COVPCSI TI ON FOR THE OXI DATI ON DYEI NG OF KERATI N FI BRES AND DYElI NG PROCESS
USI NG THI S COVWPOSI TI ON The invention relates to a conposition for the

oxi dation dyeing of keratin fibres, and ig 5 particul ar human keratin
fibres such as the hair, conprising, in a nmediumwhich is suitable for

dyei ng, at |east 0%}@65@%‘1‘0&“ M%ﬁbx&ﬁiﬁoﬁ”ﬁﬁ&ﬁ&t bk‘ugﬁﬁATI

net a- phenyl enedi am ne as first coupler, at |east one second coupler chosen

from net a- am nopheppbRE@NANDEY PEING PROEGENE G BNANEHES ddEds PNz e Oof

2- el ectron oxi doreductase type in the presence of at |east one donor for

the said enzynme, and to the d¥etnOiphoLelscdsi g & hbSmEOSPOEDE iRy It IS
known to dye keratin fibres, and in 15 particul ar human hair, with dye
conposi ti ons cohtabridgtbdznddyedngdye beeasuisof sbres, patdiitwl ar ortho- or
par a- phenyl enedi am nes, ortho- or para-am nophenols and heterocyclic bases,
whi ch are §enepaktgcnéter hedanokasabkindaiboas baisels. adxiathair dye
precursors, or oxidation 20 bases, are col ourless or weakly col oured
conpounds whi cROmREéAlagnbined mﬁdhumwaiqthSp$@un@bhe tein yeiengise to
col oured conpounds and dyes by _a process of oxidative condensation. It is
al so known tha?ttH§a§HaHE§ BE%QPﬁéﬁnzgasemn%% 1pRsk B¢ duthoniBH=RS can be

varied by conbi ning h coupl ers gr col our difiers, the latter
bei ng chosen i A®p&rP ?n? LANARBNAFi E1REE aCOPRHFhestt nkE 28 arfMophenol s,

et a- di phenol s gggngeégapTer chosen from meta-aminophenols and meta-

10 diphenols and at least one enzyme of 2-electron
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

15 particular human hair, with dye compositions containing
oxidation dye precursors, in particular ortho- or
para-phenylenediamines, ortho- or para-aminophenols and
heterocyclic bases, which are generally referred to as
oxidation bases. Oxidation dye precursors, or oxidation

20 bases, are colourless or weakly coloured compounds
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

25 with these oxidation bases can be varied by combining
them with couplers or colour modifiers, the latter
being chosen in particular from aromatic meta-diamines,

meta-aminophenols, meta-diphenols and certain



2 heterocyclic conmpounds. The variety of nolecul es used as oxidation bases
and couplers allows a w de range of colours to be obtained. 5

The so-called "permanent” col oration obtajned by nmeans of these oxidation
dyes nust noreover satisfy a certain nunber of requirenents. Thus, it nust

have no tOXiCqg%%gé§%¥§¥f¥xﬁﬁa§%§“g%?HUSt be able to give shades of the

desired intensi e to 10 W t hst and external agents

(light, bad weather, wasping,,PEL Q?E"‘trﬁd’leé@xﬂ%s lstr Al Q s 5 WRbI Ng) . The
, la

dyes nust al so be able to cover ite hair an stly, they nust be as

unsel ective aspPOsSSi NS, coduleddon 18I Dividid harg@ldreso1RRES RlbebkS
colour differences along the sane | ength of keratin fibre, which may in

fact be differeptdinsgensitized (i.e. danaged) between its tip and its root.
The oxidation dyeing of keratin fibres is generally carried out in alkaline
medi um insthe 20  pr esEnees®fcdlybd e peretitde . cdiameitdion e aisedof

al kaline nedia in the presence of hydrogen peroxi de have the drawback of
causi ng appr echpbreanegdadtiesn afiddieidn biyess msstweldreasregossitdetabl e

bl eaching of the keratin fibres, which is not always desirable. 25

The oxi dation ayeenept memkad rof itpq@siremert]so Baisscarkt agsduthaye mg
oxi di zi ng systens_ ot her than hydroqgn per oxi de, such as enzymatic systens.

Thus, it has afPehesl PR hrdpIRArkd dife MEttatieh dls &9 Jiye shades

of the desired intensity and it must be able to
10 withstand external agents (light, bad weather, washing,
permanent-waving, perspiration, rubbing).

The dyes 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

15 colour differences along the same length of keratin
fibre, which may in fact be differently sensitized
(i.e. damaged) between its tip and its root.

The oxidation dyeing of keratin fibres is

generally carried out in alkaline medium, in the

20 presence of hydrogen peroxide. However, the use of
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.

25 The oxidation dyeing of keratin fibres can
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



3 particular in patent application EP-A-0, 310,675, with conpositions
conpri sing an oxidation base and optionally a coupler, in conbination with
enzymes such as pyranose oxi dase, glucose30xidase or uricase, in the 5
presence of a donor for the said enzynmes. “Al t hough bei ng used under

condi tions “higgrggcﬂﬁkrr?E“b%§E@ﬁgaggﬂﬁégéﬁéﬂ?ﬁﬁgﬁl96358r§5§P0%l es whi ch

i s conparable at “caused es use e preséence ydr ogen

per oxi de, 't heseyelg ;BhACEsHBS 1 BIUE LHCLERalfon b8BY LRqCOI O at i ons

which are not entl y satis tory,”in particular as regards their _
intensity and E%&H%h@ﬁ@? LOchbip1¥ar i OHS cBhbaAKE Onf ASERT SniPmi¥bi Shcfihe hair

may be subjected. The Applicant has now di scovered that it 1s 15 possi bl e

to obtain new dyegyrabbel akeaaspabheuebskeadifgdst Ook NLLNELsED! O athoNS,
wi thout giving risé to any significant degradation of the keratin fibres,

and which are pelakhneel pfuasabaeki Yerasdesbandgendyhesi shapksugle t he
various attacking factors to which 20 the hair may be subjected, by
conbi ni ng at | éaithgoneedxuddtironohdseioat whash doensubséstlt ein net a-
phenyl enedi am ne as first coupler, at |east one second coupler chosen from
met a- anm nophendlegraddtienacfdiphekerstandfabreeawhioheienzgmpansible el ectron
- Oxidoredu%%e%%a%y%guggdtgg @igsgggg 8Legtige€ﬁé Sggsggggrogor the said
enzyne.
hydrogen peroxide, these dyeing processes nevertheless
10 lead to colorations which are not entirely
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
15 possible to obtain new dyes, which are capable of
leading to intense 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
20 the hair may be subjected, by combining at least one
oxidation base, at least one substituted meta-
phenylenediamine as first coupler, at least one second
coupler chosen from meta-aminophenols and meta-
diphenols and at least one enzyme of 2-electron
25 oxidoreductase type in the presence of at least one
donor for the said enzyme.

This discovery forms the basis of the present

invention.



This discovery fornms the basis of the present invention. 4 A first
subject of the invention is thus a ready-to-use conposition for the

oxi dation dyeing of keratin fibres, and in, particular human keratin fibres
such as the hair, characterized in that it” conprises, 5 in a medi um which

is suitable for dyeing: -, gl ld a%tubﬁré%togfd%thl orin%?l@wnl gts( F?Ag%t one first

coupl er chosen fromthe neta- enedi am nes of eiaow and

the addition saldsytheyede \@otr@)o%'llt@&)' dfo[rertrhle %Quda't e”?ecrgrﬁfe”]

represents a hydr ogen atom or err err|

nonohydr oxyal kyde @t i¢] eitdrdd, efald RS r&m&&kmm@@dk@@bmn Rigrek and
Rl err], which may be identical or different, represent a hydrogen atomor a

Cerr]-Cerr] adod adteld IhGlrgr idhakact eimreldy dnoxpalkkaxy compeliees] - err]
pol yhydr oxyal koxy radical; - R4 represents a hydrogen atom a (Cerr]-Cerr]
al koxy, ( & r]-iG] & medmodlilix s GuartkllE €orx] dyedakydr oxyal koxy or
Cerr]-Cerr] pol yhydroxyal koxy radical or a 2,4-di am nophenoxyal koxy

radi cal ; it beingtundersst cowe thatdadtidnedstsegne of the 20 radicals R err]
to R[err] is other than a hydrogen atom - at |east one second coupl er
chosen from neta-2tanisfsthans £iast mepplgipledaesies, frog theagetane enzynme of

2-el ectron oxi doreductase
phenylenediamines of formula (I) below, and the

addition salts thereof with an acid:

NH,

{

R; NHR,

10 in which:

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

- R, and R,, which may be identical or different,
represent a hydrogen atom or a C,-C, alkyl, C,-C,

15 monohydroxyalkoxy or C,-C, polyhydroxyalkoxy radical;
- R, represents a hydrogen atom, a C,-C, alkoxy, C,-C,
aminoalkoxy, C,-C, monohydroxyalkoxy or C,-C,
polyhydroxyalkoxy radical or a 2,4-diaminophenoxyalkoxy
radical; it being understood that at least one of the

20 radicals R, to R, is other than a hydrogen atom,

- at least one second coupler chosen from meta-
aminophenols and meta-diphenols,

- at least one enzyme of 2-electron oxidoreductase



5 type, and - at |east one donor for the said enzyne; it not being possible
for the said conposition sinmultaneously to contain the conbi nation of

2-am no- 5 4-N—([err]-hydroxyethy|)ani@p-l-nethoxybenzene, 4- am no-

3- et hyl phenol and 5-am no- 2- net hyl phenol™. The ready-to-use dye conposition
in accordance i th the invention |eads to intense, relatively unselective
colorations w éxcellent 10 properties of resistance both to

at nospheric agents 1g4ch %ﬁe'ﬁgﬂbraﬁgﬁbﬁﬁemggﬂ eLnaPgdet 0 perspiration and
c a

the various treatnents to whi t he I'r may be subjected (washing,

pernan?nt'WﬂVH%ghptAb%EBEeﬁbsgﬁbHEebeVEHEi981&$céh§@s§tpéﬂcess 15 for
t he oxidation dyeing of Keratin fibres using this ready-to-use dye

conposi tion. ATmudtbheoely pheayhensdi anknesmpinkoishl 8f (2)ambeye, mention
may be made nore particularly of 3,5-di am no-1-ethyl-2-nethoxybenzene, 20

3, 5- di am mo- 24net-H@xnyliroeteyhenzetnec -2 -dedharybenzédnet hoxybenzene,
1, 3-bi s(2, 4-di am nophenoxy) propane, bis(2, 4-di am nophenoxy) net hane,
1- ([ err] - am n@etierhylphend 14 addahi-aohenz@reethylphenol.

