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WD 2008/ 009579PCT/ EP2007/ 056945 Pol yrmeric hair
dyes The present invention relates to novel polyneric
wa@ly@s/08a3d conposi ti ons conprising these conpouPKBEEP1007/656945

process for their preparation and to their use for

dyei ng of organic materials,qsuch as

keratin-containing fibers, wool, |eather, silk,

cellul ose or polyanmdes. 51t is well known that
Pol cationig conpounds have a good affinity to negative
Polypgde BURIYES + ' These characteristics have been used to

contact the hair with small nol ecules, but also wth

pol ymers. 10Nunerous cationic polyneric dyes have been
The pheseﬂltdm@dtitﬁrorelalssatoamval oy roeradyes and hummnsiﬁmisrqorripmising these
CompPé‘%BPfﬁé‘&é réﬁ%"e ?arg TL%Jr??ﬁd ilog%ﬁﬁ 1%35 F‘FanﬁgrBﬁgga”'C
matehials, $uvh asaterailrm-cmntdlmng]ﬁbers, wool, |Sather; stﬁq ngIILyosetor\patyamldes.

found that very good dyeing results are obtainend with

pol yneric hair 15dyes wherein the cationic charge is
It is welldatoed that cdjienicroorepgund§ihare baoed laﬁfmltp tcersegative olveeged bair. These
char?c‘il ) '%S?(h%\%A e%lnyurgga Ito(:codr}fa tr?g hf%g\rx sr;@l Ene%g es, buwﬁlﬁn Ftrtf
ponrﬁ’er’s+ m n 20A and B i ndependent ly from

each other represent a polynmer backbone; X1 and X2

i ndependently from each other are a |inkage group
Numsmlue cttiehid paﬂyrnelﬁISLd)ﬁé]s(}mIka)benn éisplos@foﬁﬂl%bkemylloeam#qr human hair,

for exaggplgin()g%}% 28,2 lcid%% g?@g{? é EH (E‘bél) These references teach that

the po(y€ld2 Gidiet@ as Bre;catiofiOxbarge- 000-; -N(Ri )-; -CON(Ri ) -
~(RI)NC(0)-; -0-; S -5(0)-; -S(0)2-;
-S(0)2-N(R1R2)-; or the direct bond; WO

Surp2£168y G0gs TORTThERRDY dOObG&E:ty reBults Ré o@taihdﬁﬁ with polymeric hair

oves HEFRERIT Btk HaaE Lo G dE HPRRERL - chai n or

branched, nonocyclic or polycyclic, interrupted or

T e R s e S

and Y2 |ndependently from_each other are a residue of
an organi c dye; or hydw?@p ; bwherein at |east one of
Y1 and Y2 is ar sud e of an organic dye; Ani, An2 and
An3, independentlly romﬁag h other are an anion; a and

“b)bg abjrom].to
3; m|is nu r fromO taold OO| and nis a nunber
from @"f"b 1000} 10p is a nurrberxfrér‘h”i to 1000;

wher |n$la43/s1u of m+n + p 3. \(Yf”)

A””J[A]r 10,

(1c) (Y,")—X; [ B i A ] X,—(Y,”) ; wherein
m n p b+
An

A and B independently from each other represent a polymer backbone;

X4 and X; independently from each other are a linkage group selected from -C4-Cqpalkylene-;
-C,-Cqralkenylene-; —Cs-Cqocycloalkylene-; Cs-Cyoarylene; -Cs-Cqparylene-(C4-Cqoalky-
lene)-; —C(O)-; -(CH2CH2-O);.5-; -C(O)0O-; -OCO-; -N(R1)-; -CON(R1)-; -(R1)NC(O)-; —O-;
-S-; -S(0)-; =S(0).-; =S(0)-N(R1R2)-; or the direct bond;
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Cl- Cl4al kyl is for exanple, methyl, ethyl, propyl,

i sopropyl, n-butyl, sec-butyl, tert-butyl, n-pentyl,
wQ@z2@env9slry 3-pentyl, 2,2'-di nethyl propyl, cyclp@EERP3007/056945

cycl ohexyl, n-hexyl, n-octyl,

151,1', 3,3 -tetranmet hyl butyloor 2-ethyl hexyl, nonyl,

decyl, undecy, dodecyl, tredecyl or tetradecyl.

C2- Cl4al kenyl is for exanple allyl, nethallyl,

[ ropenyl , . 2-butenyl, 3-butenyl, isobutenyl, . .
R afgh @hdepeTigehiafiom cash piher JYATRGRM: ot unsiPsfestar sybsiiiyfpd, straight-
thatosiasradeay monbSelicdodshenylic, inferfl@teror utihde@miéd G-Cyalkyl; Co-

-oct adec- 4-enyl . C6- yl is for_ e e.phenyl or
PR Cr G S S Y S o MRy P
Y argdS Eyihef@ndpnmpwém Each ?mepar@mydeeiﬂae loﬂarbuigyaherc@e; @ﬂﬁ/dl rogen;
uf ne, tert-outylene, n-pentylene, Z2-pentylene
RSB L onS0bY 0N g ey P Oe e Fisbont Y1 one,
Any, Aﬁiélﬁdgﬁgyirﬁiﬁﬁendbnh%ﬁ?ig%r ofhe@@tzeféreaﬁhio?; |
‘.3, 3 -tetranet hyl butyl ene, 2-_ethyl hexyl ene,
a an%Bmﬂe@ﬁaded}ﬂﬁreewae%&thqrr%? BIMINPREPS) t,og(, 1b) and (1c)
m ipraafuettah e3Pl cmodan® | ndependently from each ot her
are selected fromthe group of anthraqui none, acri-
N Ii§Edem %P”ﬂ}&hgﬂhine, hydr azonet hi ne,
p i&lal funedey Fieet henmoobenzodi f ur anone, coumari ne,
diketog%rrolopyrrol, di oxazi ne, di phenyl et hane,
wheregthe 4R M Hd3i'gdFd: | ndophenol , napht hal i ni de,
napht hoqui none, nitroaryl, nerocyani ne, nethine
oxazi ne, perinone eryl ene,

VO
Ci-Coglis)ip i 570PEIFs @pﬁrygﬁ%mh isppronys et usGrokidy!s tert-butyl,
n-peRPL 2lREKAB-hityl PheTAHeMIprépi, ROAEHET Coy cRMERACT-h &N @-octy!,

_gui nophtal one.” styryl, stilbene , xanthene, thiazine
1.1°34 de?W%%&'ﬁPWEWeZ'ﬁsb‘é@.exyL nonyhgeeylpineeex dBrscyl. yredgad oy 2
tetradgtgependent |y from each other are sel ected from azo,
5azonet hi ne, hydrazonet hi ne, nerocyani ne, nethine and
styryl dyes. Mst preferably Y1 and Y2 have the sane
C,-ChRkBhY G foPERIrBpIaRIN, inBthbMI YbFEpdy 2-butdnyn)3-Bienyl isdbutenyl, n-
10A and B, independently from each other are selected
pent$-.2(§lﬁcﬁ5@{ly3}fg}e§1yb- Ut RN TEsPFirdserithd 8P deCod-8Y | r{8e-dpsceyled-dodec-
2-en@ifor B cYaRESS-6fyl.monool ef i ns and di ol efi ns; copol yners
of nonool efins and diolefins with each other or with
ot her vinyl nononers; polystyrene,
Ces-CRAhY (sFon®taiyis bydrnen naphelyy ( oc- met hyl styrene) ;
aromati ¢ honopol ynmers and copol yners derived from
vinyl aromatic nononers; copolyners and hydrogenat ed
C1-CHARQIHERY fBr &tanypl@WetiléHEREINGIchE RIBHNIBIES iPFbpyRABNQBBRNe, sec-
sel ected from et hyl ene, propylene, dienes, nitriles,
buty'se%,d%r,t-bH%(Ie@Pcn-aﬁWy@P?d%e?ntWﬁn%?Tﬂeatyg‘%nev?ﬁy-qi'r@éymréylene,
cyclopeftyltnBYdycokRyfiéfte ntHexleh¥ | r-6ctighé Viat IBVE SetrReb tIYIIHAERS 2-
t hereof ; graft copol yners of vinyl aromatic nononers;
ethyl RexyiRyien DebIRNS 9id56YIB%8 yner s; pol yners derived from
0, [ 3-unsaturated acids and derivatives thereof;
mers derived fromc,[3-unsaturated acids and

copol
In fortﬂré#?‘?/éta?’\ﬂé@ W et elRratl ot her unsat urated no-

Y, arkPVOIRBESsndBAllyEh Baslebihéesrel JeRittddTaomh tHeadreth & sMabSinone, acri-
and am nes or the acyl derivatives or acetal s_thereof;

‘HB‘ﬁ’tﬁ?@l meghlaﬁ,d'lygagsm%@es tr&gheey,lmqtt@n@t heé}zg’difuranone, coumarine,
DRt BERAIGHyFrol, BRIXYBAE b HRAGINDMhZHRS formezard, fiddR% inadshenol, naph-
m xt ures of pol yphenyl ene oxi des with styrene poaners
f@?“fﬁ@rfy%aﬂhér@gympﬁwu%%trwawsgocwwéaeth'.nsWazm& perinone, perylene,
hydr oxyl -t erm nat ed pol yet hers, pol yesters or

pol ybut adi enes on the one hand and ali phatic or

aromati c polyi socyanates on 25 the other, as well as
precursors thereof; polyam des and copol yam des

derived fromdi-am nes and di carboxylic acids and/or

from am nocar boxylic acids or the correspondi ng

| act ans; pol yureas, polyim des, polyam de-im des,

pol yet herim ds, polyesterimds, polyhydantoins and

o o o s



10

15

20

25

30

15Exanpl es for graft copolyners of vinyl aromatic
nmononers are styrene or oc-nethyl styrene, for exanple
W@ ooseoE7dN pol ybut adi ene, styrene on PCT/EP2007/056945
pol ybut adi ene-styrene or pol ybutadi eneacrylonitrile
copol yners; styrene and acrygonitrile (or
nmet hacrylonitrile) on pol ybutadi ene; styrene,
acrylonitrile and nmet hyl net hacryl ate on
butadle ; rene_and nmal ei c anhgdn
ng OFVRS RGP é'°§>f (EnBNeNZENG) AP a%LH”?Fé'F’BP% quinophtalone,
stpdyl dilbelge Otantrine| Miadtheamdabibyant?éiaudyedi ene; styrene
and mal ei m de on pol ybut adi ene; styrene and al kyl
acrylates or meth- acryl ates on pol ybut adi ene; styrene
Morer’:mdfe@my/ 1YQ 12int i, lirtle@Bndsrily Wr@ﬁﬁéaﬂh@ﬂ)ﬁr%ﬁ‘@ééﬂéﬁé@ from azo,

rene and. acryl oni e ol yal kyl
azonh 5 S BESine Bt et et T andbstiylPelne and
acrylonltrlle on acrylate/butadlene copol yners, as
X ereof with the copolynmers |isted
Most@gag@%&@ W&?&ﬁ'ﬂ 1eS3AR MEGPBy mer i xt ures known as
ABS, MBS, ASA or AES 25pol yners. Exanples for
hal oge cont ni 0 rs are pol ychl oroprene,
Prefetf%ﬁ")ﬂ%] f??ﬂ?%'ae b@géjg”({:%lrggri nated and bromi nat ed
A anG@pﬂid}ép@fde@fly fremlascl loare atssHs e irdi dofmdry bf mulddiins and di-

I
am (ﬂhlbms)\mtrﬁéétyldfthér dﬁ@\nm-otmd/irfyomohyrﬁ’étfsspolgﬁmﬁe qidly;(p -methyl-

olynmers of ha ontalnl npounds
%X@ 80'9581 i})** r%rllﬁ o’?‘rPH‘é‘t'CB %VPrS&é‘HeCOBH'V%‘PFSo‘ée”Ved from
\ﬁ@l)éVdrﬁlé’dc rﬁérwhﬁérgebop@@hﬁévg ad wbedsg%nfatédcadpd@meassow\mw aromatic
as copol ynmers thereof such as v

in
BRANYP ra@m.Cﬁmona@ﬁ@ Wd iRm er%V‘P RRPYEIS SligResyitriles, acids,
ma@tcaérmy@rrdéél mdleirdieBs, vty acdtaie/and Wity aaeidt & ac 7yI|c derivatives and
co ners. WD 2008/ 009579PCT/ EP2007/ 056945
thereahy 9r@ib FORABIRETE OF VIDWARPTBIR '§OAEfsaloger eaptaining poly-
rﬂ@isdﬁol?«ﬂgrsctﬁsrrﬂv&@frbﬁl% Fiuh%tﬁﬁéftecﬁéc@dsoéﬂd/@&f\/ﬁ{l@ﬁﬁer@m copolymers
ol ynmet hacryl at es met hacryl at es
c,jﬁﬂvyd(f;rpm gcrﬁ Wt%ﬁtgd gquyg@ﬂ@p@\{ﬁtw% thegeof with other unsaturated mo-
ﬁdﬂ?@rﬁ d@qérfs fd%H M frdn BHEMLraRS MbSHR a i8S g,swl‘G%rC | derivatives
copo yp S of the MONOMBrS nentioned above W t &n
gtdsetalsothergiof, iogtopelymensandigepotthard aberslic etaees; polyacetals; poly-
| s . .
e ¥‘egﬁlo%<|rdlb% gé%?ﬁ‘hﬁ?&agfr?@ @%%)gEE#; 2%erngl’ene oxides with styrene poly-
memr@nlyamlde§1 BPioreiEnky Idera\tﬁd)frm Bydspxyl-terminated polyethers, poly-
(gsgérélog Ebl&ﬁut%&iﬁa?f%?{n h%ﬁ%gﬁﬁ%g?%fqglta@%@ ggéromatlc polyisocyanates on
the ogwiryarewell aamwmsé@erﬁ@fr pplgaiges and eppalyamitiepaerived from di-
AR, ApAUES AR 2|k A0y A OEarp A€ s prthe cormesponding
lpetesi pelyurads; @ﬁMmdp@p&a{ManWe ieesapelyethetipigsngelyesterimids, poly-
I'yd%ﬂfoﬂ{s nd I%\éh?\Wld&Sf&é I)Fe eﬁQhé@H\}e@’f on’f@ic%%%? ¢ acids and diols
'yvi ny ut'yra pol yal hal ate or poly Y\ ﬂ
ansl/errfiane hydiexyisertioxs adtisiar tmmreﬁmm@nwapwn@%s emlmrbonates and
b -
%ﬁ%&%ﬁ”? e B oo o AR AUAES o Byetner ke
tooes; dirbsslinkes polyrders dsavegdppry\ld@héde»@rd@e@ne@@p@nyn@h@nols
I . :
P A i RSl Symers: and blends o
HeImeantigned pglyass whi ch contain et hyl ene oxide as a
conononer; pol yacetals nodified with thernoplastic
pol yur et hanes, 20acryl ates or MBS. Exanples for
pol yam des and copol yanm des derived from di am nes and
di carboxylic acids and/or from am nocarboxylic acids
or the corresponding | actans are pol yam de 4,
pol yam de 6, polyanide 6/6, 6/10, 6/9, 6/12, 4/6,
12/ 12, polyam de 11, polyam de 12, aromatic poly-
25an1des startlng fron1n}xylene dlan1ne and adeIC
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R3 is Cl-05al kyl; and X1, X2, Y1, Y2 and n are defined
as in formula (1). WD 2008/ 009579PCT/ EP2007/ 056945 -
wdgnos/oewsre on or nylon, and preferably hunman haPCT/EF{ve7/056945

