and 

the like, which may be unsubstituted, or substituted on the amino group or benzene ring with 

alkyl, hydroxyalkyl, alkylamino groups, and the like. Suitable couplers include 3,4-

methylenedioxyphenol, 3,4-methylenedioxy-1-[(beta-hydroxyethyl)amino ]benzene, 1-methoxy-

2-amino-4-[(beta-hydroxyethyl)amino ]be~ne, 1-hydroxy-3-(dimethylamino )benzene, 6-·. 

25 methyl-1-hydroxy-3 [(beta-hydroxyethyl)amino ]benzene, 2,4-dichloro-1-hydroxy-3-

aminobenzene, 1-hydroxy-3-( diethylamino )benzene, 1-hydroxy-2-methyl-3-aminobenzene, 2-

5 
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chloro-6-methyl-1-hydroxy-3-aminobenzene, 1,3-diaminobenzene, 6-methoxy-1,3-

diaminobenzene, 6-hydroxyethyloxy-1,3-diaminobenzene, 6-methoxy-5-ethyl-1,3-

diaminobenzene, 6-ethyloxy-1,3-diaminobenzene, 1-bis(beta-hydroxyethyl)amino~3-

aminobenzene, 2-methyl-1,3-diaminobenzene, 6~methoxy-1-amino-[(beta-hydroxyethyl)amino}-

S benzene, 6-{beta-aminoethyloxy)-1,3-diaminob~niene, 6-(beta-hydroxyethyloxy)-1-amino-3-

(methylamino )benzene, 6-carboxymethyloxy-1,3-diaminobenzene, 6-ethyloxy-1-bis(beta­

hydroxyethyl)amino-3-aminobenzene, 6-hydroxyethyl-1,3-dianiinobenzene, 1-hydroxy-2-

isopropyl-5-methylbenzene, 1,3-dihydroxybenzene, 2-chloro-1,3-dihydroxybenzene, 2-methyl- · 

1,3-dihydroxybenzene. 4-chloro-1,3-dihydroxybenzene, 5,6-dichloro-2-methyl-1,3-

1 O dihydroxybenzene, 1-hydroxy-3-amino-benzene, 1-hydroxy-3-( carbamoylmethylamino )benzene, 

6-hydroxybenzomorpholine, 4-methyl-6-dihydroxypyndinc;, 2,6-dihydroxypyridine, i,6-

diamiriopyridine, 6-aminobenzomorpholine, 1-phenyl-3-methyl-5-pyrazolone, I-

hydroxynaphthalene, l, 7-dihydroxynaphthalene, 1 ;S-dihydroxynaphthalene, and mixtures 

thereof. 

15 Preferred couplers include resorcinol, 1-naphthol, 5-amino-o-cresol, 2-methylresorcinol, 

m-aminophenol, m-phenylenediamine, 1-ohenyl-3-methyl-p}'Tazol-5-one, their salts, or mixtures 

thereof. 

THE 2-HYDRQXyPHENYL BENZOTRIAZOLE COMPOUND 

The compositions of the invention contain 0.01-10%, preferably 0.01-8%, more 

20 preferably 0.01-5% of a 2-hydroxyphenyl benzotriazole compound which is capable of absorbing . 

ultraviolet radiation in the wavelength range of 200 to 400 nanometers, preferably about 250 to 

390 nanometers. It shoul~ be noted that many of the primary intennediates and couplers found 

6 
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in hair dyes are capable of absorbing ultraviolet (UV) radiation in this wavelength range, and it is 

believed that this is one reason why hair colors will fade upon exposure to UV light. Without · 

being bounnd by this explanation, it is believed that the benzotriazole compounds used in the 

compositions of the invention at least partially permeate the hair shaft, in addition to complex.in~ 

5 "\\ith the outer surface of the hair fiber. It is believed that they are capable of acting as primary 

. absorbers of UV radiation, thereby preventing, or at least reducing, the tendency of the hair dye 

molecules themselves to absorb UV radiation and consequently be degraded. 

Suitable 2-hydroxyphenyl be~triazole compounds for use in the compositions of the 

invention can be distinguished from hair dye molecules because, preferably, they do not contain 

10 amino group substituents. The 2-hydroxyphenyl benzotriazoles suitable for use in the 

compositions of the invention correspond to one of the the general fonnulas (a), (b) and (c), set 

fordl below: 
/ 

Formula (a) compounds have the general fonnula: 

15 

20 O ~~·-· -
~1 

s 

R 
0 

25 

7 
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wherein R1, R2, R3, ~,and Rs are each independently H, hydroxyl, carboxyl, halogen, or C1-40 

s_traight or branched chain alkyl, C140 straight or branched chain alkoxy, C2•20 alkoxycarbonyl, 

C1-ao alkyl substituted phenyl, C5-t; cycloalkyl, S03H, S03Na, or 

5 

10 

0 

.15 

wherein E1 and E2 are each independently H or C 14 alkyl, and E3 isH, halogen, or C1-4 alkyl; 
. . 

R3 is H, halogen, OH, C140 straight or branched chain alkyl, S03Na, C5-t; cycloalkyl, phenyl, 
. . 

C1•10 alkyl substituted phenyl, or 

20 l 
E1 --C--E2 

25 

0 

30 
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wherein E1 and~ are each independently H, or C14 alkyl, and E3 is H, halogen, or C1-4 straight 

or branched chain alkyl. 

Examples of such compounds are disclosed in U.S. patent nos. 5,240,975; 4,904, 712; 

4,921,966; 5,097,041; 5,095,062; 4,973,701; 4,587,346; and 4,675,352. 

5 Formula (b) compounds have the general formula: 

T1 
E3 

15 Tl 

wherein 
- . 

.. T1 is hydrogen, halogen, C1-i alkyl, S03H, or S03Na, 

E 1 is hydrogen, halogen, or _;._OE2 

20 E2 is hydrogen, or C1•18 alkyl, 

E3 is hydrogen, C14 alkyl, halogen, S03H, or S03Na. 

E4 is hydrogen, halogen, or OE5· 

E5 is hydrogen or C1•18.alkyl, and 

E6 is hydrogen, hydroxyl, or carboxyl. 

25 Examples of such compounds are disclosed in U.S. patent no. 5,387,691, 'Yhichis hereby 

incorporated by reference. 

