COVPCOSI TI ON FOR THE OXI DATI ON DYEI NG OF KERATI N FI BRES AND DYEI NG PROCESS
USI NG THI S COWPOSI TI ON The knvention relates to a conposition for the
oxi<ation dyeing of keratin fibres, and in 5 particular human keratin
fibres such as the hair, conprising, in alrediumwhich is suitable for
dyeing, at |east one oxidation base, at |least one (Jerr]-Clerr] ether of a
C2 glycol and/or atCONRGSITEON GOR 'MHECOXTDATION: DYFINGS-OFO KERATIIN and at

| east one enzynme of 2-electron 10 oxi dor educt ase type in the presence of
at |east one donor FIBREShANDaPYETNGyRBOCERS VSINGCTHIZ COMPOITREGN usi ng
this conposition. It is known to dye keratin fibres, and in_particular
human hair, with dye conP¥si &nyRstesnt APARRES1S50 ao%PGﬁP?bﬁlBFefﬁFecursors
in partlcular ort ho- ,or para- phenyle%e i am nes,_ ,ortho- Eara am nophenol s

and heterocyclF@eb§§€§atWPPcﬁY§F§998 §FP§1PeféPF88 tengs Bxi dati on bases.
Oxi dat t | | Kl
ol our ed cpoBIE Lot %ﬁ't@?}n%aﬁs&sﬁﬁhﬁ%ﬁé’%ﬁﬁé%?édﬂﬁf‘ s, can
t d d dd
dondensat i on. - HOPELREH RING° pRAT w5 ﬁédéspéﬁﬁgaﬁéa GSEnOPRLEE
oxi dation base%t?ﬂ%ﬁ%%l%%@ %Qﬁ%&tﬁ%ﬂﬁb%b@g 2% 1e5Q@ ? “QEﬁ%% QE
atter to

col our nodifiers el n osen’in artlc h aromat | ¢

ggtngogln ggn nes, ARl agePtoPPERALS, aﬂEiéaQﬂ: p&ﬁ@% &cangtﬁ@ft@f ncheterocyclic

glycol and at least one enzyme of 2- electron
10 oxidoreductase type in the presence of at least one
donor for the said enzyme, and to the dyeing process
using this composition.
It is known to dye keratin fibres, and in
particular human hair, with dve compositions containing
15 oxidation dye precursors, in particular ortho- or
para-phenylenediamines, ortho- or para-aminophenols and
heterocyclic bases, which ére generally referred to as
oxidation bases. Oxidation dye precursors, or oxidation
bases, are colourless or weakly coloured compounds
20 which, when combined with oxidizing products, can give
rise to coloured compounds and dyes by a process of
oxidative condensation.
It is also known that the shades obtained
with these oxidation bases can be varied by combining
25 them with couplers or colour modifiers, the latter
being chosen in particular from aromatic meta-diamines,
meta-aminophenols, meta-diphenols and cértain

heterocyclic compounds.



2 The variety of nolecul es used as oxidation bases and couplers allows a

w de range of colours to be.obtained. The so-called "permanent" col oration
obtai ned 5 by means of these oxidation dyes nmust noreover satisfy a
certain nunber of requirenents. Thus, it pust have no toxicol ogi cal
drawbacks, it nust be able to give shades of the desired intensity and it
must be able to w thstanthextvarbatyagnslétubdd uded awadbhicdatimshi ng, 10
per manent - wavi ng, perspiration, rubbing). The dyes nust also be able to
cover white habaseadanflasolipletbezlhoms devide mamjectf veobsurpossd e, . e.
t hey nust give the smallest possible colour differences along the sane

| engt h of keraepbhaiged.fibre, which may in fact be differently sensitized
(i.e. danmaged) between its tip and_its root. The oxidation dyei ng, of
keratin fibres i s generafh¢ sarfatledutPermanenl | reo R ign i PPtHNeH esence
of hydrogen peroxide. However, the use of 20 alkaline nedia in the
presence oP hyHVoﬂ@ﬁnﬁe?ngB%sﬁa9§l$?|%1?ﬁ‘a%%%k‘mb?t RGN HFR I ED e
degradati on of _the Eibres S me%l as consi derabl e bleaﬁhin q; t he keratin
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withstand external agents (light, bad weather, washing,
10 permanent-waving, perspiration, rubbing).

The dves must also be able to cover white
hair and, lastly, they must be as unselective as
possible, i.e. they must give the smallest possible
colour differences along the same length of keratin

15 fibre, which may in fact be differently sensitized
(i.e. damaged) between its tip and its root.

The oxidation dyeing of kerétin fibres is
generally carried out in alkaline medium, in the
presence of hydrogen peroxide. However, the use of

20 alkaline media in the presence of hydrogen peroxide
have the drawback of causing appreciable degradation of
the fibres, as well as considerable bleaching of the
keratin fibres, which is not always desirable.

The oxidation dyeing of keratin fibres can

25 also be carried out using oxidizing systems other than
hydrogen peroxide, such as enzymatic systems. Thus, it
has already been proposed to dye keratin fibres, in

particular in patent application EP-A-0,310,675, with



3 c€onpositions conprising an oxi dati on base and optionally a coupler, in
conbi nation with enzynes such as pyranose oxi dase, glucose oxi dase or
uricase, in the presence of a donor for the said enzynes. Although 5 being
used under conditions which do not result3in a degradation of the keratin
fibres which is conparable to that caused by the dyes used in the presence
of hydrogen petompdeitibnsecdyprigingoansseidacientbesesandead to

col orations which are not entirely 10 satisfactory, in particular as
regards their pptépsal}yaadcoeplisrante tombimavion owsthtenmzkmnes swtors to
which the hair may be subjected. The Applicant has now discovered that it

i s possibl e toasbparAnper dyédaseni ghuapsecepddree opr 1Bricased iy the

i ntense and chromatic colorations, w thout giving rise to any significant
degradati on of PERESREPaPENaf HBPEE. f@ﬁdthﬁl%ﬂl@r%n?ﬁm%ﬁfv%lEhQ#%%lectlve and

show good re5| ance to _the_various, attacki factors to ch t he hair may
be subj ect &d, ng?g us@énﬁpﬂﬁﬁgcanFEégPs 396§ tRoh P2IRLLL 40 Rast one
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conposition for e oxXli atlon
lead to colorations which are not entirely

10 satisfactory, in particular as regards their intensity
and resistance to the various attacking factors to
which the hair may be subjected.

The Applicant has now discovered that it is
possible to obtain new dyes, which are capable of

15 leading to intense and chromatic colorations, without
giving rise to any significant degradation of the
keratin fibres, and which are relatively unselective
and show good resistance to the various attacking
factors to which the hair may be subjected, by

20 combining at least one oxidation base, at least one C,-
Cs ether of a C, glycol and/or at least one C,-Cy; ether
of C;-C, glycol and at least one enzyme of 2—electron'
oxidoreductase type in the presence of at least one
donor for the said enzyme.

25 This discovery forms the basis of the present
invention.

A first subject of the invention is thus a

ready-to-use composition for the oxidation dyeing of



4 Keratin fibres, and in particular human keratin fibres such as the hair,
characterized in that it conmprises, in a nediumwhich is suitable for

dyei ng: - at |east one oxidation base, 5 - at least one CJerr]-(err]
ether of a CJerr] glycol and/or at |least dne CJerr]-Cerr] ether of
Clerr]-(err] glycol, - at |east _one enzynme of 2-electron oxidoreductase
type, and - at §é§ﬂnoﬁéb§§ﬁoraﬂ@r1Fhﬁa§éiﬁubﬂ§yh@maﬂdkeratln fibreshe
ready-t o-use dye conposition in accordance with the invention |eads to

i ntense, chr on&UFR, agcFhei PaLy . uRBRFREERT2Z88| HRatRdhst i FPMRRELES ent

properties of nesistaape bog I go.atnnsghgiic age ts.such as light and bad
weat her and t oiP52 MSEIUR; FRiFBniSnguL haPYer FOhsIYFER e hents to which the

hair may be subjected shing, .Reranent -wavi ng). A subject of the
i nvention is aIsg%aﬁSP%ggggefgklﬁﬁgISQi 4FFon dyeing of keratin fibres

using Ui of €ady501use  IURECRINOSLLEAD o208 ¢, giycor adbfel gl ot on

oxi dor eductase(s) use O- use osition I'n accordance

with the inventiQrCaR0e CRMOSRRN RAEL LEUIAR JJ0m pyranose oxi dases,
gl ucose oxi dases, glycerol Oxidases, |agtaté oxidases, pyruvate oxidases

and uricases. 25at least one 86¢9hEI BE bOelBerioNeski@bredbierzsé&l ectron
oxi doreductase is preferably chosen fromuricases of aninal,

m cr obi ol ogi calype,beatiechnol ogi cal origin. By way of exanple, nention nay
be made of
: - at least one donor for the said enzyme.

10 The ready-to-use dye composition in
accordance with the invention leads to intense,
chromatic, relatively unselective colorations with
excellent properties of resistance both to atmospheric
agents such as light and bad weather and to

15 perspiration and the various treatments to which the
hair may be subjected (washing, permanent-waving) .

A subject of the invention is also a proéess
for the oxidation dyeing of keratin fibres using this
ready-to-use dye composition.

20 The 2-electron oxidoreductase(s) used in the
ready-to-use dye composition in accordance with the
invention can be chosen in particular from pyranose
oxidases, glucose oxidases, glycerol oxidases, lactate
oxidases, pyruvate oxidases and uricases.

25 According to the invention, the 2-electron
oxidoreductase is preferably chosen from uricases of

animal, microbiological or biotechnological origin.

By way of example, mention may be made of



5 uricase extracted fromboar liver, uricase fromArthrobacter gl obiforms,
as well as uricase from Aspergillus flavus. The 2-el ectron

oxi doreduct ase(s) can be used 5 in pure crystalline formor in a form
diluted in a diluent which is inert with respect to the said 2-el ectron

oxi doreduct ase. The 2-el ectron oxi doreductase(s) in accordance with the
invention pref ercdase eprtasertteds froih boarohi®edl ugriz@¥ebyrami ght
approximately relative to the total weight of the ready-to-use dye

conposi tion, arfrBvmbamier wlohdfmmis,r gn wellt @ssurbgane grom :
approxinmately relative to this weight. According to the invention, the term
donor is 15  (ARRSEIpba £18MU&- to the various substrates involved in the

functioning of the said 2-el ectron oxi doreductase (s). The nature of the
donor (or substrate) for Thfe %‘zﬁltfcé:ﬁ%é”v%qrég‘@&%é)ﬁd?;gcéﬁ i’ﬁeuﬁﬁflure of
t he 20 2-el ect ron oxi dor educt.ase used. Far ex%gpl e, .is d&r)\ors for the
pyranose ox? dases,PHentTorr e & §F Py RAESER ELBESHEB Bnd

D-xylose: a5 a SoN0lnd Ynidie A Usass GHHRSRRJRNUORIRY R ade of

D- gl ucose; as donors ycerol "oxidases, on may made 25 of

glycerol and difygdy oxyaget ; Nololyl for the |actate oxidases, nention
& d anc?rlaet%ls 'sa%'[ez';

may be made of Tactic acl as donors for the pyruvate
oxi dases, The 2-electron oxidoreductase(s) in

accordance with the invention preferably represent(s)
10 from 0.01 to 20% by weight approximately relative to
the total weight of the ready-to-use dye composition,
and even more preferably from 0.1 to 5% by weight
approximately relative to this weighﬁ.
According to the invention, the term donor is
15 understood to refer to the various substrates involved
in the functioning of the said 2-electron
oxidoreductase(s).
The nature of the donor (or substrate) for
the said enzyme varies depending on the nature of the
20 2-electron oxidoreductase used. For éxample, as donors
for the pyranose oxidases, mention may be made of
D-glucose, L-sorbose and D-xylose; as a donor for the
glucose oxidases, mention may be made of D-glucose; as
donors for the glycerol oxidases, mention may be made
25 of glycerol and dihydroxyacetone; as donors for the
lactate oxidases, mention may be made of lactic acid
and its salts; as donors for the pyruvate oxidases,

mention may be made of pyruvic acid and its salts; and



merntion. may be made of pyruvic acid and its salts; and 6 lastly, as
donors for the uricases, nention nmay be made of uric acid and its salts.
The donor(s) (or substrate(s)) used in accordance with the invention
preferably represent(s) 5 fromO.01 to 80% by wei ght approxi mately
relative to the total weight of the ready-to-use dye conposition in
accordance w t hasbey| ngendlonors aficlr evled wpieagpsef anaibt yord mey bel aridb% by
approximately relative to this weight. 10 The nature of the
oxi dati on baseé¢$)unsedacidt&medrtbslysabtsise dye conposition is not a
critical factor. They can be chosen, in particular, from para-

phenyl enedi am nes, doubl Bh@aderor pail al@w sidpsterrte(s oy turedifimophenol s and
het erocyclic oxidation bases. 15 i Anpng t he

par a- pheny| ene8fgArARBCRhYE R cBRe bEnVeRELeR Rie RN Hearesent (® dye

conposi tions isﬁaccor ance with the |nvention, pention maE/ be made i n

parti cul ar >of FRE™CH bubas26? blﬁy‘fﬁ’r%lf“%ﬁp%?’&w‘a%‘?ﬂyt g itth salts
rer ool L1 BBk, WAL b el - SLEEL oy PSR R O
accordance with the invention, and even more preferably
from 0.1 to 5% by approximately relative to this
weight.
10 The nature of the oxidation base(s) used in
the ready-to-use dye composition is not a critical
factor. They can be chosen, in particular, from para-
phenylenediamines, double bases, para-aminophenols,
ortho-aminophenols and heterocyclic oxidation bases.
15 Among the para-phenylenediamines which can be
used as oxidation bases in the dye compositions in
accordance with the invention, mention may be made in

particular of the compounds of formula (I) below, and

the addition salts thereof with an acid:



a Cerr]-Cerr] nonohydroxyal kyl radical, a CJerr]-(err] polyhydroxy-
al kyl radical, a (Cerr]-Cerr])al koxy(Cerr]-Cerr])alkyl radical, a 5
Cierr]-Cerr] alkyl radical substituted with a nitrogenous group, a phenyl
radi cal or a 4'-am nophenyl radical; - R27represents a hydrogen atom a
Cerr]-Cerr] alkyl radical, a (Jerr]-Cerr] nonohydroxyal kyl radical, a
G err]-Cerr] polyhydroxy- al kyl radical Rq%