2-am no-1-([err]-hydroxyet hyl oxy)- 4-methyl am nobenzene,

2, 4- di am no- 1- et hoxy- 25he Feapdyhybbuggedye composition in

2, 4-di am no-5- ([ err] - hydroxyet hyl oxy)- 1-net hyl benzene,

2, 4- di am no- 13 eh it the invention leads to intense,

relatively unselective colorations with excellent
10 properties of resistance both to atmospheric agents
such as light and bad weather and to perspiration and
the various treatments to which the hair may be
subjected (washing, permanent-waving).
A subject of the invention is also a process
15 for the oxidation dyeing of keratin fibres using this
ready-to-use dye composition.
Among the meta-phenylenediamines of
formula (I) above, mention may be made more
particularly of 3,5-diamino-1l-ethyl-2-methoxybenzene,
20 3,5-diamino-2-methoxy-1l-methylbenzene, 2,4-diamino-
1-ethoxybenzene, 1,3-bis{(2,4-diaminophenoxy)propane,
bis(2,4-diaminophenoxy)methane, 1-(B-aminoethyloxy) -
2,4-diaminobenzene, 2-amino-1-(8-hydroxyethyloxy) -
4-methylaminobenzene, 2,4-diamino-l-ethoxy-
25 5-methylbenzene, 2,4-diamino-5-(f-hydroxyethyloxy) -
l-methylbenzene, 2,4-diamino-1-(8,yv-dihydroxy-
propyloxy)benzene, 2,4-diamino-1-{f-hydroxyethyl-

oxy)benzene and 2-amino-4-N- (8-hydroxyethyl)amino-



propyl oxy) benzene, 2, 4-di am no-1-([err]-hydroxyethyl- oxy)benzene and

2-am no-4-N-([err]-hydroxyet hyl)am no- 6 1-net hoxybenzene, and the
addition salts thereof with an acid. The 2-el ectron oxi doreductase(s) used
in the ready-to-use dye conposition in ac®ordance with the 5 i nvention

can be chosen i,n ticular from pyranose .gxjdases | ucose oxi dases,
gl ycer ol oxida&égg%%géygngSQFdaggé,%Bﬁrﬁgaf lBQiﬁ%%E% SHGERYT CBER .
According to tQ% ggggntion, the 2-el ectron oxidoreductase is preferably
chosen fromuricases of 10 animal, m crobiological or biotechnol ogical

origin. By way of exa”p'%RFFE?E%QBtQBXgpggﬁggngEtgéé?é?ﬁ?gé&rﬁﬁFfﬁkfrO”‘

boar liver, uricase from obacter orms, as we as uricase from

Aspergillus fl%%%%y—%é—use dye comPEQthbﬁl?ﬁt£9809§£ﬂgéegy€ﬁa§ﬁés) can be
used in pure crystalline formmor in a formdiluted in a diluent which is

inert withsrespegentaohheanabd 2hekest ianpaxt dehegddctase. pyhgnds€l ectron
oxi dor educt ase(s) in 20 accordance with the invention preferably

represent (s) foaidaset,t gl2d¥sbyowetdgbesapploxeral ebyidesas) veadttatde tota
wei ght of the ready-to-use dye conposition, and even nore preferably from
0.1 to 5% by wekxdhkiasappr pyromtekyoxetlaseseahd thisasesght .
According to the invention, the 2-electron
oxidoreductase is preferably chosen from uricases of
10 animal, microbiological or biotechnological origin.
By way of example, mention may be made of
uricase extracted from boar liver, uricase from
Arthrobacter globiformis, as well as uricase from
Aspergillus flavus.
15 The 2-electron oxidoreductase(s) can be used
in pure crystalline form or in a form diluted in a
diluent which is inert with respect to the said
2-electron oxidoreductase.
The 2-electron oxidoreductase(s) in
20 accordance with the invention preferably represent (s)
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 weight.
25 According to the invention, the term donor is
understood to refer to the various substrates involved
in the functioning of the said 2-electron

oxidoreductase (s).



25 According to the invention, the termdonor is understood to
refer to the various substrates involved in the functioning of the said

2- el ectron oxi doreduct ase(s). 7 The nature of the donor (or substrate)
for the said enzyne varies dependi ng on tHe nature of the 2-electron

oxi dor educt ase used. ForT%é%ggk%rea%fdgggragkgg ;gg ggégpgggepxkggses,

mention may be nade of 5 "ucose, sorpose 0ose; " as a donor

for the ol Ucose,xidlasesn gnal 208Y aBBARIRGObn L ALUAREE e A5e doROT S for

the gl ycerol oxidases, nention nay ycerol a

di hydroxyacet ong.e133t4@R0 ki@ clinethaet akeqoXrdasesampeal | 98 §BYoPe Made
of lactic acid 10 and its salts; as donors for the pyruvate oxi dases,

nmention may be smRdenef R¥awdse axidaged, i hensdbhSmagnHe! Agftyoras donors
for the uricases, nention nay be nmade of uric acid and its salts. The

donor (s) (@ subgiliaicsls) L-éetokse ind Daggdbdancaswat Qohbe foyethéon
preferably represent(s) fromO0.01 to 20% by wei ght approxinmately rel ative
to the total welghtosef dxidaseadymeatise dwg benpaedet bb6nDiglaccsedanse with
the invention, and even nore preferably fromO0.1 to 5% by approximately
relative to thidonRers fHigai §ive. giveemaflupaidhsehe vrhtachomapabe(wadased in

t he ready-to-use dye conposition is not a critical
of glycerol and dihydroxyacetone; as donors for the

lactate oxidases, mention may be made of lactic acid

10 and its salts; as donors for the pyruvate oxidases,
mention may be made of pyruvic acid and its salts; and
lastly, as donors for the uricases, mention may be made
of uric acid and its salts.

The donor(s) (or substrate(s)) used in

15 accordance with the invention preferably represent (s)
from 0.01 to 20% by weight approximately relative to
the total weight of the ready-to-use dye composition in
accordance with the invention, and even more preferably
from 0.1 to 5% by approximately relative to this

20 weight.

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,

25 ortho-aminophenols and heterocyclic oxidation bases.

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



factor. They can be chosen, in particular, frompara- phenyl enedi am nes,
doubl e bases, para-am nophenols, 25 ort ho- am nophenol s and heterocyclic
oxi dation bases. Anong the para-phenyl ene(rj?i am nes whi ch can be used as

oxi dation bases in the dye conpositions i accordance with the invention,
mention may be ' rticul f e n f mul 1)

bel ow, and the p}}%ﬁéugﬁrsé% %%ehggglg?’h\?mgfshggn fégﬁggg[ grirlf P%%\Hl C :&R[ err]
represents a h 0 .at. er.k .- redical Kyl sRadical, 5 a
Cerr]-Cerr] #l%o%%r%xlya ﬁ%lqsaé?%g%%a er ?iﬁ (i,[:er r] gpol yhydroxy- al kyl
radical, a ((Jerr]-Clerr])al koxy(Cerr]-Clerr])al kyl radical, a

Cerr]-Cerr] alkyl radical substituted Wstsh a nitrogenous group, a phenyl
radi cal or a 4'-am nophenyl radical; - IR egr] represents a hydrogen atom
a CJerr]-Cerr] alkyl radical, 10 R a~xg[err]-Clerr] nmonohydroxyal kyl
radical, a (Jerr]-Cerr] pol yhydroxy®* | radf®al, a

(derr]-derr])al koxy(derr]-Cerr])al kyl radical or a err]-(ferr] alkyl
radi cal substituted with a nitrogenous dfeup; - Rerr] represents a
hydrogen atom a hal ogen atom such as 15 a chlorine, bromne, iodine

or fluorine atom a (err]-Cerr] alkyl radical, a (err]-Cerr]
nonohydr oxyal kyl radical, a (JQerr]-C err] hydroxyal koxy radical, an
acetyl am no( ] &y W@y ])- alkoxy radical, a CJerr]-Cerr]
mesylam noal koxy radl o8 e2tnds "2  RoaRYedN Dol eLr s G ol ALAgY, L adt cal
5 a C,-C, monohydroxyalkyl radical, a C,-C, polyhydroxy-
alkyl radical, a (C,-C,)alkoxy(C,-C,)alkyl radical, a
C,-C, alkyl radical substituted with a nitrogenous
group, a phenyl radical or a 4’-aminophenyl radical;
- R, represents a hydrogen atom, a C,-C, alkyl radical,
10 a C,-C, monchydroxyalkyl radical, a C,-C, polyhydroxy-
alkyl radical, a (C,-C,)alkoxy(C,-C,)alkyl radical or
a C,-C, alkyl radical substituted with a nitrogenous
group;
- R, represents a hydrogen atom, a halogen atom such as
15 a chlorine, bromine, iodine or fluorine atom, a C,-C,
alkyl radical, a C,-C, monohydroxyalkyl radical, a
C,-C, hydroxyalkoxy radical, an acetylamino(C,-C,) -
alkoxy radical, a C,-C, mesylaminoalkoxy radical or a
carbamoylamino (C,;-C,) alkoxy radical,
20 - Ry represents a hydrogen or halogen atom or a C,-C,
alkyl radical.

Among the nitrogenous groups of formula (II)

above, mention may be made in particular of amino,



20 - HRerr] represents a hydrogen or halogen atomor a (err]-Cerr]

al kyl radical. Anong the nitrogenous groups of fornmula (I1) above, nention
may be made in particular of am no, 9 gono(C[err]-C[err])aIkylanino,
di(derr]-Cerr])alkylamno, tri(Cerr]-Cerr])- alkyl am no,

nnnohydroxy(C[ﬁghbgng%ghégkﬁghggknOP%BEL%ga%hkgégﬁ}ﬁgd gggqei_ )[adicals.

Anmong t he para-phe nes of above,; ‘nenti'on may be

made nore partgqugqalnxnet H@ﬁéhﬁ?ég&é{_xg:@%&ﬂg}?gﬂ%ﬁ:t%?&é%‘fﬁﬁmne’

2-chl oro- para- phényl enedi am ne; ar a- phenyl ene- di am ne,

2, 6-di et hyl - paha- pheByienedsan-ges . 2, 6- di et hyl - par a- phenyl enedi am ne,
2, 5-di net hyl - para- 10 phenyl enedi am ne,

N, N- di met hyl - par a- phenyl greflyath8epa Nk gh&h{PyénHal fn e yd £ neshmm e,
NN- di propyl - para- phenyl enedi am ne, 4-am no-N, N-di et hyl - 3- et hyl ani | i ne,
N, N- bi s([ eBr] - Hyd) oxpetbyl hepaianphepybenesdannoes gantidotarly of

N, N-bi s([err]-hydroxyethyl)-2-nethylaniline, 4-am no- 15

2-chl or o- N, N- bpsthephenhydnedyanhyne) apata neol @y lenedidyihioxy2-chloro-
et hyl - par a- phenyl enedi am ne, 2-fl uoro-para-phenyl ene- di am ne,

2-i sopropyl - paParphehgnghededifméne, 2,3-dimethyl-para-phenylene-
N-([err]-hydroxypropyl)-para-phenyl enedi am ne,_2-hydroxy-

met hyl - par a- phengléRtdi aAnP neiMRERY 4r RRERyPLSUYRR RS lanine,

hony! onodi am Aec RECEBY T POFRyRROSY bFOBILHTHAS oo £ phAISHath e

N—(4'-anig8phegxg%y QBQBEQ%QXé?nﬁ: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) -2-methylaniline, 4-amino-

15 2~chloro-N,N-bis (8-hydroxyethyl)aniline, 2-8-hydroxy-
ethyl-para-phenylenediamine, 2-fluoro-para-phenylene-
diamine, 2-isopropyl-para-phenylenediamine,

N- {8-hydroxypropyl) -para-phenylenediamine, 2-hydroxy-
methyl-para-phenylenediamine, N,N-dimethyl-3-methyl-

20 para-phenylenediamine, N,N-(ethyl-g8-hydroxyethyl)-para-
phenylenediamine, N-(8,y-dihydroxypropyl) -para-
phenylenediamine, N- (4’-aminophenyl) -para-phenylene-
diamine, N-phenyl-para-phenylenediamine, 2-#-hydroxy-
ethyloxy-para-phenylenediamine, 2-B-acetylamino-

25 ethyloxy-para-phenylenediamine and N- (8-methoxyethyl) -
para-phenylenediamine, and the addition salts thereof
with an acid.

Among the para-phenylenediamines of formula



di am ne, N-phenyl - par a-phenyl enedi am ne, 2-[err]-hydroxy-

et hyl oxy- par a- phenyl enedi am ne, 2-[err]-acetylam no- 25

et hyl oxy- par a- phenyl enedi am ne and N—([erré-nethoxyethyl)-

par a- phenyl enedi am ne, and the addition sifts thereof with an acid. Anong

th - ph | di i f f | 10 (11 b
ga?af’ SLZnE: enodiani %@5‘;’%2?8%%;ﬁ{}%xi@n%%m%?») para-toluylene-
-1 SOpro -pa =k n . .
S LeoP opy L ek RiARY | SOPULBILON para phenylenedianine
EthylOXy'para'EhBUMQQQSQQQHh §f%%r§39ﬁ@§§f¥ﬁééEﬁﬁEn§, ziﬁﬁﬁpﬁ | am ne,

2, 6-di et hyl - par a- phenyl enedi am 3-di net hyl - par a- phenyl enedi am ne,

N, N-bi s([err] - Bydyoxyy -ghB¥L phesy teRBEDNhEREd A% N@imethyl -para-
2- chl or o- par a- phenyl ene- di am ne and

2-[err]-acetyl parengeehybioxyi par a2 pheayéengt - ghodn pigeyteriddi afltid j on salts
thereof with an acid are 10 nost particularly preferred. According to the
i nvention, the2tartindeuhit-pasasphsnybheeedianingp valiasid 08 ihedxnapounds
containing at |east two aromatic rings bearing am no and/or hydroxyl

groups. 15 ethyl) -pagsephenitededbimihas e - ol eto cpar dhephmedl arse -

oxi dation bases in the dye conpositions in accordance with the invention,
mention may bedia@éngnapdr i Bopaetpiankeoebhpboriseer TRRPNVRRRr t o fornul a

(1) below, and the addition salts thereof with an acid: [err],
diamine and the addition salts thereof with an ac¢id are

10 most particularly preferred.