. 9 
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Also suitable are 2-hydroxyphenyl benzotriazole esters having the following general 

formula (c): 

s 

10 

wherein R1, R2, and R3 are each independently hydrogen, halogen, or an ester-containing radical 

with the proviso that there is at least one ester-containing radical. Examples of such 2-

hydroxyphenyl benzotriazole esters are disclosed in U.S. patent no. 4,996,326, which is hereby 
. -

1 S incorporated by reference: 

Also suitable as the 2-hydroxyphenyl benzotrlazole compound for use in the 

compositions of the invention are fluorinated benzotriazole compounds having the general 

formula (d): 

20 

25 
R 

30 wherein 

-R1 is hydrogen, halogen, C1-4 alkyl, orC14 alkoxy, 

10 
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R2 is C1•18 alkyl, cycloalkyl of S to 12 carbon atoms, or phenylalkyl of7 to 15 carbon atoms, 

E is a branched or straight chain alkylene of 1 to 10 carbon atoms or said alkylene interrupted by 

one to three groups selected from the group consisting of -0-, -S-, -SOr, -COO-, -OOC-," 

·and Rris a straight or branched chain perfluor~alkyJ of 1to12 carbon atoms, perfluoroalkyl of 

5 2 to 6 carbon atoms substituted by one or more perfluoroalkoxy groups of2 to 6 carbon atoms, or 

an oligo(hexafluoropropene oxide) terminal group. Examples of such compounds are set forth in 

. U.S. patent no. 5,312,852, which i~ hereby incorporated by reference. 

Preferred are the Formula (a) compounds wherein R1 and R2 are both H. A more 

preferred subset are those compounds wherein R1 and R2 are both H, and R3 is S03Na or S03H. 

10 A preferred subset of the latter group are those compo~ds wherein R1, R2 and~ are H, R3 is 

S03Na or S03H, and Rs is a C1•10 straight or branched chain alkyl. Most preferred is a 

compound wherein R1, R2, and Re are H, R3 is S03Na, and Rs is a C1•10 branched chain alkyl. 

Once example is the compound having the CTF A name· sodium isobutyl benzotriazole sulfonate. 

This material may be purchased from Ciba-Geigy under the tradename Cibafast W Liqu_id, which. 
. . 

15 is an anionic material. 

THESURfACTANT 

The compositions of the invention comprise 0.5-20%, preferably 0.5-15%, more 

preferably 0.5-10%, of a surfactant. Suitable surfactants may be anionic, nonionic, amphoteric, 

or :mitterionic. . 

20 Anionic Surfactants 

Anionic surfactants include alkyl and alkyl ether sulfates generally having the formula 

ROS03M and RO(C2H.,O)xS03M wherein R is alkyl or alkenyl of from about 10 to 20 carbon 

n 
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atoms, x is 1 to about l 0 and M is a water soluble cation such as ammonium, sodium , 

potassium, or triethanolamine cation. 

Another type of anionic surfactant which may· be used in the compositions of the · 

invention are water soluble salts of organic, sulfuric acid reaction pro~ucts of the general 

5 formula: 

R1~-S03-M 

wherein R1 is chosen from the group consisting of a straight or branched chain, saturated 

aliphatic hydrocarbon radical having from about 8 to about 24 carbon atoms, preferably 12 to 

about 18 carbon atoms; and M is a cation. Examples of such anionic surfactants are salts of 

1 O organic sulfuric acid reaction products of hydrocarbons such as n-paraffms having 8 to 24 car~on 

atoms, and a sulfonating agent, such as sulfur trioxide. · 

15 

20 

Als~ ~uitable as anionic s~actants-_are reaction products of faity acids esterified with 

isethionic acid and neutralized with sodium hydroxide. The fatty.acids may be derived from 

coconut oil, for example. 

In addition, succinates and succinimates are suitable anionic surfactants. This class 

includes compounds such as disodium N-octadecylsulfosuccinate; tetrasodium N-(1,2-

dicarboxyethyl)-N-octadecylsulfosucci~te; and esters of sodium sulfosuccinic acid e.g. the 

dihexyl ester of sodium sulfosuccinic acid, the dioctyl ester of sodium sulfosuccinic acid, and the 

like. 

Other suitable anionic surfactants include olefin sulfonates having about 12 to 24 carbon 

atoms. The tenn "olefin sulfonate" means a compotind that can be produced by sulfonation of an 

alpha olefin by means ofuncomplexed sulfur trioxide, followed by neutralization of the acid· 

.12 
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reaction mixture in conditions such that any sultones which have been formed in the reaction are 

hydrolyzed to give the corresponding hydroxy-alkanesulfonates. The alpha-olefin from which 

the olefin sulfonate is derived is a mono-olefin having about 12 to 24 carbon atoms, preferably 

about 14 to 16 carbon atoms. 

5 Other classes of suitable anionic organic surfactants are the beta-alkoxy alkane sulfonates 
. . 

or water soluble soaps thereof such as the salts of C1o-2o fatty acids, for example coconut and 

tallow based soaps. Preferred salts are ammonium, potassium, and sodium salts. · 

Still another class of anionic surfactants include N-acyl amino acid surfactants and salts 

there~f (alkali, alkaline .earth, and ammonium salts) having the fomiula: 

10 0 R2 
II I 

R1-~C--N--(R3)n·-COOM 

. -
wherein R1 is a C8•24 alkyl or alkenyl radic;:al,_ preferably C10- 18; R2 is H, C14 alkyl, phenyl, or - . 

15 CH2COOM; R3 is CX2- or C1•2 alkoxy, wherein each.X independently is Hor a C1-6 alkyl or 

alkylester , n is from 1 to 4, and M is H or a salt forming cation as described above. Examples of 

such surfactants are the N-acyl sarcosinates, including lauroyl sar~osinate, myristoyl sarcosinate, 

cocoyl sarcosinate, and oleoyl sarcosinate, preferably in sodium or potassium forms. 

Nonionic Surfactants 

20 The composition can contain one or more nonionic surfactants in lieu of, or in addition to, 

the anionic surfactant. Nonionic surfactants are generally compounds produced by the 

condensation of alkylene oxide groups \\ith a hydrophobic compound. Classes of nonionic 

surfactants are: 

13 
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(a) Long chain dialkyl sulfoxides containing one short chain alkyl or hydroxy alkyl radical of 

from ·about 1 to 3 carbon atoms and one long hydrophobic chain which may be an alkyl, alkertyl, 

hydroxyalkyl, or ketoalkyl radical containing from about 8 to 20 carbon atoms, from 0 to 10 

ethylene oxide moieties, and 0 or 1 glyceryl mo_iety. 

5 (b) · Polysorbates, such as sucrose esters of fatty acids. Examples of such ~aterials include 

sucrose cocoate, sucrose behenate, and so on. 