{q di cal or a 10

(derr]-Cerr])al koxy(Cerr]-Cerr])alky
Cerr]-Cerr] alkyl radical substituted

represents a hydrogen atom a hal ogeR;
iodine or fluorine atom a (err]- C[err
monohydr oxyal kyl radical, a 15 Jerpl.-C err] hydroxyal koxy radical, an
acetyl am no(C[err]-C[err]) al koxy radical?2 a (Jerr]-Cerr]

mesyl am noal koxy radi cal or a carbanobylamno (CJerr]-Clerr]) al koxy
radical, - R4 represents a hydrogen or halogen atomor a (Jerr]-(err]

al kyl r adi cal . whic Anong the nitrogenous groups of forrmula (I)
above, nention may l’ﬁe rrade |n parti cul ar of am no,

nmono(Cferr] - C[e”k)laﬂ:éiiyl Bty AiHydregeh Sk ]é.abk-ld g1 01 radical,

tri(Clerr]-Cerr]) nonohydroxy(( err] err|Jal kyl'am no,
i m dazol i ni um and sgappad) wWehbaghedk§alkyl AFRdcd e aparzacphﬁiwa@m nes of
formula (1) above, nention may be nmade nore particularly o
par a- phenyl enedi aasilkgl padicad| uyl ened, palkexy @ell iyl radlcal, a
par a- phenyl enedi am ne, 2, 3-di net hyl - par a- phenyl ene- 5 di am ne,
2, 6-di net hyl - par aCptenpléyaddicadinel Substieetgd -witka g hervrogeadusni ne,
2, 5-di net hyl - par a-
group, a phenyl radical or a 4'-aminophenyl radical;

(tJR,a nitrogenous group; - R3
sucfy as a chlorine, brom ne,
kyl “radical, a Cerr]-Cerr]

- R, represents a hydrogen atom, a C,-C, alkyl radical,
a C,-C, monohydroxyalkyl radical, a C,-C, polyhydroxy-
alkyl radical, a (C,-C,)alkoxy(C,-C,)alkyl radical or a
10 C,-C, alkyl radical substituted with a nitrogenous
group;
- R; represents a hydrogen atom, a halogen atom such as
a chlorine, bromine, iodine or fluorine atom, a C,-C,
alkyl radical, a C,-C, monohydroxyalkyl radical, a
15 C,-C, hydroxyalkoxy radical, an acetylamino(C,-C,}-
alkoxy radical, a C;-C, mesylaminoalkoxy radical or a
carbamoylamino (C,-C,) alkoxy radical,
- R, represents a hydrogen or halogen atom or a C,-C,
alkyl radice.l.
20 Among the nitrogenous groups of formula (I)
above, mention may be made in particular of amino,
mono (C,-C,)alkylamino, di(C,-C,)alkylamino, tri(C,-C,)-
alkylamino, monohydroxy(C,-C,)alkylamino, imidazolinium

and ammonium radicals.



phenyl enedi am ne, N, N-di net hyl - par a- phenyl enedi am ne,

N, N- di et hyl - par a- phenyl enedi am-ne, N, N-di propyl - para- phenyl enedi am ne,
4-am no- N, N-di et hyl - 3-net hyl ani | i ne, 10

N, N-bi s([err]-hydroxyethyl) - para- phenyl engdi am ne, 4-am no-

N, N-bi s([err]-hydroxyet hyl)-2-nmethylaniline, 4-am no-

2-chl oro- N, N-bi s([ err] - hatéex ehd \daraHgHaMsrl eAeldg bininB¥d68X¥ormula

et hyl - par a- phenyl enedi am ne, 2-fl uoro- par a-phenyl ene- di am ne,

2- i sopropyl - pafa) paleoyé £ nmeshtaiiomenayl be made more particularly of
N-([err]-hydroxypropyl)-para-phenyl enedi am ne, 2-hydroxy-

met hyl - par a- phpayaepeenyhenradianineali petrdaritoluydehptiapinea, pheslyl@redi ani ne,
N, N-(ethyl-[err]-hydroxyethyl)-para- phe%éhgnedianine,

N-([err], y- di hparaxpherplenediaminshe Ry Pefdmeghyh-para-phenylene-
N—(4'-aningphenxé%;para-phenylenedianine

, . 20 .
N-phenKI-plra-ﬁ. }P%ne%i%ﬁﬂ*ﬂﬁt@¥ﬁiﬂﬁlFfﬁ?&fﬁ%?&?ﬂ}PB%?e' ol enedi am
ar a- phenyl enedi ne.. 2-[err]-gcetyl anminoet oxyz=pat a- nyl enedi am ne
o N (Lerr] - it RoRo Sty o P SR ae B ne” S ARe BV ERA T on ool 1<
thereof wth h@ﬁ&geng§&$pin?, qu—dﬂ%3€ﬂ§1l Qrggﬁﬁéﬁgf ééﬂ@ﬁﬁﬁgﬂ nes of
formula (1) aboOve, ™ para-phenyl enedi am ne, “para-tof uyl enedr am ne,

2-1 sopropy! - paganph ey oSH AU iR drdilamine', ONYRLAYbropyl-para-
par a- phenyl enedi am ne, 2-[err]-hydroxyethyl oxy-para- phenyl enedi am ne,

2, 6-di net hyl - pphanphenyd paRihé@ M Namino-¥, N-Gidicbi Ny B -Rat By pasIYi e edi am ne,
2, 3-di met hyl - para- phenyl enedi ami ne, N, N-bis([err]-hydroxyethyl)-para-
phenyl enedbam NeN-Bis hp ehpdipaeethdnHenediphenyd eardidmine, 4-amino-
[err]-acetyl am noet hyl oxy- par a- phenyl enedi am ne and t he
N,N-bis (B-hydroxyethyl)-2-methylaniline, 4-amino-
2-chloro-N,N~bis (B-hydroxyethyl)aniline, 2-B-hydroxy-
ethyl-para-phenylenediamine, 2—fluoro—para—pheﬁylene—
diamine, 2-isopropyl-para-phenylenediamine,

15 N- (B-hydroxypropyl) -para-phenylenediamine, 2-hydroxy-
methyl-para-phenylenediamine, N,N-dimethyl-3-methyl-
para-phenylenediamine, N,N-(ethyl-f-hydroxyethyl)-para-
phenylenediamine, N- (B, y-dihydroxypropyl) -para-phenylene-
diamine, N-(4’'-aminophenyl)-para-phenylenediamine,

20 N-phenyl-para-phenylenediamine, 2-B-hydroxyethyloxy-
para-phenylenediamine, 2-P-acetylaminoethyloxy-para-
phenylenediamine and N-(P-methoxyethyl)-para-
phenylenediamine, and the addition salts thereof with an
acid.

25 Among the para-phenylenediamines of formula
(I) above, para-phenylenediamine, para-toluylenediamine,
2-isopropyl-para-phenylenediamine, 2-f-hydroxyethyl-
para-phenylenediamine, 2-B-hydroxyethyloxy-para-

phenylenediamine, 2,6~dimethyl-para-phenylenediamine,



5 7 addition salts thereof with an acid are nost particularly preferred.

According to the invention,
t he conpounds contai ni ng at
hydr oxyl
oxi dati on base Ny h o
mention may beﬁrrgdeil n 381/ ?‘%hl 3%
(I'1) below, 15 n t
ﬁaﬂi(iéﬁ‘ aﬁ%m& bbg%r

- Zerr] and Z err

Nﬁﬁeﬁﬁﬂéﬁ@alaﬁmz@ @éblﬁ%r%l%&*at-bh@ﬁym’ehgdﬁaﬂﬁé rdndl£rr]

and/ or

hydr oxyl or
al kyl

r adi cal

.the term doubl e bases is understood to refer to
| east two arogatlc rings bearing am no 10
Among the doubl e Bases which can be used as

fletr}rnedlamﬁg Orgagcgn\%Eﬁ ngq?al pvent i on,

e conpounds corres to formul a

§%%PP2 aglgd:_ [err] i n which:

represent a

gr oups.

or wmth a linker 20 armY; - the linker armY represents a

| i near or br anfhadesi kyhbiee il sk yc-Pirai-phegyleasdlanind 4anar tipe at ons,

whi ch may be interrupted by or termnated with one or
ni t rogenou$ gredgstaod/ salioneheren eviltdt @mno agtidnereumbstis oxygen,
or nitrogen atons,

10 nore
sul phur

and optionally substituted with one or nore hydroxyl or

Cerr]-Cerr] Eakbxgulanlxawsefqrred, R[err] and Rlerr] represent a hydrogen

or hal ogen atom a C[errL Cerr] alky
nmonohydr oxyal kyl C

Cerr]-Cerr] %nrnoalkyl

10

15

20

radical, a (err]-Cerr]
50%‘,?&49] t@[ E}r‘?] 11&6?9%’5/&!‘? ox‘?&? Ky} fukie 3

r.adi cal
ases understood to refer to the compounds

radi cal 4

containing at least two aromatic rings bearing amino
and/or hydroxyl groups.

Among the double bases which can be used as
oxidation bases in the dye compositions in accordance
with the inVention, mention may be made in particular
of the compounds corresponding to formula (II) below,

and the addition salts thereof with an acid:

Rs ' Y Ry )

in which:

- Z, and Z,, which may be identical or different,
represent a hydroxyl or -NH, radical which may be
substituted with a C,-C, alkyl radical or with a linker
arm Y;

- the linker arm Y represents a linear or branched
alkylene chain containing from 1 to 14 carbon atoms,

which may be interrupted by or terminated with one or



a Finker armyY; - Rerr], Rerr], Rerr], Rerr], Rerr] and R err], which
may be identical or 10 different, represent a hydrogen atom a |linker arm
Y'ar a (err]-Cerr] alkyl radical; it beiﬁg under stood that the conpounds
of fornmula (I1l) contain only one li nker a Yper nol ecul e. Anong t he

| ggﬁifgﬁrzrso% HP3o AL s oRtpler prbves, FodrRE anfrer RordHetE SR ond
n%ggﬁsaigxggg{;#r é% %%?ng %h%§L8£r$ic%g§%%%%?3%§%%%n2%§0nlun1rad|cals

Among t he dOUbb§t§%§§§19fshBEEHhétéh'%léﬂoaﬁe 8P mof@“ﬁ&&%bﬁ@y e made nore
partlcularly of "N, N -bi5- ([err]-hydroxyethyl) -N,

-bis(4'- an1n@.hg? TkokyS Y@ldd¥an@; propanol, N, N -bis
([err] hydr oxyethyl )-N, N -bis(4'- am no- phenyl)ethylenedianine N, N

- bi s(4- am mophengk ) and e arBirgetitcd ardregely, ol hambgéheatbmhydro%ygthyl)
25 N, N -bis(4- an1nophenyl)tetranethylenedlan1ne N,

- bi s( 4- et hy| amilkydheayliradt r anef+y, enadhydiroeyalkidl rhdséalhya)CrNhN

-bi s(4'-am no-3 -nethyl phenyl)- ethyl enedi am ne and

1, 8- bi s(2, 5- di avilybydsesyplkyl radicdileoxaotidheamindaikylavddicah eults
thereof with an acid. Anong these doubl e bases of fornula (rry,

N, N - bi s([ err] 2hydn&eFem ¥<N, N - bi s(4' - ani nophenyl ) -

1, 3-di am nopropanol and _1, 8-bi s(2, 5-dj am nophenoxy) - 3 5 dloxa tane, or
one of the addit fon Ral et RereBis @0Ch Ran éf&ld:h |a§ Bref err ed.

