C@NﬁﬁGhTICN FOR THE OXI DATI ON DYEI NG OF KERATI N FI BRES AND DYEI NG

PROCESS USI NG THI' S COMPCSI Tl ON The invention relates to a
conposition for t he oxidation dyeing of keratin fibres, and in 5
pariticul ar human keratin fibres such as the hair, conprising, in a

e um i oh 1S SUEbBbEFERbN KGRk e oxpoRirhe Bkatil Ch RkRRRLE™ 07, Dae
am nophenol s and %ﬁﬁ%pﬁ’é}rﬁg?ﬁﬂﬁaﬁﬁw Tl-I]I% c %%%I%)ﬁ' dation

base chosen from para-am east one net a- am nophenol as

coupler and at | east onem?e inveq{\_z]-}g(}:p Icgleﬁ__eeg rondslernedyet type in
t Teast one donor for t

t he presence of a e sal d“enzyne, an to

t he dyeing pr%@é%ﬁ&é@iﬁ@&yﬂ&)%ﬂ Wbheinl Fibres, and idt s known to
dye keratin fibres, and in particul ar human hair, with dye

conposi tions coatedldhlwr humar®dX<hdt D TSN QALETS A tHa Hgnt,i cul ar ortho-
or par a- phenyl enedi am nes, ortho- or para-am nophenols and

het erocycli c besmsrisdngh b ea geseiwh IwhicH eifg egshitaldlse £4r dydidaf,i on
bases. Oxidation dye precursors, or oxidation bases, are colourless or
weakl y col our ealt chepatinoise firstwhoxddatwimem lssordiclersen tiroxipizang
products, can give rise to col oured conpounds and dyes by a process of
oxi dati ve conderenrylepedi@mine derivatives, jdoubbls Barae tdrfthahe shades
obt ai ned wi th these oxidation bases can be varied by conbi ning

t hem wi t h coup?B+3oRReRe}ANGRFFFEILYC IR Bageer at leasfeidff chosen in

particular fromaropati ¢ neta-di am nes, )
10 second oxidation base chosen from para-aminophenols, at

least one meta-aminophenol as coupler 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.

15 It is known to dye keratin fibres, and in
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

20 oxidation bases. Oxidation dye precursors, or oxidation
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.

25 It is also known that the shades obtained
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,



2 -.»: .-met a- am nophenol s, net a-di phenol s and certain het er ocyclic

conpounds. The variety of nol ecul es used as oxi dation
bases and couplers allows a wi de range of colours to be 5 obtained.
The so-called "permanent” col oration obt & ned by neans of these

oxi dation dyes satis rtai.n number of requirements.

Thus, it nust ﬁguzgwgggg gg?&?rcﬁ?gé'éaphﬁgaigaﬁﬂg CPFtAIRt be able Lo glge
shades 10 o eE?? ﬁ?53§a8°m§§P§8 y and it nmust be able to Wi thstan

external agents washi ng, pernanent wavi ng,

wite o hai ‘#bi'nsg) | ToF yarinky ofPolotuldiield of BRUBEAC O THIE,
| e. they nusiagiekeshae -3 phkest a@?§§bb!aew1de raﬁQEOHf dbiberencgspél ong
the same |length of keratin bre, which may"in fact be differently

sensitized obtafiheq.. danaged) betmeen Its tip and its root.
The oxidation dyeing of keratin fibres is 20 generally carried out in

al kal i ne nedium in theThe so-pagiedcepeimhydnogeacperaxidr. obbuened, the
use of al kaline media in the presence of hydrogen peroxide have
t he drawback by oceasisngfappesei alilidadégnadgesomust moreovéhesétbség, as
wel | as consi derabl e bl eaching of the 25 keratin fibres, which is not

al ways desirall eertain number of rghuiwgindatsonThyei ngtohukerhave hdbres

can al so be carried_out usin odeizing systens other than
toxicological drawbacks, it must be able to give shades

10 of the desired intensity and it must be able to
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

15 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
(i.e. damaged) between its tip and its root.

The oxidation dyeing of keratin fibres is

20 generally carried out in alkaline medium, in the
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

25 keratin fibres, which is not always desirable.

The oxidation dyeing of keratin fibres can
also be carried out using oxidizing systems other than

hydrogen peroxide, such as enzymatic systems. Thus, it



hydrogen per oxi de, such as enzymatic systenms. Thus, it
3

has al ready been proposed to dye keratin flbres I n parti cul ar
in patent application EP-A-0, 310,675, with conp03|tions conpri sing an
oxtdation base and optionally a coupBer, in conbination with enzynes

such 5 as pyranose oXi ase gl ucose oxi dase or, uricase,. in the

presence of a l%%o% ‘F%‘? r@e%%lﬁr%ﬁﬁ%ﬁﬂasto ﬁ%%dﬁﬁﬁ?tln tihnesy dded under
conditions which d result in a radation of the keratin fibres
which is corrpa?%’f)tf:ecu ar 1% E%%?nrcaat%%]d“iﬁ}”t E?R/@S—%éél(?'l 5[hé"ﬁd:rl"esence of

10 hydrogen perOX|de t hese dye rocesse never heless |l ead to
Rty Fasris

col orations vm?%rflup?ﬁ% Jh%rfs eI & an Ay |arPdpart I cul ar as

d h
facrors to | PERLYY R conflie UGG %t"iaé* %‘f‘{ Hinild WD
Appl i cant gas &‘Q%f‘féﬁ&é’é@ﬁ&i@é éldéose ox NP KL 10 Shial nhewdyes,

whi ch are capabl e of ['eadi ng’ t© | ntense and chromatic col orations,

W t hout Ob¥éHEnEé SEF L ddoS| B fi ko e WrBHlAld PN ft HARh keratin
fibres, and which are relatively unsel ective 20 and show good resi stance

to the vari ousb@if@cksdg under daedDEtori® wiich ddiendwiredtilt hith siibj ect ed,
by conbining at | east one first oxidation base chosen from

par a- phenyl enedegnadet den | viit thesketdein titbremrwhich is quwpatdabledi am ne,
doubl e bases, ortho-am nophenols and 25 het erocycl i c bases, at |east one
second oxi datibd bthae causedchysire fdyss pased ain Mophoressnee dieast one

nmet a-
10 hydrogen peroxide, these dyeing processes nevertheless

lead to colorations which are not entirely
satisfactory, in particular as regards their iﬂtensity
and resistance to the various attacking factors to
which the hair may be subjected.

15 The Applicant has now discovered that it is
possible to obtain new dyes, which are capable of
leading to intense and chromatic colorations, without
giving rise to any significant degradation of the
keratin fibres, and which are relatively unselective

20 and show good resistance to the various attacking
factors to which the hair may be subjected, by
combining at least one first oxidation base chosen from
para-phenylenediamine derivatives other than para-
phenylenediamine, double bases, ortho-aminophenols and

25 heterocyclic bases, at least one second oxidation base
chosen from para-aminophenols, at least one meta-
aminophenol as coupler and at least one enzyme of

2-electron oxidoreductase type in the presence of at



am nophenol as coupler and at | east one enzyne of 2-el ectron

oxi doreductase type in the presence of at

4 | east one donor for the said enzyne. Thi s di scovery
forms the basis of the present i nverfti on. A first

subj ect of the |nvent|on Is thus a_ 5 ready t o-use conposition for the

oxi dati on dyeikf@sss one dogoradiox fher aid af@2YRepar ti cul ar human keratln
fibres such as the hair, ,characterized i onpri ses a
e um whi ch 1 sui t abt GTRS GFERHELY forns khe Basi Sond FRPsDLRPBAt i on

base chosen fronkgﬁra- 10 phenyl enedi am ne derivatives other than para-

phenylenedlan1 dBl'e bases, ortho- am nophenol s and het erocyclic
bases, - at 'eaSt Af %%O%b%' %awahea p%i%ﬂ EEO&BQQ
am nophenol s, I"east- Sne eta-a as cou - at

| east one 5enz3gg=5} rt%-‘%is%mc! o@i‘ﬂ%%e‘%‘é‘il %?1% Odeatt.L¥ﬁed?’ggg§ of usé dye

| east one dono the sal nzyne

conposi tion ikerftin FAGHAANGRAMiHN ptali%l'cﬂ\iﬁ'%t hQhaheRdeat9ni BLBRES
relatively unsel ective colorations with excell ent properties of

resi stance botdudip =af MRPhRIiG WeRaTterizedsuahtasat! ightompeibad, weat her
and to perspiration and the various treatnents to which the hair may
be 25 subj eint &d mewdsiy Rdyigheriraenitabdel gy, dyeing:
- at least one first oxidation base chosen from para-
10 phenylenediamine derivatives other than para-
phenylenediamine, double bases, ortho-aminophenols and
heterocyclic bases,
- at least one second oxidation base chosen from para-
aminophenols,
15 - at least one meta-aminophenol as coupler,
- at least one enzyme of 2-electron oxidoreductase
type, and
- at least one donor for the said enzyme.
The ready-to-use dye composition in
20 accordance with the invention leads to intense
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
25 subjected (washing, permanent-waving).
A subject of the invention is also a process
for the oxidation dyeing of keratin fibres using this

ready-to-use dye composition.



A . subject of the invention is also a process for the oxidation dyeing

of -keratin fibres using this ready-t o-use dye conposition.

5 The 2-el ectron oxi doreductase(s) used in the

ready-to-use dye conposition in accordanc® with the i nvention can be

chosen in particular from pyranose oxi dases, gl ucqse oxji dases,

gl ycerol oxi dases, |act &XRF 3 DGUYL , OPAMLAUC RE T e 158 1 itd%ses.

According to the invention,_ the 2-electron, oxi dor educt ase .i s

preferably choSeRY +emtfs e SPPosition, iy acqq %|dejﬁ3b3'1heor

bi ot echnol ogi cal__or., gin. . B y.of e | e, _nmention may be

mde of 10 uITYERETRR T R TIREDGH BAGCUhAY RN EgAnOee
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The 2-el ectron oxi dored ase(s) can I'n pure crystalline form

or in a fogmdilyseded N Srirardidteisddi Gl Srididds Wi th respect to the

sai d 2-el ectron oxidoreduct ase. The 2-el ectron

oxi doreductase(s) in  accaFEDiglansand tinddie idh, e Rfaady v
represent(s) fromO.01 to 20% by wei ght approximately relative to 20

the total wei gbki@brédect£eslyid CorisPerhisl ¢ odisdrt i ffom uricasiy ofven nore
preferably fromO0.1 to 5% by wei ght approximately relative to this
wei ght . animal, midwcloiclegical tde bivesthrorlogdimal eymgionor is
understood to refer to the various substrates invol ved
By way of example, mention may be made of
10 uricase extracted from boar liver, uricase from
Arthrobacter globiformis, as well as uricase from
Aspergillus flavus.
The 2-electron oxidoreductase(s) can be used
in pure crystalline form or in a form diluted in a
15 diluent which is inert with respect to the said
2-electron oxidoreductase.
The 2-electron oxidoreductase(s) in
accordance with the invention preferably represent (s)
from 0.01 to 20% by weight approximately relative to
20 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.
According to the invention, the term donor is
understood to refer to the various substrates involved
25 in the functioning of the said 2-electron
oxidoreductase(s).

The nature of the donor (or substrate) for

the said enzyme varies depending on the nature of the



25 in the functioning of the said 2-electron oxi dor educt ase(s) .