(c) Polyethylene oxide condensates of alkyl phenols, for example the condensation products of 

alkyl phenols having an alkyl group of 6 to 20 carbon atoms \\ith ethylene ox"i~e being present 

in amounts of about 10 to 60 moles of ethylene oxide per mole of alkyl phenol. 

10 (d) Condensation products of ethylene oxide with the reaction product of propylene oxide and 

ethylene diamine. 

( e) Condensation products of aliphatic alcohols having 8 to 18 carbon atoms with ·ethylene 

oxide, for example a coconut alcohoVethylene oxide condensate having 10 to 30 moles·of 

ethylene oxide per mole of coconut alcohol, the coconut alcohol fraction having 10 to 14 carbon 

15 atoms. 

(f) Long chain tertiary amine oxides such as those corresponding to the general fonnula: 

R1R2R3NO 

wherein R1 contains an alkyl, alkenyl .or monohydroxyalkyl radical ranging ·from about 8 to 18 

carbon atoms in length, from 0 to about 10 ethylene ox~de moieties, and from 0 to about 1 

20 glyceryl moiety and R2 and R3 are each alkyl or monohydroxyalkyl groups containing from 

about 1 to about 3 carbon atoms. 

(g) Long chain tertiary phosphine oxides conesponding to the general fonnula: 

14 
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RR1R2PO 

wherein R contains an alkyl, alkenyl, or monohydroxyalkyl radical having 8 to 18 carbon atoms. 

from 0-1 O ethylene oxide moieties and 0 or 1 glyceryl moiety, and R2 and R3 are each alkyl or 

monohydroxyalkyl group containing from about I to 3 carbon atoms. 

5 (h) Alkyl polysaccharides having a hydrophobic group of 6 to 30, preferably 10, carbon atoms 

and a p<>lysaccharide group such as glucose, galactose~ etc. Suitable alkyl polysaccharides are 

octyl, nonydecyl, undecyldodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl, and 

octadecyl, di-, tri-, tetra-, penta-, and hexaglucosides, galactosides, lactosides, glucoses, 

fructosides, fructoses, and so on. 

10 (i) Polyethylene glycol (PEG) glyceryl fatty esters, having the formula 

RC(O)OCH2CH(OH)CH2(0CH2CH2)n0H . 

wherein n is S-200 and RC(O)- is a hydrocarbylcarbonyl group wherein R is preferably an 

aliphatic radical having 7 to 19 carbon atoms. 

{j) Other nortjonic surfactants that may be u~ed include C10•11 alkyl(C1-6)polyhydroxy fatty acid 

15 amides such as C12•18 methylglucamides, N•alkoxy polyhydroxy fatty acid amides, N-propyl 

through N-hexyl C12•18 glucamides and so on. 

Ampboteric Surfactants 

Amphoteric s~actants that _can 1?e used in the compositions of the invention are 

generally described as derivatives of aliphatic secondary or tertiary amines wherein one aliphatic 

20 radical is a straight or branched chain alkyl of 8 to 18 carbon atoms and ~e other aliphatic 

radical contains an anionic group such as carboxy, sulfonate, sulfate, phosphate, or phosphonate. 

15 . 
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Suitable amphoteric surfactants may be imidazolinium compounds having the general 

formula: 

R3 
5 I I. 

R CON(CH2)n·N -CH2 Z 
I I 

R4 R2 

wherein R1 is C8•22 alkyl or alkenyl, preferably C12•16; R2 is hydrogen or CH2C02M, R3 is 

10 CH2CH20H or CH2CH20CH2CHCOOM; R4 is hydrogen, CH2CH20H, or 

. CH2CH20CH2CH2COOM, Z is C02M or CH2C02M, n is 2 or 3, preferably 2, M is hydrogen or 

a cation such as an alkali metal, alkaline earth metal, ammonium, or alkanol ammoniwn. cation. 

Examples of such materials are marketed under the tradename MIRANOL, by Miranol, Inc. 

Also suitable amphoteric surfactants are monocarboxylates or dicarboxylates such as 

15 cocamphocarboxypropionate, cocoamphocarboxypropionic acid, cocamphocarboxyglycinate, 

and cocoamphoacetate. 

Other types of amphot~ric. surfactants includ aminoalkanoates of the formula 

or iminodialkanoates of the formula: 

and mixtures thereof; wherein n and m are 1 to 4, R is C8•22 alkyl or alkenyl, and M is hydrogen, 

alkali metal, alkaline earth metal, ammonium or alkanolammonium. Examples of such 

amphoteric surfactants include n-alkylaminopropionates and n-alkyliminodipropionates, which 

are sold under the trade name MIRA TAINE by Miranol, Inc. or DERIP~ T by Henkel, for 

16 
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example N-lauryl-beta-amino propionic acid, N-lauryl~beta-imino-dipropionic acid, or mixtures 

thereof. 

Zwitterionic surfactants are also suitable for use in the compositions of the invention. 

The general formula for such surfactants is: 

s 

10 whe~ein R2 contains an alkyl, alkenyl or hydroxy alkyl radical of from about8 to about 18 carbon· 

atoms, from 0 to about 10 ethylene oxide moieties and 0 or .1 glyceryl moiety; Y is selected from 

the group consisting of nitrogen, phosphorus, and sulfur atoms; R3 is an alkyl or 

monohydroxyalkyl group containing about 1 to 3 carbon atoms; X is 1 when Y is a sulfur atom. 

and 2 when Y is a nitrogen or phosphorus atom; Rt is an alkylene or hydroxyalkylei::ie of from 

15 about 1 to ab~ut 4 carbon atoms, and Z is a ~~dical selected from the group consisting of 

carboxylate, sulfonate, sulfate, phosphonate. and phosphate groups. 

Zv.itterionics include betaines, for example higher alkyl betaines such as coco dimethyl 

carboxymethyl betaine, lauryl dimethyl carboxymethyl betaine, lauryl dimethyl 

alphacarboxyethyl betaine, cetyl dimethyl carboxymethrl betaine, lauryl bis-(2-

20 hydroxyethyl)carboxymethyl betaine, stearyl bis-(2-hydroxypropyl}carboxymethyl betaine, oleyl 

dimethyl gamma-carboxylethyl betaine, and mixtures thereof. Also suitable are sulfo- and 

amido- betaines such as coco dimethyl sulfopropyl betaine, stearyl dimethyl sulfopropyl betaine, 

and the like. 