dyei ngs obtai ned are distinguished by their depth of

shade and their good fastnesg_properties to washing,

such as, for exanple, fastness to light, shanpooing

and rubbing. 5Gernerally, hal r dyei ng agents on a

base ma fled into three ro

Exar?% F?F BPW&%‘?H@O’Z&@E&%{‘?” ‘36'8? AERAPTORMS Ky %Qﬁ?“&y'e”e po-
beutaﬂélne pelyraieiiylpdyiei e agdWirslcytiBheeanaupdlvipbprend yr gdlybutadiene,

as Wil ShoQy e GoudeTSnsy Br SRETEReT ByPelene el AR Ieeagolvethyiene
(whidhlogipnallyctah be)credslitited) foeseniplé higebhsiy poatiyeene (HDPE) high

nmbi, Ny th d f h |
densfi{ 880 N8 sES A holEuEhe ke b fo RS & Shd yyrghion
molepll@EWsighY pahasIbidras (HDFE-UHNAY §; entiien demsip poyethaine@hDPE), low

donsE Rt s ) Dok b tereis Bl S BV RJE L e Pffraane

(ULDE®). of natural origin or may be prepared
synthetically. They are uncharged, cationic or
ani oni c, such as acid dyes. 20The dyes of fornul a
Polyéléﬁ)s, i.61iap p@l],@he(ré@) masayolbmwemhphne@nmhbrmé¢emmgf\¢>érhg@bh, prefe-

rablyf %q?mhﬁnrfelgg ely&op&lﬁge %}f be(zj IBHP%E‘%CP bg, e&eptt h%r{(g Xs(?psec%flly by the
followiagUhét@oddly addi ti on of an oxidi zi ng agent to devel op
their dyeing effect. Accordingly the dyeing results
are | ess permanent than those obtai ned with pernanent
a) rAdidyEpongmeriBaNos (ricraalsy. uridier Righ pessareadrel dtlesvafcartemperature).
preferably used for sem permanent hair dyeings.
Exanpl es of direct dyes are described in
b) cdteytitepameisatiodsibgd chtalyshthaCubmaiy czbhtaNElobé@hmore than one

Belaorbar . o Bor Vil ar tat BRiode SapieSe cisd usiélly have one

¢r.m&é8hatbéhe IWdJWplCEM@MsSI@mﬁsslmmaws dsters, ethers, amines,

i kr ohst f 1996, lished b The E ean
A YR BGBY G BAEm oY bR BT 8¢ P PR AR, TRBSS Metal com-
Bebanehd mnte dee fEHUErIHBE Bn lsOBktEdd, %rplddaﬂyj on activated magnesium
Handel sunt er nehnmen fur Arzneimttel Ref or mpar en

%‘?rﬁ’@r Btfaplggwéw}) ehigrides a{ymln%rr]ﬂytpéJinrHX|de\/\B1ese catalysts mayctl)e soluble
&06)&&9@%98%@5@39&%%&%’5 Wéé’ﬁﬁ?é’@b@n bé h@edjblﬁmeﬁfselves in

formul a &? be conbi ned wt
the Reym&H at@é‘tqf Wi fé%\'ag% mafycPre L&ﬁanﬁé{P'éa'{yr{aef@bﬂbﬂ%rﬁa%ta' hy-
&ioﬁa@l rﬂé@dalkiﬂ Hafde; aqeaalk V&.@% Wétal@ky‘ld)@n@%%éldﬁﬁetals being

es described in 12 327 and mxtures thereof
%i%‘i”ﬁ”tﬁ?égfﬂuﬁénla éi'?raé‘éforéliﬁe@‘ B ERTGHH EeP e hit1eca Gy vatetsgmay be
Ry ifie@Eorfvehidrtlawitt Akthek ddidr, aer, (2heihe HﬁMIyﬁétﬁ@r gh@ups These

conbined with acid d for exanp

chRlY L SYNAMP ABR B YAl F@Pm'kwéra'\#a%é" kreaynarzlﬁa'&éwatta> TNZ
@uPohBdReBRs®RMe ot SiHgR shuestapfstd @Syl a (1la), (1b) and

(1c) may al so be conbined wth uncharged dyes.
Furthernore, the dyes of formula (la), (1b) and (1c)

Mixtur8y ofthg olyherS@eniidhed @B atel fBNentidle A%itGak loﬁﬁoIS’f)’rﬁpylene with

. 15Furthernore t ooxi di zabl e
po'y'B%bLUg%QP PRIYEGRYERGMIB HOW%H'GP% fOp G¥AMRIE %?’ Br-ﬁﬁﬁﬁa'f?% )and
mixturd$df difr&eﬁtltybes JitpeIyditsRenef(for exanipla L@FE)/HDPEF’) and (1c)
may al so be used in conbination with naturally
occurring dyes. 20 Furthernore, the dyes of fornula
(la), (1b) and (1c) may al so be used in conbination
wi th capped di azoti sed conpounds. Sui t abl e
di azoti sed conmpounds are for exanple the conpounds of
formulae (1) - (4) in 25WD 2004/019897 (bridgi ng gages
1 and 2) and the correspondi ng wat ersol ubl e coupling
conmponents (I) -(1V) as disclosed in the sane
reference on p. 3 to 5. The present invention also
releates to fornulatlons mhlch are used for the

- Y - . Y T T
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Further carriers for dyeing conpositions are for

exanpl e descri bed in "Dernmatol ogy", edited by Ch.
w@ionams7H. Mai bach, Verlag Marcel Dekker | nc.PCIMEP2007/056945

York, Basle, 1986, Vol. 7, Ch. 25Zvi ak, The Science of

Hair Care, chapter 7, p. 2485250, especially on p.

243, |. 1 to p. 244, 1. 12. If the dyes of fornula

(1a), (1b) and (1c) are used together with oxidation

£ qﬁes ﬁnd/&r the addi ti_on s then of mnrp an 3} % | mo-
Xanigs,© BeLs BN, 'QFé‘f‘ %‘Ps%géﬁﬁ%f’ PPy} Qhp(vinyl mo
nomér’eeré@mynede/brmledy eSpameﬁshmeﬁhlr foRcderdjtg polvbthglana (e DRE) and

t The d f
it st it S5 e pRlvryledf THREED N Eh Bt oS taiaers
propylénéiﬁsblﬁylbhk EOMﬁﬁaﬁﬁéthﬂéné/&ﬁtuﬁémtScdﬁolyﬂms asgenshex@he copo-

ymelsh o o BaReR R AP RG sshis hy e enigne popRmay ethyjegeloctene
copoﬁﬁn@r@cbtwwmﬁw&y;élohbk@er Opolymeéss, mebo@f 1® copolymers (e.g.

t her rectl fore
ethyipf/piBomsde Tk Sy fyPis e gondlte S leie Tt 1 R & gene-
rated(if¥stt rOpyllens3indived edpolysndts, U@iﬂu}!yl@rtkﬁe@braﬁ@c@olymers ethylenelvi-

Yoy BB R SURY et GG 0N S oS A siAoN Bthacryate
copoWﬁ)érQ,@hW@d/\m%ﬂ acktert @pogmeid d)r\/e&byleh’e/adylld;\miti Soplyawis and their

saltsélgg%rgersggg ge%ria@yfg’grsl %E’I ?f%\%{@&;%?mg?ﬁs '«ilfrlldva(\e Qleﬁé such as
hexaﬂi&hék@ﬁﬁi@eﬁ@d|dne@iﬁbth'§'ﬁ@dﬂe|-ﬁc$l®cﬁrﬁenéﬂaﬁdfrmkthte\slldﬁguch copolymers

uavent s ar referabl used in the hair dyein
with G S B B SR RasTS Pkt Afies o6k Siels ivlSovieneretny-
Iene-pﬁdpwméﬁopdymém CDPBleftigidr@-vinyl acetate copolymers (EVA), LDPE/ethylene-

acryl@@ﬁﬁ W ygegéwztﬁﬁkyﬁmgkﬁﬁlg 5 é\l%rrrilaﬂl%g or random polyal-
kylerdal/dfaﬁtdiyrinammédp)blynmii bad mpttares thareoflwithptiidrlolydasrs, for example
v BO ymers, vinylpyrrolidone/imdazolinium
POlyamIBESchi or i de copol yners; - quaterni sed pol yvi ny
al cohol, zwitterionic and anphoteric polymers, anionic
ol thi ckeners, str urin
Hom RGBS BTS00 5 B 41924 YpSpesiusture including
syndtwjdtlu ﬁ’ﬁoted:tlcs herdli-isetabd ori eﬁmmr\bhérelataﬁ:md polymers are preferred.
St ef%’f tr| ns. s I ublll |s(g anti-dandruff active
er Or?g RuMsht &6 alshBPA%s for adjusting the pH val ue,
panthenol pantothenlc acid, allantoin,
don ca rboxylic acids and salts er eof | ant
Exariifed G aram A AT oA a@ﬂ&PB@W&P&ﬁ(l,e.r'w?%ﬁ?msv%ﬁ%maé@gnonomers
mcluamg si}}\iérﬁbé?r@fobméﬁ]ylswr% sl R0fers efgm’nwtdnre%le ésesianyg- vmyltoluene
fatt% al kanol am des, L et KleneE&E¥cols and

all 'S%P?pﬂfsm)" g 'eng4 Rfeeylgtyﬁ%ﬂﬁ N@ yingkn r@lﬁneognd vinyl an-
thraceh®nantiaflixtupe Hifle B HoreuHRIyRdre Bn A B63HIimers W\l Hae aApdtereo-

enetration substances, 20opacifiers, pearlisin
struclige feludingr ypaPiasic dsotasic: Reseipsc < 'Cc%Wﬁrs@?ﬂCH@ polymers
are pPELY BRI Stere@blotiepOIFYrsHFERIROUMISRIGt S and bacteri a
i nhi biting agents. The dyei ng conpositions
according to the present invention generally conprise

Exanﬁkﬁleé W%bp&ﬂﬁer‘éhﬁdﬁtﬁﬁrﬁ@ﬂbren@ﬁhbﬁ&d @ny léfcfrﬁ@tto&ﬁbﬁonﬁlér@ and comono-

witterionic or a e rerera
mersaﬁﬁ"%ﬁtﬁ‘dc r°@§w+?”ﬁoﬁg?58y'8%%/ddﬁ“eéa@'n&ﬁ eg Q%H‘P%‘Péﬁb%"”dﬂs male-
imiddsy r/hblearceeﬁ@@@b mayltcthmfndé be?mwt\/aumqﬂbmmur@ tAbRSf 4@ for
kerati n-con alnin

Th
exaanl%étggeg mﬁﬂe §tggen@%n@qr@t5iel 8 re(nﬁ&thy?ene (interpolymers), sty-
reneK&yBinbthabigREaishirér/buth@Enaibikyl aatyldteasyrendIButdiiendflkyl methacry-

formula (1a), (1b) and (1c) and (b) leaving the flg
to stand and then rinsing the fiber. WO

2008/ 009579PCT/ EP2007/ 056945 - 15 - The dyes of
formula (1a), (1b) and (1c) are suitable for all-over
dyeing of the hair, that is to say when dyeing the
hair on a first occasion, and also for re-dyeing
subsequently or dyelng of Iocks or parts of the halr

- ——y o o r o o o
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10,NR-N, wherein IR, 4R6 R is a propyl ene residue,
whi ch may be substituted with OH or Cratal kyl, R3, R4,
wW@R2008005R6 ar e i ndependently or dependently frpen/ER2on7/056945

ot her hydrogen, Cratal kyl or hydroxy-(Clat)al kyl .

