COVPOSI TI ON FOR THE OXI DATI ON DYEI NG OF KERATI N FlI B%? AND DYI?j &IGAP

USING THI'S COVPOSI TION The invention relates to a c the

oxi dation dyeing of keratin fibres, anq_in 5 parti lgﬁ E?

fibres such as the hai r, conprising, |n a nedluntmhlch I'S Sui 1
dyeing, at |easfs 1{3;1\; ﬁﬁi ]{&'iﬂ% ﬂt%? as coupl er
and at | east one enzyne -e ectron oxI dor educt ase type I'n e presence

of at |east onepifresdfRS’ piREnE"BrREGESSCHEYNE TRRS é@m’éng‘ﬁéhng process
using this conmposition. It is known to dye keratin fibres, and in

particul ar human hair chei hhv@ﬁ@1@ﬁm&btb@nioC@nbam@ngtQ&hd%blron dye
precursors, in particular ortho- or 15 par a- phenyl enedi am nes, ortho- or
par a- am nopbheeobgidadibet déyedygl b€ keasesinwfiibireareaganenal |y referred to
as oxidation bases. Oxidation dye precursors, or oxidation bases, are

col our| Bss parweaklgrcbhoanetecanpoudidbrelsi shchwaentbenbhaded w th oxi di zi ng
products, can give 20 rise to coloured conpounds and dyes by a process of
oxi dative conupnisingn. int ai pedivm khdwh tisasutibebdkades dyeanged with
these oxidation bases can be varied by conbining themwth couplers or

col our nodi BFet§asthenpapréfagion basgy Shésénora -pafrcswbarifidom aromatic
net a- di am nes am nqphenol s, neta-di phenols and_certain heterocyclic

conpounds. ?ﬁeCQHPiﬁFyaBﬁ S| dEBPES OREe G 3Y™Ex Pdat 6 SCtTon

oxidoreductase type in the presence of at least one
10 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 dye compositions containing
oxidation dye precursors, in particular ortho- or

15 para-phenylenediamines, ortho- or para-aminophenols and
heterocyclic bases, which are generally referred to as
oxidation bases. Oxidation dye precursors, or oxidation
bases, are colourless or weakly coloured compounds
which, when combined with oxidizing products, can give

20 rise to coloured compounds and dyes by a process of
oxidative condensation.

It is also knewn that the shades obtained
with these oxidation bases can be varied by combining
them with couplers or colour modifiers, the latter

25 being chosen in particular from aromatic meta-diamines,
meta—aminophenois, meta-diphenols and certain
heterocyclic compounds.

The variety of molecules used as oxidation



2 bases and couplers allows a wi de range of colours to be obtained. The
.so-cal l ed "permanent" col oration obtained by neans of these oxidation dyes
nmust noreover satisfy 5 a certain numzer of requirenents. Thus, it nust
have no toxicol ogi cal drawbacks, it nust be able to give shades of the
desired i ntehsséy and cbupletsbelabive towiidehshage exXt epialragent ®e(light,
bad weat her, washing, pernmanent-waving, perspiration, rubbing). 10

The dyes nusebbpipeBe able to cover white hair and, lastly, they nust be as
unsel ective as possible, i.e. they nust give the snallest possi bl e col our

di fferences al ong the ?bﬁespeﬁgﬂﬁeéf"QéﬁéﬁpﬁnFFbF@lOWRFéﬁnnﬁ?tannﬁdct be
differently sensitized 15 (i.e. damaged) between its tip and its root.

The oxidationgWEFﬁﬁ Bf EEFé?lﬁxﬁﬁEFé§nlQYﬁén@PéFl?°€§Pﬁﬁ€dséﬁﬂsﬁﬁ al kal i ne
medi um En t he gresencerE dro% EEFOXIde wever,, the use of al kaline
media in the A FESERLB BIMRGUr BienSAELoRGBt50 TPHSve LEnBYGEahiBNEK Nt
causi ng appreci abl datio the _fibr S as .consj der abl e

bl eachi ng ofg?ﬁécRngflﬁﬁ gﬁ?ggackﬁlcﬁt ?uﬁgtbg ﬁ8$§ &85??‘5{8@!h $

oxi dati on dygngnaf gkes aLhn; LBRes (0.3l 50 He<eaptl edhgut.using oxi di zi ng

systens ot her t ydrogen peroxi stch as enzynatlc systens. Thus,
it has al reawtiqgeaner e&%@ﬁaﬁoaegﬁtger@tlbﬂtf' Baeswea@heérwgglhghg' n patent

application EP-A-0, 310,675, wth conmpositions conprising an oX i'on base
and permanent-waving, perspiration, rubbing).
10 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

colour differences along the same length of keratin

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

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

20 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
also be carried out using oxidizing systems other than

25 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

compositions comprising an oxidation base and



3 optionally a coupler, in conbination with enzymes such as pyranose

‘oxi dase, gl ucose oxidase or uricase, in the presence of a donor for the
said enzynmes. Although being used under &onditions which do not result in a
5 degradation of the keratin fibres which is conparable to that caused by
t he dyes usedophiomelly egepeepber hydinogenbpapdxPtewitheseziyesnguphocesses
neverthel ess | ead to colorations which are not entirely satisfactory, in
particul ar as®? cRaF¥ROTRePrifasensglycese oxadaresPst HEEEas6. t A8 #ARI ous
attacking factors to which the hair may be sybjected. The Applicant has now
di scovered t hBfSFERFS %Es@i@?@OFOfBEtS%ﬁ AeR d§BEYMGAi chliPaughpabl e of

| eading to |2$ense colgratéons mﬁggﬁut o] 1 se any significant

, I, 15 ]
degradation oftHé k&Fath ?Fb?8§§ anﬁhWéhggrg°r8P§?F$§P§Fuﬁ ePective and
e suby acs ed. SRy PRaREH ir oo af AP o RETaBIE B 5PRYR! BRLho4E BMpaRabIE NI T T

be subjec

2-anin0-3-hyd€8xyﬂ%gg éng?;BgO?ﬁgfﬁggg usgadiﬂtthﬁﬁ%eggsc%n%¥ne of

2-el ectron oxi dore ase presence o east one~donor for

the said e”WH?%rJEéﬁ gLssygLy {RLUE apeiﬁgs};ﬁoetesgge H@@éﬁegeheggmi on.

25 o fTrst” subject of the invention is thus a ready-to-use
conmposi tion fosadiheooxbUatheNodyewRichl aker abktnehihkasy and in particul ar

human keratin fibres such as the hair, characterized in that it conprises,
satisfactory, in particular as regards their intensity
10 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
leading to intense colorations, without giving rise to

15 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 combining at least one
oxidation base, 2-amino-3-hydroxypyridine as coupler

20 and at least one enzyme of 2-electron oxidoreductase
type in the presence of at least one donor for the said
enzyme.

This discovery forms the basis of the present
invention.

25 A first subject of the invention is thus a
ready-to-use composition for the oxidapion dyeing of
keratin fibres, and in particular human keratin fibres

such as the hair, characterized in that it comprises,



4 in a nediumwhich is suitable for dyeing: - at |east one oxidation base,
- 2-am no- 3- hydroxypyridine and/or at |east one of the addition salts
thereof with an acid as coupler, 5 - at4dleast one enzyne of 2-electron
oxi dor educt ase type, and - at |east one donor for the-said enzyne. The
ready-to-use djeacHesdsit Whd ol igc soridaide fiath dvedngivention | eads to

i ntense, 10 rel atively unsel ective colorations with excellent properties
of resistance “bétthless& PE€p &R tdGENR®Sfuch as |ight and bad weat her and
to perspiration_and.the_various tregtjments to which_the hair nmay be

subj ect ed (m§h?ﬁ&?‘lﬁé>r'&§%éfﬁtr-qmyﬁglﬂmf5 and/or at leagtsgiee@f ¢fhq he
invention is also.a process for the oxidation dyeing of keratin fibres
using this reé’l‘g%-ltt 98‘553335 c?g‘ﬁﬁ(?é)left "% %'ﬁ{’eaf-léféﬁgtcﬁﬁp Ydor educt ase('s)
used in the ready g use dye corpesidtd on I ASCer dance. W Lhe 20

i nvention"can bée chosen in parntl ¢l & 7 om pyranosé oxi ases,asgﬁ ucose

oxi dases, gl yo&%gl’ Qxjgdases, lactate oxidases, pyruvate oxidases and
uri cases. According to the invention, the 2-el ectron oxidoreductase is

preferably chaser fLABULUNEASRH 3 cHANidBla JHAMRDI ol ogi cal or
bi ot echnol ogi cal origin. By way of exanple, nention may be nmade of uricase

extracted from boar |iveahe HdaGRSE SR8 AN Al idohif orm s, as wel |
as uricase from
accordance with the invention leads to intense,

10 relatively unselective colorations with excellent
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).

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

The 2-electron oxidoreductase(s) used in the
ready-to-use dye composition in accordance with the

20 invention can be chosen in particular from pyranose
oxidases, glucose oxidases, glycerql oxidases, lactate
oxidases, pyruvate oxidases and uricases.

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

25 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



5 Aspergillus flavus. The 2-el ectron oxi doreductase(s) can be used in pure
crystalline formor in a formdiluted in a diluent which is inert with
respect to the said 5 2-el ectron oxi doyeductase. The 2-el ectron

oxi doreduct ase(s) in _accordance with the invention preferably representls)
from 0. 01 to?2=0%sy MeisgHtlaapisroxi nately relative to the total weight of
the ready-to-use dye conposition, 10 and even nore preferably fromO0.1 to

5% by wei ght approxi matiisy 7@lagten SR BIGIRSe (&dc sl Re B he

i nvention, the term donor i .under%stood t.o refer to,.the var.i ous substrates
i nvol ved in tlﬁ’epf‘ifr?cﬁré’rﬁtr?gﬂdf“et TILioF 2% G58h s uteskiidofeduct ase(s) .