10 different, represent a hydrogen atom, a linker arm Y or
a C,-C, alkyl radical;
it being understood that the compounds of formula (II)
contain onlf one linker arm Y per molecule.
Among the nitrogenous groups of formula (II)
15 ébove, mention may be made in particular of amino,
mono (C,-C,) alkylamino, di(C;-C,)alkylamino, tri(C,;-C,)-
alkylamino, monohydroxy (C,-C,)alkylamino, imidazolinium
and ammonium radicals. |
Among the double bases of formula (II) above,
20 mention may be made more particularly of N,N’-bis-
(B-hydroxyethyl)-N,N’-bis (4’ -aminophenyl) -1, 3-diamino-
propanol, N,N’-bis(B-hydroxyethyl)-N,N’-bis(4’'-amino-
phenyl)ethylenediamine, N,N’-bis(4-aminophenyl)-
tetramethylenediamine, N,N’-bis(B-hydroxyethyl)-
25 N,N’-bis(4-aminophenyl) tetramethylenediamine,
N,N’'-bis{4-methylaminophenyl) tetramethylenediamine,
N,N’-bis(ethyl)-N,N’-bis(4’'-amnino-3’'-methylphenyl) -

ethylenediamine and 1,8-bis(2,5-diaminophenoxy) -



Anong t he para-am nophenol s which can be used as oxidation bases in the dye
conpositions in 10 accordance- wth the invention, nmention may be nmade in
particul ar of the conpounds corresponding to formula (l111) below, and the

addition salts thereof with an acid: [err}lin which: 15 - R13 represents

a hydrogen or hal ogen atomor a Clert]- r.r]. al ky rrl-getr
monghyd?oxyalk&h?'%@f@PPFFEFé?rfgglﬁé%yg%?éF#prFéhFff&ﬁﬁ§#?g%réF$]gﬁierr]
am noal kyl or der xy ((Jerr]-Cferr]) alkylamno (Cferr]-Clerr]) alkyl
radical, - R14 rcelﬁf'esents a hydrogen or halogen atomor a CJerr]-Cferr] 20

al kyl, Cerr]-Clerr] non ?%f?%@ bDFGh%r5L§%%§FELFB?R¥T¥dQ9¥Y?|kyl’

Cerr]-Cerr] am noal kyl, err| cyanoa

(Glerr]-Cer 1] hahkapts (oSt -, by L1580 abni hbphiBhgg) under st ood
that at | east one of the radicals RI3 or Rl4 represents a hydrogen atom

12 Anong the para-aiAaabrdpandl bedml 8-blikl(k, shavamiABpheABxyRy be nade
nore particularly of para- am nophenol, 4-am no-3-nethyl phenol,

4-am no- 3-f | uory-5-qdienGloctand) - dny dEoxhaetbyli phienokal ésaghedeod

2- met hyl phenol , 4-am no- 2- hydr oxynet hyl phenol , 4-am no-

2- met hoxynet hylwitena@n atiah roe? particwdamllyp beederred.

4-am no-2- ([ err]-hydroxyet hyl am nonet hyl ) phenol and 4-am no-2-fl uorophenol ,
and the addition salts tHAomong thie pape-goigophenols which can be used

as oxidation bases in the dye compositions in
10 accordance with the invention, mention may be made in
particular of the compounds corresponding to formula

(III) below, and the addition salts thereof with an

acid:
OH
R13
()
Ry '
NH,
in which:
15 - R,; represents a hydrogen or halogen atom or a C,-C,

alkyl, C,-C, monohydroxyalkyl, (C,-C,)alkoxy(C,~C,)alkyl,

C,-C, aminoalkyl or'hydroxy(cl—CQ)alkylamino(Cl-C4)alkyl

radical,

- R;, represents a hydrogen or halogen atom or a C,-C,
20 alkyl, C,-C, monohydroxyalkyl, C,-C, polyhydroxyalkyl,

C,-C, aminoalkyl, C,-C, cyanoalkyl or (C,-C,)alkoxy-

(C;-C,)alkyl radical,

it being understood that at least one of the radicals

R,; or R,, represents a hydrogen atom.



10~ - Anong t he ortho-am nophenol s which can be used as oxidation
bases in the dye conpositions i'n accordance with the invention, nention may
be made nore particularly of 2-aninophenog 2- am no- 5- et hyl phenol ,

2- am no- 6- net hyl phenol and 5-acet am do- 2- ﬁinophenol, 15 and the addition

Its th f with id. A he._h Lic ba whi.ch d
Sl ner ol WD o oCorl R LASRNhSLARKELSoDBR S oLEL, faBae Vo
| nventi on, ”E“talbgﬂzéTH D TGP 1R Hﬁgﬂe' &BE@Fé&rﬁ&cﬁi&k?ﬂgf‘SFdSé&é{@F'Ye.S’
pyrim dine 20 eri'vatives, pyrazol e derivatives and pyrazol o= pyri m dine
derivatives, angifsprRadil,| ala8an6s 3Lhete9h piehB1an1a6hsnoA9RREuLRE-

pyridine derivatives, nention nmay be nade nore particularly of the

conpounds descriHefbl 2% - anfi®lo-8X A Sxyine thyl pRkaoEE 1-8R6n878 and GB
1, 153, 196, such as 2, 5-di am nopyri di ne, 2-(4-nethoxyphenyl)am no-

3- am nopyr isli ne -nkthdipdienyd-, 6 -4vaidieo-Ry-hiydirdg&ymethylphenol, 4-amino-
2-([err]-methoxyet hyl)am no- 3- am no- 6- met hoxypyri di ne and 13
3, 4- di am nopyr iZHimethoaythetting 1pihebniollon 4s-akti aot-Beamdhomethydaphanod, Anong t he
pyrimdine derivatives, mention may be nmade nore particularly of the
conmpounds descrdtminds Z-oif} -hwsinobere thy leavimemeshydnpheaEo2, 384, 399 or
Japanese patents JP 88-169, 571 and JP 91-10659 or_ patent applications WO
96/ 15765, such 4raming -2 -dlvorophened- gpd fhg pddition salts thereof
4- hydr oxy-2, 5, 6-triam nopysi m di ne,

with an acid.

10 Among the ortho-aminophenols which can be
used as oxidation bases in the dye compositions in
accordance with the invention, mention may be made more
particularly of 2-aminophenol, 2-amino-5-methylphenol,
2-amino-6-methylphenol and 5-acetamido-2-aminophenol,

15 and the addition salts thereof with an acid.

Among the heterocyclic bases which can be
used as oxidation bases in the dye compositions in
accordance with the invention, mention may be made more
particularly of pyridine derivatives, pyrimidine

20 derivatives, pyrazole derivatives and pyrazolo-
pyrimidine derivatives, and the addition salts thereof
with an acid.

Among the pyridine derivatives, mention may
be made more particularly of the compounds described,

25 for example, in patents GB 1,026,978 and GB 1,153,196,
such as 2,5-diaminopyridine, 2-{4-methoxyphenyl)amino-

3-aminopyridine, 2,3-diamino-6-methoxypyridine,

2- (B-methoxyethyl)amino-3-amino-6-methoxypyridine and



2- Hydr oxy-4,5, 6-triam nopyri m di ne, 2,4-di hydroxy-5,6- 10

di am nopyri m dine and 2,5, 6-triam nopyrimdine, and the addition salts
thereof with an acid. Among the pyrazole ggrivatives, mention may be nade
nore particularly of the conpounds describD&d in patents DE 3, 843,892, DE

i, 7o o i eipe UGN A0 108UARNER, VNP PR

3, 4-di am nopyr 3AQhe o o am no- 1-(4' -chl orobenzyl ) pyrazol e,
4,5-dianino-1,§%§%n€% fl} pyrazol e, 4,5-di am no-3-nethyl -1 -phenyl pyrazol e,

20 4, 5-di am no- 1- met hy lapdnghenwl #38netaeifativdsdi mention may
nmet hyl - 5- hydr azi nopyr azol e, I-benzyl-4,5-di am no- 3-nethyl pyrazol e,

4, 5-di am no- 3- Ry mdAd York Wakitilulpy¥igzoelfethe compounds described,
4,5-di am no- 1-tert-butyl -3-met hyl pyrazol e,

4, 5-di am n@& 1- (forr rexampdregx el Gelrinad- pattkytpPEa20B869, 359 or Japanese
4, 5-di am no- 1- et hyl - 3- net hyl pyrazol e, 4, 5-di am no-

1-et hyl - 3- (4" - rpttienbep I \B8HIW0a 50lle and, FPdPARILA659 or patent

1- et hyl - 3- hydr oxynet hyl pyrazol'e, 4, 5-di am no- )

3- hydr oxynet hylapplhsabilons #00196/15765di swchoas 2,445, 6-tetraamino-
3- hydr oxynet hyl - 1-i sopr opyl pyrazol e, 4, 5-di am no- L

3- net hyl - 1- i soptEW olds hyfropying- 5- fztrigmagoryrimidine,

et hyl ) am no- 1, %t(rj‘{ t hyl pyrazol e,. 3,.4,5-tr,iam.no- Rpyrazo|e,

1- et hyl - 3, 4, 547 iﬁ% OV 3z 7§F1§F§PQPHFFW&ghﬁe' 8'4'élhydr°xy"5'6‘
1- met hyl - 4- et hyl_and_no r.az.(gf._e and 5-di_am no- . e g

4 (Lor 1] - THir oX T R G el PR Ay o ST & LA AoPHE 1RAG PPon2d) FRe
thereof with a%dﬂﬁé&on salts thereof with an acid.

Among the pyrazole derivatives, mention may
be made more particularly of the compounds described in
patents DE 3,843,892, DE 4,133,957 and patent

15 applications WO 94/08969, WO 94/08970, FR-A-2,733,749
and DE 195 43 988, such as 4,5-diamino-l-methyl-
pyrazole, 3,4-diaminopyrazole, 4,5-diamino-
1-(4'-chlorobenzyl)pyrazole, 4,5—diamiﬁo—l,3—dimethyl—
pyrazole, 4,5-diamino-3-methyl-l-phenylpyrazole,

20 4,5-diamino-1-methyl-3-phenylpyrazole, 4-amino-1,3-di-
methyl-5-hydrazinopyrazole, l-benzyl-4,5-diamino-
3-methylpyrazole, 4,5-diamino-3-tert-butyl-l-methyl-
pyrazole, 4,5-diamino-l-tert-butyl-3-methylpyrazole,
4,5-diamino-1-{B-hydroxyethyl) -3-methylpyrazole,

25 4,5-diamino-1-ethyl-3-methylpyrazole, 4,5-diamino-
l1-ethyl-3-(4'-methoxyphenyl)pyrazole, 4,5-diamino-
l-ethyl-3-hydroxymethylpyrazole, 4,5-diamino-

3-hydroxymethyl-l-methylpyrazole, 4,5-diamino-



Anong t he pyrazol opyrim di ne derivatives, nention may be nmade nore
particularly of the 10 pyrazol o[ 1, 5-a] pyri mi di nes of formula (1V) bel ow,
and the addition salts thereof with an ac'g or with a base and the
tautonmeric fornms thereof, when a tautoneriC equilibriumexists: [err] in

whi ch: 15 - X Rl arr 1 Wizch_ iLdentical or
di fferent, deng{ g{l}grﬁy rogt:ahkla?([)_%sok %Fgrlﬁﬁé%é%ﬁ' %I’ Eyﬁ%ﬁgﬁgal , an aryl
radial, a (er rj:n@t%f]]—l“ﬁ@o?ﬁ rhadhedl 4-amEhetsl {8 eamino-

pol yhydr oxyal kyl radical, a ((efr[-Cerr])al koxy(Cerr]-Cerr])- alkyl

radi cal, a J erddmAleiiinct, nodideniagheakoliel, Beuns-20iampassi bl e for the
amne to be protected with an acetyl, ureido or sul phonyl radical), a