The nature of the donor (or substrate) for the said enzyne varies
depending on the nature of the 6
2- el ectron oxi doreduct ase used. For exanpfe, as donors for the
pyranose oxi dase menti on nmay be nade of | ucose rbose and
D-xyl ose; as & c?éﬁc?r Oyre ucejlalﬁ"@oélée&l 5‘8§e xaﬁ\? Fl'oﬁsn%nﬁésmade of
D- gl ucose; ors for the cerol _oxi dases, be nade

of glycerol arﬁ?rd ég‘ SFon BRSSP F‘ﬁ‘é’ S maﬁ&cf’ﬁte oxi dases,

mention rmay bq) glqlecooée l aLCts{oCrb%%e antgi D ?{%gos 5 %@l ta.s dofor d(}_gc}r %hf or the

pyruvat e oxi das Ion na ‘pyruvi ¢ aci Fd and Tts salts;
and 10 | astl r r cq‘%ﬁ,s, .0 e of
uric acid andgrlts sa %%éaée%f, tn%%tlidn 2 on otd %f??% sglbgtgrgat e(gs)) used
In af COTgIaNGRs dh drlae 1@6@¥d10%>ﬁ@s®§bh%n&%%e&%9t be) mage from

0.01 to 20%by wei ght approxurately relative to 15 the total wei ght of the
ready-to-use dﬂe%qraz;ﬂﬁdlt I8 idih droxy&%@&rdilﬁr}cas\MdUﬁotr@efb&vemel on, and
abl'y

even nore prefer from .1 to 5% by approxinmately relative to this

wei ght . lactate oxAduyed, hmq@a:rmﬁmayopmemalc‘& wifi (actdrer beidsed 20 as
second oxi dation base in the dye conpositions according to the

i nvention, nemndrntmysdieavads idonors fopartthec pyauvettet oxidesesunds
correspondl ng to fornul a (I'l) below, and the addition salts thereof

with an aci d: mention may be made of pyruvic acid and its salts; and
10 lastly, as donors for the uricases, mention may be made
of uric acid and its salts.
The donor(s) (or substrate(s)) used in
accordance with the invention preferably represent (s)
from 0.01 to 20% by weight approximately relative to
i5 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
weight.
Among the para-aminophenols which can be used
20 as second oxidation base in the dye compositions
according to the invention, mention may be made in
particular of the compounds corresponding to formula
(II) below, and the addition salts thereof with an acid:

OH
RS
)
Re

NH,

in which:



OH - NH2 I n which:

) - Rl err] represents a hydrogen or hal ogen atomor a
Cerr]-Cerr] al kyl, Cerr]-Cerr] nonohydroxyal kyl
(derr]- C[err])alkoxy(C[err] 'kierr])alkyl Cerr]-Cerr]

am noal kyl or hydroxy(Cferr] Cerr])

al kyl am no(d err] - @[seF?Pf%Fﬁ?Fsr%d]i%%’Fogen 5°r halogey e?q"]m r%r%s%ﬁ?s a

hyd hal

ononyar oxyal Kyl GOV Ghafy [ROromy TSRy (6 o8y AUGHRY Ger] - err]
' | kyl

?2%2??] %[er?{?gfﬁoig%z%ggi]é%%%r§#$XFE§FY adr h¥d9£xy(c It being

under st ood t hat atcj¢§§kyggﬁlﬂg(éhgz§ggk?§l§a§§caio or Rlerr] represents
a hydrogen atom Aftong t he” par a- ani nophenol s of fornul a

(1) 5 abave, mENLbpPeBBYtHCa MBISr&HEE FATRATIG S |3tSh dara-c,-c,
am nophenol, 4-am no- 3-net hyl phenol, 4-am no- 3- fl uor ophenol ,

4- am no- 3- hydr oxyneilktlnhenet, mbnnhydrdkyalk&l, gt byl phenol ,

4- am no- 2- hydr oxynet hyl phenol , 4-am no- 2- nethoxynethylphenol,
4- ami no- 2- ani nonet Pdipthvdaloxyalkyl, C,-C, aminoalkyl, cyano(C,-C,)alkyl
am no-2-([err]-hydroxyeth Ian1nonethy| phenol and 4-am no- 2-

f1 uor ophenol , and 9% GddFdidkesd (G-Frabefl adieal . acid. 20

The para-aninqph nol (.s) ich c e use ond OX|dat|on base
preferably repre e ﬁgéﬁﬁtoo t t06§51F35f2®?5y°%et Rt TaPpFatenBe el y
relative:fé)ttg% R, represents a hydrogen atom.

Among the para-aminophenols of formula (II)
above, mention may be made more particularly of para-
aminophenol, 4-amino-3-methylphenol, 4-amino-3-
fluorophenol, 4-amino-3-hydroxymethylphenol, 4-amino-2-

15 methylphenol, 4-amino-2-hydroxymethylphenol, 4-amino-2-
methoxymethylphenol, 4-amino-2-aminomethylphenol, 4-
amino-2- (8-hydroxyethylaminomethyl)phenol and 4-amino-2-
fluorcophenol, and the addition salts thereof with an
acid.

20 The para-aminophencl (s) which can be used as
second oxidation base preferably represent(s) from
0.0005 to 12% by weight approximately relative to the
total weight of the ready-to-use dye composition in
accordance with the invention, and even more preferably

25 from 0.005 to 6% by weight approximately relative to
this weight.

The meta-aminophenol (s) which can be used as
coupler in the ready-to-use dye composition in

accordance with the invention is (are) preferably chosen



total weight of the ready-to-use dye conposition in accordance with
the invention, and even nore preferably 25 fromO0.005 to 6% by wei ght

approximately relative to this weight. The

et a- ani nophenol (s) which can be used as 8 coupler in the ready-to-use
dye conposition in accordance wth the _inyention is (ar ref er abl
c%osennp from the compounds of formula (IIIX delow, ap%oﬁﬁéhg Conpounés

of formula (I1] el ow, d the addition.salts thereof with an acid:
[err] a&dﬁ%%iscaf.}&s tr}lere-Of W’%[q"eraln] arcé‘gf}esents a hydrogen atom or
a Cerr]-Cerr] alkyl, (err]-CJerr] _5 nonohydr oxyal kyl or C2-C4
pol yhydr oxyal kyl radical, - err] represents a hydrogen atom a
Cerr]-Cerr] alkyl or (Jerr] -C[eP‘? i) koxy radical or a hal ogen
atom chosen from chlorin om ne and fluorine, -

Rlerr] represents a hydrogen atomor e CNMR, ] -Clerr] alkyl, Cerr]-Cerr]
10 al koxy, Cerr]-Cerr] m)nohRngoxyaI kyl, Cerr]-Cerr]

pol yhydr oxyal kyl , Cerr]-C err] nonohydroxyal koxy or CJerr]-Cerr]

pol yhydr oxyal koxy radi cal . Anong t he net a- am nophenol s of
formula (111) in whigbove, nention nay be nade nore particularly of neta-
15 am nophenol, 5-am no-2-net hoxyphenol, 5-am no-2-([err]-

hydr oxyet hyl oxy) phehoFePseganis- 2- RFENPEBReABP™ SFNR( Ferly] 21kyl, C.-C,

5 monohydroxyalkyl or C,-C, polyhydroxyalkyl radical,

- Ry represents a hydrogen atom, a C,-C, alkyl or C,-C,
alkoxy radical or a halogen atom chosen from
chlorine, bromine and fluorine,

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

10 alkoxy, C,-C, monohydroxyalkyl, C,-C,

polyhydroxyalkyl, C,-C, monohydroxyalkoxy or C,-C,
polyhydroxyalkoxy radical.

Among the meta-aminophenols of formula (III)

above, mention may be made more particularly of meta-

15 aminophenol, 5-amino-2-methoxyphenol, 5-amino-2- (8-
hydroxyethyloxy)phenol, 5-amino-2-methylphenol, 5-N- (8-
hydroxyethyl)amino-2-methylphenol, 5-N- (8-
hydroxyethyl)amino-4-methoxy-2-methylphenol, 5-amino-4-
methoxy-2-methylphenol, 5-amino-4-chloro-2-methylphenol,

20 5-amino-2,4-dimethoxyphenol and 5- (y-
hydroxypropylamino) -2 -methylphenol, and the addition
salts thereof with an acid.

The meta-aminophenol(s) which can be used as
coupler preferably represent(s) from 0.0001 to 8% by

25 weight approximately relative to the total weight of the



hydr oxyet hyl ) am no- 2- net hyl phenol, 5-N-([err]-

hydr oxyet hyl ) am no- 4- net hoxy- 2- net hyl phenol , 5-am no- 4-

met hoxy- 2- met hyl phenol , 5-am no- 4-chl oro- 2 nethylphenol 20

5-am no- 2, 4- dinethoxyphenol and 5-([err]?

hydroxypropylanlng) - met é ghenol and the aqdition Its her eof
with an acid. ready-to-use dye CeEROFLtACRN AL h%ﬁ%?(@?rﬁhPE used as

ppr oxi mat ol y Framatr JB5C B8C RE Py HPTuBE gREPEPR Rty FElacite gt“c%
9 readyy %&su§§ 3&% conposition, and even nore preferably from
0.005 to 5% by wei g ¢ approxinmately relative to this weight.

Anong the para- pheny|enﬁﬁbﬁg‘Eﬁedﬁékxaﬁh¥ﬁ§le§ed1&ﬁiﬁ@ geépibgctved as first
oxi dation base in the ready- to-use dye conposition in accordance

with the isnveghieh can be UBBH 8B FaysbeoRBdetibnpPBatéCiharhef rédey-
conpounds of formula (1) below, and the addition salts thereof with
an acid: to-use dye composition in accordprte]with the ifiventiomhi ch:
- Rlerr] represents a hydrogen atom a Clerr]-(err] alkyl radical,

a derr]- C[ermknmdnahwayobyamaﬁb iadpeaticalérepf]tEPecowppunéﬁydfoxy-

al kyl radical, a err% err]) al koxy C%err Cerr]) radical, a
Cerr]- C[err]ﬁﬂqmwlaréé c&?lgﬁbsﬁpﬁuFBG s hta°ﬁ|§ab5§n5h§re°f with
an acid:
NRR,
RS
R; 0
NH,

10 in which:
- R, represents a hydrogen atom, a C,-C, alkyl radical,
a C,-C, monohydroxyalkyl radical, a C,-C, polyhydroxy-
alkyl radical, a (C,-C,)alkoxy(C,-C,)alkyl radical, a
C,-C, alkyl radical substituted with a nitrogenous
15 group, a phenyl radical or a 4'’'-aminophenyl radical;
- R, represents a hydrogen atom, a C,-C, alkyl radical,
a C,-C, monohydroxyalkyl radical, a C,-C, polyhydroxy-
alkyl radical, a (C,-C,)alkoxy(C,-C,}alkyl radical or a
C,-C, alkyl radical substituted with a nitrogenous
20 group;
- R,; represents a hydrogen atom, a halogen atom such as
a chlorine, bromine, iodine or fluorine atom, a C,-C,
alkyl radical, a C,-C, monohydroxyalkyl radical, a