The nature ofg.t;he _donor. (or, substrate) .fqr the said.enzyne varies dependi ng
on the natur edl(}fuetnﬂ:e “%‘-leq(hecl’tsr O a"olrtgldlfcets seecztugceod.t-'%l—eorS npl e, as donors

for the pyranoss Qx4 %S%%i%dg Sy be made of 20 D- gl ucose, L-sorbose

and D-xylose; as a dono gl'ucose oxi dases, nention may be nmade of

D-gl ucose; as donors fahd he Oligs:, dygégygaﬁ g%ggi n;npy be made of
g é}lasggln or the a(sq 49

gl ycerol and di hydroxyacet one; nors ctat e oxi dases, nention
may be made Qfcd AddraG it he AR drtS Rldri £ ARHAPN Vep fleddq )Py T Uvat e

oxi dases, nention may be nade of pyruvic acid and its salts; and lastly, as
donors for tifxdy iccasieso B0Y iWN wEyHE dfd®oximately relative to
the total weight of the ready—to—use dyve composition,
10 and even more preferably from 0.1 to 5% by weight
approximately relative to this weight.

According to the invention, the term donor is
understood to refer to the various substrates involved
in the functioning of the said 2-electron

15 oxidoreductase(s) .

The nature of the donor (or substrate) for
the said enzyme varies depending on the nature of the
2-electron oxidoreductase used. For example, as donors
for the pyranose oxidases, mention may be made of

20 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
of glycerol and dihydroxyacetone; as donors for the
lactate oxidases, mention may be made of lactic acid

25 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.



of uric acid and its salts. 6 The donor(s) (or substrate(s)) used in
accordance with the invention preferably represent(s) fromO0.01 to 20% by
wei ght approximately relative to the totéal wei ght of the ready-to-use dye
conposition in 5 accordance with the invention, and even nore preferably
from0.1 to 5% by appr@??nﬁ?épy(ﬁéléPFvéupétFﬁF§(ﬁéﬂgﬁﬁedTH@ nature of the
oxi dati on base% % used in the ready-to-use dye copposition is not a
critical 10 3°FaEPBRCSTHE) cahebénafﬁagéﬁn Pﬁepﬁaf—'@ ¥l AEPIEEERTI&r a-

h I di h t h I d
et of ocycl | CEbRIaRr Do CBaZls. EXnRgoCho BRFR BRI nEAIAFANES Wi Ch can be

used as oxidafi ogoggieWSlghEh%fd¥ c%nggslgbgﬂ%etﬁgecgﬁgﬁﬁ%gédggcsgrhhrathe

i nvention, manfl on nmay be nmade i n

('> be' ow, apd.thg.addi ma gakt inbgart%fn Wahe Gef C&n B2 L ek,
f ﬂ aI %% adlcal

-"Rlerr] represents a hydiogen atom

20 a C[g r ngly | I err]
pol yhydr oxy- gFtyEI?a%%cgg 89 q%?é%%k%ﬁkgp?d?gqﬁgiéggFgrF% %%err])alkyl

radical, a Cyerght(ferr] aIkyI radi cal substituted with a nitrogenous
group, a phenyl radical or a 4'-am nophenyl radical;
The nature of the oxidation base(s) used in

the ready-to-use dye composition is not a critical

10 factor. They can be chosen, in particular, from para-
phenylenediamines, double bases, para-aminophenols,
ortho-aminophenols and heterocyclic oxidation bases.

Among the para-phenvlenediamines 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 of formula (I) below, and

the addition salts thereof with an acid:

NR,R,

NH,

in wnich:
- R, represents a hydrogen atom, a C,-C, alkyl radical,
20 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;



7 - Rerr] represents a hydrogen atom a Cerr]-Cerr] alkyl radical, a
‘Cerr]-Cerr] nonohydroxyal kyl radical, a (Jerr]-Cerr] polyhydroxy- alkyl
radical, a (Jerr]-Jerr])al koxy(C[err]-@err])al kyl radical or a
Cerr]-Cerr] alkyl radical substituted with a nitrogenqus 5 . group; -
Rierr] represent® §°RY&F65EF 5t E‘Pﬁdré’gﬁé’i Sc'j@ﬂ"af‘oﬁr’éﬁt H"q}sy]a &g tne,

brom ne, iodine or.fluorine atom a rr]zClerr]_alkyl radical, a
Clerr]-Cerr] noanoqﬁr?gf‘ on*%m(%r?%%%, 5J1%fcé?;] -?:[éfr%‘ ﬁ?gygﬁlﬁf’ﬁfiy

radi cal , an acety 'q_q(ﬁ]l r]-decrl) K adical , ;a
Clerr]-Cerr] rrea'}slly@m noa {a{o%(’y G a@‘flc]gr7%&%"%&%?&25%%%%%3?&%% Prderr])
al koxy radical, 4 Rdre d : O I t

~(err]-Cerr] alakyclF$ rcédﬁ:a .fn%ﬁ%%gtyhéeﬁ’?ng?%g%%%%u‘ggg?oﬁpg%?é?g?%?a (1) 15
above, mention ryelye made in particular of am no,

mono(Clerr]-Clerr])al kylam no, di(Cerr]-Clerr])al kyl am no,
tri(Clerr]-d-erm,) repiégkanisna, hyarelwdr @xweCl ar hhalcheh brakk $ham Re,

i m dazol i nium and ammoni um radi cal s. Anong the para- phenyl enedi am nes of
formula 20 (1 )a adiove;imentbmomirey, bodbae aorElyparineweshy Hfc,-c,

par a- phenyl enedi am ne, para-toluyl enedi am ne, 2-chl oro-

par a- phenyl enedialiivie, raii3sadi met Hy-Cpamanphedybryelkdl ankdical, a

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

2, 5- di net hyl - para=Caohyappeygl epredi Batiheal, an acetylamino(C,-C,)-

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 pridby! - pars-k Bhe Radicad arf r%,‘cdf-faﬁﬁﬁ%@IRERPﬂpé‘?WI ra3dpeehypantl i ne,

NN-bEs(Lerr] - hydr Qoret i R @ Ry gngdl agi ng,  4-am no-
-~ R, represents a hydrogen or halogen atom or a C,-C,
alkyl radical.
Among the nitrogenous groups of formula (I)
15 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.
Among the para-phenylenediamines of formula
20 (I) above, mention may be made more particularly of
para-phenylenediamine, para-toluylenediamine, 2-chloro-
para-phenylenediamine, 2,3—dimethyl—para—phénylene—
diamine, 2,6-dimethyl-para-phenylenediamine,
2,6-diethyl-para-phenylenediamine, 2,5-dimethyl-para-
25 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-



8 N, N-bi s([err]-hydroxyethyl)-2-nethyl aniline, 4-anino-

2-chloro-N, N-bis([err]-hydroxyethyl)aniline, 2-[err]-hydroxy-

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

2-i sopropyl - par a- phenyl enedi am ne, 5 .
N—([err]-hydrBxypgbpygyhﬁdraxwhéhyﬂén@dmgﬁhﬁéﬁnilhyénoﬂyamino—
nethyl-para-phenglenedianine, N,N—dinethgl-3-nethyl- para-ghenylenedianine,
N, N- (et hyl - [ efFFohgEPONYNrRyE) BphyaropHeriyénasiannfe, 2-P-hydroxy-

N-([err]-di hydroxypropyl):para- phenyl enediamnine,
N (L o nonheRy Y PR R B RS B B 2o I8 ko -para-phenylene-

N- ph | - - ph I di.am - - hyd T

B b e E L gk B el B R pine,

t hyl - =ph | di.an d_N- - net t hyl ).-

eyl or. e syBRanyl peeh a0,ne: a0 LS FLABRUELD e 1
Al h = di.am Lot oul

ATong e Par BsPRERALSDEOLE 0es, B A, (1) cSHRKEy) >t

2-i sopropyl - pas2aPpaBy,¢RadLaAARe, N,N- (ethyl-B-hyd thyl) -para-
2-[err]-hydro§yethgl-pgra-phenyleﬁedianiég, -[grrf-ﬁ§§ygxyyl) para

ethyloxy-parapﬁeﬁpyéﬁaaﬂhmmhae,N24§;qLa§hbﬂ&o&?b@0p§@)—paBgnylenedianine,
2, 6-di et hyl - par a- phenyl enedi am ne, 2, 3-di et hyl - par a- phenyl enedi am ne,

N, N- bi s([ err] phgdybdeyedéthyhp-, parad4phanyhepengl) Reara-phenylene-

2-chl or o- par a- phenyl ene- di am ne and

2-[err] - aBet yBamniooet hiftphpnparpaphepheaydenddiaamiacand-Bhaydddixii-on salts
thereof with an acid are 25 nost particularly preferred. According to the
i nvention, thethelaxdonbke-bhenylesedideisrood-Boaretyilaménbhe conpounds

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

15 Among the para-phenylenediamines of formula
(I) above, para-phenylenediamine, para-toluylene-
diamine, 2-isopropyl-para-phenylenediamine,
2-B-hydroxyethyl-para-phenylenediamine, 2-B-hydroxy-
ethyloxy-para-phenylenediamine, 2,6-dimethyl-para-

20 phenylenediamine, 2,6-diethyl-para-phenylenediamine,
2,3-dimethyl-para-phenylenediamine, N,N-bis(B-hydroxy-
ethyl)-para-phenylenediamine, 2-chloro-para-phenylene-
diamine and 2-B-acetylaminoethyloxy-para-phenylene-
diamine and the addition salts thereof with an acid are