(derr]-derr] mbadotd, na(-methil-G[, &, Sl-kriakkinbpiadizeak, 3, 8-8iamino-
(derr]-Cerr]) alkyl] amno (Clerr]-Clerr]) alkyl radical (it being

possi bl e fdr t He-mbtddyy-4 -metihydlaminoplaazod eSandr 365rdbmind-car bon- based
ring or a 15 heterocycle), a hydroxy((err]-Cerr])al kyl- or di hydroxy-
(d err]-d err] )4-alBeyiidaraxye thejld mming-d-mechyfllpyrazadecabnd- thee radical s
X, which may be identical or different, denote a hydrogen atom a
Clerr]-Cerr] addationissdits Shexnepf withdiagapcigd-Clerr]-Jerr]

hydr oxyal kyl radical, a Cerr]-Clerr] polyhydroxyal kyl_  radical, a
derr]-Cerr] am noal kyl mgcéqh,e pyrazolopyrimidine derivatives,

- | kyl am - | kyl di,cal
100 orr] S0 eSS i R s @ ERSELFPIRRYY PEaRRSI (it bei ng
possible Ty thg i AKYS 4% RHTAdined oF TBINGIET (3% B1BAS dna
the addition salts thereof with an acid or with a base
and the tautomeric forms théreof , when a tautomeric

equilibrium exists:

X); SEN/Y% —jL-[NR,sR,s],
(OH),, 7 ———[NR,,R,,]Q

in which:

15 - Rijs, Rys, Ry; @and R,g, which may be identical or
different, denote a hydrogen atom, a C,-C, alkyl
radical, an aryl radial, a C,-C, hydroxyalkyl radical, a
C,-C, polyhydroxyalkyl radical, a (C,-C,)alkoxy(C,~C,)-
alkyl radical, a C,-C; aminoalkyl radical (it being

20 possible for the amine to be protected with an acetyl,
ureido or sulphonyl radical), a (C,-C,)alkylamino(C,-C,)-
alkyl radical, a di[(C,-C,)alkyl]amino(C,-C,)alkyl
radical (it being possible for the dialkyl radicals to -

form a 5- or 6-membered carbon-based ring or a:



10 ring or a heterocycle), a hydroxy((err]-Cferr])alkyl- or
-[hydroxy(derr]-Cerr])al kyI]amno(C[err] Cerr]) alkyl radical, an

amno radical, a ((err]-Cerr])alkyl- or_di[((err]- C[err])alkyllamno

radical; a haI ogen atom a car boxyl i c aci group, a sul phoni ¢ aci d group;

- ] | |
o 1 15 it o S Mo T
g is other tha érr“] ‘Wc?iN%[m %]ﬁer“?%ﬁk 10 2g:l28n n is equal to 0 and the

groups NR[err] cupy the (2,3); (5,6); (6,7);
(3,5) or (3,7) pesit &'Q@%.cals""ﬁenwﬁlé'hth Bguféeﬁeléaltgﬁnd{‘ffér&g@m to 1

and 25 the group NRlerr]Rlerr] (or NRlerr[Rerr]) and the OH group
occupy the (2, Fdenolte @)hyﬁQo%én aaoa) QrC-327th9§|Ehaﬂéa1Vh8ﬁ b1
pyrazol o[ 1, 5-a] pyri mi di nes of formula above are such t hat t hey contain

a hydroxyl 5rowadicalq ancene, (pﬂymyaqsgym gadidald arc/~-@ to a nitrogen
atom a tautoneric equilibriumexists represented, for exanple, by the

fol |l owi ng schemelyhstrpxfadkylt radpgadzobol G- ajnpyoaikgilineaddtaloraul a 5
(1V) above, nention nay be made in particular of: -
pyrazol o[ 1, 5- a](gyrFpiadikydaibadiGnEiaelkyl radical, a dif(C,-C,) -
2, 5-di rrethyl pyrazol o[ 1, 5-a] pyri m di ne- 3, 7-di am ne;
alkyl]amlno(c1 -C,)alkyl radical (it belng possible for
the dialkyls to form a 5- or 6-membered carbon-based
10 ring or a heterocycle), a hydroxy(C,-C,)alkyl- or
di- [hydroxy (Cl—C;) alkyl]amino (C,-C,)alkyl radical, an
amino radical, a (C,-C,)alkyl- or di[(C,~C,)alkyllamino
radical; a halqgen atom, a carboxylic acid group, a

sulphonic acid group;

15

i is equal to 0, 1, 2 or 3;
- p is equal to 0 or 1;
- g is equal to 0 or 1;
- n is egqual to 0 or i;
with the proviso that:
20 ~ the sum p + g is other than 0;
- when p + g is equal to 2, then n is equal to 0 and
the groups NR,;R,, and NR,;R,; occupy the (2,3); (5,6);
(6,7);.(3,5) or (3,7) positions;
- when p + g is equal to 1, then n is equal to 1 and
25 the group NR,;;R;¢ (or NRy,R;3) and the OH group occupy
the (2,3); (5,6); (6,7); (3,5) or (3,7) positions.
When the pyrazolo[l,5-alpyrimidines of formula

(IV) above are such that they contain a hydroxyl group



- pyrazol o[ 1, 5-a] pyri m di ne- 3, 5-di am ne; -

2, 7-di met hyl pyrazol o[ 1, 5-a] pyri m di ne- 3, 5-di am ne; 10 -
3-am nopyrazol o[ 1, 5-a] pyrimdin-7-o0l; -

3-am nopyrazol o[ 1, 5-a] pyri m di n-5-ol ; - 16
2- (3-am nopyrazal [ 1, 5+a rimdin-7-ylaniLno)ethanol; - .
2-(7-aninopyra?gl§Ff,gfa}%ér?ﬁ?ﬁ#ﬁ9§§y%ag$n3 e%h ng?;a_nltrogen atom,

2-1 (3-am nopyr a2 @0k dmar3LPYGLTL IhP1 dnY bki bés W PEYendda, for

et hyl ) am no] et hanol™; -

2-[ (7-am nopyr azakghl, Sl BUEl BbELBy3ny! sehénbydroxy- ethyl)am no] et hanol ;
- 5,6-d|nethylpyrazolo[1,5-a]pyr|n1g|ne-3,7-d|an1ne; -

2, 6-di met hyl pyrazol o[ 1, 5- a] pyri m di ne- 3, 7-di ampe; 20 -

2,5, N7, N7-t et r anet hyl pyrazol ofl, 5/41ys i mi di ne 3, 7N ne; and the
addition salts thereof and t oneric for eof, when a tautoneric
equi libriumexists. The pyraE%L 17 5-adpysimdin f formula (I1V) 17
above can be prepared by cyclijzati'on starting t hNan am nopyr azol e,
according to the syntheses de®&tibed in the folQow ng references: -- EP
628559 Beiersdorf-Lilly. 5 - R Vishdu, H Navedul, Indian J. Chem, 34b
(6), 514, 1995. - N.S. Ilbrahim K U Sadek, F.A Abdel-A, Arch. Pharm,

320, 240, 1987. - R H. Ampppn§be, pnrazodehd) ben) pyrimidimes opf fgrmulm

Novinson, J.P. MIller, R K Rohins, J. Md. Chem, )
.5 (IV) above, mention may be made in particular of:

pyrazolo[l,5-alpyrimidine-3,7-diamine;
- 2,5-dimethylpyrazolo[l,5-alpyrimidine-3, 7-diamine;
- pyrazolo[l,5~a]pyrimidine-3,5-diamine;
-~ 2,7-dimethylpyrazolo[l,5-a]pyrimidine-3,5-diamine;
10 - 3-aminopyrazolo[l,5-alpyrimidin-7-0l;
- 3-aminopyrazolo[l,5-alpyrimidin-5-ol;
- 2-(3-aminopyrazolo[l,5-alpyrimidin-7-ylamino)ethanol;
- 2-(7-aminopyrazolo[l,5-alpyrimidin~3-ylamino)ethanol;
- 2-[(3-aminopyrazolo[l,5-alpyrimidin-7-yl) - (2-hydroxy-
15 ethyl)amino]ethanol;
-~ 2-[({7-aminopyrazolo[l,5-alpyrimidin-3-yl) - (2-hydroxy-
ethyl)amino}ethanol;
- 5,6-dimethylpyrazolo[l,5-alpyrimidine-3,7-diamine;
- 2,6-dimethylpyrazolo[l,5-alpyrimidine-3, 7-diamine;
20 - 2,5,N7,N7-tetramethylpyrazolo[l, 5-alpyrimidine-
3,7-diamine;
and the_addition salts thereof and the tautomeric forms
thereof, when a tautomeric equilibrium exists.

The pyrazololl,5-alpyrimidines of formula (IV)



25, 235; 1982. - T. Novinson, R K Robins, T.R WMitthews, J. Med. Chem,
20, 296, 1977. - US 3907799 ICN Pharmaceuticals. 15 The
pyrazol o[ 1, 5-a] pyri m di nes of formula (I 7above can al so be prepared by
cyclization starting from hydrazine, according to the syntheses described

Hoterocycl o By 5BA"B85Eer el by L9B)RAd o s Rt LR thten o
Mar ci a- Nhrqu'”%mlﬁOp@EQ%BQe achgaﬁﬁgltJ tﬁ€t§§H€%€éé§ é@%?&lbéé‘fﬁ 423,

1974. - K. Saito, H gar as Chem

Soc. Japan, 473k, féi@owlﬂ 4refageﬁéégat|on base(s) preferably represent(s)
fromO0.0005 to 12% by wei ght approximtely relative to the total weight of

the dye conposi-t EpneR8559ceedarsdorf-nillyt he i nvention, and even nore
preferably from0.005 to 6% by wei ght approxi mately relative to this

wei ght. Thé& readr-t ¥ighdudyH.cNapedul| olndbhaacgordhane, VB4l {6k, i 5ention
can al so contain one or nore 5 coupl ers. These couplers can be chosen in
particul ar from9%®et.a- phenyl enedi ani nes, neta-aninophenols, nmet a- di phenol s,
het erocyclic couplers such as, for exanB i ndol e derivatives, indoline
derivatives, ben¥-§i-dabspdiser KvHti SadekpeRzarhbdel Ak, dBF¢Rat i ves,

sesanol 10 derivatives and 8yr|d|ne pyrim di ne and pyrazol e
Pharm., 320, 240, 1987

- R.H. Springer, M.B. Scholten, D.E. QO‘Brien,

10 T. Novinson, J.P. Miller, R.K.-Robins, J. Med. Chen.,
25, 235, 1982.

- T. Novinson, R.K. Robins, T.R. Matthews, J. Med.
Chem., 20, 296, 1977.
- US 3907792 ICN Pharmaceuticals.

15 The pyrazolo[l,5-alpyrimidines of formula (IV)
above can also be prepared by cyclization starting from
hydrazine, according to the syntheses described in the
following references:

- A. McKillop and R.J. Kobilecki, Heterocycles, 6(9),

20 1355, 1977.

- E. Alcade, J. De Mendoza, J.M. Marcia-Marquina,

C. Almera, J. Elguero, J. Heterocyclic Chem., 11(3),
423, 1974.

- K. Saito, I. Hori, M. Higarashi, H. Midorikawa, Bull.

25 Chem. Soc. Japan, 47(2), 476, 1974.

The oxidation base(s) preferably represent(s)
from 0.0005 to 12% by weight approximately relative to

the total weight of the dye composition in accordance



derivatives, and the addition salts thereof with an acid. These couplers
are chosen nore particularly from 2-net hyl -5-am nophenol, 5-N-(

- hydr oxyet hyl ) am no- 15 2- met hyl phenol am nophenol ,

1, 3-di hydr oxybenzene, 1, 3-di hydroxy- 2- net%@lbenzene 4-chl oro-1, 3-

ol by oxybenzeng, Hyaﬁsiéyﬁ‘@%ﬂffa%qn%?ﬁél ﬂefh@a%%fﬁ%%ﬁ%&al I A hzene,

1,3-bis(2,4- 2 0 1 e |
6- hydroxylndolgo hy rggsgﬁg %%ﬁPQQ%ﬁ§€e§§ fﬁ' y|,nggﬁig)welght
6-hydroxyi ndoli ne, "2, 6pdehyds té—uggta%ép¥6ﬁ £¥%1on in accordance

1- H 3- met hyl pyr azol - 5- one and phenyl net hyl~ pyrazol e-5-one, and the

addi tion sal tswiherent 2hventibh ddnagido MeHaifeynarér Bigsent, the
coupler(s) preferably represent(s) from0.0001 to 10% by wei ght

approxi mat 8l y reuplleye.t thebe touplen®i ghih & t¢hesen P pedthciXarise dye
conposition, and even nore preferably from0.005 to 5% by wei ght
approxi mat el y febat metat-phehytenedjaninées, geeea admindpheaslid| aretsad ts with
an acid 5 which can be used in the context of the dye conpositions of the
i nvention (oxi daphenobsasecbetadocvopiersyuptershosen as, ptoriexampldromthe

hydrochl ori des, hydrobrom des, sul phates, tartrates, |actates and acetates.
indole derivatives, indoline derivatives, benzimidazole

derivatives, benzomorpholine derivatives, sesamol

10 derivatives and pyridine, pyrimidine and pyrazole
derivatives, and the addition salts thereof with an
acid.