15The pHval ue of the oxidizgng agent contai ning

conposition is usually about 2 to 7, and in particular

about 2 to 5. One preferred nmethod of applying

or nul ati ons-c th es of formul a a 1

ate, SERE ARy e B PO e St e Ty e r e B gityel mpact
strenbhﬁofhs@réné sodwymm agd andéit pdm&pﬁ#bmbb%@ﬂ@c%te a diene po-

'ymebg %@W‘&”%’?W%'ﬁ{‘e@@éé%FBP'NB‘éB aF‘Srb'%%a? ?'émPF? }fgtyrene such as

styreﬁ@/foa&ﬂ%emyr@ne 4tyrdne/idSprene/btyrené, steneledylenetbueyldraystyrene or

¢ &1" er ttreatment with the dyeing solution

syreaﬂlg enﬁ ﬁf‘éﬁf X&V%e solution. 25 A further preferred
enbodi ment of the present invention relates to a

nmet hod dyei ng hair th o i dative
HyarBasrs o aE P ferep Bo@ haR oS U e Holy s Bepiaped above
espetibhy inanding M)ycw@hsprmmbl(ycaﬁ) beRateddsichy@iedy2ingling atactic

Doy EPRT STRG IGERE 0 S SEPTGHAR VRN ai n at | eas

one further dye, and b. contacting the

keratin-contai ning fibers W|t t he m xtur
HomPROIgNE 09 Coped oY B8 R T RO B Bisksio SRRelf, isotac
tic, haﬁhj Isstactigot dtectetwraletRaicgalynterobrd profegan) Ste&iblbﬂb@k palymers are
anpl e described in DE 199 59 479, col 3, |. 46
‘53 are suitable. Furthernore, the present
|nvent|on relates to a process of dyeing of
onta bers 5o0f the dyes of fornula
Exa”@%ﬁ Oéﬁa'ﬂ‘%‘(cfd?)’ e?%O‘J vu%ybasa"tﬁé's|né°r@8¥ﬁ5%arﬁc§yraﬂ%°r “‘rrgethl)'swre”e
for exhple @@/lrérbé cfmnsdlmﬁacﬁw@s styfdh@ dor m%cﬁéﬁwwr‘éﬁé or polybutadlene-

a. mxi | east one aut ooxi
acrylpgityls ¢ ”ﬂﬁﬁe‘?%ﬁ@‘? a'&?‘)ﬁ%\?ﬂ@"%ﬁ‘a rﬁ@g@crylgglgtle)meo%t%*ene
styreﬁ@réﬁﬁlé’m(rﬂeaénd ity mefalRie é’fﬂﬁol?tﬁlté@@@é ;Isyyrénd ddtehaleic an-

nd treatln% ker at i n- cont ai ni

hydrlfiglgg,pombyﬁdteﬂg Wrgp%raé;nﬂqrgtﬂ AW rlnﬁlegtaélﬁly%rlde or maleln%e on poly-

butadibid; REJréfY &nd maﬁlrﬂﬂésﬁ'ﬂ)blybﬂt‘éaiéhé@lyréﬁé ah@8lkyiachylates or meth-
process for dyeing keratin-containig fibers with the

acrylag?égncﬂolypaﬁqmng %tireaje an@ fsylogﬁale(o_p(% h;gwlgg%%rbe/dlene terpoly-
mersfj b@@b'@@%c%ﬁﬁﬂl@ﬂﬁpolmw Bcr%l«l%t‘é%rﬂ?rpb%ﬁ(yl rﬁethbé@l@tésngtyrene and

eratln contalnlng fibers under alkal
acry'E'&'Htﬁ‘F P BrRYIalG PHadieng eRAlymaRTE aselerp @IX&%? V@éed’f with the copoly-
mersAREGIQIHAEr 8)) braxaRBR!tRE cEURIRGHHixtuAekrifMn NRBS WIBS, ASA or AES
devel oper conpound ad optionally an oxidizing agent ,
POlYH#§ optional ly in the presence of a further dye, and
opt i onaIIy wth at | east one dye of fornula (1la), (1b)
and# and 20b, ad] ustln the pHin the ran 6
Exargpiesiop PaPQ%P%ﬁW'%W%SQ F&P'Y%‘B%’?Rfﬁ%? 15pl9riRa ‘t%ﬁé“bbers chlori-

nate@EAS Bfwﬁfﬁnéﬁtéd ao;f,duyrhé\&rf |é1)}5@tyle&h6dsdw&ﬂlé3(fha|o|bMttyﬁ|tubbé’@sdhIdmated or
or mu e rovl s

S“'fOPﬁarﬂnaé?d P@}é"st{‘y'?’ng’ﬁ (9ﬁ@°'¥rt”@%? A e”B(ie”B angyichjognated sty leipeeRighloro-

hydriﬁ(h"omd- and &apolyrhdrd) esﬁiédm(ly%t)lyrhérs%ﬁ%%@bn caﬁgmmgﬁﬂmﬁ&npounds
azoti sed %ﬁngund and r.co
t

fme’éﬁi?ﬁ"%ﬁa'lyr”{)y' g% RAAITHG %Rf‘e origgqdP W@flab%rrdeea?.lmm@enef'uo-
ride, @@Weh%s@@ﬁd)lyrﬂdrsl tﬁer@BVSL%ﬁ%lsfvﬁ@l @rn@#ﬂe/\ﬁmamcm@hdé iyl chlori-

si mul taneou Preferably, the capped

de/V'BY'é‘fota S 'rbvaﬁ%ﬂaoradﬁév igh éc%‘@pﬂoeP'yE‘SFPpound are

appl i ed 30si mul taneously, in a single conposition.

"“Al kal i ne conditions" denotes a pHin the range from8

to 10, preferably 9-10, especially 9.5- 10, which are

chieved by the addition of bases, for exanple sodium

carbonate, ammoni a or sodi um hydroxide. WO

2008/ 009579PCT/ EP2007/ 056945 - 19 - The bases may be

added to the hair, to the dye precursors, the capped

dlazotlsed conpound and/or the wat er - soluble coupllng

o g N a o " o s o

also tngrupeé
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0 11 Dye 5: 0 [ \* -]
0 \// NN \ HoCl 11 Dye 6:
WO 2008/009579 PCT/EP2007/056945

Examples for polymers derived from o,B-unsaturated acids and derivatives thereof are
polyacrylates and polymethacrylates; polymethyl methacrylates, polyacrylamides and

polyacrylonitriles, impact-modified with butyl acrylate.

Examples for copolymers of the monomers mentioned above with each other or with other
unsaturated monomers are acrylonitrile/ butadiene copolymers, acrylonitrile/alkyl acrylate
copolymers, acrylonitrile/alkoxyalkyl acrylate or acrylonitrile/vinyl halide copolymers or acry-

lonitrile/ alkyl methacrylate/butadiene terpolymers.

Examples for polymers derived from unsaturated alcohols and amines or the acyl derivatives
or acetals thereof are for example polyvinyl alcohol, polyvinyl acetate, polyvinyl stearate,
polyvinyl benzoate, polyvinyl maleate, polyvinyl butyral, polyallyl phthalate or polyallyl

melamine; as well as their copolymers with olefins mentioned in above.

Examples for homopolymers and copolymers of cyclic ethers are polyalkylene glycols,

polyethylene oxide, polypropylene oxide or copolymers thereof with bisglycidyl ethers.

Examples for polyacetals are polyoxymethylene and those polyoxymethylenes which contain
ethylene oxide as a comonomer; polyacetals modified with thermoplastic polyurethanes,

acrylates or MBS.

Examples for polyamides and copolyamides derived from diamines and dicarboxylic acids
and/or from aminocarboxylic acids or the corresponding lactams are polyamide 4, polyamide
6, polyamide 6/6, 6/10, 6/9, 6/12, 4/6, 12/12, polyamide 11, polyamide 12, aromatic poly-
amides starting from m-xylene diamine and adipic acid; polyamides prepared from hexame-
thylenediamine and isophthalic or/and terephthalic acid and with or without an elastomer as
modifier, for example poly-2,4,4 ,-trimethylhexamethylene terephthalamide or poly-m-pheny-
lene isophthalamide; and also block copolymers of the aforementioned polyamides with
polyolefins, olefin copolymers, ionomers or chemically bonded or grafted elastomers; or with
polyethers, e.g. with polyethylene glycol, polypropylene glycol or polytetramethylene glycol,
as well as polyamides or copolyamides modified with EPDM or ABS; and polyamides

condensed during processing (RIM polyamide systems).
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N Br i, \N -\ \ ( \

Br  Workup Procedure 1: After cooling the reaction
WOorRooB00%79 s evaporated to dryness. The powder PGI/ER0@TI056945

in successively in acetone and di chl or onet hane,

filtered off, washed S5with t§e sane sol vent and dri ed.

Finally the product is dissolved in ethanol and dried

agai n. Wor kup Procedure 2: The reaction mxture is

Exeri e B BONEF PG T GHEeT RSBl A 3 oF SndPEEpTudrorycar

boxylidadigs brethe lco@éh”bohbrﬁgfﬁaﬂtcbﬁds(ﬁﬂe pﬁlyémﬂﬁﬁ@daremﬁlﬁ)alate polybutylene

tererf Lo, s oA DR R b eiTriales by it gt hatate (PAN)

and mlwwr@(yb@rz@etélsg@deQll g@_blm:rt earnweata{geet\%st Jﬁ@nv@ﬁ tﬂr@tm‘lgydr@(yl -termi-
an rie | m I Ku eaur e
nateq, oS S1d 780 Pal e B Pt Do b S o g o1 6

and 1 eq. of hydrochlorrc acid (relatrve to the anount
Exarﬁélegéﬁ)aroéglfr%gg%ﬁlyg@?{j 8v%nt aﬂdgh dgg e orllesha]:nldI gn%rp%enols
ureaQ Q%h@&%ﬁﬂ@é’&ﬁr {hERZKKY Hahb 6BAGhenoRiormaldétijdepresinoaeedsfoemaldehyde
g reac |ondﬂ xture.is cooled to roomtenperature
re&naﬁa {RlanigpdYRialqelyes I58at ed to dryness. The resi due
is dissolved in ethanol and filtered. The sol vent of
e P bR R UBLE 530 s 7 STRa Rt oo
gousReRchtives tm@ﬁl for GK@nrf)Iérclelth@e@t@tmési‘&eﬁllose p‘kaﬁo?dfbsh and cellulose
a ecu er wei of t . .
outyralssy b 8 caieh SIS ISHER o5 BBl plEaRt o A ey e their der-

vative€l ative to the nunber of PEl nitrogen atons. Table 1
Exanpl e Mh(PElI) Dye Eq. Dye Solvent T C Tine _LWrku
Procedure Yield Product

Example for blends of the aforementioned polymers (polyblends) are PP/EPDM, Poly-

amide/EPDM or ABS, PVC/EVA, PVC/ABS, PVC/MBS, PC/ABS, PBTP/ABS, PC/ASA,
PC/PBT, PVC/CPE, PVC/acrylates, POM/thermoplastic PUR, PC/thermoplastic PUR,
POM/acrylate, POM/MBS, PPO/HIPS, PPO/PA 6.6 and copolymers, PA/HDPE, PA/PP,
PA/PPO, PBT/PC/ABS or PBT/PET/PC.

Preferably both the polymer backbone (A and B) and residue of an organic dye (Y and Y3)
have a functional group slected from the electophilic group selected from halide, tosylate,
mesylate, methoxy, acid chloride, sulfonyl chloride, epoxides, anhydride; or a nucleophilic

group selected from amine, hydroxyl and thiol.
Preferably the molecular weight of the polymeric dye is from 400 to 5000.

"Anion" denotes, for example, an organic or inorganic anion, such as halide, preferably
chloride and fluoride, sulfate, hydrogen sulfate, phosphate, boron tetrafluoride, carbonate,
bicarbonate, oxalate or C4-Cgalkyl sulfate, especially methyl sulfate or ethyl sulfate; anion
also denotes lactate, formate, acetate, propionate or a complex anion, such as the zinc

chloride double salt.
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Col or Al 423 Dye 1 0,5 isoprop.

55-60 23h 1 104 red A2 423 Dye 1 1 isoprop. 60 22h 2
wd.Zo08eh5A8 423 Dye 1 1 water (pH 7 -9) 60 50h PC/BP100T056945

A4 423 Dye 1 1 MeOH 60 24h 2 13 red A5 423 Dye 2 0,5

I soprop. RT 24h -9-

Most preferably are polymeric dyes of formula

H
I
o ppdb e AR ]
v HNS.,, n

1

wherein

Y, is a residue of an organic dye selected from azo, anthrachinone, azomethine, hydrazo-
methine, merocyanine, methine and styryl dyes; and

m, n and p are a number from 0 to 1000; wherein in formula (2) the sum of m and n > 3 and

wherein in formula (3) the sum of m and n and p > 3.

Preferred are also polymeric dyes of formula

i I
(6) Y—X—S$i-0 ?i—o ?i—xz—\(2 ; Wherein
R, R, n Rs

R; is C4-Csalkyl; and

X1, X2, Y1, Y2, m and n are defined as in formula (1).

Further preferred are also dyes of formula

Rs

(7) Y% , Wherein

O—T-X,-Y,
n

R; is C4-Csalkyl; and

X1, X2, Y4, Y2 and n are defined as in formula (1).

The dyes of formula (1a), (1b) or (1c) according to the invention are suitable for dyeing or-

ganic materials, such as keratin-containing fibers, wool, leather, silk, cellulose or polyamides,
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3 71 red A6 423 Dye 2 1 isoprop. RT 24h 3 73 red A7
423 Dye 1 0.5 isoprop. 60 24h 4 65 red A8 423 Dye 1

W@ 208/00650pr op. 60 24h 4 91 red A9 423 Dye 1 0.HCT/EP2007/056945
i soprop. 60 24h 4 88 red A10 423 Dye 1 0,5 water (pH
11.5) 40-60 24h 5 58,2 red _Algl- 423 Dye 3 0.31 AcCN 55
24h 1 130 violet A2 423 Dye 3 0.5 AcCN 55 24h 1 122

cotton or nylon, and preferably human hair. The dyeings obtained are distinguished by their
depth of shade and their good fastness properties to washing, such as, for example, fastness

to light, shampooing and rubbing.

Gernerally, hair dyeing agents on a synthetic base may be classiefied into three groups:
- temporary dyeing agents
- semipermanent dyeing agents, and

- permanent dyeing agents.

The multiplicity of shades of the dyes can be increased by combination with other dyes.

Therefore the dyes of formula (1a), (1b) and (1c¢) of the present invention may be combined
with dyes of the same or other classes of dyes, especially with direct dyes, oxidation dyes;
dye precursor combinations of a coupler compound as well as a diazotized compound, or a

capped diazotized compound; and/or cationic reactive dyes.

Direct dyes are of natural origin or may be prepared synthetically. They are uncharged,

cationic or anionic, such as acid dyes.

The dyes of formula (1a), (1b) and (1c) may be used in combination with at least one single

direct dye different from the dyes of formula (1a), (1b) and (1c).