C,-C, hydroxyalkoxy radical, an acetylamino(C,-C,) -



15 . group, a phenyl radical or a 4'-am nophenyl radical; -

Rl err] represents a hydrogen atom a (ferr]-Cerr] alkyl radical,

a Cerr]-Cerr] nonohydroxyal kyl radical, a CJerr]-Cerr] polyhydroxy-
alkyl radical, a (Cerr]-Cerr])al koxy(CR&r]-derr])al kyl radical or a
Jerr]-Cerr] al kyI radrécé% S bstrtuted wrtglta Ni trggenous group;

- R3 represents & aa a od‘lﬁ'ﬁ Fadical OF,

ad
chlorine, brom ne, |od|n or fI err] derr] al kyl
radical, a C[err] b {}aar rg}ard"}

Gerr]-Clerr] hyqrougrgggxtgag[ﬁgafoggerr tﬂgfa;,gmgr G egrly

koxy radi ca am noal koxy radié¢al or a
car banoyl am no( C[aplr}{gl dfidanal koxy radical , - Rerr] represents a
hydrogen or hal ogen atomor a Clerr]-Cerr] al kyl radical; 5

it being underisd aashrddainirdternd toRe Qft ke stadneabs Rher hdicals RQ
Rlerr] is other than a hydrogen atom Anong t he

ni trogenous groou®, dak bohewl ah&h) a hydrogébnvatomenti on nay be made in
particul ar of am no, nmono(Cferr]-Clerr])al kyl am no,

di (Cerr]-C[err])al kyl arinmgg thhig Clidmdgegcarsr lgroupk0 of dlokydmi rd,)
nmonohydroxy(Clerr]-( err])al kyl am no, im dazolinium and ammoni um
radi cal s. above, ‘mentiomfsiy Ren anasier d-IbWﬁléNé&rraﬂfné“'&@rqrvatr ves of

formula (I) above nt be rra e nor.e cul arl
par a-t ol l(Jy|) endtin {Zaﬁfk'% 1 (G5 Co )% %/?‘Elrfé%h g‘rﬁh%c -G ;
2, 3-di metfyl - paaflgyf%}rgnr}/ e%aog{ dledxyz(% 81‘ e?]hlwlamlno, imidazolinium

2, 6-di methyl - par nyl’ene
phenyl enedi am (65 &&ﬂ&@tﬁy&lc{a@_ phenyl enedi am ne,

Among the para-phenylenediamine derivatives of
formula (I) above, mention may be made more particularly
of para-toluylenediamine, 2-chloro-para-

15 phenylenediamine, 2,3-dimethyl-para-phenylenediamine,
2,6-dimethyl-para-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-

20 amino-N,N-diethyl-3-methylaniline, N,N-bis(8-
hydroxyethyl) -para-phenylenediamine, 4-amino-N,N-bis (8-
hydroxyethyl) -2-methylaniline, 4-amino-2-chloro-N,N-
bis(B-hydroxyethyl)aniline, 2-B8-hydroxyethyl-para-
phenylenediamine, 2-fluoro-para-phenylenediamine, 2-

25 isopropyl-para-phenylenediamine, N- (8-hydroxypropyl) -
para-phenylenediamine, 2-hydroxymethyl-para-
phenylenediamine, N,N-dimethyl-3-methyl-para-
phenylenediamine, N,N-(ethyl-g-hydroxyethyl) -para-

phenylenediamine, N-(8,y-dihydroxypropyl) -para-phenylene-



NN- di et hyl - par a- phenyl enedi am ne, NN-di et hyl - par a- phenyl enedi am

N, N- di propyl - par a- phenyl enedi am ne, 4- 20

am no-N, N-di ethyl -3-nmethylaniline, N N-bis([err]-

hydr oxyet hyl ) - para phenyl enedi am ne, 4- afdilno- N, N-bis([err]-

hydr oxyet hyl ) - 2- net hyl ani | i ne, 4-am no-2-chl oro-N, N-

bis([err]- hydr%sa}rmﬁ/ PEMi4 méunzqu@ml hmraxgpélﬁwlﬁﬁlardaamme,
phenyl enedi am ne,. 2-fl uoro- para-pheny, enedl am_ne

i sopropyl - par & FHWJE % all"r?é‘ﬁlﬁ LIy d oﬁyﬁryéﬁﬂx?’ethyloxy'
ﬁagdpggp%'ylened' At na,%e@ye%%wm T Y PR amip oA LRYeGLRT e,

N, N- (et hyl di
N—([(eﬂ] yd. hy %g’%ﬁ%ﬂé (g é“etm%%q Ip%? ani ne,

par a-
N- (4" - am noph ér) R e Rhehd eréﬁﬁii %’Hen%zddltlon salts thereof with an
N- phenyl - par a- phenyl enedi am ne, 2-[err]-hydroxyethyl oxy-
par a- phenyl enegiadni ne, 2-[err]-acetyl am noet hyl oxy- par a-

phenyl enedi am ne and N-([err]-nethoxyethyl)-para- 5 phenyl enedi am ne,
the addition salts ther cojong ttthearpara-pheagilénediamine derivatiesneft he

par a- phenyl enedi am ne derivatives of formula (1) above,
par a- t ol uyl enckpzmikre, (D- jakproppara- toluyﬁ@r@q@wmmeene?mlamx@pyl-
2-[err]-hydroxyet hyl - para- phenyl ene- di am n

2-[err]-hydr o%%ﬂw*ﬁ?%%@ﬁﬁeﬁecﬁ éﬁ%xy?té‘yl para-phenylene-

ne,

and

gi ?Eﬂ?ﬁatﬁ@ hen %ﬁgﬁ%ﬁw 6chdll(:‘btxrp/ papr%r %henylene%}%%l ened %n_1 ne,

garl\;tb:c)?lglglr;]r\e%‘y %f;é%}gz Eﬁ?érgil am rfoerEt %I’dol%f' 5 rag
pheny|ened'an1§ﬁéﬁ§¥%ﬁéﬁhéﬁ&ké}(ﬁl§ﬁﬁﬂﬁé€H¥¥J§HréMﬁﬂéﬁylenedlamlne,
N,N-bis (B8-hydroxyethyl) -para-phenylenediamine, 2-chloro-
para-phenylenediamine and 2-f-acetylaminoethyloxy-para-
15 phenylenediamine and the addition salts thereof with an
acid are 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

20 and/or hydroxyl groups.

Among the double bases which can be used as
first oxidation base in the ready-to-use dye
composition in accordance with the invention, mention
may be made in particular of the compounds of formula

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

acid:



acid are nost particularly preferred. According to the

I nvention, the term double bases is understood to refer to the
conmpounds containing at |east two aromatic rings bearing am no 20
and/ or hydroxyl groups. ABong t he doubl e bases which can be
used as first oxidation base in the ready-to-use dye

conposition in accordance with t inventi?n, mention — may be made in
particular of the compoundsZ,of fo mula 25 Uy, and the addition

salts thereof with an

12 Y h: vy - Z[err]
and Z[err], which may di ffg represent a hydroxyl
or -NH err] radical whyi subg a Cerr]-Cerr]

al kyl radical or with armY; i nker armY
represents a |linear ork-branched - al kyllene chaln containing from1l to
14 carbon atons, which may be interrupted by or termnated with one
or mor e {y thpgenous groups and/or one or nore hetero atoms 10  such
as oxygen, sul phur or nitrogen atons, and optionally substituted with

one or nore hydrfXx¥hdog,, 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
5 arm Y;
- the linker arm Y represents a linear or branched
alkylene chain containing from 1 to 14 carbon atoms,
which may be interrupted by or terminated with one or
more nitrogenous groups and/or one or more hetero atoms
10 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, alkyl radical, a C,-C, monohydroxyalkyl radical, a
15 C,-C, polyhydroxyalkyl radical, a C,-C, aminoalkyl
radical or a linker arm Y;
- Ry3, Ry3, Rysr Ry, Ry and Ry,, which may be identical or
different, represent a hydrogen atom, a linker arm Y or
a C,-C, alkyl radical;
go it being understood that the compounds of formula (IV)
contain only one linker arm Y per molecule.
Among the nitrogenous groups of formula (IV)

above, mention may be made in particular of amino,



Cerr]-Cerr] al koxy radicals; - Rlerr] and R err] represent a
hydr ogen or hal ogen atom a Cerr]-Cerr] alkyl radical, a
Cerr]-Cerr] nonohydroxyal kyl radical, a 15 C2- C4 pol yhydr oxyal kyl
radical, a (Jerr]-Cferr] am noal kyl 13radical or a linker armY,

- Rerr], Rerr], err], Rerr Rlerr] and Rlerr], which nay be i dentica
or di f f awcae ( %[lrs r@é‘éﬂtm@]ﬂﬂﬁd %S]a StlomKylaniner tarnkC-6r) - a
Cerr]-Cerr] aIkyI radi cal; 20 it being _understood that the conpounds
of formula (I Alkylaming,monehydnexyd&:r Caledkyadanincged migiagadigium

Anmong the nitro nous l_ngoups af for mula (1V) above, nention may be
made in parti &%t hgadical 13

I t
?‘é;[“grﬁ]cl[ar;]”%e”” R, SRy BPERS( e FPEREE i) ??”2°%9f§'ﬁ1 o,
i mdazolind um M1,y a e doubl e
bases of rgorrm“fe t(ﬁ(%]qnagg’\r/ﬂe%n'&é? qn%ex%t }"%Etr%&;‘/‘l lXage ere ggrg'?l cularly of
NN -bis- ﬁ{xf Ay, WL)bl'tJ,M s a%éheﬂwoah@nahgmlné di ani no-
propanol, N, N -b| err| roxyethyl

phenyl ) et hyl ensdigrdie, N\IN\I - bty FAry |))—1\T N’ -bis (4’ -amino-
tetranethylenedlanlne N, N -bis([err]-hy rox?%ihyl) 10 N, N

- bi s(4- am nophsiatdy)edtairided ienddieq MN)@l’ -bis (4 -BmiNophenyl) -

- bi s(4- met hyl am nophenyl )t et r anet hyl enedi am ne, N, N -bis(ethyl)
-N, N -bis(4'-tzatireonsd hyieried isvemd,) N, N’ -bisdifrhyerediyatyd ) and
1, 8-bi s(2, 5-di am nophenoxy) - 3, 5-di oxaoctane, and the addition salts

t hereof wi@h ah N'1%bis Ecjaminophenyl) tetramethylenediamine,
N,N’—bis(4-methylaﬁinophenyl)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

15 acid.

Among these double bases of formula (IV),
N,N’ -bis (B-hydroxyethyl) -N,N’ -bis (4’ -aminophenyl) -
1,3-diaminopropanocl and 1,8-bis(2,5-diaminophenoxy) -
3,5-dioxaoctane, or one of the addition salts thereof

20 with an acid, are particularly preferred.

Among the ortho-aminophenols which can be
used as first oxidation base in the ready-to-use dye
composition in accordance with the invention, mention
may be made more particularly of 2-aminophenol,

25 2-amino-5-methylphenol, 2-amino-6-methylphenol and
5-acetamido-2-aminophenol, and the addition salts
thereof with an acid.