In addition, the compositions of the invention may contain a number of other ingredients. 

17 
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Preferably the compositions of the invention co_mprise 0.01-15%, prefer_ably 0.05-10%, 

preferably 0.10-8% of a cationic conditioning agent which js a cationic polymer, a quaternary 

ammonium salt or the salt of a fatty amine. Quaternary ammonium salts have the formula: 

s 
x· 

10 

wherein R1 is hydrogen, an aliphatic group· of 1 to 22 carbon atoms, or aromatic, aryl, or alkaryl · . 

group having 12 to 22 carbon atoms; R2 is an aliphatic group having 1-22 carbon atoms; R3 and 

Ra are each alkyl groups of from 1 to 3 carbon atoms, and X is an anion selected from halogen, 

acetate, phosphate, nitrate and methyl sulfate radicals. The aliphatic groups may contain, in 

15 addition to carbon and hydrogen atoms, ether linkages as well as amido groups. 

Suitable quaternary ammonium compounds may be mono-long chain alkyl, di-long chain alkyl, 

tri-long chain alkyl, and the like. Examples _of such quaternary ammonium salts include 

behenalkonium chloride, behentrimonium chloride, behentrlmonium methosulfate, benzalkonium 

chloride, benzethonium chloride, benzyl triethyl ammonium chloride, cetalkonium chloride, 

20 cetrim~nium chloride, cetrimonium bromide, cetrimonium methosulfate, cetrimonium tqsylate, 

c~tylpyridinium chloride, dibehenyUdiarachidyl dimonium chloride, dibehenyldimonium 

chloride,dibebenyldinionium methosulfate, dicapryVdicaprylyl dimonium chloride, 

dicetyldimonium chloride, and mixtures thereof. 

Other quaternary ammonium. salts useful as the cationic conditioning agent are 

25 compounds of the general formula: 

18 . 
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+· 

R2 R.i 
I I 

5 R1~1'1--(Cl:-I2)3--N--llt; 
I I 
R3 Rs 

x· 

wherein R1 is an aliphatic group having 16 to 22 carbon atoms, R2, R3, ~' Rs, and ~ 

IO are .the same or different and are selected from H and alkyls having 1 to 4 carbon atoms and X is 

an anion as above defined. 

Also, quaternary imidazolinium salts having the following general formula ~ also 

suitable: 

H H· + 

15 I _ I 
-H-C . C-41. 

II l 

20 

~ N-C2H:r-N--C -R1 

'\/~ ~s 
x: . 

~ 
Ra 

25 
wherein Rs is hydrogen or a C14 alkyl; 1lt; is a C14 alkyl; R7 is a Ca.22 alkyl; and Ra is hydrogen, 

.or a C1•22 alkyl; and X is an anion as defmed above. 

Also suitable as the cationic hair conditioning agent are salts of fatty primary, secondary, 

. or tertiary amines, \vherein the substituted groups ha\'e 12 to 22 carbon atoms. Examples of such 

30 amines include dimethyl steararnlne, dimethyl soyamine, stearylamine, myristylamine, 

tridecylamine, ethyl stearamine, and so on. 

19 
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Also suitable as the cationic conditioning agent are cationic polymers such as: 

(a) Quaternary derivatives of cellulose ethers such as polymers sold under the tradename JR-

125, JR-400, JR-30M. Preferred is Polyquatemium 10, which is a polymeric quaternary 

ammonium s~lt of hydroxyethyl cellulose reacted with a trimethyl ammonium subsituted 

S epoxide. 

10 

15 

20 

(b) Copolymers of vinylpyrrolidone having monomer units of the formula: 

CA R1 

I I 
-+----CH CH2----+---4---t :H2 C-----

n 1 
(C=O)y 
I 

R1 
I 
RJ 
I 
N+(Rt)2Rsx· 

wherein R 1 is hydrogen or methyl, preferably methyl; 

y is 0 or 1, preferably 1 

R2 is 0 or NH, preferably NH; 

25 R3 is CxHlx where xis 2 to 18. or -CH2-CHOH--£Hr-, preferably CxH2.~ where xis 2; 

R4 is methyl, ethyl, phenyl, or C1_. substituted phenyl_, preferably methyl; and 

R5 is methyl or ethyl, preferably methyl. 

20 
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Preferred are compounds of the above fonnula wherein y is 1, R2 is NH, R3 is CH2CH2, 

R4 is methyl, and R5 is methyl. Such compounds are known by the CTF A designation 

Polyquatemium 28. 

(c) Homopolymer of dimethyldiallylammonium chloride, or copolymer of 

5 dimethyldiallylammonium chloride and acrylamide. Such compounds are sold under the 

tradename· MERQUAT™ by Merck. 

(d) Homopolymers or copolymers derived from acrylic or methacrylic acid wherein the 

monomer units are selected from the group consisting of acrylamide, methylacrylamide, 

diacetone-acrylamide, acrylamide or methacrylamide substituted on the nitrogen by lower alkyl, 

10 alkyl esters of acrylic acid and methacrylic acid, vinylpyrrolidone, and vinyl esters. 

Examples of cationic polymers that cari be used in the compositions of the invention are 

the cationic polymers disclosed in U.S. patenfno.s. 5,240,450 and 5,573,709, which are hereby 
. . •. . 

incorporated by reference. 

The preferred compositions of the invention contain 0.01-10%, preferably 0.05-5%, more 

15 preferably 0.1-3%, of a fatty on. the term "fatty· oil" means· an oil which is a liquid or semi-solid 

at room temperature and generally contains at least one fatty compound derived from fatty acids 

which have straight or branched chain, saturated or unsaturated, alkyl groups of 6-25 carbon 

atoms. Preferred are glyceryl esters of fa~ acids. Examples of such oils include meadowfoam 

seed oil, apricot kernel oil, avocado oil, babassu oil, borage seed oil, castor oil, coconut oil, com 

20 oil, hazelnut oil, olive oil, palm oil, linseed oil, and all those fatty oils disc_losed on pages 507-

508 of the CTF A Cosmetic Ingredient Handbook, Second Edition, 1992, which is hereby 

incorporated by reference. Preferred is meadowfoam seed oil . 
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It may also be desired to include 0.001-5%, preferably 0.005-4%, more preferably 

0.005-5% by weight of one or more preservatives. The same percentage ranges of emulsifiers 

and humectants may also be included in the composition. 

In general, the dye compositions of the i~vention are in the cream form, which means that 

5 they exhibit a smooth creamy texture which does not run or drip when applied to the hair. 