Direct dyes do not require any addition of an oxidizing agent to develop their dyeing effect.
Accordingly the dyeing results are less permanent than those obtained with permanent
dyeing compositions. Direct dyes are therefore preferably used for semipermanent hair

dyeings.

Examples of direct dyes are described in "Dermatology”, edited by Ch. Culnan, H. Maibach,
Verlag Marcel Dekker Inc., New York, Basle, 1986, Vol. 7, Ch. Zviak, The Science of Hair
Care, chapter 7, p. 248-250, and in "Europaisches Inventar der Kosmetikrohstoffe", 1996,
published by The European Commission, obtainable in diskette form from the Bundesver-
band der deutschen Industrie- und Handelsunternehmen fur Arzneimittel, Reformwaren und

Kérperpflegemittel e.V., Mannheim.
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viol et Al13 600 Dye 1 1 MeOH 60 22,5h 2 23 red Al4 600
Dye 2 1 isoprop. 40 22h 3 51 red Al5 600 Dye 1 0.5
wo sopoags79 60 20, 5h 4 23 red AL6 1200 Dye 1 0, 2BCT/EP2007/056945
| soprop. 55-60 24h 1 105 red Al17 1200 Dye 1 1 MeOH 60
24 2 23 red A19 1200 Dye 2 _jqisoprop. 40 22h 3 47 red
A19 1800 Dye 1 0,38 isoprop. 55 1 red A20 1800

Furthermore, the dyes of formula (1a), (1b) and (1c) may be combined with at least one
cationic azo dye, for example the compounds disclosed in GB-A-2 319 776 as well as the
oxazine dyes described in DE-A-299 12 327 and mixtures thereof with the other direct dyes

mentioned therein.

The dyes of formula (1a), (1b) and (1¢) may also be combined with acid dyes, for example

the dyes which are known from the international names (Color index), or trade names.

The dyes of formula (1a), (1b) and (1c) may also be combined with uncharged dyes.

Furthermore, the dyes of formula (1a), (1b) and (1c) may also be used in combination with

oxidation dye systems.

Furthermore, autooxidizable compounds may be used in combination with the dyes of
formula (1a), (1b) and (1¢).

The dyes of formula (1a), (1b) and (1¢) may also be used in combination with naturally

occurring dyes.

Furthermore, the dyes of formula (1a), (1b) and (1c) may also be used in combination with

capped diazotised compounds.

Suitable diazotised compounds are for example the compounds of formulae (1) — (4) in
WO 2004/019897 (bridging gages 1 and 2) and the corresponding watersoluble coupling

components (l) —(IV) as disclosed in the same reference on p. 3 to 5.

The present invention also releates to formulations, which are used for the dyeing of organic
materials, preferably keratin-containing fibers, and most preferably human hair, comprising at

least one dye of formula (1a), (1b) and (1c).

Preferably the dyes of formula (1a), (1b) and (1c¢) are incorporated into the composition for

treating organic material, preferably for dyeing in amounts of 0.001 - 5% by weight



10

15

20

25

30

Dye 1 1 MeOH 60 24 2 26 red A21 1800 Dye 2 1 isoprop.

40 22h 3 45 red A22 10000 Dye 2 1 isoprop. 40 22h 3 36
WO e@sh@B7923 Dye 4 0,5 EtOH 78 193h 2 56 or angeCT/E¥2007/056945
2008/ 009579PCT/ EP2007/ 056945 - 23 - Table 1 Exanpl e
M(PEI) Dye Egq. Dye Solvent. {p.C Time _LWorku

Procedure Yield Product Col or

(hereinafter indicated merely by "%"), particularly 0.005 - 4%, more particularly 0.2 - 3%,

based on the total weight of the composition.

The formulations may be applied on the keratin-containing fiber, preferably the human hair in

different technical forms.

Technical forms of formulations are for example a solution, especially a thickened aqueous

or aqueous alcoholic solution, a cream, foam, shampoo, powder, gel, or emulsion.

Customary the dyeing compositions are applied to the keratin-containing fiber in an amount
of 50 to 100 g.

Preferred forms of formulations are ready-to-use compositions or multi-compartment dyeing
devices or ‘kits’ or any of the multi-compartment packaging systems with compartments as
described for example in US 6,190,421, col 2, I. 16 to 31.

The pH value of the ready-to-use dyeing compositions is usually from 2 to 11, preferably
from 5 to 10.

The dyeing compositions of the present invention are applied on the hair in a temperature

range of 25 to 200, preferably 18 to 80, and most preferably from 20 to 40°C.

One preferred embodiment of the present invention relates to the formulation of dyes,

wherein the dyes of formula (1a), (1b) and (1¢) are in powder form.

Powder formulations are preferably used if stability and/or solubility problems as for example
described in DE 197 13698, p. 2,1.26to 54 and p. 3,1. 51 top. 4,1. 25,and p. 4,1.41top. 5
l. 59.

Suitable cosmetic hair-care formulations are hair-treatment preparations, e.g. hair-washing
preparations in the form of shampoos and conditioners, hair-care preparations, e.g. pre-
treatment preparations or leave-on products such as sprays, creams, gels, lotions, mousses
and oils, hair tonics, styling creams, styling gels, pomades, hair rinses, treatment packs,

intensive hair treatments, hair-structuring preparations, e.g. hair-waving preparations for per-
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A24 600 Dye 5 0,5 BuOH 60-100 25h 4 28 yell ow A25 600

Dye 5 0,1 BuOH 100C 21h 1,92 88 yell ow A26 600 Dye 5
w@2@3/085¢H 100 C 21h 0,86 61 yell ow A27 423 DyeCBEB2087/056945

BuOH 100C 22h 0,21 12 yell ow A28 423 Dye 6 0,1 CHCI 3

40C 6h 0.07 63,6 yellow Tablse 2: Analytical data for

exanples Al - A28. The ration n(Dye)/n(NpE) is the

rati o of polyner bound dye nol ecules to the total

man ”r@%%? foA%f\éerz,?raﬁ \g?\;e? gglglvgﬁsftreb%Bg%ljr%%g{epgﬁ%qgéaerat%hns, liquid hair-
settint( freparatidrisp Bir foams, hairsprays, bleaching pr’eparations, e.g. hydrogen peroxide
solutions, lightening shampoos, bleaching creams, bleaching powders, bleaching pastes or
oils, temporary, semi-permanent or permanent hair colorants, preparations containing self-

oxidizing dyes, or natural hair colorants, such as henna or camomile.

For use on human hair, the dyeing compositions of the present invention can usually be
incorporated into an aqueous cosmetic carrier. Suitable agueous cosmetic carriers include,
for example W/O, O/W, O/W/O, W/O/W or PIT emulsions and all kinds of microemulsions,
creams, sprays, emulsions, gels, powders and also surfactant-containing foaming solutions,
e.g. shampoos or other preparations, that are suitable for use on keratin-containing fibers.
Such forms of use are described in detail in Research Disclosure 42448 (August 1999). If
necessary, it is also possible to incorporate the dyeing compositions into anhydrous carriers,
as described, for example, in US-3 369 970, especially col 1, I. 70 to col 3, I. 55. The dyeing
compositions according to the invention are also excellently suitable for the dyeing method

described in DE-A-3 829 870 using a dyeing comb or a dyeing brush.

The constituents of the aqueous carrier are present in the dyeing compositions of the present
invention in the customary amounts; for example emulsifiers may be present in the dyeing
compositions in concentrations from 0.5 to 30 % by weight and thickeners in concentrations

of from 0.1 to 25 % by weight of the total dyeing composition.

Further carriers for dyeing compositions are for example described in "Dermatology”, edited
by Ch. Culnan, H. Maibach, Verlag Marcel Dekker Inc., New York, Basle, 1986, Vol. 7, Ch.
Zviak, The Science of Hair Care, chapter 7, p. 248-250, especially on p. 243, 1. 1 to p. 244, |.
12.

If the dyes of formula (1a), (1b) and (1c) are used together with oxidation dyes and/or the
addition salts thereof with an acid, they may be stored separately or together. Preferably the

oxidation dyes and the direct dyes which are not stable to reduction are stored separately.

The dyes of formula (1a), (1b) and (1c) may be stored in a liquid to paste-like preparation

(aqueous or non-aqueous) or in the form of a dry powder.
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Al 485nm 7,9 (mi 2H)" 7 5 (m 2H)" 6 9 (M 2H)"

6-4" 5 (m 15H), DVMBO- d6 A2 2937 490nm 6, 2-8,1 (br,
W®bog/o®5@ 4, 1 (br, 13H) 0,63 A3 1980 487nm 6, 7PCDEPI0)7/056945
2H), 7,3 (br m 2H), 7,8 (br m 2H) 0,16 A4 3506 495nm
6,2-8,1 (br, 6H), 2,2-4,9 (by,.- 13H) 0,63 A5 3145 491nm

77 (M 2H)' 7.3 (m 2H), 6.8 (m 1H), 6.6 (m 1H),
2.6-4.1 (br, 14H) 0,48 A6 3587 493nm 7'5 (m 2H " 7.1

Wheﬁg%a qz%,?s-pr% st@m%@t@lyéh? Irﬁsaic% gorrgpe}r%C arﬁl—'ﬂ m’%el%?qx% with one
anotlﬁéﬂd,lre&t%ef@re%eﬁl& the é@ééaftmd?y'df&o(d@bzi U%l)ne?i afincgmm oQHrt!)t (from 50 to
r - n
Moateg'-;s liSU(S%)( %cj_q)d ar*éi % (arﬂ?g Hhs gmgurg p@ep(aé?(?bgjm[% uss: 09
Al10 - 494nm 7' (br 2H)' 7.3 (br, 2H)6.8 (br, 2H),
4.0 - 2.6 (br, 0,09 Al - 520nm - A2 - 527nm
The e}»yeg'(qﬁorriq_cbsmo?s ggeprqh(l%io t@ﬁ)lnveplth_rs@ﬁ\y cgp_r;qpnsesargg:{qp]ve ﬂ_r]qfedlents

addltﬂ/eébﬁhdJQVﬁnts anﬁNrBfo%Mh prgbﬂratlo"ns3(|l$e s@fébtant%&vé’?ﬁ@ﬁ)a48§ acids,
-7.5 (br, 4H) (m 6 (br, 13H

perfg ase polymeRB G Vasis KHFRETE 41d i8] stabiiserem oty 6.7 (m
The #tbwing aBjudvéhté Bre préfeFbnPusel ifife hair dyeing compositions of the present

invention:-non-ionic polymers;-cationic polymers, acrylamide/dimethyldiallylammonium
chloride copolymers, diethyl-sulfate-quaternised dimethylaminoethyl methacrylate/vinyl-
pyrrolidone copolymers, vinylpyrrolidone/imidazolinium methochloride copolymers;-
quaternised polyvinyl alcohol, zwitterionic and amphoteric polymers, anionic polymers,
thickeners, structuring agents, hair-conditioning compounds, protein hydrolysates,
perfume oils, dimethyl isosorbitol and cyclodextrins,solubilisers, anti-dandruff active
ingredients, substances for adjusting the pH value, panthenol, pantothenic acid,
allantoin, pyrrolidonecarboxylic acids and salts thereof, plant extracts and vitamins,
cholesterol;-light stabilisers and UV absorbers, consistency regulators, fats and waxes,
fatty alkanolamides, polyethylene glycols and polypropylene glycols having a molecular
weight of from 150 to 50 000, complexing agents, swelling and penetration substances,
opacifiers, pearlising agents, propellants, antioxidants, sugar-containing polymers,

quaternary ammonium salts and bacteria inhibiting agents.

The dyeing compositions according to the present invention generally comprise at least one
surfactant. Suitable surfactants are zwitterionic or ampholytic, or more preferably anionic,

non-ionic and/or cationic surfactants.

A further embodiment of the present invention relates to the dyeing of keratin-containing

fibers.

The processes comprises
(a) treating the keratin-containing fiber with at least one dye of formula (1a), (1b) and (1c)
and

(b) leaving the fiber to stand and then rinsing the fiber.
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5240 485 (water) 7.5 (m 2H), 7.1 (m 2H), 6.5 (m
2H), 2.5-3.9 (br, 14H) 0,48 Al6 - 489nm 7.9 (m 2H),
wQa2880m572H), 6.8 (m 2H), 4.0 (m 6H), 2.3-3.BCT/BP2007/056945
17H) in MeOH-d4 0.23 A17 5341 488nm 7'5 (m 2H)' 7.1
(m 2H), 6.4 (m 2H), 2.4-3.49(br, 17H 0,4 A19 -
491lnm7'6 (M 2H)' 7.2 (m 2H), 6.6 (m 2H), 2.6-4.0
(br, 16H) 0,4 A19 4670 7.0-8.1 (br, 4H) 65(m 2H) ,
A20 5 486

7 1
The %xgbs o%éorg&l?an@a '_(_é_g) a@di?@ e Ew ab?elg[_ﬁll ev%réing 09%4!135961& is to
A L el e e
- - a e
Oflo%ﬁg% ?ﬁﬁ &tﬁﬁ% fwater) 1H nnr (D20), 5 (pp%P
n(Dve)/ n( NpE) . (br, 17H) A22 11814 488nm 7' 6
The &y Rspubs Ba). Tho Sk 67 ppPlsAich S BT T Sxpiblesiomssage with
the haht),,a dorfib,(@Bruslor adboftle3oba bbittie, WAt isGodbinsddwith #d&nABor a

.5 - 6.9 (br, 10H), 2.8-4.6 (br, 22H) 0,27 A25 - 421
NoZZ¥m 8,5 - 7.0 (br, 10H), 4.5 - 2 (br, 52H)

In the processes for dyeing according to the invention, whether or not dyeing is to be carried

out in the presence of a further dye will depend upon the color shade to be obtained.

Further preferred is a process for dyeing keratin-containing fibers which comprises treating
the keratin-containing fiber with at least one dye of formula (1a), (1b) and (1c), a base and an

oxidizing agent.