According to the invention, the term double
bases is understood to refer to the compounds
containing at least two aromatic rings bearing amino
and/or hydroxyl groups.

15 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 (III) below,

and the addition salts thereof with an acid:

R Y Rig (11

20 in which:
- Z, and Z,, which may be identical or different,

represent a hydroxyl or -NH, radical which may be



20 in which: - Zferr] and Z[err], which may be identical or different,
represent a hydroxyl or -NH2 radical which may be substituted with a
Clerr]-Cerr] alkyl radical or with a linker armY; - the linker armY
represents a |inear or branched al kyl ene &fai n cont ai ni ng from1l to 14

car bon at ons, 5 V\/ruch i nterrupt rm nat, vvrth ne or
nore nitrogenoud %ﬁdﬁﬁ‘ Ghé& ok bk %ﬁ'ﬁeﬁaecilocagt den

sul phur or nitrg atom; and optionally substituted with one or mor e’
hydr oxyl or C[elg'j'%![err] al koxy radi cal s; 10 - R[err] and R[err]

represent a hydr #t cal a

d gr rj-qerr] yrrb%ﬁydp{n% Oagﬁ%p &C&Jg}éieasegt er r er ro? Fyhy Iroxyal Kyl
di cal, Kk

Rerri, Rierr] SHEITe S Fsrai%ﬁ‘%anﬁ% i i’f%rﬁ.rlc“n&% %&%"*‘n?{cg&r%?r 5

different, gepr@seit maY 0GR A Bed Hy ket AHmInited &iChebhk- Glerr]
al kyl radical; it being understood that the conpounds of formula (II1)

contain only ongotd NKed r SF AP & r JUP £ G F o rARRY drhéndtiet hegerouargmeups of
formula (111) 20 above, nmention may be nmade in particular of am no,

nmono( ([ err] -  esudl) adkydbaygero, =dilpBuer idr @isrmdgeal laylcans, nand
tri(derr]-Cerr])- alkylam no, nonohydroxy(Cerr]-C[err])al kyl am no,
i m dazol i ni um arpt Eemwohl s uleeati dalted Amdiiy drite couidze bhyskeoxyfl oor nul a

(i C,-C; alkoxy radicals;

10 - R, and R,, represent a hydrogen or halogen atom, a
C,-C, alkyl radical, a C,-C, monohydroxyalkyl radical, a
C,-C, polyhydroxyalkyl radical, a C,-C, aminocalkyl
radical or a linker arm Y;

- Ry, Ry, Ryy, Ry, Ry and Ry, which may be identical or

15 different, represent a hydrogen atom, a linker arm Y or
a C,-C, alkyl radical;
it being understood that the compounds of formula (III)
contain only one linker arm Y per molecule.

Among the nitrogenous groups of formula (III)

20 above, mention may be made in particular of amino,
mono (C,-C,)alkylamino, di{C,-C,)alkylamino, tri(C,-C,)-
alkylamino, monohydroxy (C,-C,)alkylamine, imidazolinium
and ammonium radicals.

Among the double bases of formula (III)

25 above, mention may be made more particularly of N,N’-
bis (f-hydroxyethyl) -N,N’ -bis (4’ -aminophenyl) -1, 3-
diaminopropanol, N,N’-bis(f-hydroxyethyl)-N,N’-bis(4’-

aminophenyl)ethylenediamine, N,N’-bis(4-aminophenyl) -



25 above, nention may be made nmore particularly of N N -

bi s([err]-hydroxyethyl)-N, N -bis(4'-am nophenyl)-1, 3- di am nopropanol ,

N, N -his([err]-hydroxyethyl)-N, N -bis(4'-12am nophenyl ) et hyl enedi am ne,

N, N - bi s(4-am nophenyl ) - 12 tetramet hyl enedi am ne,

N, N - bi s([ er r] taydrnxyay hyhgdianive bils,(N--drmi shopHamuoxtystthgrigt-hy | enedi ani ne,
N, N' - bi s(4- et hyl am nophenyl )tetranet hyl enedi am ne,

N, N - bi s( et hyl ¥.J Neip(4s(aminephenygt -tatgraneiiomanedimning hy| enedi ani ne and
1, 8- bi s(2, 5-di ami nophenoxy) - 3, 5- di oxaoct ane, and the addjtion salts
thereof with ah Bctlhs Mot Rneaei nRRIRY st ase tharaned ieming,

N, N -bis([err]-hydroxyethyl)-N, N -his(4' -am nophenyl)- 10

1, 3- di ami nopr o oTbh%ge%%i Tli(bé,ggjcﬁ i 'r?d’b‘r%‘c;’xy‘)“leté’,yépdﬁe@%&d(ft ane, or
one of the_additjon salts thereof w an, aci d,. ar.e rticularly preferred.
ATong t he Bar oS SR RERREHTASRATE Tl e (et SR ases [ n the dye
conpositions i 51 ce Wt e. .nv.ent i on, ti e de in
parti cul ar of ?h% %%)?r%%%g{s cbrar%%pég}l%!gn%dlt%ole#}%r%u%ta (: \?)r%%eflrr%v,t%ar? t he
addi tion saltsythgreof with an acid: OH (1V) NH2 in which:

Among these double bases of formula (III),
N,N’ -bis (8-hydroxyethyl) -N,N’ -bis (4’ -aminophenyl) -

10 1,3-diaminopropancl and 1,8-bis(2,5-diaminophenoxy) -
3,5-dioxacctane, or one of the addition salts thereof
with an acid, are particularly preferred.

Among the para-aminophenols which can be used
as oxidation bases in the dye compositions in

15 accordance with the invention, mention may be made in
particular of the compounds corresponding to formula

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

acid:
OH
R17
(V)
R18
NH,
in which:
20 - Ry; 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
radical,

- R,y represents a hydrogen or halogen atom or a C,-C,



20 - Rerr] represents a hydrogen or halogen atomor a (Jerr]-Clerr]
alkyl, derr]-Cerr] nonohydroxyal kyl,

(derr]-Cerr])al koxy(Cerr]-Cerr])alkyly3a (ferr]-Clerr] am noal kyl or
hydroxy(C err]-Cerr])al kylamno(Cerr]-Clerr])alkyl radical, - Rerr]
represents a hgtkpyenCoiC,hmbogbydacsyabkyh, Ferd,] pClehyfiroxyaBkal kyl ,
Cerr]-Cerr] nonohydroxyal kyl, Cferr]-Cerr] polyhydroxyalkyl
Cerr]-Cerr] Gnﬂhoamkypalty rrFfﬂ%eﬂVPnéyéhMéIRyl(6r' ) alkoxy-

(derr]-Cerr])al koxy- Cier r])al kyl radical, it being understood
that at |east 6ReSf af-LP%lr Eaiiéﬁﬁ Rlerr] or Rlerr] represents a

hydr ogen atom , Anbng t he par a- am nophenol s of fornula §ﬁ¥% above, nention
may be made otk B%%??C%P FYFEVPA pardt i pterle % FUEEI) | phenol |
4- am no- 3-f 1 uoy, o- 4-amn rox Iphenol 4-am no- 10

5 ot hyl phanot Rir4oE . r’f-‘»’ﬁ?&?é‘%;?nﬁt Hﬁﬁﬁg Bl aQ% o no-

2- met hoxynet hyl phenol
4-am no-2-([err] - hydroxye‘?ﬁill am n%ﬁﬁﬂ%& no%glnsd e{fﬁrﬁ%ﬂf f IIlY(grophenoI ,
and the additigposa) | fehbEEEfap bd AadGdke Tart joutarly oﬁi‘?g}%et he

ort ho-am nopheno s whi ch can be used as oxi dat’ o ases I

conposi tions 'Qmﬁﬁéﬁﬁ@ﬁ@@e ¥¢££1ﬁ833lﬁh%%?lﬁﬁhndﬁ”“4iHhﬂHBﬂiﬂfﬂHH¥% nmor e
particularly of 2-am nophenol, 2-am no-5-nethyl pheno

2- am no- 6- et hph@h@mpua@ﬂlﬁoa@eﬁ%&@;@yﬁe@ﬁpmm{m ,4,%innoa,nd the addition
salts thereof with an acid. Anong the heterocyclic bases which can be

10 2-methylphenol, 4-amino-2-hydroxymethylphenol, 4-amino-
2-methoxymethylphenol, 4-amino-2-aminomethylphenol,
4-amino-2- (f-hydroxyethylaminomethyl)phenol and
4-amino-2-~fluorophencl, and the addition salts thereof
with an acid.

15 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,

20 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

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

Among the pyridine derivatives, mention may



used as oxidation bases in the dye conpositions in accordance with the
invention, nmention may be made nore particularly of pyridine derivatives,
pyrim di ne 25 derivatives, pyrazol e deriieatives and pyrazol o- pyrimdine
derivatives, and the addition salts thereof with an acid. Anong the
pyridine derivde vesie mone garticularly ipf rbde conpeupdst deskcaribgdof t he
conpounds described, for exanple, in patents GB 1,026,978 and G 1, 153, 196,
such as 2, 5-di aﬁﬁmcﬁisampﬁme irp qamm&mm&% )9éYr$1 aod SBadi, ﬁééywdbne

2, 3-di am no- 6- net hoxypyri di ne,

2- ([ err] - met hox§HEhyAg &nﬁﬂl@@m%%%oﬁydﬁr“@tﬁéxﬁéenﬂ amino-
3,4-di am nopyridine, and the addition salts thereof with an acid. Anong the
pyri m di ne der i VAT VEPY Fishieon %Ye?ydd@“ﬂ'é’(% 6 ieE RO PYEdPAPPY of the

conpounds scrib ar. a n Ger ent DE.2,.359 9 or
Japanese pgﬁeent 'g[g"%%tq'i %ﬁﬁéﬁg})ﬁ @1% or’“pe%é?to YEﬁéllin@a?fl ns WO
ZG/higr?g?(y Zugh ‘ts4r F%%"ﬁlo oﬁyf\rtn%%'am " Cﬁ reof;?dg%goél tsrailgr?l r%gsflfrelom di ne,

2, 4- di hydr oxy- ]%h (_dlf@m nopyri mdine and 2,5, 6-triam nopyrim di ne, and
the addition sa ts ereof wWith an acid. Anong t he pyrazol e derivati ves,

mention may be mede more gaddd iy ofidiie CRRMIYHlestRRedn Rapat ent s
DE 3, 843,892, DE 4,133,957 and pat ent

be made more particularly of the compounds described,

10 for example, in German patent DE 2,359,399 or Japanese
patents JP 88-169,571 and JP 91-10659 or patent
applications WO 96/15765, such as 2,4,5,6~-tetraamino-
pyrimidine, 4-hydroxy-2,5,6-triaminopyrimidine,
2-hydroxy-4,5,6-triaminopyrimidine, 2,4-dihydroxy-5,6-

15 diaminopyrimidine and 2,5,6-triaminopyrimidine, and the
addition 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

20 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-diamino-1,3-dimethyl-
pyrazole, 4,5-diamino-3-methyl-l1-phenylpyrazole,

25 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-1l-methyl-

pyrazole, 4,5-diamino-l-tert-butyl-3-methylpyrazole,



20 applications WD 94/08969, WD 94/08970, FR-A-2,733,749 and DE 195 43
988, such as 4, 5-di am no-1-nethyl - pyrazol e, 3,4-diam nopyrazol e,
4, 5-di am no- 1-(4'-chlorobenzyl)pyrazol e, 14, 5-di am no-1, 3-di net hyl -
pyrazol e, 4,5-diam no-3-nethyl - 1- phenyl pyrazol e, 25

4, 5- di am no- 1- ppthdiadipbenyl{fyhgdobryedhgin) n3-deBhdipyrazole,

nmet hyl - 5- hydr azi nopyr azol e, 1-benzyl -4, 5-di am no- 3-net hyl pyrazol e,
4, 5- di am no- 3- #eptdiamihotinethyl-3ppethkplpyrazole, 4,5-diamino-

4, 5-di am no-1-tert-butyl-3-nethyl pyrazol e, 15

4, 5-di ami no- 1- (L[-éﬁhylhgfdﬁéxy@ehgprmhﬁﬁywpwaa@bee 4,5-diamino-
4,5-di am no- 1- et hyl - 3-net hyl pyrazol e, 4,5-dia