Among the heterocyclic bases which can be



Anong t hese doubl e bases of formula (1V), N, N
-bis([err]-hydroxyethyl)-N, N -bis(4'-am nophenyl)-

1, 3-di am nopropanol and 1, 8-bi s(2, 5-di anm nophenoxy) - 3, 5- di oxaoct ane,
or.one of the addition salts thereof 20** with an acid, are particularly
preferred. whi ¢ch.can, be

. A t.h t ho- am | .
used as firstqﬁﬁ%ﬁﬁﬁ(ﬁ%rﬁgsggﬁﬁggﬁg%r éaﬁ?%%?éggpgggocgmposégﬁ%%sf?ion I n
g it : g , : ' cul arl
of 2 am mopheriicotoae Pl erde T B cacn B B e "
5- acet am do- Z'ﬂi‘t&%%%% Angdthaiaddukh9ya8alks, %_rimm%@f with an

aci d. . nong thé heterocyclic bases Ich can be
14 used Fedilviatived,dPyrandiasderivhRgva¥eananpoehlkb®B-in
accordance with the invention, nmention may be nade nore particularly

of pyridi e deyjniatiidien Jqawivaitdivee, and deel wddivesn pylazothedebEvati ves
and pyrazolo- 5 pyrimdine derivatives, and the addition salts thereof
with an acid. with an acid. Anong the pyridine derivatives, nention my

be made nore particularly of the conpounds descri bed, for exanple, in
patents GB 1, 026, 978 andweBdl the3pygddineQderdyehines2, Bedkasnnopyri di ne,
2- (4- et hoxyphenyl ) am no- 3-am_nopyri di ne,

2, 3- di ami no- 6 RfemRsle MAnedingeticularly of the compounds described,
3, 4 i ami nopy A RIS 1 O BAHECSn CBally d SoneT8oRDA OB 1,67 4RCaci
, pyr , t | hér’&of wi-PR - 2R%aci d.

10 such as 2,5-diaminopyridine, 2- (4-methoxyphenyl)amino- -
3-aminopyridine, 2,3-diamino-6-methoxypyridine,

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

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

20 pyrimidine, 4-hydroxy-2,5,6-triaminopyrimidine,
2-hydroxy-4,5,6-triaminopyrimidine, 2,4-dihydroxy-5,6-
diaminopyrimidine and 2,5,6-triaminopyrimidine, and the
addition salts thereof with an acid.

Among the pyrazole derivatives, mention may

25 be made more particularly of the compounds described in
patents DE 3,843,892, DE 4,133,957 and patent
applications WO 94/08969, WO 94/08970, FR-A-2,733,749

and DE 195 43 988, such as 4,5-diamino-l-methyl-



15 : Anong the pyrimdine derivatives, nention nmay be made

nore particularly of the conpounds descri bed, for exanple, in German
patent DE 2, 359, 399 or Japanese pat§nts JP 88-169,571 and JP 91-10659
pat ent appl i cati ons WO 96/15765 such as 2,4,5, 6-tetraam no- 20

E’VL'yé“rS'x§e4 SPUYERBLE nac) Rk T RRBY B T, %]fe%-x?}i%m%m-

i am nopyr 1 1 41,08, 20 2Bk (A AR PORYILIT ) Bas RALLDE 3-aspealdi L1 on

sal ts thereof mnth an rivatives,

menti on may d L (o) pgpgyggﬁedescrlbed in
patents DE 3, §g§ag§%gatg gvﬁggmgéé gﬁ%é%hyl i- §H§n§ appl i cati ons WD

94/ 08969, WO §450892R1 b1 AndeK33- 34§heny1pyaagop@ 195arEa9B6, 3 saeh as
4, 5-di am no- 1- net hyl -

pyrazol e, 53, 4mdcafinepyuyazakeénofybadbdsl N0-benzyl-4,5- dlamlno-

1-(4' -chl orobenzyl ) pyrazol e, 4,5-di am no-1, 3-di net hyl - pyrazol e,
4, 5- di am no- 33rechiwlpypheoyepysagetitanino-3-tert-butyl-1-methyl-

4, 5-di am no- 1- met hyl - 3- phenyl pyrazole, 4-amno-1,3-di- 5

met hyl - 5- hydr yiraspyeazdl 6 -dianéneyl-dest dbuniho3 -methyBpyeabyleyrazol e,
4, 5-di am no-3-tert-butyl -1-nethyl - Xrazole,

4,5-di am no- 14nérﬁl§m@yp-3 ﬁﬁthyﬂﬁyxﬁgéhﬁ ) -3-methylpyrazole,

4, 5-di am no- 1- (%err - hydr oxyet hyl é 3-neth Ipyrazole ..

4, 5-di am no- 14e ﬁ?PaglﬁﬁrﬁyPE V z r@etEY%PHFéﬁP%Sz 43p-diamino-

Loy :3051;‘;;0%5@!%-3 YLLRULaZOL e PoOEaTLEg, 4, 5 diamino-

hyd h |
3 hzdigizggth |-%h§§23 VS5 §8P§1gﬁr§%§han1nos diamino-

3-hydroxymethyl-1-methylpyrazole, 4,5-diamino-

3-hydroxymethyl-1-isopropylpyrazole, 4,5-diamino-
3-methyl-1-isopropylpyrazole, 4-amino-5-(2’-amino-

15 ethyl)amino-1,3-dimethylpyrazole, 3,4,5-triamino-
pyrazole, l-methyl-3,4,5-triaminopyrazole, 3,5-diamino-
l-methyl-4-methylaminopyrazole and 3,5-diamino-

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

20 Among the pyrazolopyrimidine derivatives,
mention may be made more particularly of the
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

25 equilibrium exists:



3-net hyl - 1-i sopropyl pyrazol e, 4-am no-5-(2'-am no- 15

et hyl )am no- 1, 3-di net hyl pyrazol e, 3,4,5-triam no- pyrazol e,
1-net hyl -3, 4,5-triam nopyrazol e, 3,5-diajno-

1- met hyl - 4- net hyl am nopyrazol e and 3, 5- dram no-

4-([err]-hydroxyet hyl)am no- 1- net hyl pyrazolg and the addition salts
thereof with an acid. 20 Apong |t razol opyri m di ne

derivati ves, menti on n&ypes Nqé%?re ﬂ\ﬁ:ﬁ% arly of the

pyrazol o[ 1, 5-a] pyri mi dines of fbread N4¥) bel ow, and (V) the addition
salts thereof with an acid @Hafth & base NRysfhék t he tautomeric forns

t hereof, when a tautoneric 25 equi | i bri us exi sts:

16 [err] i n which: -
Rlerr], Rerr], Rerr] and R err], which may be identical or

di fferent, denet @hachydrogen atom a ([err]-Cerr] alkyl radi cal, an

aryl radial, a (Jerr]-Cerr] hydroxyal kyl radical, a 5 Cerr]-Cerr]
pol yhydr oxyal kyR,§,a®,galR,, cafd Ry | | wkieh rfypl boxidéheiced Gerr] ) -

al kyl radical, a (Jerr]-Clerr] am noal kyl radical (it being possi bl e
for the anm nedidflegeptot denetewniat hydnogesnt ytom, a Ci1fedtybr sul phonyl
radical), a ((err]- C[err])alkylamno(C[errcl r])- al kyl radical,

a di [(( err] - CREACPal raw pamlndgdiatr] aCfer 4]1)1154112‘91‘173}1]@’1 ¥adiedl, (3t being

ble f t he di alk di cal s fo
ggf;lon gaég(rj ﬁﬁ‘*:ﬂ% )ily rr%éy%%kyl radical, a (cl-c al?coxy(

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

rrerrbe)r ed

possible for the amine to be pro.tected with an acetyl,
ureido or sulphonyl radical), a (C,-C,)alkylamino(C,-C,) -
alkyl radical, a di[(C,-C,)alkyl]amino(C,-C,)alkyl
10 radical (it being possible for the dialkyl radicals to
form a 5- or 6-membered carbon-based ring or a
heteroéycle) , a hydroxy(C,-C,)alkyl- or di[hydroxy-
(C,-C,)alkyllamino(C,-C,)alkyl radical;
- the radicals X, which may be identical or different,
15 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 fadical (it being possible for
20 the dialkyls to form a 5- or 6-membered carbon-based
ring or a heterocycle), a hydroxy(C,-C,)alkyl- orxr
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



het erocycle), a hydroxy((err]-Cerr])al kyl- or di[hydroxy-
(Jerr]-(err]) alkyl]amno (Cferr]-Cerr]) alkyl radical; - the
radicals X, which may be identical or different, 15 denote a hydrogen
atom a (err]- C[err] al kyl radical, an &fyl radi cal, a

Cerr]-Cerr] eﬂ OXéa|ky| radlcal a (err]-Cerr] pol yhydr oxyal kyl

radical, a J radi cal, a

(derr]- C[err]_)al Ig_yl aemu%(i( r(r?%:) IkyI radical, a

di[(Cerr]- C[er = ed i érr] - C[err])alkyl radi cal (it
bei ng possible f rls %QJ# ail t;_% Is to forma 5- or 6-nenbered

car bon- based or a heterdcycle) a hydroxy(derr]-Cerr])alkyl -

or a%ragq%&r]ﬁal kylJam no(Clerr]-C err])al kyl

radi cal , an cal (derr]-Cerr])al kyl- or

di [(C[err]SC[errI] il leduanmtRo o or 1; radical; a halogen atom a carboxylic
acid group, a 17 sul phonic acid

group; - Wit teudravdsd that2 or 3; - pis equal to 0 or 1;

- gis equal toOor 1; 5 - nis equal to 0 or 1; with the proviso
t hat : - the chemsum- pg + § disherthielratth@n 0; - when p + g is equal to
2, then nis equal to 0 and the groups NR[err]Rerr] and

NR[err] Rl err] -ocodmn tPheF @,13) equgloxo 210then n(@s7pguel, p Orapd, 7)

posi tions; - when is equal to 1, then nis equal to 1 and

the group NR[ err]tF‘Z{QelS’rl]OU(Rﬁ N%R[lhs rand ¥R4R.:aRECHRE Chegf2ud) océBp§) ;

the (2, 3) (5,6); q( (3 5) or (3 7) pQsitions. When t he
pyr azol o[ 5- a] py¥ )ch néy 53f OFor(Rul7d 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 gfoup occupy
the (2,3); (5,6); (6,7); (3,5) or (3,7) positiomns.