A preferred embodiment for dyeing keratin-containing fibers, in particular human hair, with a

dye of formula (1a), (1b) and (1c) and an oxidizing agent, comprises

a4) treating the keratin-containing fiber with the oxidizing agent, which optionally contains at
least one dye of formula (1a), (1b) and (1¢),

b4) treating the keratin-containing fibe with an oxidizing agent free composition, which
optionally contains at least one dye of formula (1a), (1b) and (1c); or alternatively

a,) treating the keratin-containing fiber with an oxidizing agent free composition, which
optionally contains at least one dye of formula (1a), (1b) and (1¢);

b,) treating the keratin-containing fiber with an oxidizing agent, which optionally contains
least one dye of formula (1a), (1b) and (1c),

with the proviso that at least in one of the process steps a,), a,), by) or b,) a dye of formula

(1a), (1b) and (1c) is present.

In general, the oxidizing agent containing composition is left on the fiber for 0 to 45 minutes,

in particular for 15 to 30 minutes at 15 to 45°C.

The oxidizing agent free composition usually comprises customary adjuvants and additives.

Preferred are those, which are described in German Patent Application, in col 3, 1. 17 to . 41.
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0.1 A26 - 420 nm 8,5-7.0 (br, 10H), 4.6-2.7 (br, 26H)
0,2 A27 - 423 nm8 2 - 7'1 (br m 8H), 6.7 (br m 2H),
W@ 20800872 (br m 20 H) 0,28 A28 - 419 nm 89 (BCT/ERDbY/56945
4 4 (br" 2H) 3.5 (s, 3H), 3.3 " (br, 2H), 2.8 -2.3
(br, 53H), 2.1 (br, 2H) 0,Q8g-Part B: Polysil oxane
based Exanple A-29: 54. 759 of
am nopropyl term nat ed pol ydi et hyl si | oxane ABCR (0, 005

mol ) .are suspended in_ 15mlj sopr opanol . and 2. of "
In aeBich e YE BERAR bl PNl et g 2cafii dielled compgsiton
are |éfag@mthdyfibeAor 31te 48 adegtes, Thpartieadait foPMO 1B X3 mirRitésSatNSab 6d°C.

to 55C for 24h. After cooling the reaction mxture is

dried, taken in 60mL chl orof orm and washed 3 x with

One #fyidivad @nbadidbhiofatd procdddTiie wagaunbmaplaasewemgj\mitred shampoo
a|n I Vin (Yield 81%9. NVR in
and/gip g "f“ﬂdﬁgﬁﬂ‘ g@”%ﬁ’éog‘ﬁﬁ% iy 2H 6.8, br 2H
6.2, br, 1H, 3.9, s, 6H 3.25, s, 2H, 1,7, br, 2H,

e i Bsou e e TR e AN Ra T 45 502 oter

with the oxidsmdiédemn froé cdmposiiiordfand may be applied as a single composition.
met hyl hydr osi | oxane- di net hyl si | oxane copol ymer
[ 68037-59-2] 5(Gel est HVS 301; MAL900- 2000, 25-30 nmol %

Advaﬁ'tdd,eodslyﬂle&&mpﬁ@ltlﬂﬁ@borﬁphs)nd a dpdoffornaila {td)U@Bpard @) which are

not s?a(ﬂe ré 1\9[1 ﬁﬁprfpg%g véth%ﬁ%p%%g%é]@gfa | at%i{%[}?é[ponjust before the

dyelrcg:);bmb@se in xylene [68478-92-2]. The reaction mxture
is agitated for 3 days at 55C and then evaporated to
dryness to give 8.85 g polyner. 10MNR in DCMin ppm

Ina fﬂrtﬁer(etmb&inhentlth@ dybrof formdid (+31) (11:1)41n(i lg’rc) aagllhe ékidizity agent free
I -
Com%qig?tﬁhﬂa e{apph]aéﬁlmultapg?@q orér(l)e.mffs§30n HN N 15942 ny

of pol ysil oxane A-30 are taken in 15 m i sopropanol
and reacted with 1.66 g.of 2-(4- . - -
C“St%t"‘%ﬁk?-%{gﬂw 3%)%93?%%&%%’(’}@?'-“%0 [SFVEaYAPPie] A Fullicient
amouhiteelAedfto theldmburaof BACusAdityaen agvapeodB) @2@d g.t he
i sopropanol under vacuum the reaction m xture
redisolved in 40 M DCM (2 min in ultrasonic bath) and
Oxidiéfhgrdgewsstzee fdr2xainplei persuifateasrafiute Hyatdyen p@hﬂlcﬁmﬂ)lluilbﬁﬂ hydrogen
ter is left over
porofig exlibies o By rBush, PHE e SPse e pEs e BEpHPKREs DAanC per-
oxidedgaiidh 45 @ah @dromdeb, Melhawedparatiess, s aleliretalbeshudtdixations are also
.ahagve) . e viscous phase is then taken in n ,
applfhie SR s Re PRSP SRS S SO AOERY Srest Gl veseg used.
ng of a red solid.
Further preferred oxidizing agents are
- oxidizing agents to achieve lightened coloration, as described in WO 97/20545,
especially p. 9,1. 510 9,
- oxidizing agents in the form of permanent-wave fixing solution, as described in
DE-A-19 713 698 , especially p. 4, I. 52 to 55, and |. 60 and 61 or EP-A-1062940,

especially p. 6, I. 41 to 47 (and in the equivalent WO 99/40895).

Most preferred oxidizing agent is hydrogen peroxide, preferably used in a concentration from
about 2 to 30 %, more preferably about 3 to 20% by, and most preferably from 6 to 12% by

weight the corresponding composition.
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WO 2008/ 009579PCT/ EP2007/ 056945 - 26 - NVR 1H in MOH
7.8(m 2H), 7.4(m 2H), 6.7(m 2H), 3.9(m 6H), 3.2
w@ o8B + 2H), 1.65(m 2H), O(m 30H) 5Part BZT/EP2007/056945

Pol yet heri m ne based Y X =p-OW, o-FY =04,
MeSO, Y Exanpl e A-32: _47. Reaction of
pol y( propyl enegl ycol ) bi s(2-am nopropyl ether) with
2- (4- Met hoxy- phenyl azo) - 1, 3-
10di met hy1l- 3Hi m dazol -1-ium chloride: 2g (0.0044
eq. nol /' N) of

The padiyiag ageyts engdeysrosorirsthd-ogsing epmppsitieisichrd(fg tohe invention

prefe?%ﬁ%lt[lﬁ%] é%nb\gtfrjtt%owp ﬁgt/o Mﬁ%@ﬁf (5El é e/dtovg EA;h base%ﬁoqn the
total dy¢tRg byrbp&itini dazol - 1-ium chloride in 14 n

i sopropanol from 550 to 80C for 21h. After cooling,

the reaction m xture is evaporated to dryness,

In ge&@talublhé um@b wihh é@@wﬂiame@t‘de@t @r@trlaaartﬁn astelz @reseabsedf aBBase for

ive a apor i on
exanfife Swr A BRENE S2 RGP aE B BHeOBaS P BNy rbonates,
alkar(of B@lirds 68 %h. asNvih o- ItilDbﬁﬁbmﬁncﬁl@ﬂIne?alﬂah Betal {dddiuf) hydi®xides,
cartrypabhNCe P eDe L el e o T Pn
R, 2008/ Oﬂ9579PCT/ EP2007/ 056945 - 27 - Exanple A-33:
ReactN oh okherein
poI y( pRgpyI engl ycol ) bi s(2-ani nopropyl ether), with
2- (2- Fl uor o- phenyl azo) - 1, 3- di net hyl-3Hi m dazol - 1-i um
R is g ptdpgleat eesidug, (MDicDOdaly lmqsu‘aslnlul@d with OH or C4-Caalkyl,

20l [ - ani I r

Ro R R RO E oY S pn ARl AR -ELIBELGR. o rgsmot o
hydroxy((@-@R¥ekyhol ) of 2-(2-fl uoro-phenyl azo)-1, 3-

di net hyl- 3Hi m dazol -1-ium sul fonate in 6 m

acetonitrile at 75C for 24h. After cooling, the
The pldaatueoh the odidizieg Bgerd vaplamatgembnipmsidioy megsially atbaubi2ito Feand in

chl oronet hane and washed 3x with 25ml wat er

partlcttpara%\%t%‘tt%r evaporation of the organi c phase 1.58g

of the expected violet polymer (yield 67%. 10 NI\/R in

One Eﬁe&&t{d rln%qBB ?f agplgng Poirﬂugﬂor?s-c&hprgﬁlﬂ tgg f?%s %Id{o &?lll (1b) and

(1c) an Be KeratinsddntainiBg fibelr, preferaldl HeXraindis by ubibg d rmJIErBQmpantment

e . .
dyelhgpr5 v?(’{gq klfA o?ég HtehteF F@ﬁ rr)?}%ﬁt?rgeél)t/ aéchkgp&hgay?tgm, as described for
exanie an@tQa?d@OEeﬂﬁlmrp wi b h92@ [ 27.

Met hoxy- phenyl azo) - 1, 3-di net hyl- 3H i mi dazol - 1-i um
chl oride: 20l g (0.00631nol/N) of
Gengrailyntbe hianyd firseg aaftet réafneol wiflptheplykieggblptioh padibnpermanent-wave
Soluttoelrm nated] ether from Al drich CAS [39423-51-3] are
reacted with 1.68g (0, 00631nol) of
2- (4- met hoxy- phenyl azo) -

A furéinips 5%?%&;%%%%%@803%@&e4@4WeﬁpenAfe aggs tggeorlnethod ohdyelng hair

with onaaitve(niyesnw&tlccj“r@mrmsesapor ated to dryness, sol ub| l'ised

o O GBS L 0 8B o

@fmptdmed exgetteadt oreddqyeloperconipduat darﬁmra oxudnmg agent, which

0 -.R8 - NVRin CD2C 2 in

A e T S S

b. Htaclingit® Keratin-cor@king Gibérs with4he ixturedd prempeced im e =
518 nm 5 Exanple A-35 A suspension of 0.5g
copol ygl yci dyl net acryl ate-butyl acrylate (1. 72mol
epoxy eq.) in |Im acetonitrile and 4nili sopropanol is
heated to 65C until dispersion of the polyner. 0.55g
of
2-(N, N. -4-[ net hyl - (2- et hyl am no- et hyl ) - am no] - phenyl a
zo) -1, 3-di net hyl- 3H m dazol -1-ium chloride (1. 72mmol)
are then added at 40C and the reaction m xture is
10heat ed aga| n at 60C for 40h. After cool [ ng the

. T 1
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"r0O 1.06g copolyacrylic acid-butylacylate (19.5%

solution in dioxan (1.6nmmopl eq. COOH)) are diluted in
woedaoetsoni tril e. 0.5g PCT/EP2007/056945

N- et hyl - N'- ( 3- di et hyl am opropyl ) carbodiimd (3.2mmol)

are added and the reaction_nmigxture is cooled to 5C

25After 45mn 0.52¢g

2- (N, N. -4-[ et hyl - ( 2- met hyl am no- et hyl ) - am no] - phenyl a

z0) -. di met hyl- 3Him dazol -1-ium._chl ori
For %&’H%?“Bg ﬁ? Fby?'P%PFﬂ?”@PrMﬁ“}'C ares: éaci%raexsm?% %%Cf'bm‘
DE 190 &9t479Ncdri3Xk U6 &o ). 53 ahesuiagict at ed at room t enperature
for 18h. WD 2008/ 009579PCT/ EP2007/ 056945 - 29 - After
evaporation of the solvents the powder is washed with

Furtretripled et mésenaetionedates tgiavrotbsé4g dpdingotiadratin-eshtainig fibers
of thgayvgsgorféornk&pa (1%'%!:81 l{;_;)n@l\éb(gg W.Mﬂg‘oy@&n@; cobrapP_?uzngé gE% %Qtiobnra’lly further

dyesbbr, 23H, 0,7-2,0, br, 16H B. Application Exanples:
For the application exanples the follow ng hair types
have been used: 10- 1 blonde hair tress (VIRA N Wite
The platésds condprigesldl e bl onde hair tress (UNA— Europ. nature
M R SR T
%ioéayt bg@ gﬁ@bubrrmm (11350(1b) Brﬁd/\(M) aihd Or.lstii‘)néﬂy mhaergtwes and
escribed in i ssolved in a
. Eranbacerad STBRNE Teconl R TP S fousP b
185971. 5) in water; pH adjusted to 9.5 with 50%citric
acid sglution, or npnoe ol am ne . JFor sone.
LR AP D
Wigtetheudyass, of Wrintita @&k (th)\e@d (il ¢) ahalapp&d did@dilked Bampounds, which
tresses are dyed according to the follow ng procedure:
SHPBEPori ng sol ution was applied directly to the dry
a. tk’e;atlhg tmmmgmt e?htélﬁiggﬁﬁerm undeBdlkdlipe toh einpres witlustdeasiBbe capped
he ed off under tap wa ter t er at ur e:
Si3eStspd BGiEPo L a5 5 el RotRphc. B8 Blona By e st qompount
adoptionahesh @Udlzmgtabeﬁt aagpertidhalyein tmﬁredéﬂlcferf@\/feﬂhé‘ricgbt and
tur 5. To .determ ne

e SR e Lote Bue OBl P allB) fie fRueRds & oy

b. adj@biuhgttHrEEpH anmwmgi; dfican byGreateint with drhacidlytotalig s the

a_commer.c

RIBPTRECT BCRAST oo G P e AR SR PTUgH ) (1) and (10),
with SleqpPoe) thusatrigas pporaxsted aSgr s harpstoneatyead Gimure@s), (1b) and

¢4 fer tap water (water tenperature: 37C +/- 1C, flow

SH8PEES™/min). Finally the tresses are 30rinsed

under tap water, pressed out with a paper towel,

co d.and dri ed hai r dr [
The (HRaa Fihted cerrolhd ded afimues Smbiadhad batsmlie ovliing agent
and ddvelopet esmpase cah belpphiet inainy wesiketordeessessshalyadr ve

Et? the set of unwashed tresses is eval uated using the
simu Ug¥al e according to: Industrial Organic Pigments

by WO 2008/ 009579PCT/ EP2007/ 056945 - 30 -

&Hun 2nd 10: DI N 540
Prefagbly Sh & PTG AP R RN oe e ARG IR PP
simult&@ol81y; iAGZsiIP® Bompadition. 3: Results for Application
Exanpl es Bl - B31 Exanpl e Dye Sol vent Hair Col or
Intensity Brilliance Wash- Type f ast ness
"AlkdBie Abnditdnet dérdtbHa BH ibthendngeftom 8 to 10, preferably 9-10, especially 9.5-

10, which are chieved by the addition of bases, for example sodium carbonate, ammonia or

sodium hydroxide.
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good good 3 m ddl e bl ond red good good 3

bl eached red good good 3-4 B2 Al Plantaren /Water 4:1
whb@sdossed good good 3 m ddl e bl ond red gooRCTERPI0OB056945

bl eached red good good 3-4 B3 A2 Col oring Sol ution

bl ond red good good 4-5 _nigdd!l e bl ond red good good

4-5 bl eached red good good 4 B4 A2

The bases may be added to the hair, to the dye precursors, the capped diazotised compound
and/or the water-soluble coupling component, or to the dyeing compositions comprising the

dye precursors.