These couplers are chosen more particularly
from 2-methyl-5-aminophenol, 5-N-(B-hydroxyethyl)amino-

15 2-methylphenol, 3-aminophenol, 1,3-dihydroxybenzene,
1,3-dihydroxy-2-methylbenzene, 4-chloro-1,3-
dihydroxybenzene, 2,4-diamino-1-(B-hydroxyethyloxy)-
benzené, 2-amino-4-(P-hydroxyethylamino)-1-
methoxybenzene, 1,3-diaminobenzene, 1,3-bis(2,4-

20 diaminophenoxy)propane, sesamol, O-naphthol,
6-hydroxyindole, 4-hydroxyindole, 4-hydroxy-N-
methylindole, 6-hydroxyindoline, 2,6-dihydroxy-4-
methylpyridine, 1-H-3-methylpyrazol-5-one and l-phenyl-
3-methyl pyrazole-5-one, and the addition salts thereof

25 with an acid.

When they are present, the coupler(s)
preferably represent(s) from 0.0001 to 10% by weight

approximately relative to the total weight of the



10* . The CJerr]-Clerr] ether(s) of a (Jerr] glycol used in the
ready-t o-use dye conposition in accordance with the invention is (are)
preferably chosen fromCerr]-Clerr] alkyl 6 ethers of a CJerr] glycol, such
as et hyl ene glycol nonobutyl ether and C[legrr]-C[err] aryl ethers of a C2
gl ycol, such ag 1 h et her and et hyl en | ycol

hyl I I
romobenzy | ot nePARRESCHER TR TR S Fab R e
inth dy-t - yse,d 4§ Qn.d - y B
(are) o of of abf 3 RrocdTs FPEPE Y rfetgh? MTRERRIPLS AqlRealir ey o0 19

Cerr]-Cerr] : h as propyl ene glycol nononethyl ether, propylene
gl ycol nonoet hg*'yg?k%%aﬂlesopropyl ene glycol dinethyl ether, diethylene-

gl ycol nononet hyl et heéna@én@@ap,etEHé S4B i orfli U0 hBigh @y GRligrononet hyl
ether and tripropyl ene glycol 25 nononet hyl ether, and Cerr]-Clerr] aryl

ethers of 8 C[ghith(t&hrbe Ohy6@! in Stied Esntd:0pYd £nchaldyeo!l nonophenyl
et her, propyl ene glycol nonobenzyl ether, diethylene glycol nonophenyl

et her and di et bghpoeigiynel ofotiod etdydntio? O @tidat iochddgeas rand] err ]
ether(s) of a C2 glycol and/or the Clerr]- CJerr] ether(s) of a
Cerr]-Cerr] gbypbérpl)ehre athysempimgeattsjulannidon k% by wei ght
approximately relative to the 5 total weight of the ready-to-use dye :
conposi ti on acbkyéurahlevides, | hydrebeeniderl csiekphaies pridrteaiigsfrom5 to

30% by wei ght approxi mately relative to this weight.
lactates and acetates.

10 The C,-C; ether(s) of a C, glyéol used in the
ready-to-use dye composition in accordance with the
invention is (are) preferably chosen from C,-C, alkyl
ethers of a C, glycol, such as ethylene glycol monobutyl
ether and C¢~-Cs aryl ethers of a C, glycol, such as

15 ethylene glycol monophenyl ether and ethylene glycol
monobenzyl ether.

The C,-C; ether(s) of a C;~Cy; glycol used in the
ready-to-use dye composition in accordance with the
invention is (are) preferably chosen from C,-C; alkyl

20 ethers of a C;-C, glycol, such as propylene glycol
monomethyl ether, propylene glycol monoethyl ether,
isopropylene glycol dimethyl ether, diethylene glycol
monomethyl ether and monoethyl ether, dipropylene
glycol monomethyl ether and tripropylene glycol

25 monomethyl ether, and C,-C; aryl ethers of a C;-C,
glycol, such as propylene glycol monophenyl ether,
propylene glycol monobenzyl ether, diethylene glycol

monophenyl ether’ and diethylene glycol monobenzyl



The ready-to-use dye conposition in accordance 10 wth the invention can
al so contain one or nore direct dyes, in particular in order to nodify the
shades or to enrich themw th glints. The medi um which is suitable for
dyei ng (or support) for the ready-to-use Z{e conposition in 15 accordance
with the invention generally consists of water. The nmedi um which is
suitable for d?éﬁﬁﬁ'n&y al so contain one or nore solvents other than

err]-Clerr] ethers of, a I | _an err]-Clerr], et S a
g[ er r} - g[ er r} gl ycol o&hth“zTcgvéﬁfQ’FSg.sst% a éz %lycc}ﬂhgrwoﬁ q{}ﬁe Ci-
ready-to-use ¢ | 1 i rda ' ' ti | en such
t hat yt he enzyrrgg})%'s%%{ fg\% t{/]f (a)afq%ﬁg” 2&@(%}%]% %%%%%%géueg}gs%n%@uf ficient.
It is generall t n 0 I en 6.5
and 10 25 apgfggi%gﬁglggglgygﬁﬁ eEa j%ﬁ%éiﬁ%%§¥ﬁéﬁﬁg%??§%1%3?%%¥ﬁsing

aci di fyi ngsor !E%_%hﬁ)’inéﬁlgﬁﬁeafstHéPﬁéé&y“@Sduéé’rdZ)dé(eéélﬁbdfﬂ@idrP fibres.
Anong the acidifying agents, nention may be 1 made, by way of exanpl e,

of inorgani c oacebgdihg 86i heSiatenti by r 26d| OvéE met4l, prstdwaigsphoric
acid, sul phuric acid, carboxylic acids such as acetic acid, tartaric acid,
citric acid or flramt BctacBd% bBpdweiibhboapproximatsly Arelarive tmstHis ng
agents, nention nmay be nade, by way of exanple, of aqueous amoni a,
al kal i ne weight.

The ready-to-use dye composition in accordance

10 with the invention can also contain one or more direct
dyes, in particular in order to modify the shades or to
enrich them with glints. |

The medium which is suitable for dyeing (or
support) for the ready-to-use dye composition in

15 accordance with the invention generally consists of
water. The mediﬁm which is suitable for dyeing may also
contain one or more solvents other than C,-C; ethers of
a C, glycol and C,~C; ethers of a C;-Cy glycol of the
invention.

20 The pH of the ready-to-use composition in
accordance with the invention is chosen such that the
enzymatic activity of the 2-electron oxidoreductase is
sufficient. It is generally between 5 and 11
approximately, and preferably between 6.5 and 10

25 approximately. It can be adjusted to the desired value
using acidifying or basifying agents usually used for
dyeing keratin fibres.

Among the acidifying agents, mention may be



carbonat es, al kanol am nes such as nono-, di- and triethanol am nes,

2- met hyl - 2- am nopropanol and 10 derivatives thereof, sodi um hydroxi de,
pot assi um hydroxi de and the conpounds of fornula (V) below N WN
which Wis a propyl ene residue optionally2substituted with a hydroxyl group

- kyl di | : 9, Q, R21 d R22, whjch b
Centi oo by BAGE, My Ya¥ Bk BiengTe), oF dngraAnItont ot abt e STy o

eSS il SRl s O

adj uvants usedgGopMeRL L0 Y L4 IGBRRAR Haks

Invéntion ca contarh vari ous

hair, such as anionic, cationic, nonionic, anphoteric or zwtterionic
surfactants or tErkh¥i€Saéi@ e tridiiE orCakRRECachaNi SR8 CsuBpBdWieri c or
zwitterionic polynmers or m xtures thereof, inorganic or organic thickeners,
epiyses ot her than 22 the 2-el ectron oxidoreductases used

in accordance with the invention, such as, for exanple, peroxidases,

anti oxi danss,

penetration agents,

(V)

r]

Abnl Be d¥etpg Lig0 the

sefuesy ethagbagfefitisg favegrtanceentiohf Bay, bdi sadesi ng

in

agents, conditioners such as, for 5 exanple, silicones which may or may not
be vol ati| e or PioWRAYi @, eXampd ¢ orefi MFURRR SrmeBiani dékalpnreservi ng agents

and opacifiers. Needless to say,. a person skilled in the art wll take care
to select thisCBFPPREEES optikpRplanines such as mono-, di- and

10

15

20

triethanolamines, 2-methyl-2-aminopropanol and
derivatives thereof, sodium hydroxide, potassium

hydroxide and the compounds of formula (V) below:

R19\ / R21
N-W-N (V)
s/ N
Rag Rap

in which W is a propylene residue optionally
substituted with a hydroxyl group or a C,-C, alkyl
radical; Ry, Ry, R, and R,,, which may be identical or
different, represent a hydrogen atom or a C,-C, alkyl or
C,-C, hydroxyalkyl radical.

The ready-to-use dye composition in accordance
with the invention can also contain various adjuvants
used conventionally in compositions for the dyeing of
the hair, such as anionic, cationic, nonionic,
amphoteric or zwitterionic surfactants or mixtures
thereof, anionic, cationic, nonionic, amphoteric or
zwitterionic polymers or mixtures thereof, inorganic or

organic thickeners, antioxidants, enzymes other than



10" conpl enentary conmpound(s) such that the advantageous properties
intrinsically associated with the ready-to- use dye conposition in
accordance with the invention are not, or gre not substantially, adversely
affected by the addition or additions envf aged. 15 The
ready-to-use dye _canp@sition iQ. rd with the ipyention can. in
vari ous forns,X%ﬁ%%ngggfkrgﬁeoFégﬁggguﬁgégﬁasysgéeg a%goﬁé?%?gﬁﬁfgﬁ may be
pressurized, Of.i s her i cl.Ls ' | e | keratin
fibres, and intﬁg?ﬁgnggég ﬂﬁ%ﬁEﬁ;Irf Pﬁk28§HhP%?é %égéxgﬁgéggfdation

dye(s) and the e ehesion Qé%ﬂ%é?dE@hﬁéEEé}iﬁéeaBéﬁééﬂtff&gi&ﬁcé@ﬂﬁ

ready-to-use conposition, and consequently thé said conposition nust be
free of gaseoupuPreadn, as@pesshagakaeftanycBhaieibherexsdahi &8, ofothe

oxi dation dye(s). 25 A subject of the invention is also a process
for dyei ng sker aixampllielr @41 iebdesnwhadthi felyabrhmagnnserbeéi volabi®ts sdch as
the hair, using the ready-to-use dye conposition as defined above. 23
Accordi ng to thmeliffriedes<£ilat foemihgoageneadyeceramiidesdypresapesngi on as
defined above is applied to the fibres, for a period which is sufficient to
devel op t he desigesdsceingr abagafigkrser which the fibres are 5 rinsed,
optional |y washed wi th shanpoo, rinsed again and dried. The tine required
to devel op the col orat N@eddgsehé&okerpari # PEbFes Fkiliedl ip peewerh 3 and 60
m nut es '

will take care to select this or these optional

10 complementary compound(s) such that the advantageous
properties intrinsically associated with the ready-to-
use dye composition in accordance with the invention
are not, or are not substantially, adversely affected
by the addition or additions envisaged.

15 The ready-to-use dye composition in accordance
with the invention can be in various forms, such as in
the form of ligquids, creams or gels, which may be
pressurized, or in any other form which is suitable for
dyeing keratin fibres, and in particular human hair. In

20 this case the oxidation dve(s) and the 2-electron
oxidoreductase(s) are present in the same ready-to-use
composition, and consequently the said composition must
be free of gaseous oxygen, so as to avoid any premature
oxidation of the oxidation dye(s).