When the pyrazolo[l,5-alpyrimidines of formula
15 (V) 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:

j/§R18R19 R
Ry — Rr~~~

Among the pyrazolo[l,5-alpyrimidines of formula

20 (V) above, mention may be made in particular of:

pyrazolo[l,5-alpyrimidine-3,7-diamine;

2,5-dimethylpyrazolo(1,5-alpyrimidine-3,7-diamine;

pyrazolo[l,5-a]lpyrimidine-3,5-diamine;

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



15 (V) above are such that they contain a hydroxyl group on one of

the positions 2, 5 or 7 [err] to a nitrogen atom a tautoneric
equi libriumexists represented, for exarrpl e, by the follow ng schene:
[err] Anong the pyrazdPo[ 1, 5-a] pyrinidines of fornula

20 (V) above, nention may he made in arthularogif -

pyrazol o 1, 5- &] py 'ﬁ“}ﬁ"(ﬂpﬁ’é’a? °o[| Lami- ﬁép rimidin

2, 5-di net hyl pyrazol a[ 1, di.am ne; -
pyrazol o[ 1, 5- a]fiuﬂ/ [“cﬂ Ta% ﬁ‘i ﬂlmldl -5%

2,7- dlnEthy|pyr%}%LQ[%l gb%%é gyp%n§&§HQ$ﬁHPEE 7-ylamino) ethanol;

18 - 3-am nhopyrazo

3-am nopyr azol of | .
2-(3- aﬁlnopyraz:% ?E%%H %g?faz Syﬁé noFédﬁano ylamlno)ethanOI,

2-(7-am napyrazglof O(F-%Tﬁ]ﬂb‘ﬁ?r@z@l% & !S' %ﬁ‘p?%.ﬁtlﬁiﬂob,—yliﬁ (2~hydroxy-

2-[ (3-am nopyrazol al pyri mdin- hydr oxy-

et hyl ) am no] etdtanal),amino] ethanol;

2-[(7-am nopyrazol o[ 1, 5-a] pyrim di n- 3-yl)-(2-hydroxy-

et hyl ) am no] et-hanol (7-aminopyrazolo[l,5-al pyrimidin-3-yl) - (2-hydroxy-
5, 6-di net hyl pyrazol o[ 1, 5- a] pyri m di ne-3, 7-di am ne; 10 -

2, 6- di met hyl pyatdndl et laghamioli;di ne- 3, 7- di ani ne; -

2,5, N7, N7-tetranet hyl pyrazol o[ 1, 5-a] pyri m di ne- 3, 7-di am ne;
and the addi tiorb Saidismethariayirazed o He Stalpowdmidineras 7-diaminker eof

a tautoneric eqU|I|br|um exi sts
10 dlmethylpyrazolo[l 5-alpyrimidine-3,7-diamine;

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

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

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

- EP 628559 Beiersdorf-Lilly.

20 - R. Vishdu, H. Navedul, Indian J. Chem., 34b (6), 514,
1895.

- 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,

25 T. Novinson, J.P. Miller, R.K. Robins, J. Med. Chem.,
25, 235, 1982.

- T. Novinson, R.K. Robins, T.R. Matthews, J. Med.

Chem., 20, 296, 1977.

when



15 . The pyrazolo[ 1, 5-a] pyrimdines of fornula (V) above can

be prepared by cyclization starting with an am nopyr azol e, according
to the syntheses described in- the foll ow ng references: - EP
628559 Bei ersdorf-Lilly. 20 - R Vi shdd, H Navedul, Indian J. Chem,
34b (6), 514, 1995, N.S. lhrahim K U Sadek, F. A. Abdel -Al,
Ar ch. Phards 30/ 9% 4FN Bygymaceuticalg . Springer, MB. Scholten,

D.E. OBrien, 25 T...Novi nson,., J..P._ M.l |l er.

25, 235, 1982. The RAAGESHE R R B “HglnFsR°t%N§%Fﬁ‘8\%§w§’
Chem, 20, 296

3907799 | CN Phaabrcg]\gceu% | ca]ISO be prepared bYT é’cj'lrzgztt%lon[ ftgrtlll%grl m gl nes of

formula (V)  pyaAboME o Y Sud IqealorQbetl 3L kg from
hydr azi ne, acco¥ ing to the synt eses S%S'r@ﬁ In the © F’owi ng
referencesg follcwﬁlg Méf@{b@d R J. Kobil ecki, Het erocycl es, 6(9),

Chem

1355, 1977. E.” Al cade, J. De Mendoza, J.M Marci a-Marquina,

C. Alnera, J. ElguetexiVlogieir] @yl ikodNeski,l HeterociR1e4236 (3974.

- K Saito, |I. Hori, M Higarashi, H Mdori kawa, Bul I . Chem Soc.
Japan, 47(2), 1¥%5, 10977. The par a- phenyl enedi am ne

derivative(s) and/or
- E. Alcade, J. De Mendoza, J.M. Marcia-Marquina,

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

10 423, 1974.

- K. Saito, I. Hori, M. Higarashi, H. Midorikawa, Bull.
Chem. Soc. Japan, 47(2), 476, 1974.

The para-phenylenediamine derivative(s) and/or
the double base(s) and/or the ortho-aminophenol(s)

15 and/or the heterocyclic base(s) which can be used as
first oxidation base preferably represent(s) from
0.0005 to 12% by weight approximately relative to the
total weight of the ready-to-use dye composition
according to the invention, and even more preferably

20 from 0.005 to 6% by weight approximately relative to
this weight.

The ready-to-use dye composition in accordance
with the invention can also contain one or more
additional couplers other than meta-aminophenols used

25 according to the invention and/or one or more direct
dyes, in particular in order to modify the shades or to
enrich them with glints.

Among the couplers which can be present



t he doubl e base(s) and/or the ortho-am nophenol (s) 15 and/or the

het erocycl i c base(s) which can be used as first oxidation base
preferably represent(s) from 0. 000 0to 12% by wei ght approxi mately
relative to the t ot al vvei ght of thé"ready- to use dye conposition

according to t&? i@][oer% reI Ieerédg)rt% Seéf |g tp%%ltl rnorInnO 005 to 6%

by wei ght approXina |ve to . The
ready-1o- use dygSIhal thith Idh ARy Qﬁl ment it halhd Hudatlgn can

al so contain one or nore Itiona COU ers ot

et a- am nophengl st 4sethr 25¢ &%—%}%Méxfé&%ﬂﬂé‘é@mﬂ{e‘%&-@l‘ﬂfh@nﬂﬁe or nore
di rect yes, in particular in order to nodify the shades or to

enrich them widhg Hdttdocyclic couplers ABHY tHE (SRR iRrS dahitgh can be
pr esent 20 additionally in the

ready-to- use dyleexesposith ain idcid. accordance with the invention, nention
may be made in particul ar of neta-phenyl enedi am nes, neta-diphenols
and heterocyclic couplvéres; tadrel tdwe godidaron Sdldse asldittimeradof with an

aci d. When they are present, these additional coupl ers
preferably represelers rorele00Ly tﬁ:ﬁﬁlﬁ%w from OnQPH taprOGxidvat el y
relative to the total weight of the ready-to-use dye conp05|t|on and
even nore 10 Y"oiherappyoxitaiolnosiar s Hhie wdieyiotadpmediohtt afy

relative to this WEI§£I In general, the addition salts with
an acid the reddy-to-use dye composition, arnd even more

10 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
compositions of the invention (oxidation bases and

15 couplers) are chosen in particular from the
hydrochlorides, hydrobromides, sulphates, tartrates,
lactates and acetates.

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

20 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 watexr. By way of organic
solvents, mention may be made, for example, of C,-C,

25 alkanols, such as ethanol and isopropanol; glycerol;
glycols and glycol ethers such as 2-butoxyethanol,
propylene glycol, propylene glycol monomethyl ether,

diethylene glycol monoethyl ether and monomethyl ether,



whi ch can be used in the context of the dye conposi tions of the

I nvention (oxidation bases and 15 coupl ers) are chosen in particul ar
fromthe hydr ochl ori des, hydrobron% es, sul phates, tartrates,
|-act at es and acet at es. The di um which is suitable for

dyeing (or aﬁthgBRQEHE ESthBﬁsrSﬁﬁ%‘&g'ﬂgg%gig?EQSRSfi6%0” 'n 20

accordance wt I nventi on genera cons water or a

m xture of Wa%%%ﬁ%&?g@%g?@%§ts?ﬁ@lQEE??bﬁucts anag+%%?%ré9 ghssobye the

conmpounds whi e S Icrently s In water. By way of

organic sol vent gheBBY VeRtBBYaRepEBEResbAE fﬁaﬁPé?orQioﬁéerr]'C[err]
25 al kanol s, such as ethanol and isopropanol; glycerol; gl ycol s and

gl ycol et herspyeceraplsy- bt ByabBanel and 40% Byopy¥iehe gbyeekimptopyl ene

gl ycol nononet hyl ether, di et hyl ene gl ycol nonoet hyl ether and
nmononet hyls et mellative to the total weight of the ready-t@iuse dyand
aromati c al cohols such as benzyl al cohol or phenoxyet hanol, simlar
products and wioxipgsds ivmer enfl. even more pref&hebiyl benwsenah sedpdekent in
proportions preferably of between 1 and 40% by wei ght approxinmately 5
rel ative to t iy wedghtwebgkoxamatedyready-to-use dye conposi tion, and
even nore preferably between 5 and 30% by wei ght approxi mately.

The pH of the ready-t dN§s®fc6fp&Ert FEAAYRLO-USC,EEBPARHERCRI LR t he

Vet o0 1 RSN R (e f 0 CREVIRLECBEL) KLY phat N2, ol ect ron
10 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
using acidifying or basifying agents usually used for
15 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,
sulphuric acid, carboxylic acids such as acetic acid,

20 tartaric acid, citric acid or lactic acid, and sulphonic
acids.

Among the basifying agents, mention may be made,
by way of example, of agueous ammonia, alkaline
carbonates, alkanolamines such as mono-, di- and

25 triethanolamines, 2-methyl-2-aminopropanol énd
derivatives thereof, sodium hydroxide, potassium

hydroxide and the compounds of formula (VI) below:



approximately, and preferably between 6.5 and 10 approximately. It
can be adjusted to the desired val ue using acidifying or basifying
agents usually used for 15 dyeing kerﬁg'n fibres. Anmong t he
acidi fying agents, nention nay be e, by way of exanple, of

i norgani ¢ or organic acids such as hydrochloric acid, orthophosphoric
aci d, sul phuric acid, carboxyﬁ@p aci d®,such as acetic acid, 20
tartaric acid, citric acid or |actic naw-¢i, and (8l phonic aci ds.

Anong the basifying agents, nentio&’hay béRnade, by way of exanpl e,
of aqueous ammoni a, al kaline &rbonat &, al kanol ani nes such as nono-,
di- and 25 tri et hanol am nes, 2-nethyl -2-am nopropanol and

derivatives thai egiictsodiEnahsiopiidee RsASeUBpt ionallydr oxi de and the

conpounds of fornmula (VI) bel ow 22
[err] subs it udedVwita Prpdena esutueropt ipra) lalkyl
substituted with a hydroxyl group or a (Jerr]-Cerr] alkyl radi cal ;

Rlerr], Rerr]raddaak] Rpd BLerR), anfli R, mvahibk mdgnbecabentical or
different, represent a hydrogen atomor a Cerr]-Clerr] al kyl or 5
Cerr]-derr] dffernsnil kyteprafiegdl a hydrogen atom The ar €ad§, ted-kysde adye
conposition in_accordance with the invention can al so contain various
adj uvants 3> Ci-fs iy epxemtFoharadical conposi ti ons for the dyeing of

the hair, such as anigﬂic, cafioni c, nojionic, L ,
e ready-to-use dye composition in accordance

with the invention can also contain various adjuvants
used conventionally in compositions for the dyeing of
the hair, such as anionic, cationic, nonionic,

10 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

15 the invention, such asg, for example, peréxidases,
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

20 agents and opacifiers.