Acids are for example tartaric acid or citric acid, a citric acid gel, a suitable buffer solution

with optionally an acid dye.

The ratio of the amount of alkaline dyeing composition applied in the first stage to that of acid
dyeing composition applied in the second stage is preferably about from 1:3 to 3:1, especially
about 1:1.

The alkaline dyeing compositions of step a. and the acid dyeing compositions of step b. are
left on the fiber for 5 to 60 minutes at 15 to 45°C, in particular for 5 to 45 minutes at 20 to
30°C.

Furthermore, the present invention relates to a process for dyeing keratin-containig fibers

with the dyes of formula (1a), (1b) and (1c¢) and at least one acid dye.

The following examples serve to illustrate the processes for dyeing without limiting the
processes thereto. Unless specified otherwise, parts and percentages relate to weight. The

amounts of dye specified are relative to the material being dyed.
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Pl ant aren/ MeOH 3: 1 bl ond red good good 4 m ddl e

bl ond red good good 4 bl eached red good good 4 B5
WAN0800wBra ng Sol uti on bl ond red good good 4-5 PCT/RPZVT/@56945

bl ond red good good 4 bl eached red good good 3-4 B6

A4 Col oring Sol ution blond._rgd- brown good good 4

m ddl e bl ond red- brown good good 4 bl eached red-

Preparation Examples

Part A: Polyethylenimine based

The examples A1 to A28 are prepared by reacting one of the polyethyleneimines PEI 1 to
PEI 5 with one of the dyes Dye 1 to Dye 5. The reaction mixtures are worked up by one of
the workup procedures 1 to 5. The reaction conditions and workup procedures for each

example are given in table 1. The analytical data for the products are given in table 2.

Polyethyleneimines used in examples A1 to A28:

PEI 1 with an average molecular number weight (Mn) of 423 g/mol
PEI 2 with an average molecular number weight of 600 g/mol

PEI 3 with an average molecular number weight of 1200 g/mol
PEI 4 with an average molecular number weight of 1800 g/mol

PEI 5 with an average molecular number weight of 10000 g/mol

Dyes use in examples A1 to A28:

Dye 1: cl,
N+
A\
Lo )
- ©
Dye 2 cl
/
\
[ >_N\\N F
\
Dye 3: Cl
!
\
e ~ 7
N\ N
F
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brown good good 3-4 B7 AS Coloring Solution blond red

good good 4 m ddl e bl ond red good good 4
whbk@aobsd red good good 3 B8 A6 Col ori ng Sol ut PONER100TICR6945

red good good 4 m ddl e bl ond red good good 4-5

bl eached red good good 4 \WH1.

2008/ 009579PCT/ EP2007/ 056945 - 31 - Table 3: Results

for Application Exanples Bl - B3l Exanpl e Dye

Selvent—Hal—Col-or—tntensityBritH-ance Vash Fype
Dye 4: 4 _ o
R -
N —0—8—0
\ 7 \_/ Il
N o]
cl
Dye &: o

Dye 6:

Workup Procedure 1:
After cooling the reaction mixture is evaporated to dryness.
The powder is taken in successively in acetone and dichloromethane, filtered off, washed

with the same solvent and dried. Finally the product is dissolved in ethanol and dried again.

Workup Procedure 2:
The reaction mixture is cooled to room temperature and the solvent is evaporated to dryness.
The obtained oil is dissolved in methanol and the solution is dropped into acetonitrile. The

precipitate is filtered off and dried under vacuum.

Workup Procedure 3:
The reaction mixture is cooled to room temperature, the product is filtered off and dried in

vacuum.

Workup Procedure 4:
The reaction mixture is cooled to room temperature and 1 eq. of hydrochloric acid (relative to

the amount of dye) is added. The precipitated product is filtered off and dried in vacuum.




f ast ness B9 A7 Pl antaren Sol ution (pH
5,5) blond red good good 4-5 m ddl e bl ond red good

W@ 0ud/ 089559 bl eached red good good 4 B10 A8 (IDEPI¥Q7/056945
Sol ution blond red good good 4-5 m ddl e bl ond red
good good 4 bl eached red spaod good 3-4 Bll A9

Workup Procedure 5:
The reaction mixture is cooled to room temperature and the solvent is evaporated to dryness.
The residue is dissolved in ethanol and filtered. The solvent of the filtrate is again evaporated

and the remaining product is stirred in isopropanol and dried.

Table 1: Reaction conditions for the examples A1 — A28. Mn (PEl) is the average molecular
number weight of the polyethyleneimine. The dye equivalents are given relative to the

number of PEI nitrogen atoms.

Table 1
Example | Mn(PEI) | Dye |Eq.Dve| Solvent | TI°Cl | Time | Workup | viglq | Broduct
Procedure Color
A1 423 Dye 1 0,5 isoprop. | 55-60 | 23h 1 104 red
A2 423 Dye 1 1 isoprop. 60 22h 2 17 red
A3 423 Dye 1 1 water 60 50h 2 15 red
(pH 7 -9)
Ad 423 Dye 1 1 MeOH 60 24h 2 13 red
A5 423 Dye 2 0,5 isoprop. RT 24h 3 71 red
AB 423 Dye 2 1 isoprop. RT 24h 3 73 red
A7 423 Dye 1 0.5 isoprop. 60 24h 4 65 red
A8 423 Dye 1 0.25 |[isoprop. 60 24h 4 9 red
A9 423 Dye 1 0.1 isoprop. 60 24h 4 88 red
A10 423 Dye 1 0,5 water 40-60 | 24h 5 58,2 red
(pH 11.5)
A11 423 Dye3 | 0.31 AcCN 55 24h 1 130 violet
A12 423 Dye 3 0.5 AcCN 55 24h 1 122 violet
A13 600 Dye 1 1 MeOH 60 22,5h 2 23 red
A14 600 Dye 2 1 isoprop. 40 22h 3 51 red
A15 600 Dye 1 0.5 isoprop. 60 20,5h 4 23 red
A16 1200 Dye 1 0,25 Isoprop. | 55-60 | 24h 1 105 red
A17 1200 Dye 1 1 MeOH 60 24 2 23 red
A19 1200 Dye 2 1 isoprop. 40 22 h 3 47 red
A19 1800 Dye 1 0,38 |[isoprop. 55 1 _ red
A20 1800 Dye 1 1 MeOH 60 24 2 26 red
A21 1800 Dye 2 1 isoprop. 40 22h 3 45 red
A22 10000 | Dye2 1 isoprop- 40 22h 3 36 red
A23 423 Dye 4 0,5 EtOH 78 193h 2 56 orange




Col oring Solution blond red good good 4
bl ond red good good 4-5

m ddl e
bl eached red good good 3-4

w@dispdB 7ol ori ng Sol ution bl ond red good goodPd¥/BP2007/056945

m ddl e bl ond red good good 3-4

bl eached red good

good 4 B13 Al 1 Water (pH 6,2%). bl ond viol et good good

3 m ddl e bl ond vi ol et good good 3-4 bl eached
vi ol et good good 3

Table 1

Example | Mn(PEN) | Dve |Eq.Dye| Solvent | Tr°Cl | Time | Workup | yielg | Product

Procedure Color

A24 600 Dye5| 05 BuOH [60-100| 25h 4 28 yellow
A25 600 Dye5| 0,1 BuOH [100°C] 21h 1,92 88 yellow
A26 600 Dye5| 0,25 BuOH [100°C] 21h 0,86 61 yellow
A27 423 Dye5| 05 BuOH [ 100°C | 22h 0,21 12 yellow
A28 423 Dye6| 0,1 CHCI; | 40°C | 6h 0.07 63,6 | vyellow

Table 2: Analytical data for examples A1

mer bound dye molecules to the total number of nitrogen atoms in the polymer

— A28. The ration n(Dye)/n(Npg)) is the ratio of poly-

Amax

Example | Mn (GPC-RI) | (water) 1H nmr (D20), 6 (ppm) n(Dye)/n(Npg;)
7.9 (m, 2H), 7,5 (m, 2H), 6.9 (m, 2H), 2,645
Al - 485nm | 1 15H), DMSO-d6 -
AZ 2937 290nm [6,2-8.1 (br, 6H), 2.6-4,1 (br, 13H) 0,63
A3 1980 287nm | 6,7 (or m, 2H), 7,3 (br m, 2H), 7,8 (br m, 2H) 0,16
Ad 3506 495nm [6,2-8.1 (br, 6H), 2,2-4,9 (br, 13H) 0,63
7.7 (m, 2H), 7.3 (m, 2H), 6.8 (m, 1H), 6.6 (M
A5 3145 401nm | 30 At r. 14k 0,48
6 2587 R (7E>§ (1rg,|_|2)H), 71 (m, 2H), 6.5 (m, 2H), 253.7 oo
7 2291 186 (7E>§ (1rg,|_|2)H), 7.3 (m, 2H), 6.7 (m, 2H), 2.6-4.1 0.55
- 7.8 (m, 2H), 7.3 (m, 2H), 6.8 (m, 2H), 2.8-3.9
A8 485nm (br, 24H) 0,23
7.7 (m, 2H), 7.1 (m, 2H), 6.6 (m, 2H), 2.5-3.9
A9 - 488nm (br, 49H) 0,09
o - 2oanm | 7.9 (br, 2H), 7.3 (br, 2H)6.8 (br, 2H), 4.0 - 2.6 0.09
(br, 51H)
ATT - 520nm | -
7.8(m, TH), 7.5-7.7(m, 3H), 7.15(m, 1H),
A12 - 527nm |6.85(m, 1H), 4.1(m, 6H), 2.6-3.9(br, 8H), 3.3(s, -
3H)
AT3 3605 488 nm | 6.5-7.5 (br, 4H), 6.1 (m, 2H), 1.9-3.6 (br, 13H) 0,55
o 4819 204 o | 77 (M, 2), 7.3 (m, 2H), 6.7 (m, 2H), 2.6-4.0 0.5
(br, 14H)
285 |7.5(m, 2H), 7.1 (m, 2H), 6.5 (m, 2H), 253.9
A15 5240 wrater) | (bn, 1450 0,48
7.9 (m, 2H), 7.5 (m, 2H), 6.8 (m, 2H), 4.0 (m
A16 ] 489NM 1 614), 2.3-3.5 (br, 17H) in MeOH-d4 0.23
17 5321 288 |75 (M. 2H). 7.1 (m, 2H), 6.4 (m, 2H), 24-3.9 0
(br, 17H)
- 7.6 (m, 2H), 7.2 (m, 2H), 6.6 (m, 2H), 2.6-4.0
A19 4o1nm | 2 Ya0 0,4
AT9 2670 —[7.0-8.1 (br, 4H), 6.5 (m, 2H), 2.4-3.9 (br, 17H) 0,35
A20 5548 56m [7.0-6.1 (b, 4H), 65 (m, ZH), 24-39 (o, ToF) 0,32
AZ1 7264 290 nm [ 7.6 (m, 2H), 7.2 (m, 2H), 6.6 (m, 2H), 2.5-4.0 0,36
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15

B14 Al 1 Coloring Solution blond violet good good 3-4
m ddl e bl ond vi ol et good good 3 bl eached vi ol et

w@owmd/ogsod 3 B1l5 Al 2 Plantaren /Water

good good 3

m ddl e bl ond vi ol et good good 3
bl eached vi ol et good good 34 B16 Al3 Col oring
Sol ution blond red- brown good good 4-5 m ddl e

1: 1 bl onPCWEP1001/056945

bl ond
Amax
Example | Mn (GPC-RI) | (water 1H nmr (D20), 6 (ppm) n(Dye)/n(Npg;)

(br, 17H)

A22 11814 488nm (75? (1rg,|_|2)H), 7.2 (m, 2H), 6.5 (m, 2H), 2.4-4.0 0.42
8.3 (m, 2H), 7.5 (m, 6H), 6.7 (m, 2H), 4.0 (m,

A23 3259 452 nm 3H), 2.4-3.6 (br, 22H) 0,33

A24 - 419nm |8.5- 6.9 (br, 10H), 2.8-4.6 (br, 22H) 0,27

A25 - 421 nm [8,5- 7.0 (br, 10H), 4.5 - 2 (br, 52H) 0.1

A26 - 420 nm | 8,5-7.0 (br, 10H), 4.6-2.7 (br, 26H) 0,2

AD7 ] 423 pm | 82~ 7-1 (br m, 8H), 6.7 (br m, 2H), 4.0 - 3.2 (br 0.28
m, 20 H)

) 8.4 -6.9 (br, 10H), 4,4 (br, 2H), 3.5 (s, 3H), 3.3
A28 A190m |4 oH), 2.8 - 2.3 (br, 53H), 2.1 (br, 2H) 0,08
Part B: Polysiloxane based
Example A-29:
N N
¢ A0
AN N Ayt
R \
/\/\\

4.75g of aminopropylterminated polydimethylsiloxane ABCR (0,005 mol) are suspended in

15ml isopropanol and 2.67g of 2-(4-Methoxy-phenylazo)-1,3-dimethyl-3-imidazol-1-ium (azo

dye A} are added. The reaction mixture is heated to 55°C for 24h. After cooling the reaction

mixture is dried, taken in 60ml chloroform and washed 3 x with 40ml| water/acetic acid.