The invention is also directed to a two component kit for oxidative dyeing of hair 

compri_sing: 

A first container containing a composition comprising, by weight of the total 

composition: · 

lO 0.0001-20% of at least one primary·intennediate and at least one coupler for the 

formation of oxidation dyes~ 

0.01-10% of a 2-hydroxyphenyl benzotriazole compound which absorb~ ultravi61et 

radiation in the wavelength range of 200 to 400 nanometers, 

O.S-20% surfactant, and 

15 10-65% water; and 

A second container containing a developer composition comprising, by weight of the 

total composition: 

0.5-45% hydrogen peroXide, 

0.1-10% of a silicone hair conditioning agent, 
.. 

20 0.01-5% of an anionic polymer, and 

1-99% water. 

The silicone hair conditioning agents are present in the developer composition at . 
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0.1-100/o, preferably O.S-8%, more preferably O.S-5%, or"the total developer composition. 

Suitable silicone hair conditioning agents include volatile or nonvolatile ·nonionic silicone fluids, 

silicone resins, and silicone semi-solids or solids. 

Volatile silicones are linear or cyclic silicones having a measureable vapor pressure, ·· 

S which is defined as a vapor pressure of at least 2 mm. of mercury at 20° C. Examples of volatile 

silicones are cyclic silicones having the general formula: 

10 SiO--+--

where n = 3-7. 

15 Also, linear volatile silicones that maj~be used in the compositions of the invention have the 

general formula: 

where n=0-7, preferably 0-5. 

The silicone hair conditioning agent may comprise water insoluble nonvolatile silicone 

20 fluids including polyalkyl siloxanes, polyaryl siloxanes, polyalkylaryl siloxanes, polyether 

siloxane cop<>lymers, amine-functional silicones, and mixtures thereof. Such silicones have the 

following general formula: 
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R R R R 

A---.Si---0- --Si---0 --- -Si--0- ---Si---A 

5 R R R' yR 

wherein R and R' are ea~h independently alkyl, aryl, or an alkyl substituted with one or more 

amino groups, and x and y are each independently 0-100,000, with the proviso that x+y equals at 

least one and A is siloxy endcap unit. Preferred is where A is methyl, R is methyl, and R' is an· 

10 alkyl substituted with at least two amino groups, most preferably an amine~functional silicone · 

15 

20 

25 

30 

having th~ fonn~la: 

CH3 

I . 
CHr-Si---0- -Si---0 ---Si---0- ---Si---CH3 

I I" . 

CH3 CH3 CH CH3 

CHCH3 

I 
CH2 
1 · 
NH 
I 
CH2 

I 
CH2 

I 
NH2 
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which is known by the CTF A name_ trimethylsilylamodimethicone. 

The silicone hair conditioning agent may also be a silicone polymer having the following . 

general formula: · 

S . [ (RR'R")3Si0112 l [siO, J y 

wherein R, R' and R" are each independently a C1•10 straight or branched chain alkyl or phenyl, 

_and x and y are such that the ratio of (RR~R")3Si0112 units to Si02 units is 0.5 to l to 1.5 to 1. 

10 Preferably R, R' and R" are a C1-6 alkyl, and more preferablt are methyl and x and y are 

such that the ratio of (CH3)3Si0112 units to Si02 units is 0.75 to 1. Most preferred is this 

. trimethylsiloxy silicate containing 2.4 to 2.9 weight percent hydroxyl groups which is formed by 

the reaction of the sodium salt of silici.c acid, chlorotrimethylsilane, and isopropyl alcohol. The 

manufacture oftrimethylsiloxy silicate is set forth in U.S. patent nos. 2,676,182; 3,541,205; and . 

15 3,836,437, all of which are hereby incorporated b;y reference. Trimethylsiloxy silicate as 

described is.available from Dow Corning Corporation under the tradename 2-0749 and 2-0747, 

each of which is a blend of about 40-60% volatile silicone and 40-60% trimethylsiloxy silicate.· 

Dow Coming 2-0749, in particular, is a fluid containing about 50~ trimethylsiloxy silicate and 

about 50% cyclomethicone. The fluid has a viscosity of 200-700 centipoise at 25° C., a ·specific 

20 gravity of 1.00 to 1.10 at 25° C., and a refractive index of 1.40-1.41. 

Preferably the developer composition contains a mixture of 0.001-10%, preferably 

0.005-5, more preferably 0.01-4%, of each of cyclomethicone, trimethylsiloxysilicate, and a 

water insoluble nonvolatile silicone, in particular trimethylsilylamodimethicone. 
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The developer co~position also.contains 0.001-5%, preferably 0.05-4%, more preferably 

0.05-3%, of one or more anionic polymers such as those disclosed in U.S. patent no·. 4,240,450, 

which is hereby incorporated by reference. Eximples of such anionic polymers are copolymers 

of vinyl acetate and crotonic acid, graft copolymers of vinyl esters or acrylic or methacrylic acid 
.. 

5 esters, cross-linked graft copolymers resulting from the polymeriution of at least one mon~mer 

. . 

of the ionic type, at least one monomer of the nonionic type, polyethylene glycol, and a 

crosslinking agent, and the Hke. Preferred are acrylate copolymers such as steareth-10 allyl ether 

acrylate copolymer. . 

The developer composition corµprises 1-99%, preferably 10-99%, more preferably 60-

lo 97% of water. 

The two containers are sold together in a kit fonn which is purchased by the consumer. 

Immediately prior to coloring the hair, the consumer mixes the contents. of the containers 

together and applies the mixture to the hair. 

Finally, the invention is directed to a method for oxidative dyeing of hair comprising the 

15 stepsof: 

a) applying to the hair a composition obtained by mixing Composition A and 

Composition B, wherein Composition A comprises, by weight of the total composition: 

0.0001-20% of at least one primary intermediate and at least one coupler for the 

fonnation of oxidation dyes, 

20 O.Ql-10% of a 2-hydroxyphenyl benzotriazole compound which absorbs ultraviolet 

radiation in the wavelength range of200 to 400 nanometers, 

O_.S-20% surfactant, and 
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10-65% water; and 

Composition B comprises, by weight of the total composition: 

0.5-45% hydrogen peroxide, 

0.1-10% of a silicone conditioning agent, 

S 0.01-5% of an anionic polymer, and 

1-99% water, 

b) leaving said composition on the hair for 2 to 60 minutes, 

c) rinsing the hair \\ith water. 

Compositions A and B are mixed and applied to hair for an amount of time necessary to 

10 effect the desired coloration, generally 2-60, preferably 5-45, more preferably 10-35 minutes. 