25 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



containing at |east two aromatic rings bearing am no 9 and/ or hydroxyl
groups. Anong the doubl e bases which can be used as oxidation bases in the
dye conpositions in accordance with the % nvention, mention may be made in
particular 5 e.co unds corresponding to fornula (Ir) below, and

t he additionaga??g gﬁ@?% mPFﬁuBﬁ acid: [err] in which: - Z[err] and

Z , whi ch b L f - NH2
rgg{ggl mh:gh g:z bg h L IcggFléuPeg egg%gs g%ﬁf %ferr] 5F y rQGical or
wth a |inkeg, 2 Yon- bLQsF' 5ﬂkgﬁeaa%Yc5ﬁges§e%ﬁs ihi Qegaraang@anched

al kyl ene char i coRtarnin rom carbon atons, wh
i nterrupt ed QYtHfthsrﬂhOéhE§oﬂﬁtﬁeﬁ@@oﬁrm&§ be"ﬁésenhhrBQ?E?EﬁlQEOUpS

and/ or one or nore hetero atons such as oxygen, sul phur”or nitrogen atons,
and optignal by §HQSI:bIn§E>ﬁHdW EBreB8pBhdNBREe tBY dbexih a0 1€) ebElofd errl]

al koxy radicals; - Rerr] errf represent a hydrogen or hal ogen atom
a (err]-Ceanll 28e aaakyhohada@@b theCkefr i €hean] aswaehydr oxyal kyl
radical, a C2-C4 pol yhydroxyal kyl radical, a CJerr]-Cerr] am noal kyl

radi cal or a |inker ?LHIY; -

~ -
Z, . z,
7 Rq
R Y Ry (i
NRR.p NR,,R,,

in which:
- Z, and Z,, which may be identical or different,
represent a hydroxyl or -NH, radical which may be
10 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
15 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 R, represent a hydrogen or halogen atom, a C,-C,
20 alkyl radical, a C,~-C, monohydroxyalkyl radical, a C,-C,
polvhydroxyalkyl radical, a C,-C, aminoalkyl radical or

a linker arm Y;



'10; Rlerr], Rerr], Rerr], Rerr], Rerr] and Rerr], which nay be
identical or different, represent a hydrqogen atom a Ilnker armyY or a
Cerr]-Cerr] alkyl radical; it bel ng urder st ood that t he conpounds of

1;“0{ ch)lggnghls) gr5 ggﬁgt rlﬁ‘%r h%lﬂ %gt 131 nééﬁ%\’/ “r’?r‘rb%}?lr&?‘y x e%ﬂ%a£g°%2$tl cul ar

f ' | a | k
i (Gl ort] - CRRETRY Sy (SAPERERGE o tBRy ey CCLBY - elé’l?%%a b B

i m dazol i niugp 0_~ and. m% radl cal s. Armng t he doubl e bases of for mul a
(11) above, mentioch Ta Tore particularly of N, N -bis-

hyd I I
(N[ ﬁr r ]bl s)(/[ res)ri}ée?%r oxyet H&h%t%ﬁﬁN'tq{tﬁtggb?f@%ﬂﬁg}lﬁsmﬁnmmuw SR

phenyl ) etshyl erediam Ryl yNINe RiisldradRORN g ko leRfaet hyl enedi ami ne,
N, N -bi s([err]-hydroxyethyl)- N, N -bis(4-am nophenyl)tetranethyl enedi am ne,

N, N - bi s(4- net hyl am nophemy et rdmidydrenedigioums, of formula (II)
NN - bi s(ethyl)-N, N -bis(4'-am no-3' -nethyl phenyl)- 20 et hyl enedi am ne and

1, 8- bi s( 2, 5- dibmvienopteerudxy) may, edimaxieodira e tath ltsre ofddintiingn sal t's
thereof with an acid. Anong these doubl e bases of for rrul a (II)

N, N - bi s([ er moniey(@; oRylet Her Jam, ¢ - bl s (%' -Cahd hopheming , 251 (C,-C,) -
1, 3-di am nopropanol and 1, 8-bi s(2, 5-di am nophenoxy)- 3, 5-di oxaoct ane, or

one of the addivilemisg. t@qn@éwééfow(tqa G &bl aminre pamidas akiiye ef er r ed.

Anong the par a- am nophenol s whi ch can be used
and ammonium radicals.

Among the double bases of formula (II) above,
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-~

15 phenyl)ethylenediamine, N,N’'-bis(4-aminophenyl) -
tetramethylenediamine, N,N'-bis{(P-hydroxyethyl)-
N,N’-bis(4-aminophenyl) tetramethylenediamine,
N,N’'-bis{4-methylaminophenyl)tetramethylenediamine,
N,N’'-bis{ethyl)-N,N’'-bis(4’'-amino-3'-methylphenyl) -

20 ethylenediamine and 1,8-bis(2,5-diaminophenoxy) -
3,5-dioxaoctane, and the addition salts thereof with an
acid. .

Among these double bases of formula (II),
N,N’-bis{B~hydroxyethyl)-N,N’'-bis(4’~-aminophenyl) -

25 1,3-diaminopropanol and 1,8-bis(2,5~diaminophenoxy) -
3,5-dioxaoctane, or one of the addition salts thereof
with an acid, are particularly preferred.

Among the para-aminophenols which can be used



as oxi dation bases in the dye conposi tions in accordance with the
i nvention, nmention may be nmade in partlcular of the conpounds correspondi ng
to formila (I11) below, and the addltloﬁ salts thereof mnth an 5 aci d:

wh ts d hal t
o At AR O MR R R
Pgd:gigg?[e;%fgéfer%fgo égpagkﬁo6%F :%[erFT)aPﬁzpa??be ngi &P - Rerr]
S S
P phydiagen oneh @b@gegegm 2 B Phebiliather th ihina

Cerr]-Cerrf nono err r oxXyal ky
Cerr]-Cerr] n I e I; Ik
(derr]- C[errf?gbkggggw Cflerrli:['1 tlo %gqﬁad¥%§QeOfSWIthtaSE|ng

understogd t Rat gat | east one of the radlcals Rlerr] or Rerr] represents a
hydrogen atom Anong the para-am nophenols of forrmula (I11) above, nention
may be made nore particularly of pargy am nophenol, 4-am no- 3-net hyl phenol ,
4-am no- 3-fluoro- 20 phenol , 4-amijno- -hydroxynethylphenol 4- am no-
2- net hyl phenol , 4-am no- 2- hydroxy Benol , 4-am no-
2- met hoxynet hyl phenol , 4-am no-2-a nethyHﬂhenoI,
4- am no- 2- ([ err] - hydr oxyet hyl am nongf hyRjuphenol and 4-ami no- 2-f 1 uor ophenol ,
and the addition salts thereof INHy th an acid.

in which:

- 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(C,;-C,)alkylamino(C;-C,)alkyl

10 radical,

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

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

C;-C, aminoalkyl, C,-C, cyancalkyl or (C,-C,)alkoxy-

(C,-C,)alkyl radical,

15 it being understood that at least one of the radicals
R;; or R,, represents a hydrogen atom.

Among the para-aminophenols of formula ({(III)
above, mention may be made more particularly of para-
aminophenol, 4-amino-3-methylphenol, 4-amino-3-fluoro-

20 phenol, 4-amino-3-hydroxymethylphenol, 4-amino-
2-methylphencl, 4-amino-2-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



Anong t he ortho-am nophenol s which can be used as oxidation bases in the
dye conpositions in accordance with the invention, nention nay be nade nore
5 particularly of 2-am nophenol . 2-ani¥fo- 5- net hyl phenol ,

2- am no- 6- et hi}\,/ﬁfi)heml and 5-acet am do- 2- am nophenol ,- and the addition
salts thereof W't FafH d Anpong the het erocycl i ¢ bases which can be used

as oxidation bases int e _.conposi tions cordance ith the
i nvention, nention may orﬁ% nz?e‘é%ar If“(‘:%‘%% ?010? “E?m di Fet d%‘?l vati ves,

pyrimdine derdy, dft%%e%cdld&%wlg % L | VgtH{%S#Qh ‘%‘5‘2%3,9%90 gyﬂlm di ne

derivatives, tron sa er eo

Aong t he pyra&&&edac}%é ViRd £1Y EShe NBRGERP: HRY RénEBREE ﬂg%eb@%sa&qg@féy of
t he conpounds described, for exanple, in patents GB 1,026,978 an

1, 153, 1965 S%&k@ﬁc@l&rwm PPk fbPieendt { 42 Fahhoxypheayhy BFh &9 1,
3-am nopyridi ne, 2, 3-diam no-6-nmethoxypyridine, 20

2-([err]-met Mﬁrﬁ’t}'—lé&ﬂéﬂ@yﬂp@éﬁ@p &ndres haxypytil db r2-&ffhophenol

3, 4-di am nopyridine, and the addition salts thereof with an acid. Anobng the
pyrim di ne deandathe esiditeivn osaly tieenadf wbtle garactdl arly of the
conpounds descri bed, 25 for exanple, in German patent DE 2, 359, 399 or
Japanese patents JP 88-A@®n® 7uhanueUerodvqbEsoasepavisich apphibati ons WO
96/ 15765, such as 2,4,5, 6-tetraam no-_pyrimdine,

4- hydr oxy- 2, B1%Rq r3 @ RtF5F i o dpaees inighe dye compositions in

10 accordance with the invention, mention may be made more
particularly of pyridine derivatives, pyrimidine
derivatives, pyrazole derivatives and pyrazolo-
pyrimidine derivatives, and the addition salts thereof
with an acid.

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

20 2- (B-methoxyethyl)amino~3-amino-6-methoxypyridine and
3,4-diaminopyridine, and the addition salts thereof
with an acid.