The organic phase is dried again giving 6 g of a red powder (Yield 81%).

NMR in CD2CI2 in ppm: 7.7, br, 2H; 7,3, br, 2H; 6.8, br 2H; 6.2, br, 1H; 3.9, s, 6H; 3.25, s,
2H; 1,7, br, 2H; 0.6, br, 2H; 0, br, 62H

Amax i MeOH = 518 mm
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red- brown good good 4-5 bl eached red- brown good

good 4 B17 Al4 Coloring Solution blond red- brown good
W@ oud/0®549 m ddl e bl ond red- brown good goodP@I/EP2007/056945

bl eached red- good good 3-4 WO

2008/ 009579PCT/ EP2007/ 0569455 32 - Table 3: Results

for Application Exanples Bl - B3l Exanpl e Dye

Solvent Hair Color Intensity Brilliance Wash- Type
Exarﬁ&gt:ﬂfosfs
L L gk L1l 1l
—Si-O+Si-O%Si-O+Si— — _?"O‘P?"O%S"O%T'_
I I oy v Toluene
Pt cat.
H,N

To a solution of 7.5 ml of methylhydrosiloxane-dimethylsiloxane copolymer [68037-59-2]
(Gelest HMS 301; MW1900-2000, 25-30 mol% SiH, d =0.98; 30 mmol eq.) in 35 ml of
toluene 2.25 ml of allylamine (30 mmol) and 200yl of platinium (0)-1,3-divinyl-1,1,3,3-
tetramethyldisiloxane complexe in xylene [68478-92-2]. The reaction mixture is agitated for 3

days at 55°C and then evaporated to dryness to give 8.85 g polymer.

MNR in DCM in ppm: 2.5 (t, 2H); 1.6 (br, 2H +); 1.4 (br, 2H); 0.4 (t, 2H)

Example A-31:

\

-0,
N—<\]

i

| I I I I
—ISi—o+ISi—o%éi—o+Si— > —Si—o+8i—o%8i—o+3i—
I I x v I I x v

< iPrOH, 60°C <

H,N HN

942 mg of polysiloxane A-30 are taken in 15 ml isopropanol and reacted with 1.66 g of 2-(4-
Methoxy-phenylazo)-1,3-dimethyl-3-imidazol-1-ium (azo dye A) for 16 h at 60°C. After
evaporation of the isopropanol under vacuum, the reaction mixture redisolved in 40 ml DCM
(2 min in ultrasonic bath) and 40 ml water (2 min in ultrasonic bath). The emulsion DCM/
water is left overnight. The DCM and water phases are separated, leaving a viscous phase
which is again treated with DCM and water (same procedure as above). The viscous phase
is then taken in 10 ml methanol and dried under vacuum (1mbar) to give 596 mg of a red

solid.



br own B18 A15 Col oring Sol ution blond red good good

4 m ddl e bl ond red good good 4-5 bl eached red
wa@owmd/ogsod 4 B19 Al6 Water (pH 8,3) bl eached CPEPEP2007/056945

good good 2-3 m ddl e bl ond copper good good 3-4

bl eached copper good good 47820 Al7 Col oring Sol ution

bl ond brreodw n good good

NMR: 1H in MeOH 7.8(m, 2H), 7.4(m, 2H), 6.7(m, 2H), 3.9(m, 6H), 3.2 (m, MeOH + 2H),
1.65(m, 2H), 0(m, 30H)

5 Part C: Polyetherimine based

Y

iPrOH or
\N acetonile
NH °
o1’ 2+ @—N:N—Q] 75°C, 24h
HzN N
X /
X = p-OMe, o-F
Y = Cl, MeSO,

Y

N
1
N
* . para: A-32
~NTSN T ortho: A-33
\_/ Y7

Example A-32:
Reaction of poly(propyleneglycol)bis(2-aminopropylether) with 2-(4-Methoxy-phenylazo)-1,3-

10  dimethyl-3H-imidazol-1-ium chloride:
29 (0.0044 eq.mol/N) of poly(propyleneglycol)bis(2-aminopropylether) (from Aldrich CAS
[9046-10-0] MW 456) are reacted with 2.66g (0,01mol) of 2-(4-methoxy-phenylazo)-1,3-
dimethyl-3H-imidazol-1-ium chloride in 14 ml isopropanol from 55° to 80°C for 21h. After
cooling, the reaction mixture is evaporated to dryness, solubilised in 100ml dichloromethane
15  and washed 3x with 25ml water and soda to give after evaporation of the organic phase

3.16g of the expected red polymer (yield 68%).

NMR in DMSO in ppm: 7.4, br, 1H; 7.15, s, 1H; 6.6,br, 1H; 3.75, s, 3H; 3.2-3.7, br, 10H; 1.1,
br, 9H
20 Amaxin MeOH = 503 mm
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25

3-4 m ddl e bl ond red- brown good good 4-5

bl eached red- brown good good 3-4 B21 Al19 Col oring
wedosnowsm bl ond red- brown good good 3 m ddPer/BPnT056945

red- brown good good 4-5 bl eached red- brown good

good 4 B22 A19 Water/ Methana¥4: 1 bl ond red good good 3

m ddl e bl ond red good good 3 bl eached red good good

3

Example A-33:

Reaction of poly(propylenglycol)bis(2-aminopropylether), with 2-(2-Fluoro-phenylazo)-1,3-
dimethyl-3H-imidazol-1-ium sulfonate:

1g (0.0044 eq.mol/N) of poly(propylenglycol)bis(2-aminopropylether) (from Aldrich CAS
[9046-10-0] MW 456) are reacted with 1.92 g (0,0044 mol) of 2-(2-fluoro-phenylazo)-1,3-
dimethyl-3H-imidazol-1-ium sulfonate in 6 ml acetonitrile at 75°C for 24h. After cooling, the
reaction mixture is evaporated to dryness, solubilised in 70ml dichloromethane and washed
3x with 25ml water to give after evaporation of the organic phase 1.58g of the expected violet

polymer (yield 67%).

NMR in CH.Cl, in ppm:9.3, br 1H; 8, br, 2H, 7.65, d, 1H; 7.4, t, 1H; 6.7, br, 1H; 4.1, s, 6H;
3.1-3.8, br, 23H; 1.3, br, 5H; 0.9-1.1, br, 18H
Amax in MeOH = 531 mm

Example A-34:

NH NH
O/W/]n/ ’ \ iPrOH, " Y Tn y \
+ —o—@—N\ N 55°C, 24h N—QN\ N
N
N H /
N \

o/)/]/NH2 ! or 0/>/]/ cl
n N
‘N—<\ ]
N

"o
Reaction of Trimethloylpropanetris[poly(propylenglycol)amin terminated] ether with 2-(4-
Methoxy-phenylazo)-1,3-dimethyl-3H-imidazol-1-ium chloride:
1g (0.00631mol/N) of trimethloylpropanetris[poly(propylenglycol)amin terminated] ether from
Aldrich CAS [39423-51-3] are reacted with 1.68g (0,00631mol) of 2-(4-methoxy-phenylazo)-
1,3-dimethyl-3H-imidazol-1-ium chloride in 7ml isopropanol at 80°C for 24h.
After cooling the reaction mixture is evaporated to dryness, solubilised in 70ml dichloro-
methane and washed 3x with 25ml water to give after evaporation of the organic phase

2.23g of the expected red polymer (yield 90%).
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B23 A20 Col oring Sol ution blond red- brown good good 4

m ddl e bl ond red- brown good good 4-5 bl eached red-
whe@snogond good 3-4 B24 A21 Col oring Sol uti onP@i/BPIN07/056945

red- brown good good 2-3 m ddl e bl ond red- brown

good good 4 bl eached red-oghrown good good 4 B25 A22

Col oring Solution blond red- brown good good 3

m ddl e bl ond red- brown good

NMR in CD2CI2 in ppm: 7.6, br, 3H; 6.8, br, 2H, 6.5, br, 2H; 6.3, s, 2H; 2.6-3.9, br, 25H; 0.6-
1.4, br, 14H
Amax in MeOH =518 nm

Example A-35
A suspension of 0.5g copolyglycidylmetacrylate-butylacrylate (1.72mmol epoxy eq.) in 1ml

acetonitrile and 4ml isopropanol is heated to 65°C until dispersion of the polymer.

0.55g of 2-(N,N"-4-[methyl-(2-methylamino-ethyl}-amino]-phenylazo)-1,3-dimethyl-3H-
imidazol-1-ium chloride (1.72mmol) are then added at 40°C and the reaction mixture is
heated again at 60°C for 40h.

After cooling the reaction mixture is evaporated to dryness, taken in brine and the polymer is
extracted in dichloromethane.

White salts are filtered off and the organic layer is evaporated and dissolved in methanol.

The rest of solid is filtered off and the solution evaporated to give 1g of a dark red powder.

NMR in MeOD in ppm: 7,9; br, 2H; 7,5, s, 2H; 6,95, br, 2H; 4, br, 12H; 3,5-3-9, br, 3H; 3,1-
3,3, br, 6H (+MeOD); 2,7, br,2H; 2,5, br, 2H; 2,4, br, 4H; 1,6, br, 3H; 0-7-1.5, br,12H

Example A-36:
clr
Os_OH \NJ"B
N\
o) |

N~ N _@_ f,N/kN

N N \
X 0. + H
0 N~

1.06g copolyacrylic acid-butylacylate (19.5% solution in dioxan (1.6mmol eq. COOH)) are
diluted in 5ml acetonitrile.

0.5g N-ethyl-N"-(3-dimethylamiopropyl)carbodiimid (3.2mmol) are added and the reaction
mixture is cooled to 5°C.

After 45min 0.52g 2-(N,N"-4-[methyl-(2-methylamino-ethyl)-amino]-phenylazo)-1,3-dimethyl-
3H-imidazol-1-ium chloride (1,6mmol) and 0.48g pyridine (4.8mmol} are added and the

reaction mixture is then agitated at room temperature for 18h.
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30

good 4 bl eached red- brown good good 4 B26 A23

Col oring Solution blond orange good good 5 WO
WQee8HBE2579PCT/ EP2007/ 056945 - 33 - Tabl e 3: ReBBEP1087/056945

for Application Exanples Bl - B3l Exanpl e Dye

Sol vent Hair Color IntensitygBrilliance Wash- Type
f ast ness m ddl e bl ond orange good
good 5 bl eached orange

After evaporation of the solvents the powder is washed with ethylacetate and dried to give

0.74g of a dark red powder.

NMR in MeOD in ppm: 7,8, br, 2H; 7,5, br, 2H; 6,9, br, 2H; 3,9, br, 8H; 3,6, br, 4H; 2,5-3,4,
br, 23H; 0,7-2,0, br, 16H

B. Application Examples:

For the application examples the following hair types have been used:
- 1 blonde hair tress (VIRGIN White Hair),
- 1 middle blonde hair tress (UNA-Europ. nature hair, Color middle blonde),

- 1 bleached hair tress (UNA-Europ. nature hair, Color white bleached).

Coloring Solution:

0.1 % w/w of one of the dyes described in examples A1 to A28 were dissolved in a Plantaren
solution (10 % w/w Plantacare 200UP (ID: 185971.5) in water; pH adjusted to 9.5 with 50%
citric acid solution or monoethanolamine solution). For some examples different solvents or

solvent mixtures have been used, which are given in Table 3.

The hair tresses are dyed according to the following procedure:

The coloring solution was applied directly to the dry hair, incubated for 20 min. at room
temperature, and then rinsed off under tap water (water temperature: 37°C +/- 1°C ; flow rate
of water: 5-6 I/min.). Then it is pressed out with a paper towel and dried over night at room

temperature on a glass plate.

To determine the wash fastness two sets of hair tresses are dyed under the same conditions.
One set of the dyed tresses is washed with a commercial shampoo (GOLDWELL definition
Color & Highlights, color-conditioner shampoo) using approx. 0.5g shampoo for each tress
under tap water (water temperature: 37°C +/- 1°C; flow rate 5-6 I/min). Finally the tresses are
rinsed under tap water, pressed out with a paper towel, combed and dried with a hair dryer or

at room temperature. This procedure is repeated 10 times.

Then the color loss of the set of washed tresses relative to the set of unwashed tresses is

evaluated using the Grey Scale according to: Industrial Organic Pigments by



good good 4-5 B27 A24 Col oring Sol ution blond yell ow

good good 4 m ddl e bl ond yel |l ow good good 4-5
whbk@aotsd yel | ow good good 4 B28 A25 Col ori ng Bol/EP100TI056945

bl ond yel | ow good good 3-4 m ddl e bl ond yel | ow good

good 4 bl eached yel | ow gapd good 3 B29 A26 Col oring

Sol ution blond yell ow good good 4 m ddl e bl ond

yel | ow good good 4-5

Herbst&Hunger, 2nd ed., p. 61, Nr 10: DIN 54 001-8-1982, ,Herstellung und Bewertung der
Anderung der Farbe®“, 1SO 105-A02-1993.