Needless to say, a person skilled in the art
will take care to select this or these optional
complementary compound(s) such that the advantageous
properties intrinsically associated with the ready-to-

25 use dye composition in accordance with the invention



10 anphoteric or zwtterionic surfactants or m xtures t her eof

ani onic, cationic, nonionic, anphoteric or ZW tterionic polyners or
m xtures thereof, inorganic or organi ¢ thickeners, antioxidants,
enzynes ot her than the 2-el ectron ®Xi doreductases used i n accordance

ith 15 he _i i on, h , i.d

penetrat o0 agBft é,%@tsé%&g?é?méss&%ﬁﬁ%ﬂ%ﬁ%@r?ﬁeffegsﬁ?ﬁ?%, A
I spersing a C L e : : .. eXa e, Sillcone

oy or oy noEnsTSoRa T 43R, oF MMAkLEne; Shvipagea TR O et s,

ceram des, preserVipgThéorea RQEB§u§Qdd98aEB%%8§§ ion in accor ané§Ed!ess
to say, a person skilled in the art W take care to select this or

these optionakith theCQARLBIRBHALYNCBEPYHNGLS) 08HCRoIAE! shen agdyant ageous
properties intrinsically associated with the ready-to- 25 use dye

conposi ti @ i RhacgeraasEe 1vguidsheciradmBt b@Ngels, which may be

23 are not, or are not substantially, adversely affected by the
addition or agdielsisardzedyi saged. any other formTwRichady- tuitskléeyfor
conposition in accordance with the invention can be in various forns,
such as in b5dyeihg keratah Fibueds, andeanspartgehdarwhimannbgibe In
pressurized, or in any other formwhich is suitable for dyei ng keratin
fibres, and i#h3gr casel &hehoradakarn. dvas and thes2cadecthenoxi dation dyes
and the 2-el ectraon oxi dor educt ase(s) are present in the sane
ready-to-use Qﬁ}dQ§§@ﬁG§P§Pdﬁ) 8r8 PERSERLeAR h?h§a§§i8e€€HﬁB§TFF%n must

be free of gaseous qxygen, sqQ as to avoi an remat ur e .
10 9 compoé%é& n, an consequentgy t epsagg 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

15 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

20 the desired coloration, after which the fibres are
rinsed, optionally washed with shampoo, rinsed again
and dried.

The time reguired to develop the coloration on
the keratin fibres is usually between 3 and 60 minutes

25 and even more precisely between 5 and 40 minutes.

According to one specific embodiment of the

invention, the process includes a preliminary step

which consists in separately storing, on the one hand,



oxi dation of the oxidation dye(s). A subject of the invention
is also a process for dyeing keratin fibres, and in particular human
15 keratin fibres such as the hair, usigg t he ready-to-use dye
conposition as defined above. According to this process, at

| east one reagy oqgos&t&%n”%i?? gm%%gggiltl SmQSRPHEQhSQHV is applied

to t he P& suf fi Cren eéve op 20 t he

desired col or ahj;en,1af trehr g%ﬁﬁglﬁhatf 10588 BhE £irst bkIBSEIoAPHRQEAllY

washed wi th shanpoo, rinse and

required to dexgiLep tf'l%mcE)la‘%raatp'h%ﬂy‘i@nedlamlhgedléﬁﬁ.@%.tEvébbr85ub§eusua| | y
between 3 and 60 mnutes 25 and éven nore precisely between 5 and 40

m nut es. bases, ortAecendndpehorreanpetetbeoebtcnBatesf hhe
invention, the process includes a prelimnary step whi ch consists in

separ at el 5 st Adazd, ok geeonde okdd@tion base chosen from para-

24 a conposition (A) conprising, in a nmediumwhich is sui tabl e
for dyeing, atanigegthemwd sf,i st lewisttabnenmeaseaminopbhosénaér ooupler,

par a- phenyl enedi am ne derivatives, double bases, ortho-am nopehnol s
and het er ocyclang.b@feshegtother hapgst apwempesdidooxi(Bat compbasénghosen from
par a- anlnophenols at | east one neta-am nophenol as coupl er,

and, on the otierd u“h“@dﬁ%‘oést S teR)lec S@Er F¥PARY. at leaftaoRedi um

which is suitable for yel at | east. on zyme ,of 2-electron
oxi dor educt as ERFE cﬁd IEPe§§H@€rGSuSFaF§a§V%SnéndBHSr for the said
enzyme, %ﬂp preséﬂg¥1df1ép)fea tt@%gl%%%?th hghgagangng;mgse gfter
then in mixing them together at the time of use, after
which this mixture is applied to the keratin fibres.
Another subject of the invention is a multi-
compartment dyeing device or "kit" or any other multi-
15 compartment packaging system, a first compartment of
which comprises composition (A) as defined above and a
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,
20 such as the devices described in patent FR-2,586,913 in
the name of the Applicant.
The examples which follow are intended to
illustrate the invention without, however, limiting its

scope.



which this mxture is applied to the keratin fibres. Anot her

subject of the invention is a nulti- conpartnment dyei ng device or
"kit" or any other multi- 15 conpartne packagi ng system a first

eqnpart mnent of whi ch conprises co ition (A as defined above and a
second conpartment of which conprisesg | tion (B) as defined
above. These devi ces can be equi pped 'W nmeans for delivering the

desired nixtugg S go kﬂﬁ b T g@ such as the devices described in
éé 2 )
patent FR-2,5 F Neor POAS™Y of the Applicant. The

exanpl es whi ch fol | owrgge, b a89NAS0EE dye compdiBtiMS Bk NWeRS i On

W t hout, however, limting Its scope.
25 prepared (contents inEJPMREES DYEI NG EXAMPLES 1 and 2
The ready-to-use dye conpositions bel ow were prepared (contents in
grans): 5 COVPOST TT ON T P
2- [ err] - Hydr ofSRMBRATIIN- phenyl enedi anine 0. 45 0. 35, 2
di hydr ochl ori petoxidatrion base) para- A MOph@nol— (oxifdari o pase)
0.1 0.1 |2-F-Bysinaxyatiuphesse -phemylleppdianine| 0.45 | @.£51
2- Met hy! - 5- anjqioRfarin ¥R eokidation base)- ¢. 13 Uricage from
Arthrobacter glaohiform.s, 1.5 1.5 at 20 international finits
(1.U.)/ny, a8 zh eSS AOTRANE DY base) Urid agid 0.1
1.5 1.5 2 Common dye support (*) (*) (*)
' meta-Aminophenol ({(coupler) 0.1 -
10 2-Methyl-5-aminophenol (coupler) - 0.13
Uricase from Arthrobacter globiformis, 1.5 1.5
at 20 international units (I.U.)/mg,
sold by the company Sigma
Uric acid 1.5 1.5
15 Common dye support (") " "
Demineralized water gs 100 g | 100 g
(") : Common dye support:
- Ethanol 20.0 g
- Hydroxyethylcellulose sold under the name
20 Natrosol 250 HR® by the company Aqualon 1.0 g
- Poly(Cy-C,,) 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
- Monoethanolamine gs PH = 9.5

BEach of the ready-to-use dye compositions

described above was applied to locks of natural grey



Dem neral i zed water gs 100 g 100 g (*): Conmon
dye support: - Et hanol 20.0
g - Hydroxyet hyl cel | ul ose sold unQﬁg the nane 20 Nat r osol 250

HR[ err] by the conpany Aqual on

G0% act ve matart afO( RIS SOE VIR LR L

1.0 g -
30 minm3Yd't 19 contai ning

anmoniumcltrate (0.5%,

sol d HREET whber Raier (haud X LI Ffdn by 4 &P Ahampod SEPPI C
8.0 ¢ - Monoet hanol am ne qs pH = 9.5

Each of the rgadychénUgeislye conpositions descri bed above was applied
to |l ocks of natural grey 26 hai r

cont ai ni ng 90% whi t e e rkait owasOdyeduiresche hishades Rfivennwais tdien ri nsed,
washed with a standard shanpoo and then dri ed. The hair
was dyed bn thabtéadetogtven in the 5 tabl e bel ow
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oxi dation dyeing of keratin fibres, and in particular human keratin
fibres such as the hair, characterized in 5 that it conprises, in a nedium

which is suitable for dyei ng: at | east one first oxidation base
chosen from par a- phenyl enedi am ne 88r. vatives other than para-

phenyl enedi ami ne, doubl e bases, ortho- gm henols and 10 heterocyclic
bases, - at |east one second oxi n base chosen from par a-

am nophenol s, - At lea |...as-coupler, - at
| east one enzynme of 2-el ectrgin g@ea{gst(% {pa g @%qo ygg% I&Bg - at
| east one don xfﬂtfcﬂ‘? cﬁfélqlqirgfyﬁ?eratln fibres, ang ga@?.%ﬁ?.'a&' on

accordlng to aim1l aracterized in that t | ectron
oxi dor educt asenyinian keratoi0SOlbded BUH W%&Hﬂ%se%ha@a%%&ﬁz%l dases,

20 glycerol oxidases, |actate oxidases, pyruvate oxi dases and
uricases. 5 that it co:@rlses,Ccsz@sme@muamrdh g tsuiCadla ¥oar 2,
characterized in that the 2-el ectron oxi doreductase is chosen from
uricases of amdyengim crobi ol ogical or 25 biotechnol ogical origin.

4, Conposi tion according to any one of the precedi ng cl ai ns,
characteri zed 1 rat hegastheor®e df istaty xidatiomiader edhesteas Erom pepeesent (s)
from0.01 to 20% by 28 wei ght

rel ati ve to tHeherylgne@iaminefdemtivatains -heke than para-conposi ti on.

phenylenediamine, double bases, ortho-aminophenols and
10 heterocyclic bases,

- at least one second oxidation base chosen from para-

aminophenols,

- at least one meta-aminophenol as coupler,

- at least one enzyme of 2-electron oxidoreductase
15 type, and |

- at least one donor for the said enzyme.

2. Composition according to Claim 1,
characterized in that the 2-electron oxidoreductase is
chosen from pyranose oxidases, glucose oxidases,

20 glycerol oxidases, lactate oxidases, pyruvate oxidases
and uricases.

3. Composition according to Claim 1 or 2,
characterized in that the 2-electron oxidoreductase is
chosen from uricases of animal, microbiological or

25 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

A g



5: Conposition according to O aim4, characterized in that the
2-el ectron oxi doreductase(s) b5 represent(s) from0.1 to 5% by wei ght
relative to the total weight of the éeady t o-use dye conposition.
6. Conposi tion accor ding to daim 3, characterized in that the

donor (or SUbgie %fsx _ratE'{}% tosthéa'tgtél%é%ﬁe9094982%%%%%?ﬁﬁgafrlléeChose”

fromuric aci
according to %H%.QﬁﬁngflEﬁ% preceding clainms, characterized in that
t he donor (s) repressent{ls) fromO0.01 to 20%by wei ght relative to the

total weight of the ready-tocds ?o@i@l@ﬁ”ﬁ@ébk&?ﬂg té5Claim 4, 8.
Conposition according to Caim characterized in that the donor ( s)

represent (s) fdmPacteriz@dl ihoth¥tbyheebgblietekahi yrifioreéhactasalsyei ght of
t he ready-to-use dye conposition. 9. Conposi tion

accordi ng 3 0 aepresenaf(st)hE€rodl oprecedbrgbyl aedghtchalatieei zedtha that the
par a- am nophenol s are chosen fromthe conpounds correspondi ng
to formula (I totedl ewigdtd afhéheddieadynto-use dykt somhesdbionith an aci d:
[err] in which: 29
- Rlerr] represent $-a hydcogeesdtira agerrdinm 6p alaferd}-Jerr]

characterized in that the donor (or substrate) for the

said 2-electron oxidoreductase is chosen from uric acid

10 and its salts.