25 A subject of the invention is also a process
for dyeing keratin fibres, and in particular human
keratin fibres such as the hair, using the ready-to-use

dye composition as defined above.



and even nore precisely between 5 and 40 m nutes. 10 According to
one first specific enbodi nent of the invention, the process includes a
prelimnary step which consists in separgtely storing, on the one hand, a
conposition (Al) conprising, in a nedium4hich i's suitable for dyeing, at

| east one oxidation bagse and.at 15 .. 1least one Clerr]-(.err] eth of a C
gl ycol and/or at Ieas?i%ﬁ%F ﬂgrﬁgcﬁQﬂﬁ]pﬁﬂ?ﬁﬁstﬁéiiQﬁ%§Q]QQﬂ ¥gl ycol ,

and, on the other ng,,.a L] B ri.si.ng,: J ' which is
suitable for dggi%g,g gYel%%%@%%%{%rg%érre&%gﬁ%ﬁélAe%%‘%%nléo%p oli%?uc ase type

N the presencengf s2hyLEASEoPN® B0ci od WPl cl F's LB ARILAN Y RavYdg hen 11

m xi ng themtogether at the tine ol use, after IS mXxture

appl i ed to thetkerabsirédESBordLot di dikd:P AL W¥HL SR8 dd G@rbodi ment  of
the invention the process includes a first step which 25 consists in

separ at el y5st ofifilgedPNopHLoRAEl P afdshed WwOIH GHAmHb ,( AdndedRidaSing, in a
medi um which is suitable for dyeing, at |east one oxidation base, and, on

t he ot her handand éoipdsition (B2) containing, in a .24 medium which is
suitable for dyeing, at least one CJerr]-Clerr] ether of a C2 glycol and/or
at |l east one (err]-(C Ehe]tbrbderegiized]er rdev@dlnp |the yaxdlgragnicmtor east
one enzyne of 2-electron oxidoreductase type in the presence of at | east
one 5 donor foFhehkeratiénefiihres is|w ybetiween I nd tdy@imartest t he

time of use, after which this mxture is applied to the keratin fibres.
and even more precisely between 5 and 40 minutes.

10 According to one first specific embodiment of
the invention, the process includes a preliminary step
which consists in separatgly storing, on the one hand,
a composition (Al) comprising, in a medium which is
suitable for dyeing, at least one oxidation base and at

15 least one C,-Cy3 ether of a C, glycol and/or aﬁ least one
C,-C; ether of a C,;-C, glycol, and, on the other hand, a
composition (Bl) comprising, in a medium which is
suitable for dyeing, at least one enzyme of 2-electron
oxidoreductase type in the presence of at least one

20 donor for the said enzyme, and then in mixing them
together at the time of use, after which this mixture
is applied to the keratin fibres.

According to a second specific embodiment of
the invention the process includes a first étep which

25 consists in separately storing, on the one hand, a
composition (A2) coﬁprising, in a medium which is
suitable for dyeing, at least one oxidation base, and,

on the other hand, a composition (B2) containing, in a



Anot her- subj ect of the invention is a nulti- conpartnent dyeing device or
"kit" or any other nmulti- 10 conpartnent packaging system a first
conmpartment of which conprises conpositiqg (Al') or (A2) as defined above
and a second conpartnment of which conpris % conposition (Bi) or (B2) as

deilned shove, oIRSaR BYLEeReCal: gn R LBRH AL, TEEPSRleN LI oo Lhe

15 desired nix?hre on suc . n Pat ent
FR 2, 566,913 | pebie B3ME Bf dICAPAICAN ac NRBAMLE VI Childl | g are

intended to illustrate the?i I on Wit infting its 20

scope. 25 EéAN?l@%B\i@éX@,EéﬁHPh% %eEBgi bRRUI¥NLOmESEEI¥E£QEPPSAT I ON

bel ow was prepared: - par a- Phenyl enedi am ne

0.324 g - 1, 3- BxierewbeRzeNeype in the presence of at 01&8s® ondr opyl ene
gl ycol mononet hyl ether 20.0 g - Uricase from Art hrobacter

gl obi form $ at dddokniterngheosaidUahkgmé| . £b)1sWed Sy tnilLing byhdéme conpany
Si gma 1.59g - Uic acid
1.5 g - Hydroxyegeyheel bl che sdind ofideset hef tanewihbéh oslol s 2bikfuty t he
conpany Aqual on . 1.0 g
is applied to the keratin fibres.
Another subject of the invention is a multi-
compartment dyeihg device or "kit" or any other multi-
10 compartment packaging system, a first compartment of
which comprises composition (Al) or (A2) as defined
above and a second compartment of which comprises
composition (Bl) or (B2) as defined above. These
devices can be equipped with means for delivering the
15 desired mixture onto the hair, such as the devices
described in patent FR-2,586,913 in the name of the
Applicant.
The examples which follow are intended to

illustrate the invention without, however, limiting its

20 scope.



15~ - (derr]-Cerr])Al kyl pol ygl ucosi de as an aqueous sol ution contai ni ng
60% active material (A M), buffered with anmmoniumcitrate (0.5%, sold
under the nane Oranmi x CG 110[err] by thfsconpany SEPPI C

8.0 g 20 - Monoet hanol am ne gs pH = 9.5 -

Dem neral i zed water Qs p E100.0 g The ready-to-use dye
conposition descri bed above was appliegng Pocks of natural grey hair
cont ai ni ng 90% it el @ 30 mnutes. The hair 25 was then rinsed,
washed with a and then dried. The hair was dyed in a matt
dark blonde shade. — #hcChoblb-lo-use B5a0¥ohouseiGRMBORN hs for t he
oxi dation dyeing of keratin fibres, and Tn particular human keratin fibres
such as the haigrepalagacterized in 5 that it conprises, -in a nmedi um which
is suitable for dyeing: - at |east one oxidation base, - at |east one
Cerr]-Cerr] ether of_a C2 glycol .and/or at |east one (Jerr]-Clerr] ether
of Jerr]-&err] QﬁﬁﬂiﬁbeQM}é%Qd%ﬁmHQEast one enzyne of 2-e|8c§§%ng

oxi doreduct ase type, and - at | east one donor for the said enzyne. 2.
Conposi tion accordiFPHysrRerzear acteri zed in that the ©-H &tron

oxi doreduct ase i s
- Propylene glycol monomethyl ether 20.0 g

- Uricase from Arthrobacter globiformis
at 20 International Units (I.U.)/mg, sold
10 by the company Sigma o 1.5 g

- Uric acid 1.5 ¢g

- Hydroxyethylcellulose sold under the
name Natrosol 250HR® by the company
Aqualon ' 1.0 g

15 - (Cg-Cio)Alkylpolyglucoside as an agueous
solution containing 60% active material
(A.M.), buffered with ammonium citrate
(0.5%), sold under the name Oramix CG

110® by the company SEPPIC 8.0 g
20 - Monoethanolamine gs pH = 9.5
- Demineralized water gs 100.0 g

The ready-to-use dye composition described
above was applied to locks of natural grey hair
containing 90% white hairs, for 30 minutes. The hair

25 was then rinsed, washed with a standard shampoo and
then dried.

The hair was dyed in a matt dark blonde shade.



15 chosen from pyranose oxi dases, glucose oxi dases, glycerol oxidases,

| act at e oxi dases, pyruvate oxidases and uricases. 3. Conposi tion
actcording to either of Clains 1 and 2, characterized in that the 2-el ectron
20 oxi dor educt ase i s chosen fromuricase® of ani mal, m cr obi ol ogi cal or

bi ot echnol ogi cal origin. 4. Cbnposi&#ﬁgmgccording to any one of the
precedi ng clainms, characterized in that -el ectron oxi doreduct ase(s)

represent(s) fromO0.01jto 20%§g5d§5to_wgggggggggggggﬁ EQrtpget ot al wei ght
of the ready-to-use dye conposition. 5. nposition according to Caim

4, characteri zexiidattiloat dyledng- elfekeranioxifdbreducandeis)paepieskat(s) from
0.1 to 5% by weight relati,ve to the 30 total weight of the ready-{o-use
dye conpositi oftuign keragdp, fdPresn sucBorgi het BaeF aj fharactespyzed in

characterized i tihat tc'aﬂﬁp‘}%%% (qn %!Jg\%h& .e%zhﬁ% @Q%@iﬂcgbiégkogft ron
oxi dor eductase is chosen tromuric acid and its salts. 7. nposi tion
according to amyedmg:0f the 5 preceding clains, characterized in that the
donor(s) represent(s) from0.01 to 20% by weight relative to the tota

wei ght of the readyliegstseongyexddmpdont base. 8. Conposition according to
M 7 Shar oot sty S5 I e g (9 E2SRROb Shndyanaf 01 0
least one C,~C; ether of C;-C, glycol,
10 - at least one enzyme of 2-electron oxidoreductase
type, and
- at least one donor for the said enzyme.

2. Composition according to Claim 1,

characterized in that the 2-electron oxidoreductase is

15 chosen from pyranose oxidases, glucose oxidases,
glycerol oxidases, lactate oxidases, pyruvate oxidases
and uricases.

3. Composition according to either of
Claims 1 and 2, characterized in that the 2-electron

20 oxidoreductase is chosen from uricases of animal,
microbiological or biotechnological origin.

4. Composition according to any one of the
preceding claims, characterized in that the 2-electron
oxidoreductase(s) represent(s) from 0.01 to 20% by

25 weight relative to the total weight of the ready-to-use
dye composition.

5. Composition according to Claim 4,
characterized in that the 2-electron oxidoreductase(s)
represent (s) from 0.1 to 5% by weight relative to the

30 total weight of the ready-to-use dye composition.

6. Composition according to Claim 3,

AN



ready-t.0-use dye conposition. 9. Conposition according to any one of
the preceding clains, characterized in that the oxidation base(s) is (are)
chosen from para- phenylenedlan1nes 15 doubl e bases para ani nophenol s,
ort ho- am nophenol s and heterocyclic oxi dat?on bases. Conposi ti on

di to d 9 h t that th h I di nes are
B o e Tebor 2o RS ) dptob oL R NA B o2 2
“thereof with agaagid_ eh.‘éE:El:ohnoWﬂ!iBPeduc&§érlsr@ll%ﬁ nf§orﬁ‘ YL atom

a CJerr]-Cerr] alkyl radical, a (err] err] nonohydroxyal kyl radical, a
C2-C4 pol yhydr exg@- i&kkghletadi cal, a
(derr]-(err])al koxy(derr]- C[err])alkyl radical, a 25 Cerr]-Cerr]

al kyl radical substitufed witRORPAFLELGRNBESOTAHES, t%_%%%nvmer%% ehe or a
4' h | t
o e o R (RIS g WLl B

Cerr]-Cerr] errJ nono roxya

Clerr]-Clerr] pebyrlydnexXy) &kkyl oradi €al 208 by weJ.ght relative to the
(Cerr]-derr])al koxy(C[err]-Cerr])al kyl radical or a Clerr]-(err] alkyl
radi cal substiteted weibhs pft cbgeneadysto- usegdmapeompwetanr epresents a

hydrogen atom a hal ogen atom,such a .a_chl or bro di ne or
quor?ne atom a C[er? C[erpkoﬁPﬁﬁF 88|8§F°£ g??EgT%W f

nmonohydr oxyal kKyhahadiceshzed gheﬁhhtcEﬁérhoH39Q§¥YEE§Pé§eﬁ@@éFafrmﬁn

acetylam no(Cerr]-Cferr])- al koxy radical, a (err]-Cerr]

nesy]an1nd@|koﬁylra0|5&lbgrwalght relative to the total weight of the
ready-to-use dye composition. '

9. Composition according to any one of the
preceding claims, characterized in that the oxidation
base(s) is (are) chosen from para-phenylenediamines,

15 double bases, para-aminophenols, ortho-aminophenols and
heterocyclic oxidation bases.