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

25 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,



é-hydroxy-4,5,6-trianinopyrinidine, 2, 4-di hydr oxy-5, 6- di am nopyri m di ne
and 2,5,6-triam nopyrimdine, and the addition salts thereof with an acid.
Anong the pyrazol e derivatives, nention %%y 5 be nmade nore particularly of

th d i bed. i tents, DE 3, 843,892, 4. 133,957 d t ent
s
o 2 R N e PURRI0LS 6 2 T ShANRIRPU AR, Sud R

4, 5-di ani no- 3; -1 | .

4o i am o AB LYen SRIELVIRILEER fich aniaciq. ;i

nmet hyl - 5- hydr azi nopyr az 2 = dk am ' 3z et ,
4,5-éianing-S-tertP%uty%*%@%%%%%Péy%%é053y§§£%?§?l@é£? ﬁ@ﬁpyggzagy

4, 5-di am 910- Ipd erdgdUhyte SpABE YL P 8FObE, the compounds described in
4, 5-di am no-1-([err]-hydroxyet hyl)-3-met hyl pyrazol e,

4, 5-di am no- Ipgtdyts 3ppes hglpysazol o 4, D38| 887 N@nd patent

1-et hyl - 3-(4' - met hoxyphenyl ) pyrazol e, 4, 5-di am no-

1- et hyl - 3- hy dappyinet thi/bpy rea od £/ 04969 di Wi 9#0/02970, FR-A-2,733,749
3- hydr oxynet hyl - 1- met hyl pyrazol e, 4, 5-di am no-

3- hydr oxynet hgthd 10E sbds opy | p§8 azelieh ds54dbadiamino-l-methyl-

3-met hyl - 1-i sopropyl pyrazol e, 4-am no-5-(2'-am no-

et hyl ) ani no- 1PBr&#Pe hy} pyrdianenogyragoiei aki hodigyingol e,

1-nmethyl -3,4,5-triam nopyrazol e, 3,5-diamno- 25 )

1- net hyl 18 met hid anfRbpyPRonr sl bAWrazgla; afi hodiamino-1, 3-dimethyl-

her cof it h BRVBETIE ! ARCHGEt B Ry ASF OByt - hrarvey Herrodetves,
4,5-diamino-1l-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-

15 pyrazole, 4,5-diamino-l-tert-butyl-3-methylpyrazole,
4,5-diamino-1- (B-hydroxyethyl)-3-methylpyrazole,
4,5~-diamino-1-ethyl-3-methylpyrazole, 4,5~diamino-
l-ethyl-3-{4'-methoxyphenyl)pyrazcle, 4,5-diamino-
l-ethyl-3-hydroxymethylpyrazole, 4,5-diamino-

20 3~hydroxymethyl-1l-methylpyrazole, 4,5-diamino-
3-hydroxymethyl-1-isopropylpyrazole, 4,5-diamino-
3-methyl-l-isopropylpyrazole, 4-amino-5-(2’'-amino-
ethyl)amino-1,3-dimethylpyrazole, 3,4,5-triamino-
pyrazole, l-methyl-3,4,5-triaminopyrazole, 3,5-diamino-

25 l-methyl-4-methylaminopyrazole and 3,5-diamino-

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

Among the pyrazolopyrimidine derivatives,



14 mention may be made nore particularly of the pyrazol o[ 1, 5-a] pyri m di nes
of formula (1V) below, and the addition salts thereof with an acid or with
a base and the tautoneric forns thereof,l4hen a tautoneric 5 equi librium

whi ch: - d whi ch b
Cdent cal *or LAY RPOHES rmi% ke Bl pndcRent), orv) k)
radi cal, an ar}y 2] ﬁo err] Pygroxa/fll kHV agr &0
ae} % orm a OW, an
(qC[erer ]r] C:[C[erer ]ré(})p%&}%@ ‘{I%Zr r%{% erfﬁ%x]) I ky% rgg §@id & %er r]
am noal kyl %SY ei ng possr eofo R P A S l‘bl?o? 28 with an

tyl
?(C:fe)r/r] uqr:rrﬁqﬁ altkﬁ%lam no( C,g[ err]f ‘ae? r?)lere?ﬁ IWkrlgr(Ijl ca au%omerlc
dif[((errd- C[% ]]])ﬁiﬂ(wr}laé&%gerr] -Cerr])al kyl 15 radical (it being
t

possi bl e for e dialkyl radicals to form a 5- or 6-nenbered carbon-based

ring or a heterocycle), a hydroxy((err]- r])aI kyl - or di[hydroxy-
(derr]-Cerr]) alkyl]am no rr LN e3r] ragical ; - the radicals X
whi ch may be identical or d nt d oté5 5 h yogen atom a

Cerr]-Cerr] alkyl radi caI ﬁ rradr caI }gﬁ[ C[err] hydr oxyal kyl
radical, a CJerr]-Cerr] p?y dr oxyal kyl 1‘“‘a C[err] derr]

am noal kyl radical, a (CJerr]-Cferr])al kyIamno(C[err] C err])al kyl
radical, a di[((err]-C[err])- alkyl]Jam no(Cferr]-C[err])alkyl radical (it
bei ng possible for 15 the dialkyls to forma 5- or 6-nenbered

car bon- based in which:

- Rys, Rysr Ry; and Ry, which may be identical or
different, denote a hydrogen atom, a C,-C, alkyl
radical, an aryl radial, a C,-C, hydroxyalkyl radical, a

10 C,-C, polyhydroxyalkyl radical, a (C,-C,)alkoxy(C,-C,)-
alkyl radical, a C,-C, aminoalkyl radical (it being
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

15 radical (it being possible for the dialkyl radicals to
form a 5- or 6-membered carbon-based ring or a
heterocycle), a hydroxy{C,-C,)alkyl- or dilhydroxy-
(Cl—C4)alkyl]amino(cl—c4)élky1 radical;
- the radicals X, which may be identical or different,

20 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, aminoalkyl radical, a
(C,-C,)alkylamino (C,;-C,)alkyl radical, a di[(C,-C,)-

alkyllamino (C,-C,)alkyl radical (it being possible for



fing'or a heterocycle), a hydroxy(Clerr]-Clerr])alkyl- or
i -[hydroxy(([err]-Cerr])alkyl]amno((err]-(err])al kyl radical, an am no
radical, a (CJerr]-Cerr])al kyl- or dif( err] C[err])alkyl]anino 5

ical; ah . hoxyl d d ;-
s aual (o0 GiEbRASeO7ERA a B OB s RlBer Bty IR Ra Bl U0 or 1
10 - nis eﬂ?ﬁ%&? 9 Bétéro@gEEeS heapé%F%&XREat Y21k 1o P *ais

ot her than O; ual ntisequ t6°0 and the

groups NR[ e”]iﬂ-?ﬁ{zhr@%? HR[@rra]ﬂ%gar]ralm%%oyctm»éﬁ 39adl<c%16> ant o

(6,7); (3,5 or p05|f|on E q t's equal” to 1, then n is
equal to 1 angdmihe ga@uBalNR arthL@r)rahk&qr- @rlr[](a[lecr]a)u%q alnﬁ%om group
occupy the (2,3); (5,6); (6, ); (3, %) or (3,7) positions

pyrazol o[ §, 5- ah@ychi diannala{:;ehoaﬁuha aocarbbsﬁflabouelar grsuph tahat t hey
contain a hydroxyl group on one of the positions 2, 5 or 7 [err] to a

ni trogen at onpudphantionecid ggoubi;bri um exi sts represented, for exanple, by
the follow ng schenme: [err] Anong the pyrazol o[ 1, 5-a]pyrimdines of formula
16 (1V) above; #ehsi eguadytbelpmade Rnopadticul ar of: -

pyrazol o[ 1, 5-a] pyri m di ne-3, 7-di am ne; - 2,5-di nethyl pyrazol o

[1,5-a] pyrim di Beis, ?QdpantAeld or 1;

- g is egual to 0 or 1;
10 - n is equal to 0 or 1;

with the proviso that:

- 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);

15 (6,7); (3,5) or (3,7) positions;

- when p + g is equal to 1, then n is equal to 1 and
the group NR;;R;, {or NR,;R,;;) 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
20 (IV) above are such that they contain a hydroxyl group
on one of the positions 2, 5 or 7 O to a nitrogen atom,

a tautomeric equilibrium exists represented, for

example, by the following scheme:

NR75R15 H
j/g N

Q( Qf
0

Among the pyrazolo[l,5-alpyrimidines of formula

15 16



- pyrazol o[ 1, 5-a] pyri mdine-3,5-diamne; 5 -

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

3-am nopyrazol o[ 1,5-a]pyrimdin-7-0ol; -1s

3-am nopyrazol o[ 1, 5-a] pyri m di n-5-ol ; - .

2- ( 3- am nopyr(axol abbyve- ameyrtiimindimay’ d amdeo)iei hanalicular of:

2- (7-am nopyrazol o[ 1, 5-a] pyri m di n- 3-yl am no) et hanol ; 10 -

2- [ ( 3- ami nopyr @xwiaagpol of-laFpyar]ipyirdimi-dingd -3, (72diydriaey- et hyl ) ami no] et hanol ;
- 2-[(7-am nopyrazol o[ 1, 5-a] pyri m di n-3-yl)-(2-hydroxy-

et hyl ) am no] et RaBoldime thyd pyinasoiyd [ﬁyrSaﬁdlm[rﬂ,ﬂa'—%Wﬁfﬁi—(ﬁmi&e?,- di am ne;
15 - 2, 6-di net hyl pyrazol o[ 1, 5-a] pyri m di ne- 3, 7- di am ne; -

2,5, N7, N7- t et @yEeRpileyiarolad Py r5midind @ .F¥damd neidi ani ne; and the
addition salts thereof and the tautoneric forns thereof, when a tautoneric
equi | i briPum exiZst/s diggthylpyrazolpld \Rred YL B Py SR idHEL of fornul a

Sccor ding. ot e B RERBEEE ol e BT IEHE PO Oy ref or encest . EP -
e26559 o o1 0oL Lo ety R Yo BUA 10 3, Crem 3o
20 210 19872 B 0, R A B G T

- 2-(7-aminopyrazolo[l,5-a)lpyrimidin-3-ylamino)ethanol;

10 - 2-[(3~aminopyrazolo[l,5-alpyrimidin-7-yl)-(2-hydroxy-
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;

15 - 2,6-dimethylpyrazolo[l,5-alpyrimidine-3,7-diamine;

- 2,5,N7,N7-tetramethylpyrazolo{l, S-alpyrimidine-
3,7-diamine;

and the addition salts thereof and the tautomeric forms
thereof, when a tautomeric equilibrium exists.