7. Composition according to any one of the
preceding claims, characterized in that the donor(s)
represent (s) from 0.01 to 20% by weight relative to the
total weight of the ready-to-use dye composition.

15 8. Composition accorxrding 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.

9. Composition according to any one of the

20 preceding claims, characterized in that the para-
aminophenols are chosen from the compounds
corresponding to formula (II) below, and the addition

salts thereof with an acid:

OH
Rs
(1)

Re
NH,

in which:

* C L M S *



al-kyl, (err]-Cerr] nonohydroxyal kyl, ((err]-Cerr])al koxy(C[err]-
Cerr])alkyl, (Qerr]-Cerr] am noal kyl or hydroxy((ferr]-

Cerr]) alkylamno(C[err]-Clerr]) al kyl radical, 5 - Rl err]
represents a hydrogen or hal ogen at om or 28 Cl- C4 al kyl ,

) d L kyl, C2: | yh | kyl,
Gorr]-Gorr] anindls EgPresshis & bvfFosen or halB3fi¥ELR" 4 Stie,

(SLer ST S S a3

represents a hydro qﬁ&m - . 1kvil® 3ZRRQei tion according to
daima9, cha?%(r:’taerl 7¢d Pt BarPRe Bfar a:rarlﬁynop%gﬂof‘s of fornul a

(I'l) are chosen fr0@)gq@-@q@mgg@r@{l{,aliqulﬁqi%-al, met hyl phenol ,
4- am no- 3-fl uorophenol, 4-am no- 3- 5 hydr oxynet hyl phenol ,

4- am no- 2-get hyl phegolrepded@nite- 4 hydrogehy 8-oxyTBEEY RBEAOLr a C,-C,
4- am no- 2- met hoxynet hyl phenol , 4- am no- 2- am nonet hyl phenol |

4-am no-2-([err]- alkylhyor-oxyedhyhpdrooyellyl ) pheapl and 4-am no- 2-

fl uorophenol, and the addition salts thereof with an 20 acid.

11. Conposi ti on pekyhyllroxyalkanly, dheCofamimoalkyl, prsesl{Gig cl ai ns,
characterized in that the para- am nophenol (s) represent(s) from
0.0005 to 12% by  Ci)alklgier ri€ha€ilvdkaxn (fe-Eotalikvleinpdiasl t he
ready-to-use 25 dye conposition. 12. Conposi_tion
accordi ng to CtaiReig undersieegd ddiak 3ted g3t RS tHe The FaHiardph&ol (s)

representis) from0.005 to 6% by V\%{r ht relative to the
30 Bt al OheRy ERFESSRE S &a Y re988e 36PR - conposi ti on.

10. Composition according to Claim 9,
characterized in that the para-aminophenols of formula
(II1) are chosen from para-aminophenol, 4-amino-3-
methyiphenol, 4-amino-3-fluorophenol, 4-amino-3-

15 hydroxymethylphenocl, 4-amino-2-methylphenocl, 4-amino-2-
hydroxymethylphenol, 4-amino-2—methoxymethylphenol, 4-
amino-2-aminomethylphenol, 4-amino-2- (8-
hydroxyethylaminomethyl)phenol and 4-amino-2-
fluorophenol, and the addition salts thereof with an

20 acid.

11. Composition according to any one of the
preceding claims, characterized in that the para-
aminophenol (s) represent(s) from 0.0005 to 12% by
weight relative to the total weight of the ready-to-use

25 dye composition.

12, Composition according to Claim 11,
characterized in that the para-aminophenol (s)

represent (s) from 0.005 to 6% by weight relative to the

* [+ L M S *



13. Conmposi tion according to any one of the precedi ng cl ai ns,

characterized in that the neta- am nophenol s are chosen fromthe
conpounds of formula 5 (I'1r) bel ow, 398 t he addl tion salts thereof with
an aci d: err] i n which:

-C[ err ?[ %LLhyﬁ%ﬁr h)ég &F % ’%[L“(as)r yhy Oxya?érs%rti‘%gyl Jerr]-

radi cal , - R[ rr] r r rr]
al kyl or (Jerr]- ok 8@ ‘r%]rl IO%O%/E@E)%%?(&}gattgnhn?hg}%gé% %%m chosen
from predddi®ld RQ.aiHOMdMar3kelliveld A8, that the metREerr]
represents a hydrogen atomor a (err]-CJerr] alkyl, Cerr]- 15

derr] al koxy,an@igHer QIR rHraeeiytr ®osal ktle, cBhpbihds] 6F Formula
pol yhydroxyal kyl, Cferr]-Cerr] nonohydroxyal koxy or C2-C4
pol yhydr oxg/al ki@m@®r )r adileal,. and the additionléalts Ehmpesift wdnhaeaording to

C aim 13, characterized in that the neta-am nophenols of formula 20
(1'1'1) are chosaridsy om net a- am nophenol , 5-am no- 2- met hoxyphenol ,
5-am no- 3- ([ err]-hydroxyet hyl oxy) phenol , 5- am no- 2- net hyl phenol ,
5-N-([err]-hydroxyet hyl )am no- 2- OHnet hyl phenol , 5-N-
([err]-hydroxyet hyl ) am no- 4- met hoRy,- nmet h)yl phenol ,
5- ani no- 4- net hoxy- 2- met hyl phenol , 5° an
31 NHR,
RB
in which:

- R, represents a hydrogen atom or a C,-C, alkyl, C,-
C, monohydroxyalkyl or C,-C, polyhydroxyalkyl
10 radical,
- Ry represents a hydrogen atom, a C,-C, alkyl or C,-
C, alkoxy radical or a halogen atom chosen from
chlorine, bromine and fluorine,
- R, represents a hydrogen atom or a C,-C, alkyl, C,-
15 C, alkoxy, C,-C, monohydroxyalkyl, C,-C,
polyvhydroxyalkyl, C,-C, monchydroxyalkoxy or C,-C,
polyhydroxyalkoxy radical.
14. Composition according to Claim 13,
characterized in that the meta-aminophenols of formula
20 (III) are chosen from meta-aminophenol, S5-amino-2-
methoxyphenol, 5-amino-3- (8-hydroxyethyloxy)phenol, 5-
amino-2-methylphenol, 5-N-(B-hydroxyethyl)amino-2-
methylphenol, 5-N-(f-hydroxyethyl)amino-4-methoxy-2-

methylphenol, 5-amino-4-methoxy-2-methylphenol, 5-

//rrrr/rrr/rrrrrrrr/m |



am no- 4- chl or o- 2- net hyl phenol , 5-am no- 2, 4- di met hoxyphenol and

5-([err]-hydroxypropyl am no) -.2- nmet hyl phenol and the addition salts
thereof with an acid. 5 15. Conposition according to
any one of the precedi ng cl ai ns, cRdracterised in that the neta-

o e e AR g, o e o
1o CO”DOSiéi}n?ésk)l?&%thrI& L9 D WarommecthAbagyezed in that the

nmet a- am nopheno represent(s) from y weight relative

to the tn@tﬁ{d\f%&ml ofnd Iﬁedmoﬁ%rﬂa‘hs a1 thereof with

17.
Conposi tion accor to any one of t 15 precedi ng cl ai ns, gﬁaracteri zed
in that the pa@rg. phenyl enedi am ne derivatives are chosen fromthe
conpounds of formula (1) below, and the addition salts thereof with

an acid: 5 15. Composition acdd¥dilng to any one ofnthei ch: 20
- Rerr] represents a hydrogen atom a ([err]-Cerr] alkyl radical,

a ( err] - er rpremsiryglradeimsy |chaatictddri sedier tha@] ehe] mealyhydr oxy-

al kyl radical, a (Cerr]-Cerr])alkoxy((Jerr]-Cferr])al kyl radical; a

Clerr]-Cerr] amkypherbltd) sudptasanteldswifidom nidt00dgémo®s by weight

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

10 16. Composition according to Claim 15,
characterized in that the meta-aminophenol (s)
represent (s) from 0.005 to 5% by weight relative to the
total weight of the dye composition.

17. Composition according to any one of the

15 preceding claims, characterized in that the para-
phenylenediamine derivatives are chosen from the

compounds of formula (I) below, and the addition salts

thereof with an acid:

NRR,
Ry
R; ®
NH,
in which:
20 - R, represents a hydrogen atom, a C,-C, alkyl radical,

a C,-C, monohydroxyalkyl radical, a C,-C, polyhydroxy-
alkyl radical, a (C,-C,)alkoxy(C,-C,)alkyl radical, a

C,-C, alkyl radical substituted with a nitrogenous

g



group,.- a phenyl radical or a 4'-am nophenyl radical; - Rerr]

represents a hydrogen atom a (err]-(ferr] alkyl radical, a
Cerr]-Cerr] nonohydroxyal kyl radical, C2- C4 pol yhydr oxy- al kyl

radical, a (Cerr]- C[err])alkoxy(C[err] err])alkyl radi cal or 5 a
| kyl di_cal t t wi.th ;

?[é{é}rf[?égleie U RS o o hgffoae% eHRERERIRL radical; 9P

thprlne bro”‘n%tcfggkggeﬁﬁsfguﬁ a98?§£°Q%o é[kgcggﬁ§l raéica aIkyI

radical, a (err] nonohydroxya radf cal ri-clerr]

hydr ox alkox ra err y
I’g.dl caly a C%lerr%g[aer?] maﬁf?ﬁ%?a{daﬁlal a]oac -¢, polyhydd@x

car baroy! ani no( it daRtifdahal X, rediLaloxy (¢, -, ralF)’éyI SR ESRN @
hydrogen or hal ogen atomor a C[err]1 err] al’kyl radical; 15

it being understepd,tiataBtyl easdi@ile eifbdtieutad ealth J erlrt]rogenoust o Rdis
ot her than a hydrogen atom 18. Conposition according to
Claim17, ahwwget eri zed in that the para-phenyl enedi am ne

derivatives of formula (1) are chosen frompara- 20 t ol uyl enedi am ne,

2- chl or o- par a-phéhylrepresantaea By@rogen atdinpeshhhlpgen-phenysepkdaain ne,

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

2, 6-di et hyl - paraq)rfgﬁl}qr@m| dnayine, iodine or fluorlne atom, a C,-C,
2, 5-di met hyl - par a- phenyl enedi am ne, N, N-d| met h par.a

phenyl enedi am ne, 2NN HatifALp& éj—lp erW“? X?elkylzs-”adlcalr a

N, N- di pr opyl - par

N N di ot A - 3F ety FarkY ”ed'ﬁ%'%sﬁ%ﬁri'hfd}o%afetm“)mo‘cl-cd-
Do pheny! et e A NN B LS R i ox
carbamoylamino (C,-C,) alkoxy radical,

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

15 it being understood that at least one of the radicals R,

| to R, is other than a hydrogen atom.