1- et hyl - 3- (4' &eﬁﬁayﬁpﬁeHyﬁfﬁyvaséhgipxrszalan1ﬁOS -diamino-

1- et hyl d

3 byt oxymey hiﬁx%"ﬁgp%yﬁ PaSoremehng By aREAbe, 4,5-diamino-

3- hyd h 5- di

S methyl e oopr BRSREER %F@W S RPhsoRY iV ERRpRG. ¢ 5-diamino-

et hyl ) am no-1, 3- ﬁegﬁ&ﬁYprggégggyégg%agoié'ag1€§1n8y£a%91 amino-

1- et hyl - 3, 4, 5FF nopyfaz iam ho
1- met hyl - 4- net azoke
QXE?@?Q&E%E 3ohe d?ﬂ% ﬁg Fg ?%TQ 3, -triamino-

4- ([ err]-hydroxyet hyl)am no- 1- et and’ the addition salts

thereof with a@y%@bgleAn@naethglpyraszeeyamﬂh9§9§a981évaély6§1aﬁ@ﬁalon may
be nmade nore particularly of the 15 pyrazol o[ 1, 5-a] pyri m di nes of formula

(V) bel owioandit-hetagdi-ui-eachglbmihbpyeakotet Ananzasidigmingéth a base and
the tautomeric fornms thereof, when a tautoneric
- (B-hydroxyethyl) amino-1-methylpyrazole, and the
addition salts thereof with an acid.
Among the pyrazolopyrimidine derivatives,
mention may be made more particularly of the
15 pyrazolo[l,5-alpyrimidines of formula (V) below, and
the addition salts thereof with an acid or with a base

and the tautomeric forms thereof, when a tautomeric

equilibrium exists:

N 3 L
(X); 5~ = 7 [NRstzoIp
E;;17i>2 V)

BN -
(OH); N —INR, R

in which:

20 - Rys, Ry, Ry, and R,,, which may be identical or
different, denote a hydrogen atom, a C,-C, alkyl
radical, an aryl radical, a C,-C, hydroxyalkyl radical,
a C,-C, polyhydroxyalkyl radical, a (C,-C,)alkoxy(C,-C,) -

alkyl radical, a C,-C, amincalkyl radical (it being



equi libriumexists: [err] in which: 20 - Rerr], Rerr], Rerr] and

Rl err], which may be identical or different, denote a hydrogen atom a
Clerr]-Cerr] alkyl radical, an aryl radizal, a CJerr]-Cerr] hydroxyal kyl
radical, a (Jerr]-Cerr] polyhydroxyal kyl radical, a
(derr]-Cerr] pabkdbyeCEeorr th€] enihe- tal byl pradecadd wi€lh ean |adgdterl ]

am noal kyl radical (it being 16 possible for the amine to be protected
with an acetyl ureidpdorosuiphphphyradadathl )a &C;-C,)alkylamino(C,-C,) -
(Jerr]-Cerr])alkylam no(Cferr]-Clerr])- _alkyl radical, a di [
(Cerr]-Cerr] pakyyl radiaat J ar 8} { Cerd) pakuy amaupéﬁica albelng possible

for the dialkyl radicals to 5 forma_ 5- or nmenber ed. car bon-based ring
or a heterocycFéﬁlcalh%HFok?GEFePPfSE?%?rf?élR@? Al Kafsals to
(derr]- C[%rr] al kyl 1am no( ¢ err% Cl aIkyI radical ; - the radicals X,
whi ch may eatt 8aP - oPTdf f PRFRATS ogEte RO a

- d -

T okl vt | BRtELpEIELET L o H@‘é%é??]’%gm%?ghsiya?ﬁyg ThihEGEy” [

- | ]

E:[qe;]r]qqe;r])ar k;ﬁf}aliy‘ l(]%ﬁ'é?lr%] S PGP SE éal, a di[(Jerr]-err])
- alkylTam no( (] gkl rgi?Eé]L)sakkanh afi ﬁ%{g ’g’%t légwﬂcge?sa b&fffé&feﬁéﬂe

dial kyls to forma 5- -nenbere car ased ring or

het erocycle), aehﬁdéoéYﬁ gkncﬁgéﬁ )&l &yle, Qﬂkyl radical, an aryl _
-[ hydroxy(C[err]-Clerr]) yI]anlno(C[err] Cerr])al kyl radlcal an anlno

radi cal , ao(C[Qaahcgnera]tgkgyh debxghfiikCleralii€herrh)alkyl ] am no radica
a halogen atom a carboxylic aC|d group, a
polyhydroxyalkyl radical, a C,-C, aminoalkyl radical, a
(C,-C,)alkylamino (C,-C,)alkyl radical, a di[(C,-C,) -
alkyllamino(C,-C,)alkyl radical (it being possible for
the dialkyls to form a 5- or 6-membered carbon-based
15 ring or a heterocycle), a hydroxy(C,-C,)alkyl- or
di- (hydroxy(C,-C,)alkyl]lamino{(C,-C,)alkyl radical, an
amino radical, a (C,-C,)alkyl- or dil[{C,-C,)alkyl]lamino
radical; a halogen atom, a carboxylic acid group, a
sulphonic acid group;
20 - i is equal to 0, 1, 2 or 3;
- p is equal to 0 or 1;
- q is equal to 0 or 1;
- n is equal to 0 or 1;
with the proviso that:
25 - 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;



sul phoni ¢ acid group; 20 -1 isequal to 0, 1, 2 or 3; - pis equal to O
or 1; - qis equal to Oor 1; - nis equal to O or 1; wth the proviso
that: 25 - the sump + q is other tham®; - when p + g is equal to 2,
then n is equal to O and the groups NRerr]Rerr] and NRlerr] R err] occupy
the (2,3); (5,6);whén7p;+(3, b3 oqudB, ) Pposilierons;is ediahen pandy i s
equal to 1, then nis equal to 1 and the group NRp[err]R err] (or

NR[err] R err]) anthehgrokp gi®yB.0doupiRt.Re,)( 218 ;the5 08) grodpr pecli®ys) or
(3,7) positions. Wien the pyrazol o[ 1, 5-a] pyrimdines of fornmula 5 (V)
above are such thbebethdy3tontai® a gdfbxyl3 grlosixr of® ohe Rsfsittheonsosi ti ons
2, 5or 7 [err][ to a nitrogen atom a tautoneric equilibriumexists
represented, for exanpVeenpiyhe ney¥arbal hep wlereinidimgs Aforfpinda

oy e20 o152y L dhres, oL 10 (0 shore, mentigg oy b mede i
oyrazol of 1 5. abByPPRi aFnEhe EEaTLioe  2; & 62 ¥ d%0 "2 nicrogen atom,
2’7'dinEthylpygaﬁgk?é%e§ig]8%?%?%8%?&53e£&§@§”@é5¥eéé%€ed, for

3-am nopyr azol [ pyrim
example, by the following scheme:

NR R, Ho NRRy
NYS NYS
el — ’ Condl
4 4
%N"N o Q’/N\N
OH (@]

Among the pyrazololl,5-alpyrimidines of formula

10 (V) 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-alpyrimidine-3,5-diamine;

- 2,7-dimethylpyrazolo[l,5-alpyrimidine-3,5-diamine;
15 - 3-aminopyrazolo(l,5-alpyrimidin-7-o0l;

- 3-aminopyrazolo[l,5-alpyrimidin-5-0l;

- 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-
20 ethyl)aminol 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-dimethylpyrazololl,5-alpyrimidine-3,7-diamine;



- 3-am nopyrazol o[ 1, 5-a] pyri mdin-5-ol; - 2-

(3-am nopyrazol o[ 1, 5-a] pyri m di n-7-yl am no) et hanol ; - 2- (7-am nopyrazolo
[ 1, 5-a] pyri m di n-3-yl am no) ethanol; - 18

2-[ (3-am nopyrazol o[ 1, 5-a] pyrimdin-7-yl) -(2-hydroxy- 20 ethyl) am no]

et hanol ; -2-[1(7-apsnepyNazotofdmé: by pyyrazolafB-543] py2innydlirecy- et hyl)
am no] ethanol; - 5, 6-dinethyl pyrazol o[ 1, 5-a] pyrimdine-3,7-di am ne; -

2, 6-di net hyl pyr azédrofambnal pyri m di ne- 3, 7-di am ne; 18 -
2,5,N7,N7-tetramet hyl pyrazol o[ 1, 5-a] pyri m dine- 3,7-diam ne; and the

addi tion salts &nér ebe addit hent sal beretherdof nnd Hdre dfautgmar e tfanmser i c
eqU|I|br|un1eX|sts The pyrazol o[ 1, 5-a] pyri m di nes of fornula
(V) above can bk EFéﬁﬁreﬂhﬁ? ByERREANG BHC se 1 1 HF WM 2%kt nopyr azol e,
according to the syntheses descrlbe€4|n the fol ] owi ng references - EP

628559 Bei ePsdor f - L| I I y ?EOPYraZ‘PQl %d%l PWlmJe‘b‘iﬁ of nﬁﬂ’%i‘ﬂ" 7 CHem, 34b
(6), 514, 1995. b bﬁ n% b A{ Ar c| Pharn1
320, 240, 1987 a O?-’zeHca’sp ?n@% pa’ﬂ)?% %c%ﬂ’e%a ¥E Sfd‘%’rré%w nr

mx: 2:82: R: K: %g% éjm% % grdfn%A@%E%h%qeégfnthe53e323§ésclrggoed 1n
the following references:
- EP 628559 Beiersdorf-Lilly.

10 - R. Vishdu, H. Navedul, Indian J. Chem., 34b (6}, 514,
1995.

- N.S. Ibrahim, K.U. Sadek, F.A. Abdel-Al, Arch.
Pharm., 320, 240, 1987.
- R.H. Springer, M.B. Scholten, D.E. O’Brien,

15 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 3907799 ICN Pharmaceuticals.

20 The pyrazolo(l,5-alpyrimidines of formula (V)
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),

25 1385, 1977.

- E. Alcade, J. De Mendoza, J.M. Marcia-Marquina,
C. Almera, J. Elguero, J. Heterocyclic Chem., 11(3),

423, 1974.



Chem, 20, 296, 1977. - US 3907799 |CN Pharnaceuticals. 20 The

pyrazol o[ 1, 5-a] pyri mi di nes of fornmula (V) above can al so be prepared by

cyclization starting from hydrazine, according to the syntheses descri bed

inthe followng references: - A MKillop and R J. Kobil ecki,

Het erocycl es, 6(%)., S25to,1355H0ot977M.- HEgashehade, H). MDdoktkdweza, BUlM

Mar ci a- Marqui na, C. Alnera, J. Elguero, J. Heterocyclic Chem, 11(3), 423,

1974. 19 - KheSai tSoc -1 Japen,, 4M(2M.g47ashil278. M dori kawa, Bull. Chem

Soc. Japan, 47(2), 476, 1974. The oxidation base(s) preferably represent(s)

from 0. 0005 to 12% by Vieglexisdgsiox; #ﬁﬁél(y‘i)rélrﬁtf?VébEE Eephesent 4%) wei ght

of the dye conposition in accordance wiith the invention, and even nore

preferably frof®®™d5 %08 84 hy Afe PyhivedghtoRPREPELFAEBL Yt FEE2EBVENFS

wei ght. The. met a- ami nophenal (s) it%g éan be used_as second coagl er in the
a

ready-to- use dyechRrési HeHF ©fo ¢6r GIRELSHFER™ B PRGBRERDBRSi s (are)
preferably chosen.from t.he conpounds .of fornula (VI) below c.and th
i 1 on Sal 13 YEiH GO vVRTSIORe: 4oy gveR H-anperteRSRlY FERRCRERRs
hydrogen atom qf, gsClf Llei Gt Boptki acGh§” thaG8VE! to this weight.
The meta-aminophenol (s) which can be used as
second coupler in the ready-to-use dye composition in
10 accordance with the invention is (are) preferably

chosen from the compounds of formula (VI) below, and

the addition salts thereof with an acid:

OH
Ras V1)

NHR

Pt

24

in which:

- R,, represents a hydrogen atom or a C,-C, alkyl, C;-C,
15 monohydroxyalkyl or C,-C, polyhydroxyalkyl radical,

- R,, represents a hydrogen atom, a C,-C, alkyl or C,-C,

alkoxy radical or a halogen atom chosen from chlorine,

bromine and fluorine,

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

C,~-C, monohydroxyalkoxy or C,-C, polyhydroxyalkoxy

radical.