20 The pyrazolo(l,5-alpyrimidines of formula (IV)
above can be prepared by cyclization starting with an
aminopyrazole, according to the syntheses described in
the following references:

- EP 628559 Beiersdorf-Lilly.

25 - 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, 18587.



25, 235, 1982. - T. Novinson, R K. Robins, T.R Mutthews, J. Med. 5 Chem,
20, 296, 1977. - US 3907799 | CN Pharnaceuticals. The

pyrazol o[ 1, 5-a] pyri m dines of fornula (1) above can also be prepared by
cyclization starting from hydrazine, according to the syntheses descri bed

inthe 10  folhomi ngot LAGEBNCRSE. - séholeh! | BPEANE’ By Jen KODI | eCki
Het erocycl es, 6(9), 1355, 1977. - E. Alcade, J. De Mendoza, J. M

Mar ci a- Mar qui na, N&riAbSRI a7 . 9. Ihouero, RJK. HebBiREYCh i cvERemhed1(3), 15
423, 1974. - K Saito, |I. Hori, M Hi garashi, H Mdorikawa, Bull. Chem

Soc. Japan, 42%2)23%476198974. The oxi dation base(s) preferably represent(s)
fromO0.0005 to 12% by wei ght approximately relative to 20 t he total

wei ght of the-dYe Bowposoti oR.Kn RcbdndanTeRwi Matthewsnvé&ntied, and even
nore preferably fromO0.005 to 6% by weight approxinmately relative to this
wei ght. The 2Che#no-230hydPbxyp977di ne and/or the addition salt or the
addition salts thereof with an 25 acid preferably represent(s) from
0.0001 to 8% byUSed dRT7aPpEeNi RarengcreLa€p¥é-to the total weight of the
conposition, and even nore preferably from0.005 to 5% by wei ght

appr oxi mat el y reIativ@h?op¥ﬁ?§°%9ithfa]pYEBm?ﬂénﬁ§e°€oﬁ%5§V%?ohIVh

accor dance m‘ggoggecan also be prepared by cyclization starting from

hydrazine, according to the syntheses described in the
10 following references:
- A. McKillop and R.J. Kobilecki, Heterocycles, 6(9),
1355, 1977.
- E. Alcade, J. De Mendoza, J.M. Marcia-Marquina,
C. Almera, J. Elguero, J. Heterocyclic Chem., 11(3),
15 423, 1574.
- K. Saito, I. Hori, M. Higarashi, H. Midorikawa, Bull.
Chem. Soc. Japan, 47(2), 476, 1974.
The oxidation base(s) preferably represent(s)
from 0.0005 to 12% by weight approximately relative to
20 the total weight of the dye composition in accordance
with the invention, and even more preferably from 0.005
to 6% by weight approximately relative to this weight.
The 2-amino-3-hydroxypyridine and/or the
addition salt or the addition salts thereof with an
25 acid preferably represent(s) from 0.0001 to 8% by
weight approximately relative to the total weight of
the composition, and even more preferably from 0.005 to

5% by weight approximately relative to this weight.



i nvention can contain one or nore other couplers other than

2- am no- 3- hydroxypyri di ne and/or direct dyes, in particular in order to
nodi fy the shades or to enrich 5 themwith glints. Among the couplers
whi ch can be present additionally in the ready-to-use dye conposition in

accordance with the méeweorbowgra&iit%m heedmdaardde RArdd alar of
net a- phenyl enedi am nes, neta- 1 am nophenol s, neta-di phenols and the

addi tion sal isvieheriesf cant Roitads bneVn fdiey AllePresgiterd hasRr
addi ti onal couplers preferably represent fromO0.0001 to 10% by wei ght

appr oxi mat el thiagl atlavwd noe- t-hedrebdipyaidiiie cind/r diwedweatded 0-iuse dye
conposition, and even nore preferably fromO0.005 to 5% by wei ght

appr oxi mat el pareliatilee tim tdrderweioghtedilfly gdrersilgddsheoraddh térmictal ts with
an acid which can be used in the context of the dye 20 conposi tions of
the i nvedti oftheoxiwdati @i dsdses and coupl ers) are chosen in particular from
t he hydrochl ori des, hydrobrom des, sul phates, tartrates, |actates and
acetates. The nedi umAR9nsh the sigurians M3F Yy &aty RorPmssentsupport) for the
ready-to-use dye conpqgsition in accordance with the inventjon generally
consi sts of ignad Iy iy o Sadert UimtP Sty @ £AMRATE bkgani® sol vent to

di ssol ve the co unds whi ch ul.d not be 19 .
acéggéance w1é£ the invention, mention may be made in

particular of meta-phenylenediamines, meta-
10 aminophenols, meta-diphencls and the addition salts
thereof with an acid.

When they are present, these additional
couplers preferably represent from 0.0001 to 10% by
weight approximately relative to the total weight of

15 the ready-to-use dye composition, and even more
preferably from 0.005 to 5% by weight approximately
relative to this weight.

In general, the addition salts with an acid
which can be used in the context of the dye

20 compositions of the invention (oxidation bases and
couplers) are chosen in particular from the
hydrochlorides, hydrobromides, sulphates, tartrates,
lactates and acetates.

The medium which is suitable for dyeing (or

25 support) for the ready-to-use dye composition in
accordance with the invention generally consists of
water or a mixture of water and at least one organic

solvent to dissolve the compounds which would not be



sufficiently soluble in water. By way of organic solvents, nention may be
made, for exanple, of (Jerr]-(err] alkanols, such as ethanol and

i sopropanol ; glycerol; glycols and glyco et hers such as 2-butoxyethanol, 5
propyl ene gl ycol, propyl ene glycol nnnone%hyl et her, diethylene glycol

nmonoet hyl et hgg¢ @pgl QP?EEQYﬁbFéhfﬁ wgggrargga%é§ gkcgpgéﬁeéuch as benzyl

al cohol or phenoxyet sim ucts and m xtures reof. The

sol vents can @@1@@§§§ntméﬂt959pﬁa Ieasmaee, p6ef exabbye of cbetvgen 1 and 40%
by wei ght apprOX|nateiy relative 1o the total weight of the dye

conposi tion, aNkagyEs, NBLEhPsef etnbhy1behveesobrepand Hyyweight
approxinately. The pH of the ready-to-use conposition in 15 accordance

with the i nveglyoolssasdiogencsucéthbat theheagyRubutorgethahylof the

2-el ectron oxidoreductase is sufficient. It is generally between 5 and 11
appr oxi me$ el ypropyll pnef @labdy, bptvpehefie 5gapdolOmappmerhyht eter|t can be
adjusted to the desired value 20 using acidifying or basifying agents
usual Iy used dbﬁtUMé¢mg feyael nmonbetbyl Arbhgrt Ardanpdphgthyl agehes,
mention may be nade, way of exanple, of inorganic or organic acids such
as hydrochlor?%da%FQWa%%$h@bﬁ%@%ﬁérﬁ%cﬁcﬁa bepzylsaleabeicoaci d, carboxylic
aci ds such as acetic acid,_tartaric acid, citric_.acid or lactic acid, and

sul phoni ¢ aC|B@en%ﬁﬁﬁbh?%%lbaEFT§}ﬂ5 BEeArS s nendi Bhxkayepethereot.

The solvents can be present in proportions
10 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
approximately.

The pH of the ready-to-use composition in

15 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
approximately. It can be adjusted to the desired value

20 using acidifying or basifying agents usually used for
dyeing keratin fibres.

Among the acidifying agents, mention may be
made, by way of example, of inorganic or organic acids
such as hydrochloric acid, orthophosphoric acid,

25 sulphuric acid, carboxylic acids such as acetic acid,
tartaric acid, citric acid or lactic acid, and
sulphonic acids.

Among the basifying agents, mention may be



20 made, by way of exanple, of aqueous ammoni a, al kaline carbonates,
al kanol am nes such as nono-, di- and triethanol am nes,
2- met hyl - 2- am nopr opanol and derivatives 6hereof, sodi um hydr oxi de,

potassium 5
which Wis a
or a (Jerr]-
may be identi
al kyl or 10

E&rp8h

hydr oxi de and t he conpound% of formula (V) below [err]

in

S R O BRRIR LT 2R, MY BB B o

ferent, {SRIE

j n hydr _atgmo Cerr]-Cerr]
errTe%%errfﬁéﬁdroxyaéﬁy u?%d?%a ?ﬁghé ?g;dé? o-use dye

conposi tion i PrPEEREAGNERINELD SDRLRYEDEL ORI £8Pr8beR-E0RAQI N vari ous

adj uvants used conventionally in conpositions for the dyeing of the hair,
such as ani ongéri¢ativasCeheLBLONI Soditm hPABBRLGE] CpOtag¥itiheri onic
surfactants or mxtures thereof, anionic, cationic, nonionic, anphoteric or
zw tteri ofi c ppdysRi&eoandl xher €Smpbanésf ofi Aorgabac(vVy bBeyant c thi ckeners,
enzynes other than the 2-el ectron oxi doreductases used in

anti oxi dant s,
accordance wi

penetration agents, sequestering agénts, §

agents, condi

be volatile or nodified, filmfornryg agenRg, ceram des, preserving 25

th 20 t he inventionR such aﬁ, for exanpl e, peroxidases,
#grances, buffers, dispersing

tioners such as, for ex&npir¥, si | f¥ones which may or may not

agents and opacifiers. 21

10

15

20

25

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 éan 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
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
example, silicones which may or may not be volatile or
modified, film-forming agents, ceramides, preserving

agents and opacifiers.