18. Composition according to Claim 17,
characterized in that the para-phenylenediamine
derivatives of formula (I) are chosen from para-

20 toluylenediamine, 2-chloro-para-phenylenediamine, 2,3-
dimethyl -para-phenylenediamine, 2,6-dimethyl-para-
phenylenediamine, 2,6-diethyl-para-phenylenediamine,
2,5-dimethyl-para-phenylenediamine, N,N-dimethyl-para-
phenylenediamine, N,N-diethyl-para-phenylenediamine,

25 N,N-dipropyl-para-phenylenediamine, 4-amino-
N,N-diethyl-3-methylaniline, N,N-bis(f-hydroxyethyl) -
para-phenylenediamine, 4-amino-N,N-bis(B8-hydroxyethyl) -

2-methylaniline, 4-amino-2-chloro-N,N-bis (f-hydroxy-

LT



33 . ethyl) aniline, 2-[err]-hydroxyethyl-para-phenyl enedi am ne,

| uor o- par a- phenyl enedi am ne, 2-isopropyl - par a- phenyl enedi am ne,
[ err]-hydroxypropyl) - para- phenyl ene- di am ne,

ydr oxynet hyl - par a- phenyl enedi anm ne, g3

2-
NN ety oSBT B B YR SR P agraar plonylenediamine,
w(ferr]-d hy(y YR %Qg,'akﬁggﬁq%g)ig%h@aﬁ% " 2%ieppropyl-para-

N- (4' - am nophenyl’)-par I'am ne

para- pheny|en%ﬁkﬁﬂhﬂf@ﬂ%ﬁhﬁh%] ¥QBQ g@%g¥gg¥¥gg§5aparéopheﬂglene—

phenyl enedi am™ne acet'yl'am no ra- phenyl enedi am ne

and N-([err] - rathanet @L'h)ydﬂ%k@fmethyl pa%n;shaﬂwbﬁaamamﬁed the addition
salts thereof with an acid . Composi tion according

to any one of N,hadla@tpfchadmh@lapa&a @h@h@@éﬁéaaaﬁlma that the double
bases are chosen fromthe conpounds of formula (1V) bel ow, and the
addi tion sal t &, thefreadiyIWg-hydroxyiethyl) -para-phenylenediamine, [err]

i n which: - Z[err] and Z[err], which may be identical or different,
20 represent A-hEinoxdihygiroxigrepy]l) -pdireaphahydengdyanéne, substituted
wth a CJerr]-Cferr] alkyl radical or with_a |inker armY; -
the |inker arN-Y4 epdsemhenyl)i-pexr-phepyigarddanine, N-phenyl-

2-f
N- (
h

para-phenylenediamine, 2-B-hydroxyethyloxy-para-

10 phenylenediamine, 2-B-acetylaminoethyloxy-para-
phenylenediamine and N- (B8-methoxyethyl) -para-
phenylenediamine, and the addition salts thereof with
an acid.

19. Composition according to any one of the

15 preceding claims, characterized in that the double
bases are chosen from the compounds of formula (IV)

below, and the addition salts thereof with an acid:

R Y Ryq (V)

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

20 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

UL



34 : al kyl ene chain containing from1l to 14 carbon atons, whi ch
may be interrupted by or termnated with one or nore nitrogenous
groups and/or one or nore hetero atons such as oxygen, sul phur or
nitrogen atons, and 5 optionally substitdted with one or nore hydr oxyl or

' - Ik icals;: .o a- d t
G er-91er) Phhochd SRl Concasatrg Pl 300 sk remisigy’ @

Cerr]-Cerr] ! | | ; Ay QKT

pol yhydr oxyal kﬁl@gﬁgégfgeaé%eerﬁ%téﬁep] ogmtr?gén%‘%te]d_lgl%hr ggiecgf or a

i nker armY; - éﬂ&y n rrj,
whi ch may be inc‘j%rngt i%lé%gr%r{dus %xgjiwfé‘serent ,Ordr gﬁiﬂ%ﬁ&%%égnggﬁg% a
linker armY Ofych as dkyded ! Isddgiud & it dRféirCtioms, and t being
under st ood that the conpounds of fornula (1V) 15 contain only one |inker
armY per sl esgdfonally substituted with @A hicke aeokylgoro C aim 19,
characterized in that the double bases of formula (1V) are chosen
fromN N -Dbis¢[-e;rilhydyoxydideyls; N, N -bis(4 -

am nophenyl ) -1, 3-di am nopropanol, N, N -bis([err]-hydroxy- 20 et hyl)
-N, N - bis(4'-amRpgoph@nyd,) eehyetesanti anhydrogen or halogen atom, a

N, N - bi s(4-am nophenyl )t etranet hyl enedi am ne, ]

N, N - bi s([ err]Cirnfdr dlet hyadicaly afsC4-vanebyRepyyylkyl radical, a

t et ramet hyl enedi am ne

N, N -bis (4-nethylam nophenyl)-
tetranethylenéﬁfé%iH%?YFVQFOKB?%ké%t ﬁgé$¢h@ Eﬁfé(ﬁglgoakgyl
anino-3'-f§thyl eny])eth Ifnq%éanine nd
1, 8- bi s(2,%- di HHfhT e%x%//)-’s‘} 1 Thoct ane, and the addi tion salts
thereof with an gcidy . p &, R, and %, SHEOR AP HASLA LT H20 one

of the

different, represent a hydrogen atom, a linker arm Y or

a C,-C, alkyl radical;

it being understood that the compounds of formula (IV)
15 contain only one linker arm Y per molecule.

20. Composition according to Claim 19,

characterized in that the double bases of formula (IV)

are chosen from N,N'-bis(B-hydroxyethyl)-N,N’'-bis(4’-

aminophenyl) -1, 3-diaminopropanol, N,N’'-bis(8-hydroxy-
20 ethyl) -N,N’-bis (4’ -aminophenyl)ethylenediamine,

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

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’-
25 amino-3’ -methylphenyl)ethylenediamine and

1,8-bis(2,5-diaminophenoxy) -3,5-dioxaoctane, and the

addition salts thereof with an acid.

21. Composition according to any one of the

L



35 . preceding clains, characterized in that the ortho-

am nophenol s are chosen from 2-am nophenol, 2-am no-5- nmet hyl phenol ,
2- am no- 6- et hyl phenol and 5-acet am do- 255 am nophenol , and the
addition salts thereof with an 5 acid. 22. Conposi tion

according to any. on I h ct ed in that
fé(ﬁéanq)élalms, of%h%F ﬁ? yr| ha% achH hé

t he het er oCy ases dar e I ne er I'vati ves,

pyri m di ne_der Al i a0 Y A0l dhoskh £l ikl YEbrandapY pazalaRyEi M di ne

derivati ves, ts thereo

23. Cbnpos't'(Hbéﬁ¥¥ﬁﬂgd51t(§iﬂﬁ&ﬂau%Jﬁéﬂﬂyiphenolp%ﬁﬁe@'QQe%bﬁh@Bbz—

characterized 1 n that the para- phenyl enedi am ne derivative(s) and/or
the double 1%m4 SoBNHH HHE QIditAoHTIgAARRE ROt raRdier shhe

het erocycl i c base(s) represents from 0.0005 to 12% by wei ght
relative t® thecidtal weight of the ready-to-use dye conposition.

24. Conposition according to Caim?23, 20 characterized in that the

par a- phenyl enedi am ne 22. drnpcaiibiels)acediding e dmybloaebase sl and/ or

t he ort ho- am nophenol (s) and/or the heterocyclic base(s)

represent (s) fpreedloub QIﬁJ'@%,b;Cheefragmerri@eei iivie thatt H&éle total weight
of the ready-to-use dye conposi tion. Conposi ti on
accordi ng to teFREYIliqidases %ﬁﬁuﬁhﬂﬁﬁ?(ﬁﬁ%ﬂﬂ?ynﬂiémﬁtterlzed in that
the addition salts with an ac, chosen from the _hydrochl ori des,
hydr obr oni des, IS A RS/ R Ede defiyadd vgsy Pyrazole

10 derivatives and pyrazolopyrlmldlne derivatives, and the
addition salts thereof with an acid.

23. Composition according to any one of the
preceding claims, characterized in that the para-
phenylenediamine derivative(s) and/or the double

15 base(s) and/or the ortho-aminophenol (s) and/or the
heterocyclic base(s) represent(s) from 0.0005 to 12% by
weight relative to the total weight of the ready-to-use
dye composition.

24. Composition according to Claim 23,

20 characterized in that the para-phenylenediamine
derivative(s) and/or the double base(s) and/or the
ortho-aminophenol (s) and/or the heterocyclic base(s)
represent (s) from 0.005 to 6% by weight relative to the
total weight of the ready-to-use dye composition.

25 25. 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

L



36 . acetates. 26. Conposition according to any one of

t he precedi ng clainms, characterized in that the nedi um which is
suitable for dyeing consists of water or_a 5 mixture of water and at |east
one organi c sol vent. 27. %ﬁnposition according to any one of
t he precedlt% clalns characterized in that it has a pH of

bet ween 5 and 2fF 28. Conposition according to any one of
the 10 preceding claing, c%g&g&%g& 5ﬁdabgo%gﬁh R Nels) abﬂ? 8F the | east

one per oxi dase. ocess yelng eratin frbres, and

in particul ar gy ey 3l il b %%r'é%‘&@r@%ehh@nhﬁhét the me@i@macteri zed in

that at |east “one ready-to-useé dye 15 conpoSition as defined in any one
of the precediyiich is stlidaBle $oPRBe8dqt @chBestai drf WAERE, ok0p a period
which is sufficient to develop the désiréed col oration. 30.

Process aqor Giilgure JfiwatdY: and at (eakacbeael aegahfct Balvehtincl udes a
prelimnary step 20 which consists in separately storing, on the one

hand, a conpositi @7.( Acompaiiitiiongacicordingdicomanki chei 8f the
suitable for dyeing, at |least one first oxidation base chosen from
par a- phenyl enadiesrediaai exliaiats, v ebardotierd zed in bheés itohekoaapHnofhenol s
and heterocyclic bases, at 25 | east one second oxi dati on base chosen
from par a- betWﬁﬁQuﬁﬂﬁﬂﬂﬂ¥§ at | east one meta-am nophenol as coupler,
and, on the other hand a cqu05|t|on (B) conpr.i sing, in_a medium
which is suitable for sdfdpnoRecording to any one of the

10 preceding clalms, characterized in that it contains at
least one peroxidase.

29. Process for dyeing keratin fibres, and
in particular human keratin fibres such as the hair,
characterized in that at least one ready-to-use dye

15 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.

30. Process according to Claim 29,
characterized in that it includes a preliminary step

20 which consists in separately storing, on the one hand,
a composition (A) comprising, in a medium which is
suitable for dyeing, at least one first oxidation base
chosen from para-phenylenediamine derivatives, double
bases, ortho-aminophenols and heterocyclic bases, at

25 least one second oxidation base chosen from para-
aminophenols, at least one meta-aminophenol as coupler,
and, on the other hand, a composition (B) comprising,

in a medium which is suitable for dyeing, at least one

g



37 enzynme of 2-electron oxidoreductase type in the presence of at

| east one donor for the said enzyne, and then in mxing themtogether
at the time of use, after whi ch thigyyixture is applied to the keratin
fibres. 5 31. Milti-conpartnent dyeing device or "kit",

O ot oo hbabe 4 hOBLAASS Beldbalaycanf AL LEng o 5 0
conprising  precQRAPOSHE 0 {Bls@Sofef ddedk | Fold @dN 30id enzyme, and
then in mixing them together at the time of use, after
which this mixture is applied to the keratin fibres.
5 31. Multi-compartment dyeing device or
"kit", characterized in that it includes a first
compartment comprising composition (A) as defined in
Claim 30 and a second compartment comprising

composition (B) as defined in Claim 30.
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