Among the meta-aminophenols of formula (VI)



15 nonohydr oxyal kyl or Clerr]-Cferr] polyhydroxyal kyl radical, - R24
represents a hydrogen atom a (err]-Cferr] alkyl or err]-Cerr] alkoxy
radi cal or a hal ogen atom chosen from chl®»ei ne, brom ne and fluorine, -
Rlerr] represents a hydrogen atomor a Cerr]-Cerr] alkyl, Cerr]-Clerr]
20 al koxy, Cpé&ove-ChentliononelrybdeongdekpbreCparticd arty of meta-

pol yhydroxyal kyl, Clerr]-Clerr] nonohydroxyal koxy or Cferr]-Cerr]

pol yhydr oxyal kesynephesal., Amsrgnehe-methoswbhephénobsasinéormul a (V)

20 above, nmention may be made nore particularly of neta- am nophenol,

5- ami no- 2- met h@xy\FNEHErOXyeshyAexYIPREEPL] - AyaRbRge? ne bRy phere}

5- am no- 2- net hyl phenol, 5-N-([err]-hydroxyethyl)am no-2-net hyl phenol, 5
5-N-([err]- hyd%d%yégﬁ%’fiﬁﬁ?‘ﬂggﬁy ﬁﬁ&i&grérﬁ@%ﬁyiahﬁmh
O P e TR RNl ) Sn2HL"9- e ERLR) O - Ao LR INABRST !

5-([err]-hydr0§%Q%8BgL§qhgg#ﬁéygg%§¥gggﬁgﬁépfgndstQg.ggg£tigfogglts t her eof

with an acid. pht (S) whi'c can_%e used as second
ivention 1S (A oL RYAPBEARry ChetaRo Porm AECEAREREAZRSE AT s (w1)
bel ow, and t he saddi-hiy@RockgbkSpiN8neab) Wot HeBAy 86h8noOH £8ETEnd5 i n which
addition salts thereof with an acid.
10 The meta-diphenol(s) which can be used as
second coupler in the ready-to-use dye composition in
accordance with the invention is (are) preferably

chosen from the compounds of formula (VII) below, and

the addition salts therecof with an acid:

OH
RZB

vin
OH

27

15 in which
- Ry and R,,, which may be identical or different,
represents a hydrogen atom, a C,-C, alkyl radical or a
halogen atom chosen from chlorine, bromine and
fluorine.

20 Among the meta-diphenols of formula (VII)
above, mention may be made more particularly of

1,3-dihydroxybenzene, 2-methyl-1,3-dihydroxybenzene,



- Rlerr] and Rerr], which may be identical or different, represents a
hydrogen atom a Cerr]-Cerr] alkyl radical or a hal ogen atom chosen from
chl orine, brom ne and fluorine. 20 21 Anong the neta-di phenol s of
formula (VI1) above, nention nmay be made nore particularly of

1, 3- di hydr oxybeszebor@- mes g hyidBextrbyrtemey any eneshlora2l

4-chl oro-1, 3-di hydroxybenzene and 2-chl oro- 1, 3-di hydroxybenzene, and the
addi ti on salts therébiydredylenzemeal, ade thet adehdnydre meditanithespfof
formula (1) 5 above and/or the addition salt(s) thereof with an acid
preferably representgm)a¢idm 0. 0001 to 5% by wei ght approximately rel ative
to the total weight of the dye conposition, and even nore preferably from
0.005 to 3% by wei ght appe % sy lgnadianing (i iwdegmuladl)

The met a- am nophenol (s) _and/or the neta- diphenol (s) which % be ysed as

second coupPer PPETeraBR{CF i KON 5 ol HoFREE By ey FE 14
approximately relativ o the total ight of the e gonposi t.ion, and even
nore preferabl yp¥?%%%?%b5r?%r%%/%ri%(g\‘e %iog‘rﬂotba}pg%’oﬁ‘ngg’el“ﬂ? Yative to
this weight. Th c it] in_accordance w.th t.he invention can also
contain one or %%g%g’é}rﬁée?é%_f%ly%eg%tﬁv%;tr itcu gizroﬁanl c‘)"red'gr%tt C)Ofrer%éllef ;%lyt%he
shades or to enébﬁgoépgfaﬂftgh@'é&@ﬁ'more preferably from 0.005 to 3%

by weight approximately relative to this weight.

10 The meta-aminophenol (s) and/or the meta-
diphenol (s) which can be used as second coupler
preferably represent(s) from 0.0001 to 8% by weight
approximately relative to the total weight of the dye
composition, and even more preferably from 0.005 to 5%

15 by weight approximately relative to this weight.

The dye composition in accordance 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.

20 In general, the addition salts with an acid
which can be used in the context of the dye
compositions of the invention (oxidation bases and
couplers) are chosen in particular from the
hydrochlorides, hydrobromides, sulphates, tartrates,

25 lactates and acetates.

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

accordance with the invention generally consists of



20 In general, the addition salts with an acid which can be used
in the context of the dye conpositions of the invention (oxidation bases
and coupl ers) are chosen in particular frenthe hydrochl orides,

hydr obr om des, sul phates, tartrates, 25 | act ates and acetates. The nedi um
whi ch is suitabbatéorodyeimxt(wre sufppatdr fard tate Iregaty dne wsgyaghie
conposition in accordance with the invention generally consists of 22

water or a m xtsPEvernt wee edissnlve 4hestompennsigyatiichs elowdist nicg dessol ve
t he conpounds whi ch woul d not be sufficiently soluble in water. By way of
organi ¢ sol ventSuf fbpienhlvese b kmdar wasreexdplway of grgaricerr] 5
al kanol s, such as_ethanol and, i sopropanol;_ glycerol; glycols and gl ycol
ethers such as hRBXTetTRRGICD Fiohyei s yda:, §r8Rlten& gy
e e
ot opor 1 ons. pr eTerasts $1d sERvath Sisr Aohy el one AR AR RaTely |
elati ve to, ey gloloNei gicol NG MREoBONdl Meanlin e
[ ﬁggyi [ 0-use cogposhyi e | g PESP RS W1 e i 140 MdridhethyaN @R R S uch
and aromatic alcohols such as benzyl alcohol or

10 phenoxyethanol, similar products and mixtures thereof.

The solvents can be present in proportions
preferably of between 1 and 40% by weight approximately
relative to the total weight of the dye composition,
and even more preferably between 5 and 30% by weight

15 approximately.

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

20 approximately, and preferably between 6.5 and 10
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

25 made, by way of example, of inorganic or organic acids
such as hydrochloric acid, orthophosphoric acid,

sulphuric acid, carboxylic acids such as acetic acid,

tartaric acid, citric acid or lactic acid, and



enzymatic activity of the 2-electron oxidoreductase is sufficient. It is
generally between 5 and 11 20 approxi mately, and preferably between 6.5
and 10 approximately. It can be adjusted tzs the desired val ue using
acidifying or basifying agents usually used for dyeing keratin fibres.
Anong t he aci di kyilpgoadgenasidgenti on may be 25 made, by way of exanpl e,
of inorganic or organic acids such as hydrochloric acid, orthophosphoric
acid, sul phuric acid, cambogythe hasifyinghagentasetmentaicdrd, mayarkeari ¢ aci d,
citric acid or lactic acid, and 23 sul phoni ¢ acids. Anong the basifying
agents, nenti onmadg, bbynud®, cbyesaypbe, exAnpliesccows 2AYUDLE, Enitniine

al kal i ne carbonates, al kanol am nes such as nono-, di- and 5

tri et hanol ani neSarPoRath§) - 2lhanabprépanofuahdaedreRt i Vs t3t eof , sodi um

hydr oxi de, potassi um hydroxi de and t he conmpounds of fornula (VIII) bel ow
[err] in whPch VIF§tQaB96B§F%ﬁ§'r%§?%E%Y5ggTﬁméW?®r%ﬁﬂﬁﬁ¥t%ﬂ dwith a

hyd I - | kyl, 10 di cal ; y ,

Rlerr] and R or APFEHAF Ceng "E-P GorE SEAF™ OpY SR PFEFen oS bt &

hydr ogen atom o ernr]-C.e al kyl  or rel- rr r gxyal kyl

radi cal . The reégyyc%}g ea§§eEé%n%8§¥?F%%sF%Faééféia%cky£?fwf§%§§Whvention
can al so contain various adjuvants

N-W-N" (Vi)
N

in which W is a propylene residue optionally
substituted with a hydroxyl group or a C,-C, alkyl

10 radical; R,;, R,s, 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

15 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

20 organic thickeners, antioxidants, enzymes other than
the 2-electron oxidoreductases used in accordance with
the invention, such as, for example, peroxidases,
penetration agents, sequestering agents, fragrances,
buffers, dispersing agents, conditioners such as, for

25 example, silicones which may or may not be volatile or



15 used conventionally in conpositions for the dyeing of the hair, such
as anionic, cationic, nonionic, anphoteric or zwitterionic surfactants or
m xtures thereof, anionic, cationic, noni@aic, anphoteric or zwitterionic
pol ymers or m xtures thereof, inorganic or 20 organi c thickeners,

anti oxi dants, emxmieisedt herln-Hanrntimgy Zcened,r arrexiidesedpeeaseyinged in
accordance with the invention, such as, for exanple, peroxidases,

penetrati on agergentseapdesimrdifiegents, fragrances, buffers, dispersing
agents, conditioners such as, for 25 exanpl e, silicones which may or may
not be volatile or Neehfigy &P SV /maf Merseg &fddded dar Aledast
preserving agents  and opacifiers. Needless to say, a person skilled in the
art will take cirel t'Pkel@He (18 SOetthddd /Y 5?2‘5555 optdemgitement ary

conmpound(s)_such that the advant ageo properties intrinsically associated
with the r e%ldy-‘f%@ph]azﬂ%erbsﬁer%cﬁ%%qﬂ%%)i i &#’&‘&n&é’e\ma{él‘(aflﬁég%ﬁ\?@nti on are
TR R e Y s R
accordance wit i.nvent i an .c. i varg f ar u in_the form
of liquids, cr g%%éggﬁﬁé%ﬁﬁ _tr?gly %&O%;dgg}s%r i@é , ,tgr%_ ﬁ%‘%?\l&lgpher fpr m
which is suitablg fi5e dygl No-KefAt i dd RS2 1884 'a'&iv%@:fste'lﬁzma%rfe%%n hair.

In 15 this case the oxidation dyes and the 2-"el ectron
by the addition or additions envisaged.

10 The ready-to-use dye composition in accordance
with the invention can be in various forms, such as in
the form of liquids, 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

15 this case the oxidation dyes 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).

20 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.

According to this process, at least one ready-

25 to-use dye composition as defined above is applied to
the fibres, for a period which is sufficient to develop
the desired coloration, after which the fibres are

rinsed, optionally washed with shampoo, rinsed again



oxi doreduct ase(s) are present in the sanme ready-to-use conposition, and
consequently the said conposition nust be free of gaseous oxygen, so as to
avoi d any premature oxidation of the oxidation dye(s). 20 A

subj ect of the invention is also a process for dyeing keratin fibres, and
in particul ar lanamddierdatin fibres such as the hair, using the ready-to-use
dye conposition as defined above. According to this process, at |east one
ready- 25 to-use dye Wenmosid irequisedeftiondevallope the appbiredibn obhe
fibres, for a period which is sufficient to develop the desired col orati on,
after which thehe Brasstdme fribresd isopisiugdadlyl perwelad 3wand §Rampovtesi nsed
again 25 and dried. The tine required to develop the coloration on the
keratin fibres 4QﬁlﬁﬁﬁﬂIWPHGEEW@@ﬁS?l&h@eﬁweﬁmnété@daﬁﬁ B}BHCABre precisely
between 5 and 40 m nutes. Accordlng to._one speC|f|c enbodi nent
of the invehtion, the ﬁ¥%ﬁ%¥9&qgh§Fu&@§ ERECeltit REPP %P@Btwﬁﬁcﬁ Bonsists in

tel t th hand ti A
e um i ch | BTG TF GFGORSS HUHeE an?%sﬁf *hATRGH BREE and at 10

FaalTone o ghny g 1 Sl Qe gt gl
met a- di phenol Sa cacﬂﬂaoéir{:it&? (9{[ h%onﬁﬁ’l%’ln%,cqgipgshte'dQBm( @i’llch is
suitable for dyeing, at least one oxidation base and at

10 least one meta-phenylenediamine of formula (I) as
defined above as first coupler, at least one second
coupler chosen from meta-aminophencls and meta-
diphenols, and, on the other hand, a composition (B)
comprising, in a medium which is suitable for dyeing,

15 at least one enzyme of 2-electron oxidoreductase type
in the presence of at least one 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.