Needl ess to say, 'a person skilled in the art will take care to select this
-or these optional conplenentary conpound(s) such that the advantageous
properties intrinsically associated with the ready-to- 5 use dye
conposition in accordance with the i nverd¥on are not, or are not

substantially, adversel ffected by the addition, or -addi ti ons envi saged.
The ready-to-use dyelgﬁ%%ﬂg??iBﬁ FH actordante %F%%{?ﬁél?nQE%t?Bﬁ can be in

various forms,.,such .as in 10 f or ids, creans_or gels, which
228 for

h foli
i ShaEeEE Sarente dtREset o st rERese ShEErRa

may be pressur dyei ng

keratin fibr%%ﬁﬁiéﬁ%éﬁé%&?%%ﬁ%%@%?ggﬁn Wﬁﬂfhé@ Egésa&@gf%%gggﬁéidation

dyes and the se(%& are present in

ready- 1 o- Use doope fFOMBOSIAL Plns A0 £ON2EAHENL LY | P RALAL COURASLLLON TSt

be free of gaseous oxygen, so as to avoid any premature oxl on of the

oxi dati ons dyefsd - afe SESEE 1 0f ok hen | AVEBEERCE SwBEBOc Re PLQGESS1 6QT dyei ng
keratin fibres, and in particular human 20 keratin fibres such as the

hair, using theeresgy-é0-456 fye saPPeshtignias debénedl pboyeecfegording to
this process, at |east one ready- to-use dye conposition as defined above

is applied tdyhehdidd@btidoron padioionbi etvisagadifi cient to devel op 25
the desired coloration, after which the fibres are rinsed, optionally
washed wi th shanpoo, Theseeadgato-ased dyvéedomffheitior imqacceddancdevel op
t he coloration on
with the invention can be in various forms, such as in
10 the form of liquids, creams or gels, which may be
pressurized, or in any other form which is suitable for
dveing keratin fibres, and in particular human hair. In
this case the oxidation dyes and the 2-electron
oxidoreductase(s) are present in the same ready-to-use
15 composition, and consequently the said composition must
be free of gaseous oxygen, so as to avoid any premature
oxidation of the oxidation dye(s).

A subject of the invention is also a process
for dyeing keratin fibres, and in particular human

20 keratin fibres such as the hair, using the ready-to-use
dye composition as defined above.

According to this process, at least one ready-
to-use dye composition as defined above is applied to
the fibres, for a period which is sufficient to develop

25 the desired coloration, after which the fibres are
rinsed, optionally washed with shampoo, rinsed again

and dried.

The time required to develop the coloration on



22 the keratin fibres is usually between 3 and 60 m nutes and even nore
preci sely between 5 and 40 m nutes. According to one specific enbodi nent of
the invention, the process includes a pr%bininary step 5 which consists
in separately storing, on the one hand, & conposition (A) conprising, in a

medi um whi ch i.g _sui l.e f ei.ng, I tg&% i dat i - 2-
anino-3-hydrogéﬁygfggﬁé%aﬁg%br afg?égg%ﬂgﬁgﬁ%ﬁ t épgﬁg?%1gﬂ’§§$§§ er eof

W th an acid, sapdeyn %eoyi%r 11y iedh SomRRSI4] A ecONMPrising, in
a medi um whi cﬁ{ﬁl sesui ttgﬁ’l e for Cci'yei r¥g, at eIeast one enzyne oef 2-el ectron

oxi doreduct ase type i nddhedarRsare Medigay adonait for dihe said
enzynme, and then in mxing themtogether at the tine of use, after which

this 15  m xtiwkenits capplded graoddws kefdhided idras1Anaidier sidy ect of the
invention is a multi- conpartnent dyeing device or "kit" or any other

mul ti- comlpar wideh paclkdgityy isy dagyaracdliy sttaxanpar tarentheoforvédilend,onpri ses
conposition (A) as defined above and a 20 second conpartnent of which
conpri ses comgosicmpors i(tBoras( Adefdamext iahione. iFhes enadbiinc e¢hicdn i equi pped
with means for delivering the desired mxture onto the hair, such as the
devi ces descr ishedabi epdicantdyRRE 588 FeRdth qiite QilfR tdfon Hasippindat . 25
The exanpl es which follow are intended to illustrate the invention wthout,
however , Iini@WH@QT%?hﬁﬁﬁﬁﬁypyrldlne and/or at least one of the

addition salts thereof with an acid, and, on the other
10 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
least one donor for the said enzyme, and then in mixing
them together at the time of use, after which this
15 mixture is applied to the keratin fibres.

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

20 second compartment of which comprises composition (B)
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.

25 The examples which follow are intended to
illustrate the invention without, however, limiting its

scope.



23 EXAVPLES DYEI NG EXAMPLES 1 and 2 The ready-t o-use dye conpositions bel ow
were prepared (contents in grans): 5 COVPQOSI Tl ON

1 2 par a- Phenyl enedi am ne (oxi dation 0. 30 - base)

par a- Ani nophenol (oxi dation base) 23 . 0.30

2- am no- 3- hydr oxypyri di ne (coupler) 0.30__0.30 10 - Uricase from
Art hr obact er 1.5 1.%#{#%%?$ornis, at 20 international
units (I1.U.)/qg \ Sigma Uric acid

* *)

1.5 1.5 15

Dem neral i zed water q 0 ) nmon_dye
support: - Et hanol @he ready-to-use dyé Qoﬁpéggtgoﬁs befgw w§6g

FNdroxyethyligkégégég §Qggtgﬂggriﬁh§rgﬁg20|y(c[erNatrosoI 250 HR[err] by

t he conpany r] C[err])alkylgluc03|de
as an aqueou —sottttofr—contat e 60%acttve—rmatertal (n nrr; mlffer ed with
anmoni um i t r|SOMPOSTIWON sol d under the nane Orami ¥ C&114[ elr] jby the

conpany 25 —SEPPHE 8.0 g -

Monoet hanol anipeeag®henylenediamine (oxidation pH &.303 Eachlof the
ready-t o- use g%gesonpositions descri bed above was dppliedq to | gcks of
nat ural grey

para-Aminophenol (oxidation base) - 0.30

2-amino-3-hydroxypyvridine (coupler) 0.301]0.30

10 Uricase from Arthrobacter 1.5 1.5
globiformis, at 20 international
units (I1.U.)/mg, sold by the company

Sigma
Uric acid 1.5 1.5
15 Common dye support () " ("
Demineralized water gs 100 g{1i00 g
("): Common dye support:
- Ethanol 20.0 ¢

Hydroxyethylcellulose sold under the name

20 Natrosol 250 HR® by the company Agualon 1.0 g
- Poly(Cyg-C,ip)alkylglucoside as an agueous .

solution containing 60% active material (A.M.)

buffered with ammonium citrate {0.5%), sold

under the name Oramix CG110® by the company

25 SEPPIC 8.0 g

i
0
(%2

- Monoethanolamine gs pH
Each of the ready-to-use dye compositions

described above was applied to locks of natural grey



24 hair containing 90% white hairs, for 30 nminutes. The hair was then
rinsed, washed with a standard shanpoo and then dried. The hair was dyed in
the shades given in the 5 t abl e bel ow 2 EXAMPLE Shade
obtained 1 Dar k mahogany bl onde 2

Copper bl ondehair2boftAiMbng. 90% wReéadyhtdrese foenposmihanekor Thhe

oxi dation dyeing of keratin fibres, and in particular human keratin fibres
such as the hhaiyr whar abesr rindeidn Hashebawikch eospandesd shaapoedi um whi ch

is suitable for dyeing: - at |east one oxidation base, -
2- ami no- 3- hydealypyendiinéednd/ or at | east one of the addition salts thereof
with an acid as coupler, 10 - at | east one enzynme of 2-electron

oxi doreduct ase type, ARE hair wessfvBReiBokBe ﬁbﬁdﬁﬁegéaﬁﬁ énzyhe. 2.
Conposi tign accordlng to Claim1, characterized in that the 2-electron
oxi dor eduét asBaP&€18810¥rosen from pyranose oxi dases, gl ucose oxi dases,
gl ycerol oxidases.  lactate oxidases pyruvate oxidases and urjcases

EXAMPLE Shade obtained

1 Dark mahogany blonde

2 Copper blonde




3. Conposition according to either of ainms 1 and 2, characterized in

that the 2-elec ductase i s chosen fromuricases of animal,

m cr obi ol ogi cal Hmm)mt“llﬂmﬁﬁmcal orixg n. 4. Conposition according to
any one of the precedilng®cl ai nms, characterized in that the 2-electron

oxi doreduct ase(s) represent(s) from @IxTMs 20% by 25 weight relative to

the total weight of the ready-to-use dye conposition. 5. Conposi tion
according to Cd ai m4,. char &ty zeg-use tdEtpesiet Lorel But rdne
oxi dor educt ase( s) 26 represent(s) fromO.1 to 5% by weight relative to

the total webgiatgfort iy eiayef dearset By of Corgposiandnin GarticComposition

according to Claim3, characterized in that the donor (or substrate) for

the 5 sal dumas) deanadiiio doresl s @$ sthedaair f ramrasenkiel al i ts

salts. 7. Conposi tion, according to_any one of the precedl ng cl ai ns,

char act e:rl zédhath Ythaonmiel hors)a i e¥e mitsgh Horf Wl vable 599 by wei ght

relative to e, total weight of the ready-to-use dye conposition. 8.
%Vcedd}% ng

Conposi tion to Claim?7, characterized in that the donor(s)
represent(s)_ fro to 5%b£/ V\&&t)t reI atlve to the total weight of the
ready-t o- use aaye arﬁ)om (?L 9. Conposition according to

any one of - the, B el 10, CAAL Iy SIRIAS 14750 40 1080, g 05k dalon

addition salts thereof with an acid as coupler,

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 teo Claim 4,

characterized in that the 2-electron oxidoreductase(s)