The preferred ratio of Composition A to Composition B to.achieve optimal colorati~n is about . 

0.5 to 1.5: 1.0 to 2.0, preferably I to 1.5,_ respectively. After the appropriate time, the hair is 

rinsed with water to remove the dye mixture. The hair is allowed to dry. 

The invention \\ill be further described in connection v.ith the following examples, which 

1 S are set forth for the purpose of illustration only. 

EXAMPLE l 

A composition for oxidative dyeing of ~r was made as follow$: 

Ammonium lauryl sulfate (anionic surfactant) 
20 Propylene glycol (humectant) 

Ethoxydiglycol {solvent) 
Monoethanolamine (pH adjuster) 
Seaweed extract (conditioner) 
EDTA (chelating agent) 

25 lsoascorbic acid (antioxidant) 
Sodium sulfite (reducing agent) 
Primary intermediates and coupl_ers (dye) 

. 27 . 

w/Y1% 

2.00 
4.00 
2.00 
5.00 
0.80 
0.80 
0.20 
0.50 
5.00 
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Oleic acid (soap) 
CetearyJ alcohol (opacifier) 
Emulsifying wax (emulsifier) . 
Oleth-20 (nonionic surfactant) 

5 Steareth-21 (nonionic surfactant) 
Meado\.\-foam seed oil (oil) 
Oley} alcohol (oil) 
Polyquatemium IO (cationic conditioning agent) 
Polyquatemium 28 (cationic conditioning agent) 

10 Mica/titanium dioxide (colorant) 
Hydrolyzed wheat protein (conditioner) 
Cibafast W liquid* (UV absorber) 
Fragrance 
Ammonium hydroxide (pH adjuster) 

15 Wheat amino acids (conditioner) 
Water 

*sodium isobutyl benzotriazole sulfonate, Ciba Geigy 

12.SO 
4.00 
2.00 
1.00 
0.70 
0.75 
0.40 
0.20 
0.50 
0.30 
1.00 
1.00 
0.75 
5.00 
1.00 

QS 
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20 The composition was made by first dissolving the first eight ingl'.Cdients in water. The 

primary intermediates a.tid couple.rs were then added with heat to dissolve. The remairung 

· ingredients, except for the ammonium hydroxide, wheat amino acids, and fragrance were mixed 

separately and added after the primar}r intermediates and couplers. The remaining 'Nater, 

ammonium hydroxide, hydrolyzed wheat protein, wheat amino acids, and fragrance were finally 

25 added to the mixture. 

EXAMPLE2 

A hydrogen peroxide-based developer for use with the hair dye composition of claim 1 

30 was made as follows: 

Methyl paraben (preservative) 
EDTA (chelating agent) 

· Mineral oil (oil) · 
· 35 Cetearyl aJcohoVceteareth~20 (80:20) (emulsifier) 

Cyclomethicone/trimethylsiloxysilicate (SO:SO) 

28 

w/w''/o 

0.05 
0.02. 
0.60 
3.75 
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(silicone conditioner) 
Cetearyl alcohol (opacifier) 
Triritethylsilylamodimetbicone {silicone conditioner) 
Disodium phosphate (pH adjuster) 

PCT/US98/0S207 

5 Phosphoric acid (pH adjuster) 

0.01 
0.40 
2.00 
0.03 
0;03 

10 

Hydrogen peroxide (35% solution in water) 
Steareth-10 allyl ether/acrylate copolymer 

(anionic polymer} 
Water 

25.70 

0.35 
QS 

The preservatives were first dissolved in about half of the water. The solution was heated 

and the mineral oil, cetearyl alcohoVceteareth and cetearyl alcohol were added, with stirring~ 

The mixture was cooled and the silicones added. The disodium phosphate and phosphoric acid 

were dissolved in water and added to the mixture after the silicones, along with the remaining 

· 1 S ingredients. 

EXAMPLE3 

Ninety female panelists participated in an eight week double blind study designed to 

compare hair dyed with the compositions. of Examples 1 and 2, \\'ith hair dyed using L 'Oreal 

Preference hair color. L 'Orea} Preference hair color contains the following ingredients, which 

20 are reproduced from the ingredient labeling set forth on the package: 

Haircolor: 

Water, cocamide PEA, butoxyethanol, PEG-2 tallow amine, SD alcohol 40, polyglyceryl-4 
oleyl ether, oleyl alcohol, ammonium hydroxide, polyglyceryl-2 oleyl ether, propylene glycol, 
oleic acid, sodium diethylaminopropyl cocoaspartamide, pentasodiwn pentetate, ammonium 

25 acetate, dye Intennediates, sodium metabisulfite, fragrance, erythorbic acid, fragrance. 

Color Developer: 

Water, hydrogen peroxide, cetearyl alcohol, oleamide DEA. ceteareth~30, glycerin, phosphoric 
30 acid, pentasodium pen(etate, sodiwn stannate, tetrasodium pyrophosphate. 
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Each panelist was tested in two four week cycles. For the fi~st cycle, the panelist; s hair 

was colored with the first hair color system. For a four week period, the panelist was asked to 

answer various questions about the color. Then that same panelist's hair was colored using the 

second hair color system. For a four week peri~d, the panelists were asked to.answer various __ 

5 . questions about the color. The test results were as follows: 

IO 

15 

20 

1. Compared to your first day of coloring~ has the color of your hair lessened? 

CQlm: Week 1 

Champagne blond 42 

Extra light ash blond 45 

·Light ash brown 45 

Light brown 83 

Medium brown 58 

Dark bro\\11 17 

Light auburn 58 

Average 49 

~ Weekl 

Champagne blQnd 56 

INVENIION 

Percent Affirmative-

Week2 Week3 

68 90 

64 73 

66 83 

66 .75 

83 92 

25 50 

66 83 

63 79 

L 'OREAL PREFERENCE 

Percent Affirmatixe 

wee1c2 

78 

30 

Week3 

83 

Week4 

100 

73 

92 

66 

92 

66 

83 

83 

Week4 

83 
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Extra light ash blond 20 40 80 80 

Light ash brown 66 83 83 83 

Light brown so 66 66 75 

Medium brown 58 75 92 100 

s Dark brown 42 SS 15 67 

Light auburn 58 66 92 92 

Average so 68 82 83 

......... 