20 Another subject of the invention is a multi-
compartment dyeing device or "kit" or any other multi-
compartment packaging system, a first compartment of
which comprises composition (A) as defined above and a
second compartment of which comprises composition (B)

25 as defined above. These devices can be equipped with
means for delivering the desired mixture onto the hair,
such as the devices described in patent FR-2,586,913 in

the name of the Applicant.



conprising, in a mediumwhich is suitable for dyeing, 15 at | east one
enzyne of 2-electron oxi doreductase type in the presence of at |east one
donor for the said enzyne, and then in mys ng themtogether at the tinme of
use, after which this mxture is applied to the keratin fibres. 20

Anot her subj ect of therhevetdmgies switidhll fd11 oy tifenddyeiteg devi ce or
"kit" or any other nmulti- conpartnent packaging system a first conpartnent
of which conprikbssttoapostite amyedt ias deftihred abowwevenrd 4 isdcdmg its
conpartnment of which conprises conposition (B) 25 as defined above. These
devi ces can besegprpped wth neans for delivering the desired m xture onto
the hair, such as the devices described in patent FR-2,586,913 in the nane
of the Applicant. 26 The exanpl es WRAPLES | ow are intended to
illustrate the_invention wthout, however, limting its scope. EXAMPLES 5
DYEI NG EXARMPLESYEING EXAMPLES HEQ & use dye conpositions bel ow were

prepared (contents in rag‘%: COVPQOSI TI . 1 2 3
4 5 para-Phenyl enedff : %%Y"to‘us(ﬁégé\é FTRRE 15O PeF oy 8eT6 216 10
EOXI dation basg}egaléfég) iaércl)rpgénlt-é [3’_31{ rg}l;ams) : 0. 048 - - 0. 048
COMPOSITION 1 2 3 4 5
para-Phenylenediamine 0.216( 0.108 { 0.108 }0.216 | 0.216
10 {oxidation base)
2,4-Diamino-1- (8- 0.048 - - 0.048 -

hydroxyethyloxy)benzene
dihydrochloride {(coupler)

2-Amino-4-N- (8- - 0.028 | 0.028 - 0.056
15 hydroxyethyl)amino-
l-methoxybenzene
dihydrochloride (coupler)

1, 3-Dihydroxybenzene 0.198( 0.100 - - -
(coupler)

20 meta-Aminophenol - - 0.100 - -
{coupler)

5-amino-2-methylphenocl - - - 0.22 0.05

para-Aminophenocl - - - - 0.1

(oxidation base}

25 Uricase from Axrthrobacterf 1.5 1.5 1.5 1.5 1.5
globiformis, at 20
International Units
(I.U.)/mg, sold by the
company Sigma

30 Uric acid 1.5 1.5 1.5 1.5 1.5

Common dye support (") ") ) ") (") ("




hydr oxyet hyl oxy) benzene di hydrochl oride (coupler) 2-Am no-4-N-([err]-

- 0.028 0.028 - 0. 056 15 hydr oxyet hyl ) am no- 1-net hoxybenzene
dlhydrochlorlde (coupl er) 1, 3-Di hydroxyberzene 0.198 0.100 -
- (coupler) 20 met a- Am nophenol - - 0. 100

- (cougler Z-neth Iphenol 0.{22
0.05 par a- Ami 85ﬂéﬂ%ﬁa Tzed Water ds 00_g| 100 g | 100 g 10069 108xfdat i on
base) 25 Uricase fromArthrobacter 1.5 1.5 1.5 1.5 1.5
globiforms, at 20 International Units (1.U.)/ng, sold by the conpany Signa
1.5
)

30 Uic acid("): Common dye su 1.5 1.5 1.5 Common dye
support(*) *) (*) (*) (* (*) 27 Denineralized wat er
gs 100 g 100‘gEthaﬁ%b 100g 100 g (*) : Cormmon dye support:22-&tBanol
gg[grg]-b;'yg;]gxc@%%%ewgeem&w&% BT S nane Natr osol 250
Poly(derrg-C ermdgabdyl g:tm:qm’dbyashancaapaﬁySAqualon 1.0 g

- Poly(Cy-Cy,)alkylglucoside as an agqueous
solution containing 60% active material (A.M.)
buffered with ammonium citrate (0.5%), sold
under the name Oramix CG110° by the company
10 SEPPIC 8.0 g

- Monoethanolamine gs PH = 9.5
Each of the ready-to-use dye compositions
described above was applied to locks of natural grey
hair containing 90% white hairs, for 30 minutes. The
15 hair was then rinsed, washed with a standard shampoo
and then dried.
The hair was dyed in the shades given in the

table below:

EXAMPLE Shade obtained
20 1 Dark blonde
2 Light blonde
3 Pearlescent blonde
4 Dark mahogany blonde
5 Pearlescent blonde




solution containing 60% active material (A.M) buffered with amoni um
citrate (0.5%, sold under the nanme Oram x CGl10[err] by the conpany 10
SEPPI C

28 - noet hanol am ne
qs pH = 9.5 Each of thel ﬁm! Mﬁﬂlﬂmla
conposi tions described above was appli edct.eMecks of* nat w orey iilai r

containing 90% white hairs, for 30 mnutes. The 15 hair was then rinsed,
washed with a standard shanpooReadythenudei edmpdhéthanr feastidged in the

shades given in the table bel ow EXAMPLE Shade obtai ned 20
1 oxidationpgiyeibomdekgratin fibres, and in parghtubionde 3
Pear| escent bl onde 4 Dar k mahogany bl onde 5

Pear | escent bl ofd@an keratNg fibres rughyasothsehasmposherantesizedein

oxi dation dyeing of keratin fibres, and in particular human keratin fibres
such as the hai FP3hadtalOBPTIEESI n18 BhBedipmcWhpFRsés, spatabhedia® whi ch
is suitable forfgyeigg: - at | east one oxidation base, - at |east one first
coupl er chosen om“fre net a- phenyl enedi am nes of formula (1) bel ow, and

the - at least one oxidation base,
- at least one first coupler chosen from the meta-
phenylenediamines of formula (I) below, and the

10 addition salts thereof with an acid:

NH,

M

R; NHR,

in which:
- R, represents a hydrogen atom or a C,-C, alkyl, C,-C,
monohydroxyalkyl or C,-C, polyhydroxyalkyl radical;
- R, and R;, which may be identical or different,
15 represent a hydrogen atom or a C,-C, alkyl, C,-C,
monohydroxyalkoxy or C,-C, polyhydroxyalkoxy radical;
- R, represents a hydrogen atom, a C,-C, alkoxy, C,-C,
aminoalkoxy, C,-C, monohydroxyalkoxy or C,-C,
polyhydroxyalkoxy radical or a 2,4-diaminophenoxyalkoxy
20 radical; it being understood that at least one of the
radicals R, to R, is other than a hydrogen atom,

- at least one second coupler chosen from meta-



10 addition salts thereof with an acid: [err] in \m'ﬁﬁlﬂu R[err& represents

hyd ' - | kyl, - kyl
a hydrogen atomor a (Jerr]-Cerr] alky Cerr]-Cd !Hmc,mﬁ gmﬂLyybeor

Cerr]-Clerr] polyhydroxyal kyl radical; -28err] an
identical or different, 15 represent a hydrogen atomor a C[err]-([err]

al kyl, d err] - Gireindphmemaphsy carok yee teoydimrerCfler,r | - ( err] pol yhydr oxyal koxy

radical; - R4 represents a hydrogen atom a (err]-Cerr] alkoxy,
Cerr]-Cerr] amaoaldaxty,ord eandy @ erff |2 reresthriroopdlderedust age- C4

pol yhydr oxyal koxy radi cal or a 2, 4-di am nophenoxyal koxy 20 radical; it

bei ng under st ootYRRata2d | east one of the radicals Rerr] to Rerr] is

ot her than a hydrogen atom - at |east one second coupler chosen from neta-
29 ami nophenol s~ afld HRASE FPheHRE Lonithe A1 hfBHAine of 2-el ectron

oxi doreduct ase type, and - at |east one donor for the said enzyne; 5 it
not being possible for the said conposition sinmultaneously to contain the

conbi nation.of 2-am,no-_4-N([errn]+hydroxyet hyl.)am no- 1-.net hoxybenzene,
4- am no- S-Er’ret h%/"f p?régn%ejan érg%sn%l%]loq ~Tiet yel p%aelﬁglc“.o"fo“ loeorrposi tion
5 aehenyligaedi ani nes

ggc?gglmrjgat ?I ?%irnghc %%%%u?irig?n{ ?@ﬁ%ﬁngnﬂo&lféﬁbyﬁ%%%- met hoxybenzene,
3, 5-di am no- 2- npI MoKy - HydESYd thyl) amino-1-methoxybenzene, 4-amino-
3-methylphenol and 5-amino-2-methylphenol.
2. Composition according to Claim 1,

10 characterized in that the meta-phenylenediamines of
formula (I) are chosen from 3,5-diamino-1l-ethyl-
2-methoxybenzene, 3,5-diamino-2-methoxy-l-methyl-
benzene, 2,4-diamino-l-ethoxybenzene, 1,3-bis(2,4-di-
aminophenoxy)propane, bis(2,4-diaminophenoxy)methane,

15 1- (B-aminoethyloxy) -2,4-diaminobenzene, 2-amino-

1- (B-hydroxyethyloxy) -4-methylaminobenzene,
2,4-diamino-1l-ethoxy-5-methylbenzene, 2,4-diamino-
5- (B-hydroxyethyloxy) -1-methylbenzene, 2,4-diamino-
1-(B8,v-dihydroxypropyloxy)benzene, 2,4-diamino-

20 1- (B-hydroxyethyloxy)benzene and 2-amino-

4-N- (B-hydroxyethyl) amino-1-methoxybenzene, and the
addition salts thereof with an acid.

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

25 oxidoreductase is chosen from pyranose oxidases,
glucose oxidases, glycerol oxidases, lactate oxidases,

pyruvate oxidases and uricases.



e Rl | | |11

1-([err]-am noet hyl oxy) - 2, 4- di am nobenzenegzg2- am no- *

1- ([ err]-hydroxyet hyl oxy) - 4- met hyl am nobenzene,

2, 4-di am no- 1- et hoxy- 5- gt hyl ber#ageeitdoh dcadirlng to any one of the
5-([err]-hydroxyet hyl oxy) - 1- net hyl benzene, 2, 4-di am no-

1- ([ err]-di hydr pogareahiyigoxlgliesz endardctediiardnan 2Bat the 2-electron
1-([err]-hydroxyet hyl oxy) benzene and 2-am no-

4-N- ([ err] - hydr @xistdndduartiase- Isnetioseybémpaneriandeshefadditadn salts
thereof with an acid. 3. Conposition according to either of Cains 1
and 2, charactenmtﬂﬁphhﬁhqgﬁﬁaﬂh@IZhépé@Fh@QIQQicagxp@é@éﬂuctase i s chosen
from pyranose oxi dases, glucose oxidases, glycerol oxidases, |actate

oxi dases, pyruvate oxi d&ses an§olprsisden accggding to eBWpeBet Pnthe
according to any one of the preceding clains, chara teriﬁgd in_that the

2-el ectron oxi dét% 06 GlE100s ERAFAGTEEZESs &8 bPaknfhgl 2-electron
m cr obi ol ogi cal orkgiot chnolo%ical ori%in Conposition

. 5
according to any oie G IHE S &dedioRg & Qféf? ER8Palr 8¢i ¥8d%PA PRat the
- i . f - % Lgh
2-el ectron oxi dWe;ﬁt%;h‘%t 33811 VeE RS Q%gtlg%%ghglotfotﬁg %Qiﬁfi%!:gi\ése

relative to the t wel ght” of the rea y€e cOonposi
6. Conposi 4N ReaILitn@ 10 G aim5, characterized in that the
2-el ectron oxi doreduct ase(s)

10 6. Composition according to Claim 5,

characterized in that the 2-electron oxidoreductase(s)
represent (s) from 0.1 to 5% by weight relative to the
total weight of the ready-to-use dye composition.