Base(s) is (are) chiﬂmu ﬁ 'enyl enedi ami nes, doubl e bases,
par a- am nophenol s 'umﬂ Nmm ,s and het erocycl i ¢ oxidation bases 20

10. Conposi tion accor di ng 0% dim9,2&haracterized in that the

par a- phenyl enedi am nes are chosen fromthe conpounds .of formula (1), and

t he additi on reginesartersoffwan 0 ah tei T Perwgight 2eliatishe cte tha err]
represents a hydrogen atom a (err]-Clerr] alkyl radical, a (err]-Cerr]
nmonohydr oxyaltgial agicht of dhe rjeagerig- Wy@%r@ﬁ@wo%ﬂkwnr adical, a

(derr]-Cerr])al koxy(Cerr]-Cerr])al kyl radical, a derr]- C[err]
al kyl radical substitfted WQWEEP?rﬂﬂ%eﬁ*ﬁﬁl%r%% ptoaplgﬁﬁ?éhylradl cal or a

4' - am nophenyl radi cal,; - re ah ogen atom. a err]-Clerr]

al kyl radi caI haéraﬁteerrrljzﬁ e]rr?'] rﬁ% oﬁi‘/%r %#k rgr%‘%i‘?%%?at% K rirg  err]
polyhydr al k di cal Clerrl-Clerr] d err kyl

Pt el o 16 2 S ian GAGE SRR S £ R i o B e
nitrogenous %fq:g%ts ft{é] represents a hydrogen atom a hal ogen at om such
as a chlorine rom ne,” 1 odi ne or quorlne atom a (err]- C[err] al kyl

di cal
radical, a (err]-Clesr] rmr}pcm{ (@/err Cfﬁt‘%rﬁ?;a{ one &teigd-Cerr]

hydr oxyal koxy radical, an acety am no koxy radical, a

qerr] -l err o masdan nopd faxy éﬁ&f&@ieﬁz@d%b@mﬂ@w@oﬁﬁm] qerr])
al koxy radical, - R4 represents a hydrogen or hal ogen atom or
Clerr]- C[err]ra’ﬁﬁééeﬂta@)caﬂrom 0.01 to 20% by weight relative to the

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

8. Composition according to Claim 7,
characterized in that the donor(s) represent(s) from
0.1 to 5% by weight relative to the total weight of the
ready-to-use dye composition.

15 9. Composition according to any one of the
preceding claims, characterized in that the oxidation
base(s) is (are) chosen from para-phenvlenediamines,
double bases, para-aminophenols, ortho-aminophenols and
heterocyclic oxidation bases.

20 10. Composition according to Claim 9,
characterized in that the para-phenylenediamines are
chosen from the compounds of formula (I), and the
addition salts thereof with an acid:

NR/R,
R3
R; N

NH,



par a- phenyl enedi am n di afi ne,

2- chl or o- par a- phenyl enedl am ne, 3- di met hyl - par a- phenyl enedi am ne,

2, 6-di met hyl -parehidb: phenyl enedi am ne,

2, 6- di et hyl - par a- phenyl enedi am ne, 2, 5-di net hyl - par a- phenyl enedi am ne,
N, N- di met hyl -parfx- nsPaepestedicamyarognNadiost hy Cpa@a%ﬂkéﬁyl@@cﬁadm ne,
N, N- di propyl - par a- phenyl enedi am ne, _4- am no-

N, N- di et hyl - 3- ne? ﬂ-§m mm@hyqirwa%w&r Fpdhgat ox?e@mﬂ )polyhydroxy—
par a- phenyl enedi a :LT 4- am no- N, N- bi s&%err%}’ dr oxy g X

2- et hyl ani | i ne, Kk TR sCRh F of R sk I‘iY'l_ﬁ“yéiP kyl é?ﬁ&F?&mi RBi ne,
err]- h%dr oxy

uor o-par a- ph&e’né %Z&Y%\ %§¥ Eleg{figgégg?tg%Eltlﬁh‘én%téﬁ%@?%?ﬁ‘ﬁe

I
gg;gLyE%?LS?y ro %ﬁé? g f@gl ora§1£e’am1nopheny1 radical;

, N-di net hyl - n .
N, N- (et hyl - [err] %ygpox %ﬂﬁﬁ%eny enedi aml %4 116<y1 radical,

[err]-di hydrOé.(y@r—@Vﬁ%nQﬁ{z@rQQﬁHYk?'ﬂeghéﬂbﬁ@1, a C,-C, polvhydroxy-
4' - am nophenyl ) -para- phenyl enedi am ne, N phenyl- para- phenyl enedi am ne,

N- (
N (
% %err] hydr oxyed twy DXyadaEat , péJen&thqe;dmakpecl Jalkyl radical or
N- (
e

2'0—' tion according to Caim110, characterized in
that the para- phenyl ﬁ B‘ mgr' rrrul a (l) are chosen from

2- [
2-f
N- (
2-h
N, N

err]-acetyl am noet hyl oxy- par a- enyl enedi am ne and

[ err]ioet hoxygtdwd,- aakal i:édmhemylsenednaﬁtae watH &heieddyeheassalts
reof with an acid. 12. Conposition according to Claim9, characterized
t hat t he doubyeolmmses are chosen from

—_—

h
in
- 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 radical.

20 11. Composition according to Claim 10,
characterized in that the para-phenylenediamines of
formula (I) are chosen from para-phenylenediamine,
para-toluylenediamine, 2-chloro-para-phenylenediamine,
2,3-dimethyl-para~-phenylenediamine, 2,6-dimethyl-para-

25 phenylenediamine, 2,6-diethyl-para-phenylenediamine,
2,5-dimethyl-para-phenylenediamine, N,N-dimethyl-para-
phenylenediamine, N,N-diethyl-para-phenylenediamine,

N,N-dipropyl-para-phenylenediamine, 4-amino-



t he conpounds of forrmula (I1), and the addition salts 20
acid: [err] in which: - Z[err] and Zerr], which may be id r”m Mc,"”/mmm
different, represent a hydroxyl or -NH2 radical which may be*

substituted with a (Jerr]-Clerr] alkyl radical or with a Ilnker army; -

the |inker arn¥YNrépetbgnts-mekhyéaniddner, aNcNetial(Byhede oslyaithyagnt ai ni ng
froml to 14 carbon atons, 5 whi ch may be interrupted by or term nated
with one or nDPérﬁrPh@gEhsngdgmps afideoinond¥ , r-bisr 8 -hetiepayat-tiyd )such as
oxygen, sul phur or nitrogen atons, and optionally substituted with one or
nore hydroxyl @érmefByipndiéne) él-mx;wradpbépgo NoN-bisgfehyframy-R] err]
represent a hydrogen or._hal ogen_atom a err]p al kyl radical, a
derr] - C[err] RéhyaRo}faPKY P - ﬁaawéapxya ts[YérPFre[-é ERYpEngHy.andngal kyl
radi cal , 65 %{EAC{Derr}]-J am noal k adl cal or _a. linker armY, - Rerr],
Rlerr], R[grr] BPF P PRFBIPReRY eRF o o R v ] @ﬁlﬁﬁyrﬁéylldé’ﬁﬂf?cal or 15
different, rep drogen at a_.linker Y or a C1-C4 al kyl
radical ; it beﬁﬁégﬁnﬁ%‘?gg%ag?haﬁ‘?ﬁ]ehé’éﬁ%&ﬁa@@ fBRFArRPERY) €B6nt ai n
only one |inke psr. i n cordlngto Claim12,
20 char act eria% 5%1% t %ggglm Epé§b§segp§?‘ blol?en %lf‘f“ﬁ? are chosen from
NN"b'S([err]'ﬁyﬁt@fﬁ@%ﬂyhlBbh@th?isﬁéra—phenylenedlamlne,

N,N—(ethyl—ﬁ—hydroxyethyl)—para-phenylenediamine,

10 N—(B,Y—dihydroxypropyl)—para—phenylenediamine,
N-(4’'-~aminophenyl) -para-phenylenediamine, N-phenyl-
para-phenylenediamine, 2-B-hydroxyethyloxy-para-
phenylenediamine, 2-B-acetylaminoethyloxy-para-
phenylenediamine and N-(B-methoxyethyl)-para-

15 phenylenediamine, and the addition salts thereof with
an acid.