10. Composition according to Claim 9,
characterized in that the para-phenylenediamines are
chosen from the compounds of formula (I) below, and the

20 addition salts thereof with an acid:

NR,R,
Ry

R; )

in which:
- R, represents a hydrogen atom, a C,-C, alkyl radical,
a C;-C, monohydroxyalkyl radical, a C,-C, polyhydroxy-
alkyl radical, a (C,-C,)alkoxy(C,-C,)alkyl radical, a
25 C,-C, alkyl radical substituted with a nitrogenous

group, a phenyl radical or a 4'-aminophenyl radical;

* c L M s * )



carbanmoylamno (CJerr]-Clerr]) alkoxy radical, - R4 represents a hydrogen
or halogen atomor a (Jerr]-Cerr] alkyl radical. 11. Conposition according
to.C aim10, 15 characterized in that the para-phenyl enedi am nes of
formula (1) are chosen from para-phenyl e I am ne, para-toluyl enedi am ne,

2- chl or o- par a- phepyl enedi am ne, - di met hyl - par a-phenyl.enedi_am.ne,

2, 6-di met hyl - pgr a-Rz pﬁ%‘?ﬁﬁse%t'tﬁ ﬁn%ﬁ’gdrofeél cﬁ%é)tnﬁyla- EZFg‘l pﬁi@?@l err?gﬁc i‘ne, 20
2, 5-di net hyl - par agpheny| ﬁaﬁehgrakaﬁyamkl\l{_)ﬁdraawﬂ; paré;-d)heBY{RP&EbRYL Ne,

N, N- di et hyl - par a- phenyl enedi am ne, N, N-di propyl - par a- phenyl enedi am ne,

4- ami no- N, N-di et Byky3- methgadni &i (@,~-Qy) alkoxy[€117,) bydydxyadhgh)- or

par a- phenyl enedi am ne, 4-am no-N,_N-bis([err]-hydroxyethyl).: 25

2- et hyl ani | i ne, ﬂ-gﬁﬁﬁo§§§%HIGPQQQ?N-%LQ?F&FV%eﬁyﬂ¥5§yg €%5§?§%99Y$ne,
2-[err]-hy roxyetg¥hﬁﬁara-phenylenedianine, 2-fl uor o- par a- phenyl enedi am ne,
2-i sopropyl-para- “phenyl enedi ami ne, N-([err]-hydroxypropyl)-para-phenyl ene-
di am ne, 2-hydroxppetdpytegaite phaipdrenati atons, a3halogen atom such as

N, N- di net hyl - 3- net hyl - par a- phenyl enedi ami ne, i

N, N- (et hyl - [ err] - ByGhéR¥énfay| Premine phtpdied cof afiperine gom, a C,-C,

N-([err],,y-dihydt r L ).z par a- Rheny | am.n .
(4'-aninophenyl?ggggaggéé%§?éngdﬁhﬁgnésﬂﬁggﬁgh§§?l%%%ay%ﬁ %@%én%djanine,
[err]-hydroxyetbyl® i‘?/la%b&yamhaﬁty' eagdeal Ngn acetylamino (C,~C,) -

[err]-acetylanin%et yloxy-para- 5 - phenyl enedi am ne and e

([ err] - @8t hoxyeehkbxypardicphenyl endlli mesnéamindalhexuddadiocalsetts

ereof with

N-
2.
2.
N-
th carbamoylamino (C,~C,) alkoxy radical,
- R, represents a hydrogen or halogen atom or a C,-C,
alkyl radical.
11. Composition according to Claim 10,

15 characterized in that the para-phenylenediamines of
formula (I) are chosen from para-phenvlenediamine,
para-toluylenediamine, 2-chloro-para-phenvylenediamine,
2,3-dimethyl-para-phenylenediamine, 2,6-dimethyl-para-~
phenylenediamine, 2,6-diethyl-para-phenylenediamine,

20 2,5-dimethyl-para-phenylenediamine, N,N-dimethyl-para-
phenylenediamine, N,N-diethyl-para-phenylenediamine,
N,N-dipropyl-para-phenylenediamine, 4-amino-
N,N-diethyl-3-methylaniline, N,N-bis(B-hydroxyethyl)-
para-phenylenediamine, 4-amino-N,N-bis(B-hydroxyethyl)-

25 2-methylaniline, 4-amino-2-chloro-N,N-bis (B-hydroxy-
ethyl)aniline, 2-B-hydroxyethyl-para-phenylenediamine,
2-fluoro-para-phenylenediamine, 2-isopropyl-para-
phenylenediamine, N-(B-hydroxypropyl)-para-phenylene-
diamine, 2-hydroxymethyl-para-phenylenediamine,

30 N,N-dimethyl-3-methyl-para-phenylenediamine,

N,N- (ethyl-B-hydroxyethyl) -para-phenylenediamine,

AR



an*aci d-

12. Conposition according to Claim?9,

characterized in that the

doubl e bases are chosen from 10 the conmpounds of fornmula (Il1), and the
addition salts thereof with an acid: [errzlegsin which: - Z[err] and Zferr],
whi ch may be identical or different, repr ent a hydr oxyl or -NH2 radi cal

arm ;e 1 FakBr YRRAREREEaR D ParRadhe

rad cal.or with a |linker

]C%]c}lea’l kyl ene chain

contai ning from}at oaﬁinsgﬁeﬁpmtﬁafa—ﬁmm@md%m@ enjuad by or

termnated with one or

nore nitrogenous groups and/ of oné or nore

hetero atons spahaapheny@]enedsampherr bfﬁfmydngpwemplm;y-&pﬁra)pt lonally
substituted with one or _nore hydroxy al koxy radicals; -
Rlerr] and R ePP‘FnYéﬁPﬁgéﬁ’[“lﬁehy%irEg‘%ﬂe'ﬁ}’l ’b‘g‘é‘%}é{‘b’#{ %Fr@ er r] der r] 25

pol Yy oxgal kT LePRaTrealhe FRACEY (604

R[ err phehiy2enedihene] , aﬁQB.ethé a&ﬂﬁti&n&mﬁﬁ ethdreathiveithmy be
di ffer ent

armyY: -

i dentical or
Cerr]-Cerr] éPk?Fl adi cal ;

m&é{)aﬁgw)c?%dﬁ cal or ali ﬁger

represent a hydrogen atom a linker armY or 5 a
it being understood that the conpounds of

formil a (1) contain onl y,onecLinket . 85 YoBSEaTR %68 Grain o,

10

15

20

25

characterized in that the double bases are chosen from
the compounds of formula (II), and the addition salts

thereof with an acid:

Rs Y Re ()

in which:

- Z, and Z,, which may be identical or different,
represent a hydroxyl or -NH, radical which may be
substituted with a C,-C, alkyl radical or with a linker
arm Y;

- the linker arm Y represents a linear or branched
alkylene chain containing from 1 to 14 carbon atoms,
which may be interrupted by or terminated with one or
more nitrogenous groups and/or one or more hetero atoms
such as oxygen, sulphur or nitrogen atoms, and
optionally substituted with one or more hydroxyl or
C,-C¢ alkoxy radicals;

- R; and Ry represent a hydrogen or halogen atom, a C,-C,

alkyl radical, a C,;-C, monohydroxyalkyl radical, a C,-C,

e

A



131 Conposition according to Caim12, characterized in that the double
bases of formula (11) 10 are chosen from

N, N -bi s([err]-hydroxyethyl)-N, N -bis(4' d ani nophenyl ) - 1, 3- di am nopr opanol ,
N, N -bi s([err]-hydroxy- ethyl)-N, N -bi s(lP am nophenyl ) et hyl enedi am ne,

N, N - bi s(4-am

N N - bi s([err]gﬁggﬁg§%/%ﬁ 1% ’E?Y‘h’g&e{juaé;g noprEtRqalkegl radical or
t etranmet hyl enedi aghrer AM vhi s(4- nethylan1nopheny|)-

tetramet hyl enedi ami ne, N, N -bis(ethyl)-N, N -bis(4'-

am no- 3' - net hyt pRenyis) eRhy |IRipedRanénd Bpd which may be identical or

1, 8-bis(2,5-di gpLpophenox 3, 5-di oxagoct ane, and the addition salts thereof
W th an acid. 3otPePaREr ¥prasent AAREL e Wam, & g NS IR

characteriged jncihat 5tRg1PaRaiag1 nophenol s are chosen fromthe corrpounds
of fornmula (III) Yarld the addition’salts thereof with an acid: [err] in
whi ch: 25 R[:ebe}.nga;mnéensntsoa tiyalr ogesn compalrniyerofatfioemriaa (II)
Cerr]-Cerr] alk err err nDnohydroxyaIkyI

(Clerr]-Cerr] 5’9!’1{63(?(@%1’@3%[%@]}?@%?? Y @e% Melg9- ani noal kyl or
hydroxy(Cerr]-Clerr])al Jﬁl an&&%‘%f{:{gn &g&}éﬁg)&o C]] 3%{ 1azdl cal,

Rlerr] represents a hydrogén o ogen err aIkyI

Clerr]-Clerr] snaphydepxyelikih, tkxt Gﬂh@&hcyimm BaSdKE Kdrefulla Qramr ]
am noal kyl, Clerr]-Cerr] cyanoalkyl or (Clerr]- C[err])alkoxy- 5
(Cerr]- C[Lﬁrr]y-ral ghosendfrem Ni ¥’ Hels (B thrdresnmichy HatN Y’ 1hisstd ‘'one of the

radicals aminophenyl) -1, 3-diaminopropanol, N,N’-bis (B-hydroxy-

ethyl)-N,N’-bis(4'-aminophenyl)ethylenediamine,
N,N'—bis(4-aminophenyl)tetramethylenediamine,
N,N’-bis (B-hydroxyethyl)-N,N’-bis(4-aminophenyl) -

15 tetramethylenediamine, N,N’'-bis(4-methylaminophenyl)-
tetramethylenediamine, N,N’-bis(ethyl)-N,N’-bis(4’-
amino-3’-methylphenyl)ethylenediamine and
1,8-bis(2,5~-diaminophenoxy) -3, 5-dioxaoctane, and the
addition salts thereof with an acid.

20 14. Composition according to Claim 9,
characterized in that the para-aminophenols are chosen
from the compounds of formula (III), and the addition

salts thereof with an acid:

OH
R13
i
RM
NH,
in which:
25 - R;3; represents a hydrogen or halogen atom or a C,-C,

alkyl, C,-C, monohydroxyalkyl, (C,-C,)alkoxy(C,-C,)alkyl,
C,-C, aminoalkyl or hydroxy(C,-C,}alkylamino(C,-C,)alkyl

T



R18 or ‘R14 represents a hydrogen atom 15. Conposition according to Caim
14, characterized in that the para-am nophenols of 10 formula (I111) are
chosen from par a-am nophenol , 4-am no-3-ngt hyl phenol,

4- am no- 3-f | uor ophenol 4-anino-3-hydroxy%%thy|phenol,
4-anino-2-nethﬁ%ﬁ€§nal, 4- am no- 2- hydr oxynet hyl phenol , 4-am no- 2-

et hoxynmet hyl p ca 4- am no- 2- am nonet hyl phenol , 15

4-am no- 2- ([ er ] rhy dreperihsan] e ' i ge- 2- &l r ophenol
and the additi onRégfi{s t her e(')si‘a@vvl!ill h a%)ée&al)cigg. B%%@%gngggﬂ iagngaglc-t)ér%di ng to

Claim9, charaefl&ylzed,+@, tmoaohlyideomyblayan Qopte pollyhaderoxiyadén120 from
2- am nophenol , 2-am no-5- et hyl phenol, 2-am_ nqg- 6-net hyl phenol and
5- acet ani do- 2- &aThoERealkydd CheCadaianodtiydl ©F tlRered@IEPH -an acid. 17.

Conpositior acges di t9,,C. ai o, Characterized in that the heterocyclic
oxi dati on %aseg%SéD%alr]%lcr%ggﬁ Yom pyridi ne derivatives, pyrimdine

derivatives, pyrazeliagdendeakicved andrPytalehot el FEdtne deaiyvatsves, and
the addition salts thereof with an acid. 18. Conposition according to any
one of the 30 Riprastddi priesants ehdvsnogsnzeédam t hat the oxi dation

Coral uiel ght of the dye a8mpoSPEPBRLEIED KERBBAFEPORC-GLIM b o O aim 18
characterized in that the para-aminophenols of

10 formula (III) are chosen from para-aminophenol,
4-amino-3-methylphenol, 4-amino-3-fluorophenol,
4-amino-3-hydroxymethylphenol, 4-amino-2-methylphenol,
4-amino-2-hydroxymethylphenol, 4-amino-2-
methoxymethylphenol, 4-amino-2-aminomethylphenol,

15 4-amino-2- (B-hydroxyethylaminomethyl)phenol and
4-amino-2-fluorophenol, and the addition salts thereof
with an acid.

16. Composition according to Claim 9,
characterized in that the ortho-aminophenols are chosen

20 from 2-aminophenol, 2-amino-5-methylphenol, 2-amino-
6-methylphenol and 5-acetamido-2-aminophenol, and the
addition salts thereof with an acid.

17. Composition according to Claim 9,
characterized in that the heterocyclic oxidation bases

25 are chosen from pyridine derivatives, pyrimidine
derivatives, pyrazole derivatives and pyrazolo-
pyrimidine derivatives, and the addition salts thereof
with an acid.