2. Compared to your first day of coloring has the color of your hair remained color true? 

·10 INVENTION 

Percent Affirmative 

~ Weelcl Week2 Week3 Week4 

Champagne blond 74 63 . ·53 42 

Extra light ash blond 82 64 45 45 

15 Light ash broVin 83 58 so 42 

Light bro"'n 15 50 66 50 

Medium brown 83 83 42 so 

Dark brown 100 92 75 75 

Light auburn 75 50 42 42 

20 Average 81 66 53 49 
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L 'OREAL PREFERENCE 

Percent Affinnatjve 

~ Week 1 Weelc2 Week3 Wee1c4 

s Champagne blond 66 so 47 33 

Extra light ash blond 90 80 66 60 

_Light ash brown 58 50 42 33 

Light brown 83 66 83 so 

Medium brown · 66 58 42 42 

10 Dark_ brown 92 92 67 67 

Light auburn 92 66 16 8 

Average 66 65 50 41 

3. Do you feel the amount of color remaining in your hair is acceptable? 

15 PERCENT AFFIRMATIVE AFTER 4 WEEKS 

INVENTION L 'OREAL PREFERENCE 

Champagne blonde 95 83 

Extra light ash blonde 73 80· 

Light ash bro~n 92 67 

20 Light brown 83 83 

Medium brown 83 83 
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Dark brown 100 92 

Liahtauhum 75 58 

Average 87 78 

5 4. If your haircolor has lessened, is the change (for all shades combined): 

WEEKI 

% % 
Barely 

10 Noticeable Noticeable 

INV PREF INV PREF 

63 64 33 34 
15 

WEEK2 

% % 
20 Barely 

Noticeable Noticeable 

INV PREF INV PREF 

25 49 52 47 43 

WEEK3 

% % 
30 Barely 

Noticeable Noticeable 

INV PREF INV PREF 

35 47 47 so 40 

40 

33 
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%-
Very 
Noticeable 

INV PREF 

s 2 

% 
Very 
Noticeable 

INV PREF 

4 5 

% 
Very 
Noticeable 

.INV PREF 

-3 18 
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% 
Barely 

WEEK4 

% 
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% 

5 Noticeable Noticeable 
Very 
Noticeable 

INV .PREF INV PREF INV PREF 

39 38 55 33 5 29 
10 

INV = invention 
PREF = L 'Oreal Preference 

S. Mean Fading: 
IS 

Mean fading was calculated for those panelists who reported fading at intervals of one, 

two, three, and four weeks, with seven shades pooled. The panelists who reported fading after 

intervals of one, tv.ro, three, and four weeks were asked to rate the fading on a scale of 1 to 3 with . . . . 

1 being the best and 3 being the worst. The n~erical results obained were averaged to arrive at 

20 the mean.· 

Hair Color Mean Startdard Error 

Invention (n=74) 1.66A 0.07 

L 'Oreal Preference (n=72) 1.92 0.10 

The above results illustrate that the hair dye composition of the invention exhibited 

25 improved colorfastness after three weeks, as compared to L ·oreal Preference haircolot. 

While the invention has been described in connection with the preferred embodiment, it is 

not intended to limit the scope of the invention to the panicular fonn set forth but, on the 

contrary, it is intended to cover such alternatives, modifications, and equivalents as may be 

included within the spirit and scope of the invention as defined by the appended claims. 

30 . 
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WE CLAIM: 

1. A composition for oxidative dyeing of hair comprising, by weight ·or the total composition: 

0.0001-20% of at least one primary intermediate and at least one coupler for the 

formation of oxidation dyes, 

S 0.01-10% of a 2-hydroxyphenyl benzotriazole compound which absorbs ultraviolet 

radiation in the wavelength range of 200 to 400 nanometers, 

0.5-20% surfactant, and 

10-65% water .. 

2. The composition of claim· 1 wherein the 2-hydroxyphenylbenzotriazole compound has the 

10 formula; 

(a) 

15 
. ' 
. ~ ~ 

0~1-
s 

20 

wherein R1, R2, R3, R.i, and Rs are each independently H, hydroxyl, carboxyl, halogen, or C140 

straight or branched chain alkyl, C140 straight or branched chain alkoxy, C2•20 alkoxycarbonyl, 

25 carboxy, C140 alkyl substituted phenyl, Cs~ cycloalkyl, S03H, S03Na, or 

I lllllll llllll lllll lllll II llll 
* C L M S * 
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I 
Ei-C-~ 

5 

0 
10 

3 

wherein E
1 
and ~ are each independently H, or C14 alkyl, and E3 is H, halogen, or C1-1 alkyl; 

R
3 

is H, haloge_n, OH~ C140 straight or branched chain alkyl, S03Na, Cs-6 cycloalkyl, phenyl; 

CHo alkyl substituted ·phenyl, or 

15 

,. 

20 

0 
25 

wherein E1 ·and E2 are each independently H, or C14 alkyl, and E3 i~ H, halogen, or C 1-1 ; 

30 

\ \11\11\ 1\\1\11111\ 1\111 \\ \Ill 
* C L M S * 

35 
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(b) 

s 

10 

wherein 

15 E1 is hydrogen, halogen, or---0~ 

~ is hydrogen, or C1•18 alkyl, 

E3 is hydrogen, c1·4 alkyl, halogen, S03H; or_ S03Na, · 

E4 is hydrogen, halogen, or OEs 

E5 is hydrogen or C1•18 alkyl, and 

20 E6 is hydrogen, hydroxyl, or carboxy; 

(c) 

25 

I lllllll llllll lllll lllll II llll : 
* C L M S * 

30 
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wherein R., R2, and R3 are each independently hydrogen, halogen, or an ester containing radical 

With the proviso that there is at least one ester-containing radical; 

(d) 

5 

10 0 

15 
wherein 

R1 is hydrogen, halogen, C1-i alkyl, or C14 alkoxy, 

R2 is C 1.i 8 alkyl, cycloalkyl of S to 12 carbon atoms~ or phenylalkyl of 7 to 1 S carbon atoms, 

E is a branched or straight chain alkylene of 1 to 10 carbon atoms or said alkylene interrupted by 

20 one to three groups selected from the group consisting of -0-. -S-, -SOr. -COO-, -OOC-, 

and Rris a straight or branched chain perfluoroalkyl of~ to 12 carbon atoms, perfluoroalkyl of 

2 to 6 carbon atoms substituted by perfluoroalkoxy .of 2 to 6 carbon atoms, or an 

oligo(hexafluoropropene oxide) tenninal group; 

(e) and mixtures thereof. 