12. Composition according to Claim 9,
characterized in that the double bases are chosen from
the compounds of formula (II), and the addition salts

20 thereof with an acid:

~ - - -
z, z,
R, Rg
R; Y Re ()
{
NR(R,, NR,,R,,
in which:

- 2, and Z,, which may be identical or different,

represent a hydroxyl or -NH, radical which may be



e e K

- bi s(4-am nophenyl )t etranet hyl enedi am ne, 225
N, N -bi s([err]-hydroxyethyl)-N, N -bis (4-am nophenyl).-
t et r amet hyl enesfiaat heut &l wibhsa (@1t eylkati medhemaytl pr with a linker
tetranet hyl enediam ne, N, N -bis(ethyl) -N N -bis (4'-
am no- 3' - et hy&b‘he’ﬁyl ) et hyl enedi am ne and 30
1, 8-bis(2,5-di am nophenoxy) 3, 5-di oxaoctane, and the addition salts thereof
with an acid. 14theohpBSeEi BANa¥cBPEFAGERESCRalhnoarchar heaachedd in t hat
| s are ¢chosen 5 fromthe_conpounds of formula (111),

the para-amn %ﬂk
and the additi®n<%5fRe thatRofoRFehniRgalram™ fefP] LEnCaEPER: atORFerr]

hal
E:[eg re]S .e?:E Z?r] h‘ﬁ]&%‘g‘ﬁ%?QQQE?kggggr?t%?gﬁfﬁycﬁ& FF?QF%&??@%FP] OBEePF] ) al kyl ,

ﬁSdr o%/((aa]er?][ %{er rﬁgﬁg é%]s n%f&tlgrrfné[/errfflal RY| MPREi RgFeTo Rigms

represents a hydigaen ok Gohoaseahom BY f:CLeEbnChetkl alkul

Cerr]-Cerr] nonohydroxya err roxya

Clerr]-Clerr] gptieabkyy, s&i@ﬁilugésr%htEY6HQaBEyh09E hydroxy %
(err]-Cerr])al koxy- 15 (derr]-Cerr])al kyl radical, it elng

under st ood t hat,-at, herskyoradetatike radicals Rlerr] or R[err] represents a
hydr ogen at om 15 Conposition according to Caim 14, characterized in that
the para-Bii nophRn@sl ® 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;
- R;, Rg, Ry, Ry,, Ry;; and R,,, 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 (II)
contain only one linker arm Y per molecule.
13. Composition according to Claim 12,
20 characterized in that the double bases of formula (II)
are chosen from N,N’-bis(f-hydroxyethyl)-N,N’-bis(4’-
aminophenyl) -1, 3-diaminopropanol, N,N’-bis(B-hydroxy-
ethyl)-N,N’-bis(4’'-aminophenyl)ethylenediamine,
N,N’-bis(4-aminophenyl) tetramethylenediamine,
25 N,N’-bis(B-hydroxyethyl)-N,N’-bis (4-aminophenyl) -
tetramethylenediamine, N,N’-bis(4-methylaminophenyl}-
tetramethylenediamine, N,N’-bis(ethyl)-N,N’-bis(4’-

amino-3’'-methylphenyl)ethylenediamine and



20- formula (111) are chosen from para-am nophenol , -
oo Sovst iy prenol a5 ot gpnencl (I IINED

4-am no- 3- hydr oxymet hyl phenol , 4-am no- 2- ggt hyl phenol | TRNE HET KRR HES T

4- am no- 2- hydr oxynet hyl phenol , 4-am no-2- net hoxymnet hyl phenol

4- am no- 2- am nénrét-bykdReBeldianinophenoxy) -3, 5-dioxaoctane, and the

4-am no-2- ([ err] - hydroxyet hyl am nonet hyl ) phenol and 4-am no-2-fl uorophenol ,
and the additi 8Adéslirs skhdteoftherebfawiati ¢n haidConposition according to
Claim9, 5 characterized in that the ortho-am nophenols are chosen from
2- ami nophenol , 2-ami no- 51det hflopbesdlt ion- agicerdidgnebhyllpbienel, and
5-acet am do- 2- am nophengl , and the addition salts thereof with an acid. 17.
Conposi tion aCEg%HFﬁ§eFézeﬁaPﬁlQhaEOthec@éﬁécﬁ@ﬂh@@hehnlsharethhosen

het er ocycl Lc bases are chosen from pyridi ne derivatives, pyrimdine
derivativeg, p?Fﬁ?oFgedEPPPQPP@és°§n§°§?ﬁ&§oﬂ6§ﬁﬁhnﬁdﬁnéheeaﬂdatﬁwes, and
the addition sggigstggreof wi th an acid.. 15 18. Conposition
according to any one OFFRE Pr&ReBPngCifai ms, characterized in that the

oxi dation base(s) represent(s) fromO0.0005 to 12% by wei ght relative to the
total weight of the dye conposition. 5 Conposition according to C aim 18,
20 characterized in that the oxidagirQn-Rase(s) represent(s) fromO0.005 to
6% by weight relative to the total axjt of tie dye conposition. 20

NH,

Composition according to any one of R,,

in which:
- R;; represents a hydrogen or halogen atom or a C.-C,
alkyl, C;~C, monohydroxyalkyl, (C,-C,)alkoxy(C,-C,)alkyl,
10 C,~-C, aminoalkyl or hydroxy(Cf%h)alkylamino(cf{a)alkyl
radical,
- Ry, represents a hydrogen or halogen atom or a C,-C,
alkyl, C,-C, monohydroxyalkyl, C;-C; polyhydroxyalkyl,
C,-C, aminoalkyl, C,-C, cyanoalkyl or (C,-C,) alkoxy-
15 (C,~-Cy)alkyl radical,
it being understood that at least one of the radicals
R,;; or Ry, represents a hydrogen atom.
15. Composition according to Claim 14,
characterized in that the para-aminophenols of
20 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,



pr.ecedi ng cl ains,  characterized in that the 2-am no-3- 25 i1 ne
and/or the addition salt(s) thereof with an acid represeﬂwﬂimmﬂi‘nﬂm{im
to 8% by weight relative to the total weaght of the dye Ion. s21*
Composition according to Caim 20, characterized in that the

2- ami no- 3- hyddeappporadi-nf-agdioxyehayaddiihiooe tdzllt phpnbhermadf with an acid
represent(s) fromO0.005 to 5% by weight relative to the total weight of the
dye conpositidnamino-2-fluorophepd®l, Eodpddiet eddiddoor diadgst ahampodne of
the preceding clainms, characterized in that it contains one or nore other
coupl ers ot heWwithagn2agiidno- 3- hydroxypyri di ne and/or direct dyes. 23.

Conposition according to _any one of the 10 pnecedin% cl ai ns,
characterized in that tBR&- ad§PFPERisaresagicordandaterdCarédrcosen fromthe
hydr ochl ori des, hydrobr.om des, sul phates, tartrates Ia&tates and acet at es.
24, ConpoSi {1 SHAREEGPATAGE o apabnD6r SFRECTS M NgPEEaRLAg SEFarhes =h
characterized n that the gpdi nlﬁQich i s gui%%ple for dygin .consi sts of
water or a mixtarFe’of™ECEPERRG  af PEALP GrES 5&9@@n§&rv nenids -

Compost 1 on 250 09550-1 208 0 LS sadpd LIS, clgeacier zed |

that it has ap tvween 5 an ing to any

one of the preggadingnclahis, +§RILAG ehiczed  BlLiat it contains at |east one

per oxi dase.
17. Composition according to Claim 9,

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
acid.

15 18. 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
relative to the total weight of the dye composition.

19. Composition according to Claim 18,

20 characterized in that the oxidation base(s)
represent(s) from 0.005 to 6% by weight relative to the
total weight of the dye composition.

20. Composition according to any one of the
preceding claims, characterized in that the 2-amino-3-

25 hydroxypyridine and/or the addition salt(s) thereof
with an acid represent(s) from 0.0001 to 8% by weight
relative to the total weight of the dye composition.

21. Composition according to Claim 20,



27. Process for dyeing keratin fibres, and 25 in particular human keratin
fibres such as the hair, characterized in that at Ieastumuﬂﬁmnmlﬂmm
dye conposition as defined in any one of g-he preceding et o
the said fibres, for a period which is sufficient to devel op t'he’desSired
col oration. 2&hdHQ0885 AL 0 ditht OcKd & farimo chaivEt &xyEeei dind hat it

I ncl udes a prelimnary step which consists in separately storing, on the
one hand, 5 ad@PatidiadiiB)or gt &6 ngthereaf nedinamhachdi s suitabl e
for dyeing, at |east one oxidation base and 2-am no- 3- hydroxypyridi ne

and/ or at | eastempreseait tdle fadsh t0 oF0Sate s5% Hey eedight rahative, tandheon t he
ot her hand, a conposition (B) conprising, in a nmedium which 10 S
suitable for dyiag weitghteast Wre dne yeempds PtedRctron oxi dor educt ase type
in the presence of at |east one donor for the said enzyme, and then in

m xi ng thém toget her at 3he tGIRPRTLLER) EERFIWRT cHO tAPY PRt ethe
applied to the keratin fibres. 15 | - conpart nent

dyei ng devi ce R}eee44ng izt FHFERC A 1R J'r%g%ﬂwu{j%scanm%% one

conpartment conprising conposition (A _as defined in.Caim28 and a second

conpar t nent co?%r’i‘%’f%g"%b%o%‘?‘f?%\r% B%t}éﬁrdgk?"f‘?\e “PAtParm 28.
hydroxypyridine and/or direct dyes.

23. Composition according to any one of the

10 preceding claims, characterized in that the addition
salts with an acid are chosen from the hydrochlorides,
hydrobromides, sulphates, tartrates, lactates and
acetates.

24. Composition according to any one of the

15 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.

25. Composition according to any one of the
preceding claims, characterized in that it has a pH of

20 between 5 and 11.

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

27. Process for dyeing keratin fibres, and

25 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



10

15
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which is sufficient to develop the desiféd coloration.

28. Process according to Claim 27,
characterized in that it includes a preliminary step
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
2-amino-3-hydroxypvridine and/or at least one of the
addition salts thereof with an acid, 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
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.

29. Multi-compartment dyeing device or
"kit", characterized in that it includes a first
compartment comprising composition (A) as defined in
Claim 28 and a second compartment comprising

composition (B) as defined in Claim 28.