7. Composition according to Claim 4,

15 characterized in that the donor (or substrate) for the
said 2-electron oxidoreductase is chosen from uric acid
and its salts.

8. Composition according to any one of the
preceding claims, characterized in that the donor(s)

20 represent {s) from 0.01 to 20% by weight relative to the
total weight of the ready-to-use dye composition.

9. Composition according to Claim 8,
characterized in that the donor(s) represent(s) from
0.1 to 5% by weight relative to the total weight of the

25 ready-to-use dye composition.

10. Composition according to any one of the
preceding claims, characterized in that the oxidation

base (s} is (are) chosen from para-phenylenediamines,



represent (s) from0.1 to 5% by weight relative ﬂmgﬁlimugluﬂﬁlﬁht of the
ready-t o- use dye conposition. 7. Conpositio aim4, 15
characterized in that the donor (or substgate) fbr $he sdid 2-el ectron

oxi doreductase is chosen fromuric acid and its salts. 8. Conposition
according to arjoulle daddre, pacedimigophanmg s, hhathct-amineghenolbatntihe
donor (s) 20 represent(s) from0.01 to 20% by weight relative to the total
wei ght of the rlestiyraayaisies dgsesonposition. 9. Conposition according to
G aim8, characterized in that the donor(s) represent(s) fromO0.1 to 5% by
wei ght rel ati ve to the Ylotal sinpasisgiiorha@cprdingady- Coaige l@ye

conmposi tion. Conposition according to any one of the preceding
clainms, char act‘él?alrzaé“d:e?lhlzc%tl% [r&adx ity IPGT pRIEPY) engdiarénesnagen from

par a- phenyl enedl am nes doubl e bases, _para-am nophenql s
ortho-anin Sthof #5% éit?cﬂ“ﬁ?%e? rmulacé&gosﬁfl ofB&ccor di ng to

C ai m 10, chara rized in th the hen ed| amnes are 5 chosen
fromthe conpolf %‘grolf I?osr%ﬁ %%ﬁre élcfﬁ(jn salts thereof with an
acid: [err] in which: - Rerr] represents a hydrogen atom a (err]-Cerr]
al kyl radical, NR;R
R?
Rs {m
!
NH,
in which:

- Ry represents a hydrogen atom, a C,-C, alkyl radical,
a C,-C, monchydroxyalkyl radical, a C,-C, polyhydroxy-
10 alkyl radical, a (C,-C,)alkoxy(C,-C,)alkyl radical, a
C.,-C, alkyl radical substituted with a nitrogenous
group, a phenyl radical or a 4'-aminophenyl radical;
- Rg represents a hydrogen atom, a C,-C, alkyl radical,
a C,-C, monohydroxyalkyl radical, a C,-C, polyhydroxy-
15 alkyl radical, a (C,-C,)alkoxy(C,-C,)alkyl radical or
a 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,
20 alkyl radical, a C,-C, monohydroxyalkyl radical, a
C,-C, hydroxyalkoxy radical, an acetylamino(C,-C,) -
alkoxy radical, a C,-C, mesylaminoalkoxy radical or a

carbamoylamino (C,-C,) alkoxy radical,



a C[erf]-C[err] nonohydr oxyal kyl radical, a (er l u roxy 10
al kyl radical, a ((err]-Cerr])al koxy(C[err] C[I I lwu llﬁu ﬁ”“g
Clerr]-Clerr] alkyl radical substituted wi gk a nitrdgertoud gfoup, a p henyl

radi cal or a 4'-am nophenyl radical; - R err] represents a hydrogen atom a
Cerr]-Cerr] alkylrgr ael'pcrabenascgehyqiré@enr§>rnna1bdsgelmoa<tycahkcyf aagi-cgl, a
Cerr]-Cerr] polyhydroxy- 15 al kyl radical, a

(Clerr]-Clerr])al kadiyd eradicglerr])al kyl radical or a Cferr]-Clerr] alKkyl
radi cal substituted with a nitrogenous group; - R7 represents a hydrogen
atom a hal ogen at om such l& accﬂmmﬁlﬁéonbra@ﬂoﬂfdlnsoépnéléﬂmf Ldori ne atom
a (Jerr]-Cerr] 20 al kyl radical, Cerr]- C[err] m)nohydrox¥al Kyl
radical, a C[errg aqaéﬁquraﬁﬁr oy & x%hea@iaé@l phgRylenediamines o

coet vl am 1ol e LGB T A0t Bl Bkttt s emise.  oai ol
32 t hal t | kyl
adical 12 Corfe oo# ilcea%r%%nti APED Frar ROV IEREC ARG 1 he
par a- pheny| e”ed'z’”E Qﬁﬁneqaf rfl B3 fr%r 3(1' 'r)ed%%l%'éos‘i” 659kt hyl-para-

par a- phenyl enedi‘dm ng, uyI enedi am e

2- chl or o- par a- p*}%&’éﬂﬁ"@%&rﬂﬂ%e 2 3-edigmRlehy- 2&%&%@9@9&@

2, 6-di met hyl - para- phenyl enedi ani ne, 2, 6-dret ra- phenyl enedi am ne,
2, 5-di net hyl - para-phend eredi ﬁﬁ?d“bhéﬂﬁﬁéﬂéaﬂdmﬂnepaNaN & methyl-para-

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

N, N- di pr opyl ¢ parghdrielataiiediiais ney, M-Alud1 -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(f-hydroxyethyl) -
2-methylaniline, 4-amino-2-chloro-N,N-bis(f-hydroxy-

15 ethyl)aniline, 2-B-hydroxyethyl-para-phenylenediamine,
2-fluoro-para-phenylenediamine, 2-isopropyl-para-
phenylenediamine, N- (B8-hydroxypropyl) -para-phenylene-
diamine, 2-hydroxymethyl-para-phenylenediamine,
N,N-dimethyl-3-methyl-para-phenylenediamine,

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

N- (B, y-dihydroxypropyl) -para-phenylenediamine,

- (4’ -aminophenyl) -para-phenylenediamine, N-phenyl-
para-phenylenediamine, 2-fB-hydroxyethyloxy-para-
phenylenediamine, 2-8-acetylaminoethyloxy-para-

25 phenylenediamine and N- (B8-methoxyethyl) -para-
phenylenediamine, and the addition salts thereof with

an acid.

13. Composition according to Claim 10,



N, N-di et hyl - 3-net hyl ani I i ne, N, N-bi s([err]-hydroxy | e

par a- phenyl enedi am ne, 4-ami no-N, N-bis([err]- hydraﬁ U "!I:”"II!J“!',
2-met hyl aniline, 4-am no-2-chloro-N, Nbis([®5r]-h = LION )
aniline, 2-[err]-hydroxyethyl -para-phenyl enedi am ne, o

2-f 1 uor o- par a- phehgrenedramedein2thaopt hpylfiopil &- bades Vi £ ech S et rom
N- ([ err]-hydroxypropyl) - par a- phenyl ene- di am ne,

2- hydr oxynet hyl - pheacphnpaoyhdaedf afidnmyla (III), and the addition salts
N, N- di et hyl - 3- met hyl - par a- phenyl enedi am ne, 20

N, N- (et hyl -[ err] thegeekywinyl anpaeddphenyl enedi amine, N-([err]

- di hydr oxypropyl) - par a- phenyl enedi am ne,

N-(4' -am nophenyl) - par a- phenyl enedi am ne, nyl - para-phenyl enedi an ne,

2-[err]-acetyl am noet hyl phenyl rfaeli akd_ne a d
N-([err]-nmethoxyethyl)-p nedi g e, an —&gdi tiqm salts
thereof with an acid. 13| n accordipg to ai m [0, 33

characterized in that the dou h%RQases are chpsen f ﬁgﬁ}h conmpounds of
formula (I111), and the addition salts thereof| with an®aif: [err] in which:
5- Zerr] and Zferr], ich may be-1dentical*-or differem, represent a

hydroxyl or -NH err] radical which nay be substituted with a Cerr]-Cerr]
al kyl radical oriwifhiantinker armY;

5 - 2, 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

10 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

15 C,-C; alkoxy radicals;
- Ry and R,, represent a hydrogen or halogen atom, a
C,-C, alkyl radical, a C,;-C, monohydroxyalkyl radical, a
C;-C, polyhydroxyalkyl radical, a C,-C, aminoalkyl
radical or a linker arm Y;

20 - Ry, Ryzs Ry, Ry, Ry and Ry, which may be identical or
different, represent a hydrogen atom, a linker arm Y or
a C,-C, alkyl radical;

it being understood that the compounds of formula (IIT)



- the linker armY represents a linear or br anchﬁu‘“l\ﬂﬁmﬂ“’“&\al n
containing from1l to 14 carbon atons, which nmay <l or

term nated with one or nore nitrogenous grups and/ or one or more hetero
atons such as oxygen, sul phur or nitrogen atons, and optionally substituted
wi th one or norechydinxyghlerodd likker rir]ergdr abdkoeguleadi cals; - Rerr]
and R err] represent a hydrogen or halogen atom a Cerr]-Cerr] alkyl
radical, a CJerr]-Cerr] mnohYompogat kyh acckwoding adEraim Q3err]

pol yhydroxyal kyl radical, a Cferr]-(ferr] am noal kyl radical or a |inker
armyY; 20 - Rrbaractefered, 1R ehaf tif edoybla[kasgs ofd IRwrula WHIIoh may
be identical or different, represent a hydrogen atom_a |linker armY or a
Jerr]-derr] aRk§l chageeafronNpa] Tﬂ@l%lhéé? %oty e Hatl 1 Xoisulids of
formula (111) 34 contain only one linker armY per nolecule 14.

Conposi t i on®accBPEPABRERYH al n? 131 2R iReRERAR Yed N N 1 RS tHd YFHMBYE bases

o o 1L 8, S P s R e N
ethyl)_N’Nl_blS&gﬁégg}??Ebgﬂ¥£%§é$%%§8€%%f%&é@hylenediamine,

N, N - bi s(4-am no nyl'ytetrane

N, N -bis([err]-Rydro e Ph-S{ @ N (PER -
tetramet ﬁ[w en]ed%ﬁﬁ nég{gtl(\lﬁl{}l‘?’%%%ﬁeﬁheﬁﬁlgﬁ ng‘%ﬁ%%%“l ngphenyl)
tetra”Ethy|enedtéﬂkﬂﬂet?ﬁb@n@&§£ﬁiﬂ¥!)N,dh{bfﬁ?Kf%éthylaminophenyl)-

am no- 3' - met hyl phenyl ) et hyl enedi am ne an

10 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.

15. Composition according to Claim 10,

15 characterized in that the para-aminophenols are chosen

from the compounds of formula (IV), and the addition

salts thereof with an acid:

OH

17
(V)

18
NH

in which:

- R,, represents a hydrogen or halogen atom or a C,-C,
20 alkyl, C,-C, monohydroxyalkyl, (C,-C,)alkoxy(C,-C,)alkyl,

C;-C, aminoalkyl or hydroxy(C,-C,)alkylamino(C,-C,)alkyl

radical,

- R,y represents a hydrogen or halogen atom or a C,-C,

alkyl, C,-C, monohydroxyalkyl, C,-C, polyhydroxyalkyl,



1, 8- bi s(2, 5-di am nophenoxy) - 3, 5- di oxaoct ane, and th iy fui t her eof
with an acid. 15. Conposition according to Claim 10ﬂmmmmm gm &m,zed in
t hat the para-am nophenols are chosen fromzsthe conpounds ot fror

and the addition salts thereof with an acid: [err] in which: - R[err]
represents a hydiogep sidta1xgan @, o0) Wyeshddliyl] -oFf eI, } CAG lddet-,
Cerr]-Cerr] nmonohydroxyal kyl, (Cerr]-Cerr])al koxy((err]-Cerr])alkyl,
Clerr]-Cerr] am{matkylkyl radical,

hydroxy(Cerr]-Clerr])al kyIamno(C[err] Clerr])alkyl radical, - Rerr]
represents a hydrdagéeing madegenoatotrhet atClemst- cperef éhﬁyradlcals
Cerr]-Cerr] nonohydroxyal kyl, C[err]- C[ err] pol yhydroxyal kyl , 35
Clerr]-derr] amRipadkyRis G@fﬁ?‘-’je@[%r&] Oy

(derr]-Cerr])al koxy- (Cerr]-Cerr])alkyl radical, it heir understood
t hat at IeastJ one of the radi-cal '“RPélllt]loﬁr aRFQFFi]mEeEPegg &> hydr ogen

atom 5 Conposi ti or di to.dl 1 h q
in that the para%%ﬁéﬁ&m 1t |t eEP'@)r-} af"‘g‘lc?ﬁ%bgﬁoi?oﬁ?ar acterize

S O A DRI ALK
ngrmoii)(;r’ret gilnl ﬁg(rarergt?lhyel "f}ﬁ?hl?e%oi milt %%%%EtBhfllB%%ghenol 4-amino-3-
([err]- hydroxyetm@&ygﬂyﬁggﬂp@ﬁﬁﬁﬁﬁgl43%%Iﬁoa@Lﬂ@t%ylphenol, 4-amino-2-

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

15 17. Composition according to Claim 10,
characterized in that the ortho-aminophenols are chosen
from 2-aminophenol, 2-amino-5-methylphenol, 2-amino-
6-methylphenol and 5-acetamido-2-aminophenol, and the
addition salts thereof with an acid.