25 3. The composition of claim 3 wherein the 2-hydroxyphenylbenzotriazole compound has the 

fonnula: 

111111111111111111111111111111 
* C L M S * 

30 
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(a) 

5 

10 

wherein R1, R2, R3, R.. and R5 are each independently H, hydroxyl, carboxyl, halogen, or C1-io· 

straight or branched chain alkyl, C140 straight or branched chain alkoxy, Ci.20 alkoxycarbonyl, 

15 carboxy, C140 alkyl substituted phenyl, C5•6 cycloalkyl, S03H, S03Na, or 

20 

0 
25 

wherein E1 and Ei are each independently H, or C14 alkyl, and E3 is H, halogen, or C1-i alkyl; 

30 R3 is H, halogen, OH, C140 straight or branched chain alkyl, S03Na, Cs-6 cycloalkyl, phenyl, 

C1•10 alkyl substituted phenyl, or 

11111111111111111111111111111/-
c L H S * 
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s 

0 
10 

wherein E1 and Ei are· each independently H, or C 14 alkyl, and E3 is H, halogen, or C1-4 ; 

1 S 4. The composition of claim 3 wherein R1 and R2 are H. 

5. _The composition of claim S wherein R3 is S03Na or S03H. 

6. The composition of claim 5 wherein Rs is a CJ.lo straight or branched chain alkyl. 

7. The composition of claim 5 wherein R1, R2, and Ra are H, R3 is S03Na, and Rs is a C1•10 

branched chain alkyl.. 

20 8. The composition of claim 1 wherein the 2·hydroxyphenyl benzotriazole is sodium isobutyl 

benzotriazole sulfonate. 

9. The composition of claim 1 additionally comprising a cationic hair conditioning agent 

selected from the group consisting of: 

(a) quaternary ammonium salts have the formula: I lllllll llllll lllll lllll II llll 
* C L M S * 

25 

30 
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I l+ 
Ra /R3 
~ 

/~ 
X-

5 

I R2 Rt 

wherein R1 is hydrogen, an aliphatic group of 1 to 22 carbon atoms, or aromatic, myl, or alkaryl 

group having li to 22 carbon atoms; R2 is an aliphatic group having 1-22 carbon atoms; R3 and 

1 O Rt are each alkyl groups of from 1 to 3 carbon atoms, and X is an anion selected from halogen, 

acetate, phosphate, nitrate and methyl sulfate radicals; and 

(b) (i) cationic derivatives of cellulose ethers, 

(ii) copolymers of vinyl pyrrolidone, 

(iii)homopolymers of dimethyldiallylam.monium chloride, 

1 S (iv) copolymers of dimethyldiallylammonium chloride and acrylamide, 

(v) homopolymers or copolymers of acrylic or methacrylic acid, and 

(vi) and mixtures thereof. 

10. The composition of claim 9 wherein the cationic hair conditioning agent is a copolymer of 

vinylpyrrolidone having monomer units of the formula: · 

20 

I 1111111 111111 1111111111 JI Jiii 
* C L M S * 

25 
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RI 

s I I 

10 

-f-----CH CH2----t----t--LH2. C-----
n 1 · 

(C=0)1 
I 
R2 
I 
RJ 
I .. 

N+(lti)2RsX" 

· 15 wherein R1 is hydrogen or methyl, 

yisOorl, 

R2 is 0 or NH, 

R3 is CxHlx where xis 2 to ~8, or -CH2-CHOH ~H;r-, 

R4 is methyl, ethyl, phenyl, or C14 substituted phenyl, and 

20 Rs is methyl or ethyl. 

11. The composition of claim 10 wherein R ~ is methyl. 

12. The composition of claim· 11 wherein R2 is NH. 

13. The composition of claim 12 wherein R3 is CH2CH2 .. R. is methyl, and Rs is methyl. 
. . 

14. The composition of claim 1 wherein the surfactant is selected from the group consisting of 

25 an anionic surfactant, a nonionic surfactant, an amphoteric surfactant, a Z\\itterionic surfactant, . 

and mixtures thereof. 

15. The composition of claim 14 wherein the surfactant is selected from the group consisting of 

an anionic surfactant, a nonionic surfactant, and mixtures thereof. 

' 111/11111111/ lllll 1111111 Ill/ 
* C L M S * I 
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16. The composition of claim IS wherein the anionic surfactant is an alkyl sulfate having the 

formula ROS03M, an alkyl ether sulfate having the formula RO(C2H40)xS03M wherein R is 

alkyl or alkenyl of from about 10 to 20 carbon atoms, x is 1 to 10 and M. is a v;ater soluble cation 

such as ammonium, sodium potassium,· or trieth~olamine. 

S 17. The composition of claim JS wherein the nonionic surfactant is the condensation product of 

ethylene oxide and an aliphatic alcohol having 8 to 18 carbon atoms. 

1. 8. The composition of claim 1 further· comprising 0.01-10% of a fatty oil. 

19. The composition of claim 18 wherein the fatty oil is meadowfoam seed oil. 

20. A two component kit for oxidative dyeing of hair comprising: 

10 A first container containing a composition comprising, by weight of the total 

composition: 

0.0001-20% of at least one primary intennediate an~ at leaSt on coupler for the fonnation 
. - . 

of oxidation dyes, 

0.01-10% ofa 2-hydroxyphenyl benzotriazole compound which absorbs ultraviolet 

15 radiation i~ the wavelength range· of 200 to 400 nanometers, 

0.5-20% surfactant, and 

10-65% water; and 

A second container containing a developer composition comprising, by weight of the 

total composition: 

20 0.5-45% hydrogen peroxide, 

0.1-10% of a vlater insoluble nonvolatile silicone, 

0.01-5% of an anionic polymer, and 
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1-99% water. 

21. a method for oxidative dyeing of hair comprising the steps of: 

a) applying to the hair a composition obtained by mixing Composition A and 

Composition B, wherein Composition A comprises, by weight of the total composition: 

5 0.0001-20% of at least one primary intermediate and at least one coupler for the 

formation of oxidation dyes, 

0.01-10% of a 2-hydroxyphenyl benz0triazole compound which absorbs ultraviolet 

radiation in the wavelength range of 20~ to 400 nanoineters, 

0.5·20% surfactant, and 

10 . 10-65% water; and 

Composition B comprises, by weight of the total composition: . 

S-45% hydrogen peroxide, 

0.1-10% ofa water Insoluble nonvolatile silicone, 

0.01-5% of an anionic polymer, and 

15 1-99% water, 

b) leaving said composition on the hair for 2 to 60 minutes, 

c) rinsing the hair with Y1ater. 
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