18. Composition according to any one of the

30 preceding claims, characterized in that the oxidation

base(s) represent(s) from 0.0005 to 12% by weight

I



characterized in that the oxidation base(s) represent(s) fromO0.005 to 6%
by weight relative to the 5 total weight of the dye conposition. 20.
Conposition according to any one of the preceding clainms, characterized in
that it contains one or nore couplers chodén from met a- phenyl enedi am nes,

met a- am nophenol 5, et a-di phengl s, _het erocycl.ic, 10 couplers _such as, for
example. i ndol FUATTE e Lha RELRLNGSIEREy Fi $b8, HEnoPRPASIELEN
‘derivatives, benzonorphohigne gembwaliities apesaARhgdebi #agineggand pyridine,
pyri m di ne and pyrazol e derivatives, and the addi?ion salts thereof with an
acid. 15 charact2lize@orimo shiitothec oaddiandonhob&keai(s) 20, characteri zed
in that the coupler(s) is (are) chosen fraom 2-nethyl -5-am ngophenol

5-N- ([ er r] - hydGRREI8AD & F5om Omd0Ry EpnSRobY WedRhhopReAbEVe to the
1, 3-di hydr q_g(ybq:rgt e?(’étjji’g%tdi&yqfi?’%?}eé}’%ﬂ_ gﬁgn%%%%ﬁne, 4-chloro-1, 3- 20

di hydr oxybenzene, 2, 4-di"am no- xyethyl oxy)- benzene,

2-am no-4-([err]-hydroxyethyl asmpekitiocaehiexydengens, ady3oeagEnghenzene,
1, 3-bi s(2, 4- di am nophenoxy) propane, sesanol, [err]-naphthol,

6- hydr oxyi ndol éareﬁaﬂﬁdlgoahmllepharﬁwuemyeﬂ ipsthapethyFpntiains one

6- hydr oxyi ndol i ne, 2, 6-di hydroxy-4- nethyl pyridi ne, .

1~ H 31 et hyl py1 % SRS SSHPISTE EPORER EX8m ke PRSPYISPESA2BHESS and ¢ he
addi tion salts pfdiyeafi R sAC bt a2diphedRasl,t hekegbegeding to either of
30 Clainms 20 and 21, characterized in Fhat the coupler{s) represent(s)
from 0. 000D t o ckilersivsiugit asel foxrvexpomple, indole derivatives,

indoline derivatives, benzimidazole derivatives,

benzomorpholine derivatives, sesamol derivatives and
pyridine, pyrimidine and pyrazole derivatives, and the
addition salts thereof with an acid.

15 21. Composition according to Claim 20,
characterized in that the coupler(s) is (are) chosen
from 2-methyl-5-aminophenol, 5-N- (B-hydroxyethyl)amino-
2-methylphenol, 3-aminophenol, 1,3-dihydroxybenzene, |
1,3-dihydroxy-2-methylbenzene, 4-chloro-1,3-

20 dihydroxybenzene, 2,4-diamino-1-(B-hydroxyethyloxy) -
benzene, 2-amino-4-(B-hydroxyethylamino)-1-
methoxybenzene, 1,3-diaminobenzene, 1,3-bis(2,4-
diaminophenoxy)propane, sesamol, oO-naphthol,
6-hydroxyindole, 4-hydroxyindole, 4-hydroxy-N-

25 methylindole, 6-hydroxyindoline, 2,6-dihydroxy-4-
methylpyridine, 1-H-3-methylpyrazole-5-one and
l-phenyl-3-methyl pyrazole-5-one, and the addition
salts thereof with an acid.

22. Composition according to either of
30 Claims 20 and 21, characterized in that the couplerxr(s)

represent (s) from 0.0001 to 10% by weight relative to

* [ L M s * :



33*the total weight of the ready-to-use dye conposition. 23. Conposition
according to Claim22, characterized in that the coupler(s) represent(s)
from0.005 to 5% by weight relative to thg total weight of 5 t he
ready-to-use dye conposition. 24. Conposi #on according to any one of the
precedi ng cl ai Lized i:n a d o] a L.t P acid are
chosen fromthe &Q g% % f r%b%géa esg hEF ﬁ¥§e§§3P§%%Pé es,
lactates and 10 acet at 3. 2@0m§@&ﬁ@5.bhl aeca@amﬁgl 86 tovaamy22ne of the
preceding clains, characterized 1n that the (Jerr]-Clerr] ether(s) of a
glycol is (areyﬂwhﬁgémrﬁﬂeﬁnﬁnethpértpecpenppeaKBylrephessnﬁﬂsh €royl yco

According to GOUAES e aPSrtc?%Fl% ﬁa{cﬁgfe%e%g%? & BFEFRELREr () of

a C2 glycolg i s i QPeadciRTL0 B@lghﬁﬁo| monobutyl ether, ethylene
gl ycol nDnophenyI et her and ethy ne glycol nonobenzyl ether. 27.
Conposi tion accordi ng to2dny @nmp@blehannactordlﬁg tohanycbaeieédthe t hat
the (Jerr]-Clerr] ether(s). of a Cerr]-Cerr]. glycol is_(are), chosen from

Clerr]- C[erﬁ]eﬁqﬁﬂeQ%HQHQQa&msa Prterdzef @PyEBPtaHBeCFéﬁ?flﬁ?err] aryl
th f | di
ethers of a ( &ffjle LA g%l Y93 a ghe[serr]f-ranerrﬁf B%gg?ﬁe%ggféccor :ing

to daim27, characterize n that Sy of

Jerr]- C[err] @d&.&iﬂro’aﬁ@dﬁ")owﬂpﬁﬁ&@smQﬂ!‘t&&te@,yﬁabtaﬁéﬁﬁahﬁw et her,
propyl ene gl ycol nonoethyl ether, isopropylene glycol dinethyl ether,
di et hyl enelQyl y @&stetimdRfret hyl

25. Composition according to any one of the
preceding claims, characterized in that the C,-C;
ether(s) of a C, glycol is (are) chosen from the C,-C,
alkyl ethers of a C, glycol and the C,-C; aryl ethers of

15 a C, glycol.

26. Composition according to Claim 25,
characterized in that the C,~-C; ether(s) of a C, glycol
is (are) chosen from ethylene glycol monobutyl ether,
ethyiene glycol monophenyl ether and ethylene glycol

20 monobenzyl ether.

27. Composition accdrding to any one of
Claims 1 to 24, characterized in that the C,-Cy; ether(s)
of a C;-Cy glycol is (are) chosen from C,-C, alkyl ethers
of a C;-Cy glycol and C,-C; aryl ethers of a C;-C, glycol.

25 28. Composition according to Claim 27,
characterized in that the C,;-C; glycol ether(s) of a C;-
C, glycol are chosen from propylene glycol monomethyl
ether, propylene glycol monoethyl ether, isopropylene
glycol dimethyl ether, diethylene glycol monomethyl

30 ether and monoethyl ether, dipropylene glycol

monomethyl ether and tripropylene glycol monomethyl

| ERAR QL



30- ether and nonoet hyl ether, dipropylene glycol nononethyl ether and
tripropyl ene glycol nononethyl 34 ether, propylene glycol nonophenyl
et'her, propyl ene glycol nonobenzyl ether, glethylene gl ycol nonophenyl

et her and di et hyl ene gl ycol nonobenzyl % 29 Cbnp05|t|on according to

f th R t -
other(s) of o G §?°%%ﬁ1%§%%ﬁrcgﬁ%%ﬁ5§5 hgd bEnba pdfytege ) - et
Cerr]-Cerr] gjlwdl rpobeaRis ptheem altaehﬂ&’mbygm@cghtmoﬂbphewlto t he

total weight of the ready-to-use dye con205|t|on 10
Conposi tion ac@&h@rhgn@od@ﬁéhwﬂgge 9ﬁz¢9 t BPRebEnprlt Akherhe C[err] Cerr]

ether(s) of a (Jerr] gly d/ or err] ether

Clerr]-Cferr] glycol rep%§§e ?PQ?OF} 113] Pscgﬁéi #8 aHY ﬁ%%a?%vgh?o t he
total weighy Ofprte@édl?@d)é'lhcimﬁsecﬁ)ﬁ?a@@@??%éﬁ' 98- tﬁét the C

Conposition according to any one of the precedi ng cl ains, haracterlzed in

that the nedi umbhbisirdis)i ofsai Cabytyd¢ol ayd/og thonsr,sCs @tthevats)r of a mxture
of water and at | east anic solvent. 3 Co sition, according to any
one of the 20 3pFeé’e]dt°rf§' eg?rr?sgen&ﬁa‘:‘ra on ﬁe&" ﬁ%% telﬁ§§ a pH of
between 5 and Il 33 veCREP eyl k3R a3C R4 hegokotﬁayreaayetomsgggg&ed' ng

cl ai ns, characterlzegiln that It contains at | east one peroxi
34. Process f@ombeaiingdkeratin fibres, and

10 30. Composition according to Claim 29,
characterized in that the C,-C, ether(é) of a C, glycol
and/or the C,-C; ether(s) of a C;-C, glycol represent(s)
from 5 to 30% by weight relative to the total weight of
the ready-to-use dye composition.

15 31. Composition according to any one of the
preceding claims, characterized in that the medium
which is suitable for dyeing consists of water of a
mixture of water and at least one organic solvent.

32. Composition according to any one of the

20 preceding claims, characterized in that it has a pH of
between 5 and 11.

33. Composition according to any one of the
preceding claims, characterized in that it contains at
least one peroxidase.

25 34. Process for dyeing keratin fibres, and
in particular human keratin fibres such as the hair,
characterized in that at least one ready-to-use dye
composition as defined in any one of the preceding
claims is applied to the said fibres, for a period

30 which is sufficient to develop the desired coloration.

35. Process according to Claim 33,

I
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In particular human keratin fibres such as the hair, characterized in that
at | east one ready-to-use dye conposition as defined in any one of the
preceding clains is applied to the said flgres for a period 30 whichis
sufficient to devel op the desired col oratP 35. Process according.to

Claim 33, Shghajacheniardd Lifialid bidigludles ganohiuugryatep v ch

consi sts 1 n separat storing on e one

conpri sing, in whiviconsiEteh i sapdraited <ytdEWHgngonakhbe%ﬁE Eﬁﬁd
oxi dation base and at 5 | east one (Jerr]-Clerr] ether of a C2 gl ycoI

and/ or at IeastacﬁRmRQ$%ﬁq0nqﬁaﬂﬂ aemipari sginga @PeﬁrFE6p§erhaﬁhCﬁb and, on
t he ot her hand, & & osd tion (Bl I Si.n in g _nmediumwhich is
suitable for dydf %ﬁgiﬁ ﬁ Y%ﬁﬂgwn%gn%?ﬁﬁt N8 OXOGH 10k #8EedaREaRE type
in the pr esﬁnceléﬁs@toﬂé%stco'@cﬂ& oY %QQC\EXE ﬁa{ﬁ c€0ZYiBas@ngnLhen in
m xi ng them together at the tine of use, s mXxture 1s
applied to the G‘ﬁeﬂatethér boesas Q6C, Fg;bpm]s aaod) M dddrnhdhd, a
characterized in that, it includes a first step which 15 consists in
separately st orqq{ﬁ’o%’ﬁ:’t% GHe erél@@rrpé@ 8 aweddnm whdebrising, in a

rodi um vl oh | sl ¢ OGN0 ot RO LANS AL oy base, and. on

t he ot her hand, a conpositio rrsing, 1n
suitable for chaﬂxﬂpreﬂuduﬁkﬁ e Ghemhh-ﬁk%@@hc%oof chiéagi 8ng2 gl ycol

and/ or at Ieast one é%¥§1er2; ether of a CJerr]-Cerr] glycol, and at
| east one %%zy enzyme, and then in mixing them
together at the time of use, after which this mixture
is applied to the keratin fibres.
36. Process according to Claim 33,

characterized in that it includes a first step which

15 consists in separately storing, on the one hand, a
composition (A2) comprising, in a medium which is
suitable for dyeing, at least one oxidation base, and,
on.the other hand, a composition (B2) comprising, in a
medium which is suitable for dyeing, at least one C,-C,

20 ether of a C;, glycol and/or at least one C,-C; ether of
a C3-Cy glycol, and at least one enzyme of 2-electron
oxidoreductasé type in the presence of at least one
donor for the said enzyme, followed by mixing them
together at the time of use, after which this mixture

25 is applied to the keratin fibres.

37. Multi-compartment dyeing device or

"kit", characterized in that it includes a first
compartment cdmprising composition (Al) as defined in
Claim 35 and a second compartment comprising

30 composition (Bl) as defined in Claim 35.

38. Multi-compartment dyeing device or

* c L M S *
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- oxi doreduct #se type i‘n the presence of at |east one donor for the said
~enzyme, folflowed by m xing t hem tdgether at the time of use, after which
this m xture 25 is appl ied to the keratin fi bres 37. Milti-conpartnment
dyei ng #Hevice or "kit", characterized iBé6that includes a first :
‘conpartment conpri si ng conposition (Al) as def| ned in Cdaim35 and a second
conpart ment Gkupri sthgré@terdargosnt ithat( Blt) ias laefdsned fiirs@ ai m 35. 38.

Mul ti-compartnent dyeing devicge, or 36 "kit", characterized in that it

i ncl udes a fFPEP2ES &Ft RERPTdSAPE; §Pﬁ'§’°§érﬁ}8§’1 tiAgn @2 fledd nedf iimed i n

G2l 38, AnictatheoataBATRLCRRN CORBE A CUBRRiHY (P2) 5 defined in

composition (B2) as defined in Cl_alm 36.
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