20 18. Composition according to Claim 10,
characterized in that the heterocyclic bases are chosen
from pyridine derivatives, pyrimidine derivatives,
pyrazole derivatives and pyrazolopyrimidine
derivatives, and the addition salts thereof with an

25 acid.

19. Composition according to any one of the

preceding claims, characterized in that the oxidation

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



fl uorophenol, and the addition salts thereof with an

17. Conposition according to Caim 10, characteri zeLﬂﬁmul"mIHMH I“I

ort ho- am nophenol s are chosen from 2-ani noglgenol , 2- aii nob- 5= et hyl pfienol ,
2-am no- 6-net hyl phenol and 5-acet am do- 2-am nophenol, and the addition

salts thereof witdianieCith 2 total weightl®f tGRMRE dompoateabd.ng to
Cl aim 10, characterized in that the heterocyclic bases are chosen from

pyridine derivatives, pyrizodi neomesdimaidny et candiarolte damivatioves and
pyrazol opyri m di ne derivatives, and the addition salts thereof with an 25
acid. 19. ConposchawectaEciomet nin ttthanyk lenexdfdathenphecsedisng ¢l ai s,
characterized in that the oxidation base(s) represent(s) from0.0005 to 12%
by wei ght 36 repuasant (9 tiron At A05Swdiqis &fy twed ade redmsayiet tontheo.
Conposition according to Claim19, characterized in that the oxidation
base(s) representqsdl fweialt 0ub the sigeycamuasit ic®.ati ve to the 5 total
wei ght of the dye conposition. 21. Conposition according to any one_of the
preceding claims, charact &t} zedIH I IThEIRATE WghitRo G 6FS Qrfet@ﬁosen
fromthe compounds, of 1,95 & kel e ANLd N5, 3901190 3akL3 ther eof
aminophenols are chosen from the compounds of
formula (VI) below, and the addition salts thereof with

10 an acid:

OH
25

V)

NHR,,

24

in which:
- R,; represents a hydrogen atom or a C,-C, alkyl, C,-C,
monohydroxyalkyl or C,-C, polyhydroxyalkyl radical,
- R,, represents a hydrogen atom, a C,-C, alkyl or C,;-C,
15 alkoxy radical or a halogen atom chosen from chlorine,
bromine and fluorine,
- R,; represents a hydrogen atom or a C,-C, alkyl, C,-C,
alkoxy, C,-C, monohydroxyalkyl, C,-C, polyhydroxyalkyl,
C,-C, monohydroxyalkoxy or C,-C, polyhydroxyalkoxy
20 radical.
22. Cowmposition according to Claim 21,
characterized in that the meta-aminophenols of
formula (VI) are chosen from meta-aminophenol, 5-amino-

2-methoxyphenol, 5-amino-2-(B-hydroxyethyloxy)phenol,



OH [err] in which: - R23 represents a hydrogen atomﬁll Hﬂ] ”ﬂj ]
alkyl, derr]-Cerr] nonohydroxyal kyl or CJerr]-Cer lﬂ ml“ gmyl
radical, - R24 represents a hydrogen atom g;Cerr]-Cert] "al Ryl Sor*

Cerr]-Cerr] 15 al koxy radi cal or a hal ogen atom chosen from chl ori ne,

brom ne and fl uosi-aeino-Bl-eethylppeasent s-g- mﬂdhfﬂﬁﬁxﬁé@mfpfarﬁ‘ino—
Cerr]-Cerr] alkyl, (err]-Cerr] alkoxy, (err]-Cerr] nonohydroxyal kyl ,
Cerr]-Cerr] poRyhmedhgipakkypll, €F8ri(pB-Eérokysonphysndxyad kiyh®Ey -
Cerr]-Cerr] pol yhydroxyal koxy 20 radi cal . 22. Conposition according to
Cl ai m 21, char acBerezbylphenhat Bhamieoas anenbpkendtseoyIiphendh, (VI) are
chosen from net a- am nophenol, 5-am no- 2-nethoxyphenol,

5- ami no- 2- ([ er r ] ShpaioRyatBiloxg)y pheadhylphesohm hoamimet hy4 phismat hoxy -
5-N-([err]-hydroxyethyl)am no- 2-nethyl phenol,

5-N-([err]-hydr of?}ij‘éflﬁ;/l'l ?BH Ao 2-hEehRexyPropykahiiphefonethylphenol, and

5- am no- 4- net hoxy: 2- net.hyl. pheno 5- am no-4-ch| or o- 2- net hyl phenol ,

5- ami no- 2, 4-di rrefy'ﬁng‘EdéglgBh@ﬁiFsaﬁherGOf with an acid.

5- - hyd | am - 2- et hyl I d.the addition sal t her eof
oithoan acid 5% ehrmost { E8n aERUPHFRELOD ARECHIASTCE M RO RS il o

characterized in : - _di hosen from t he conpounds of
10 formula (VI F%QE%F%\%S g%%t“ﬁé gg%?%?)%ﬁé%?(?sl? htg?ae%ft f RS aci d:
diphenols are chosen from the compounds of
10 formula (VII) below, and the addition salts thereof

with an acid:

OH

Ras
Vi)
OH

27

in which:
- Ry and R,,, which may be identical or different,
represents a hydrogen atom, a C,-C, alkyl radical or a
15 halogen atom chosen from chlorine, bromine and
fluorine.
24. Composition according to Claim 23,
characterized in that the meta-diphenols of
formula (VII) are chosen from 1,3-dihydroxybenzene,
20 2-methyl-1,3-dihydroxybenzene, 4-chloro-1,3-dihydroxy-
benzene and 2-chloro-1,3-dihydroxybenzene, and the

addition salts thereof with an acid.



OH [err] in which: - Rerr] and Rerr], which my b m i "

different, represents a hydrogen atom a C[err]-C[eﬂ"l mlu/m limlu:ull or a
15 hal ogen atom chosen from chl ori ne, braggi ne and fl ubrihe." 24, *
Conmposition according to Caim23, characterized in that the mneta-di phenols

of formula (VI1) are chosess fr @vmbodidiiyda@ephanngneo 288y one of the
2- et hyl - 1, 3-di hydr oxybenzene, 4-chloro-1, 3-di hydroxy- benzene and
2-chl oro- 1, 3- di hydraedien zee msgnatHahrecaediitziedn igalkthatt heeeoktat-t h an aci d.
38 25. Conmposition according to any one of the preceding clains,
characteri zed i rphdrstlaresiimatiae (sheofl doadivd@ d(syeptrebentmiba €kpm
represent(s) from0.0001 to 5% by weight relative to the total weight of 5
the dye conposi td 0260 Compsivsightagedediliivg te Chei fr28l whaghtt efi zed
in that the neta-phenyl enedi ami ne(s) of fornmula (I) represent(s) from 0. 005
to 3% by weiyht th8 AV AP idr-al wei ght of the dye composition. 10
27. Conposition according to an he precedi n% cl.ai,ns

t

%rmone aof t
characterized in that the 4fet a-CoHRRATIIHOHPCSPT @800t fré 3Bt 45di phenol (s)

0 : .
represent from Odhoaoroalct‘:[eori8z/é)éoyin\,\%|h%q:t trheeI Etar;[elt\é‘te—ptlrl(c)anty eente tiglmine (s) of

formula (I) represent(s) from 0.005 to 3% by weight
relative to the total weight of the dye composition.

10 27. Composition according to any one of the
preceding claims, characterized in that the meta-
aminophenol (s) and/or the meta-diphenol (s) represent
from 0.0001 to 8% by weight relative to the total
weight of the dye composition.

15 28. Composition according to Claim 27,
characterized in that characterized in that the meta-
aminophenol (s) and/or the meta-diphenol(s) represent(s)
from 0.005 to 5% by weight relative to the total weight
of the dye composition.

20 29. Composition according to any one of the
preceding claims, characterized in that the addition
salts with an acid are chosen from the hydrochlorides,
hydrobromides, sulphates, tartrates, lactates and
acetates.

25 30. Composition according to any one of the
preceding claims, characterized in that the medium
which is suitable for dyeing consists of water or a

mixture of water and at least one organic solvent.



wei ght of the dye conposition. 15 28.llﬂﬂwm il ording to
Cl aim 27, characterized in that characterized in I ﬂg'mmm!ﬂ

am nophenol (s) and/or the neta-di phenol (s) sgepreseht(s) Yram 6.0 to 5% by
wei ght relative to the total weight of the dye conposition. 20

29. Conposition accordi ngit 0 abmgig tfor! RR DY RS Ghdl Bhe of the
characterized in that the addition salts with an acid are chosen fromthe

hydrochl ori des, pgnetfeahiram diesimssulqhatrs.ertizidd dneshatadtahas angrHaegt at es.
25 30. Conposition according to any one of the preceding

cl ai ms, charact dsataeskern 6 tdrat tihe nedi um which is suitable for dyeing
consists of water or a m xture of water and at | east one organic solvent.
31. Conposition accordi ng 32 arSomps i¢gfidrheqeretiadion g oc kaymenecbdr beeri zed
inthat it has a pH of between 5 and 11. 32. Conposition according to any
one of the ® pPrwwiling dldins, darmaaterized iim that it contailns at | east
one peroxidase. 33. Process for, dyeing keratin fibres, and in particular
human keratin filiaE Rt REFPHEABS 1, characterized in that at |east one
ready-to-use dye 10 conpasition as defined i.n any one of .the preceding
clains is applied to the said fAiRcESs fffé%I éiyﬁéﬂgogemtaﬁ if§i’§815f'i E‘Pgnt to

devel op the des'fﬁ“%é%lfgéféfnhuman keratin fibres such as the hair,

characterized in that at least one ready-to-use dye

10 composition as defined in any one of the preceding
claims is applied to the said fibres, for a period
which is sufficient to develop the desired coloration.

34. Process according to Claim 33,

characterized in that it includes a preliminary step

15 which consists in separately storing, on the one hand,
a composition (A) comprising, in a medium which is
suitable for dyeing, at least one oxidation base and at
least one first coupler chogsen from the meta-
phenylenediamines of formula (I) as defined in Claim 1

20 or 2, at least one second coupler chosen from meta-
aminophenols and meta-diphenols, and, on the other
hand, a composition (B) comprising, in a medium which
is suitable for dyeing, at least one enzyme of
2-electron oxidoreductase type in the presence of at

25 least one 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.

35. Multi-compartment dyeing device or



34. Process according to Caim 33, characterized in tha”m"

prelimnary step 15 whi ch consists in separately stori “#'ﬁ ?mlmm
hand, a conposition (A) conprising, in a ngdi umwhich is*suftabletf

dyei ng, at |east one oxidation base and at |east one first coupler chosen
fromthe neta- pbeny| efleshaetaeszed fordnd@ (d )imshdrfd nediirytd aim 1 20

or 2, at |east one second coupler chosen from nmeta- am nophenols and

nmet a- di phenol s, canplaronet thecatdret s tran oo aninmiesi t (20N JB)deddmad Snng, in a
medi um which is suitable for dyeing, at |east one enzyne of 2-el ectron

oxi dor educt ase Cypami 3 tdued pr eserwnd oforgariinent exstpwisdrgonor for the said
enzynme, and then in mxing themtogether at the tine of use, after which
this mxture iscappbsition (Be kerdefingd pkreClagmn 3yl ti - conpart nent dyeing
devi ce or 40 "kit", characterized in that it includes a first
conpartment conprising conposition (A as defined in Caim34 and a second
conpartnent conprising conposition (B) as defined in Caim 34.