Table 3: Results for Application Examples B1 — B31
Hair , . Wash-
Example Dye Solvent Type Color | Intensity | Brilliance fastness
B1 A1l Water (pH 6,9) blond red good good 3
rg;ggge red good good 3
bleached red good good 3-4
B2 a1 | Flantaren Water | piond | red | good | good 3
rg;ggge red good good 3
bleached red good good 3-4
B3 A2 Coloring Solution blond red good good 4-5
rg;ggge red good good 4-5
bleached red good good 4
B4 A2 P'a”targq/ MeOH | iond | red | good | good 4
rg;ggge red good good 4
bleached red good good 4
BS A3 Coloring Solution blond red good good 4-5
rg;ggge red good good 4
bleached red good good 3-4
B6 Ad Coloring Solution blond b:ic\j\;n good good 4
middle red-
blond brown good good 4
red-
bleached brown good good 3-4
B7 A5 Coloring Solution blond red good good 4
rg;ggge red good good 4
bleached red good good 3
B8 A6 Coloring Solution blond red good good 4
rg;ggge red good good 4-5
bleached red good good 4




bl eached yel | ow good good 3-4 B30 A27 Col oring

Sol ution blond yell ow noderate noderate 4-5

whb@adossed | ow noderate noderate 4-5
noderate noderate 3-4 B31 A28 Col oring Sol ution bl ond

yel | ow good good 4
bl eached yel | ow good good 3-4

4-5

bl eacherlCyEP100%056945

m ddl

m ddl.eg4hl ond yel | ow good good

Exanpl e B32:
0. 1% of conpound of fornmula A-29 is dissolved in a 10%

e

solutionof a non-ionic—surfactant /DI ahtacare 200U ’
Tablblen Rekitsdi AspliedtidroEpih@eSBUSIBEY Ci tric acid or
mnoethanolamne. This Bred dvei ng-s lution is appl i ed
. Hair -
Ex@foid NE gLy hai 1 ddag bl owdﬂq @il el e@ngnionp Wash:
danmaged hai strands) and d to |stand flor 20m p@astness
gL ropm {-enpeiataereSolitiben, the strands ar | nso%g 45
under tap gt er (eth8.5yri ed 9% |paf BB: YREsyl t ¥ r
Type Lol or IIntensity Brillmbge Mashi ng Fastness Iond
red gpbod godd 1-2 M ddl e| bblomd R0 SR %550 o' 45
bleached red good good 4
B10 A8 Coloring Solution blond red good good 4-5
middle
blond red good good 4
bleached red good good 3-4
B11 A9 Coloring Solution blond red good good 4
middle
blond red good good 4-5
bleached red good good 3-4
B12 A10 Coloring Solution blond red good good 4-5
middle
blond red good good 3-4
bleached red good good 4
B13 A11 Water (pH 6,9) blond violet good good 3
middle .
blond violet good good 3-4
bleached| violet good good 3
B14 A11 Coloring Solution blond violet good good 34
middle .
blond violet good good 3
bleached| violet good good 3
Plantaren /Water .
B15 A12 11 blond violet good good 3
middle .
blond violet good good 3
bleached| violet good good 3-4
. . red-
B16 A13 Coloring Solution blond brown good good 4-5
middle red-
blond | brown good good 4-5
red-
bleached brown good good 4
. . red-
B17 A14 Coloring Solution blond brown good good 3-4
middle red-
blond brown good good 4
bleached| red- good good 3-4




red good good 2-3 Danaged red good good 3 WO
2008/ 009579PCT/ EP2007/ 056945 -
w@boosomgsound of forrmula A-31 is dissolved i n aPAQD#R2007/056945
solution of a non-ionic surfactant (Pl antacare 200UP
Henkel ) adjusted to pH 9.5 _ygi.ng citric acid or

nmonoet hanol am ne.
on the dry hair

(two bl ond,

anrl al | nmnrl to—-st anrl fnr

34 - Exanple

B33:

0.

1%

This red dyeing solution is applied
two mddle blond and two

Han‘nnarl R!nsn L

TtgTT—o

Tablet3: Reeuts fenpeslidblisreExahgés Bﬂ h@xtrands are rinsed

str anrlc)

20mh

under t ap-water and drie 2h. Part B]R Resuwlts: Hajir
J\ er\ h'
Exdife Pobog 1| nt ensiifey Brill ave \M;%ra)lrngm!éﬁﬂvﬂ%ﬁ'a%eonm
Ted nbdatat 4 moderare 3 M & |brond ed o ood _[gastness
Danaged red good good 3 | 10ExanpbewnB34- BSG: 0. 1% of
npoung $ rnul @g @ 33 [and A-134 resgectivelly
% e d| s80 ?%mggf 1%'s ol ?Wgn of*%a |no¥l pﬁOHIC od 4
surtactant (Plantacare 200Wie Henkel) aﬁggsted to 45
9.5 using ciltric acid or | muaaet|haffl g \ hl%xped of”
viol ef dyeing sol ution I $biéqepéd [Edre@n [t Ngoodr Y| Ngaod ([ Wo4
HIONd] RY6 1 GikEr (B BRY fhEhchid GRPEIETodtal 1| S4dcands) 2.3
and—a rowed tostand—Tor er AMANEL ISroonmrternperature:
Then, | the stirands are rinsgg,{inderrerap mnﬂer agrpddr | ed-4
24 .caui t:: Conpountd Pjé)lgébﬁ d i—w er Ty p OobAJl Ot ood 2
Hatenstty—BittHance—YWashing o? qu tHer §ypc g
B28st npsA1A- 320diering SoluBlrondoloret [ggGl googbo8 | Myabdl e  3-4
btond+ed—ggotd—gootd—4->5 n
middle red-
blond | brown good good 4-5
red-
bleached brown good good 3-4
. . red-
B21 A19 Coloring Solution blond brown good good 3
middle red-
blond | brown good good 4-5
red-
bleached brown good good 4
B22 A19 | Water/Methanol4:1| blond red good good 3
middle
blond red good good 3
bleached red good good 3
. . red-
B23 A20 Coloring Solution blond brown good good 4
middle red-
blond | brown good good 4-5
red-
bleached brown good good 3-4
B24 A21 Coloring Solution blond bred- good good 2-3
rown
middle red-
blond brown good good 4
red-
bleached brown good good 4
B25 A22 Coloring Solution blond bred- good good 3
rown
middle red-
blond brown good good 4
red-
bleached brown good good 4
B26 A23 Coloring Solution blond | orange good good 5




bl eached red good good 4 A-33 linear
M ddl e bl ond vi ol et good good 4-5

good 4

Bl ond vi ol et good

bl eached

woe@B®e095gn0od good 4 A-34 branched Bl ond red gopdr/gpmd7/é56945
M ddl e bl ond red good good 4

4 Exanpl es B60 -

B70:

bl eached red

good good

-331% of conmpound of fornula
A-35 and A-36 respectively are dissolved in a 10%
sol ution of 20a non-ionic surfactant (Pl antacare

')ﬂﬂUP Henkel \ adiysted-to nl—! Q9 5 usi nn citric—acid—or
TableB et Tor Amlnatuon mrﬂ&@s‘%mo%mpcw EP2007/ 056945 -
35 - This red or violet \/n' ng solution is nnl Led on
\ M ~a ) Wash-
ExdiSe df Yohai 1| (tva,Rhond, t Wi dlofor bl RRAsi§N Cbrﬁlf‘é@ce o
damaged hai f strands) and affowed to |stand flor 20m pfastness
at ropm tenperature. The1|ﬁM®estégp% are rlnse(%dunder5
tap water and dried 12h. OdmpbunJ M |r qoype Co? Or
Intensity Brillance Washimgachéd [f @amgel [a good Hasgavess| 4-5
B27 A24 Coloring Solution blond yellow good good 4
rg;ggge yellow good good 4-5
bleached | yellow good good 4
B28 A25 Coloring Solution blond yellow good good 3-4
rg;ggge yellow good good 4
bleached | yellow good good 3
B29 A26 Coloring Solution blond yellow good good 4
middle
blond yellow good good 4-5
bleached | yellow good good 3-4
B30 A27 Coloring Solution blond yellow | moderate | moderate 4-5
middle
blond yellow | moderate | moderate 4-5
bleached | yellow |[moderate| moderate 3-4
B31 A28 Coloring Solution blond yellow good good 4
rg;ggge yellow good good 4-5
bleached | yellow good good 3-4
Example B32:

0.1% of compound of formula A-29 is dissolved in a 10% solution of a non-ionic surfactant

(Plantacare 200UP, Henkel) adjusted to pH 9.5 using citric acid or monoethanolamine. This

red dyeing solution is applied on the dry hair (two blond, two middle blond and two damaged

hair strands) and allowed to stand for 20min at room temperature. Then, the strands are

rinsed under tap water and dried 12h.

Part BB:
Results:
Hair Type Color Intensity Brillance Washing Fastness
Blond red good good 1-2
Middle blond red good good 2.3
Damaged red good good 3
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A-35 Blond red good good 3 Mddle blond red good good
3 bleached red good good 3 A-36 Blond red good good 3

woradioassd ond red good good 3-4 bl eached red PODEPIODAS6945
3 5 Mxtures of polyneric dyes: A dye enulsion, pH =
10.5 I NGREDI ENT wWw % M xtyqre of dyes as descri bed
intable 4, 5 and 6 x Cetearyl Alcohol 12.00
Cet earet h-20 4.50 Pol ysorbate 60 2.30 d yceryl

£ Stearate SE 2.00 Sorbitan Stearate 0.75 Oeth-5 1.25

xa i ¢/ Capric Triglyceride 0.50 Di sodi um EDTA 0. 05

0.1 "/J\&Tra;@ﬁipbalﬁtDbﬁﬁ‘rrﬁlﬂa 9\9:% i d%ol‘&ﬁmmé woY.Hptlition iofle ndRjonk: £f¥factant

i hyd r I | e m Ch
Plarfir o R0 Ko ABCa R 10 B 65 SR P k8 T SRR AT plapyae. This
red dyeingsohtion ReapgBe@Lbn the dry hair (two blond, two middle blond and two damaged
hair strands) and allowed to stand for 20min at room temperature. Then, the strands are

rinsed under tap water and dried 12h.

Part BB:
Results:
Hair Type Color Intensity Brillance Washing Fastness
Blond red moderate moderate 3
Middle blond red good good 3-4
Damaged red good good 3

Examples B34- B36:
0.1% of compound of formula A32-, A-33 and A-34 respectively are dissolved in a 10%

solution of a non-ionic surfactant (Plantacare 200UP, Henkel) adjusted to pH 9.5 using citric
acid or monoethanolamine. This red or violet dyeing solution is applied on the dry hair (two
blond, two middle blond and two damaged hair strands) and allowed to stand for 20min at

room temperature. Then, the strands are rinsed under tap water and dried 12h.

Results:
Compound | Polymer Hair Type Color Intensity Brillance | Washing
of formula type Fastness
A-32 linear Blond red good good 3
Middle blond red good good 4-5
bleached red good good 4
A-33 linear Blond violet good good 4
Middle blond violet good good 4-5
bleached violet good good 4
A-34 branched Blond red good good 4
Middle blond red good good 4
bleached red good good 4

Examples B60 - B70:

0.1% of compound of formula A-35 and A-36 respectively are dissolved in a 10% solution of
a non-ionic surfactant (Plantacare 200UP, Henkel) adjusted to pH 9.5 using citric acid or

monoethanolamine.
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0. 50 Dei oni zed Water 70C ad 100.00 10is m xed wth

1.5 weight of 9% hydrogen peroxi de solution and the
woreoos00%s79 s i mmedi ately applied to a tress of BPCDRPR007/056945

hair. After 30 minutes the tress is rinsed, shanpooed,

rinsed and dried. The col or.a3f. the dyed tresses is

given in Table 4. WD 2008/ 009579PCT/ EP2007/ 056945 -

36 - Table 4: Mxtures of two polyneric dyes Conp.

This g&grrs/ﬁ&%!natsio%%orh\% ap%ﬁieé 8rr1 eI c?rx\f%%g}@q%fbiw%sgwq?%%@%g&ond and
two dsiageehadwtrBnd) and @I&ked toGstdnd B2 201N gsord tddperatufls. 05

Then the strands are rinsed under tap water and dried 12h.

Compound Hair Type Color Intensity Brillance Washing
of formula Fastness
A-35 Blond red good good 3
Middle blond red good good 3
bleached red good good 3
A-36 Blond red good good 3
Middle blond red good good 3-4
bleached red good good 3

Mixtures of polymeric dyes:

A dye emulsion, pH =10.5

INGREDIENT w/w %
Mixture of dyes as described in table 4, 5 and 6 X
Cetearyl Alcohol 12.00
Ceteareth-20 4.50
Polysorbate 60 2.30
Glyceryl Stearate SE 2.00
Sorbitan Stearate 0.75
Oleth-5 1.25
Caprylic/Capric Triglyceride 0.50
Disodium EDTA 0.05
Monoethanolamine 99% 0.90
Ammonium Hydroxide 29% 6.60
Dihydroxypropyl PEG-5 Linoleammonium Chloride 0.50
Hydrolyzed Soy Protein 20% 0.50
Fragrance Drom 847 735 - Day at the Beach 0.50
Deionized Water 70°C ad 100.00

is mixed with 1.5 weight of 9% hydrogen peroxide solution and the mixture is immediately
applied to a tress of brown hair. After 30 minutes the tress is rinsed, shampooed, rinsed and

dried. The color of the dyed tresses is given in Table 4.




0,10,5A7red 0,050,1 0,050,055 A 1violet

0,05 0,05 0,5 Total dye content X 0.1 0.1 0.4 0.1
W@28009579. 2 1.0 Col or result on bl eached hai rPQ)/EPLBODEE6945

BCB R C = copper, 0 = orange, B = brown, R = red

Table 5: M xtures of three _pgl.yneric dyes. Conp.

Col or Formul ation No.: of fornmula B45 B46 B47 B48 B49

A27 yellow 0,1 0, 07 0,03 A23 orange 0,1

Table 4: Mixtures of two polymeric dves

Comp. Formulation No.:
of Color
formula B37 | B38 | B39 | B40 | B41 | B42 | B43 | B44
A24 yellow 0,05 [ 0,3
A27 yellow | 0,05 0,05 0,1
A23 orange | 0,05 0,05 0,1 0,5
A7 red 0,05 0,1 0,05 | 0,05
A11 violet 0,05 0,05 0,5
Total dye content X [ 0.1 0.1 0.4 0.1 0.1 0.1 0.2 1.0
Color result on
bleached hair " c 0 0 B R B c B

Y'C = copper, O = orange, B = brown, R = red

Table 5: Mixtures of three polymeric dyes.

Comp. Formulation No.:
of Color
formula B45 | B46 | B47 | B48 | B49
A27 yellow 0,1 | 0,07 0,03
A23 orange | 0,1 | 0,02 | 0.4 0,07 | 0,03
A7 red 0.3 0,01 0,03
A11 violet 0,1 0,1 0.1 0,03
Total dye content X | 0.3 [ 0,179 | 0.8 | 0,11 | 0,09
Color result on
bleached hair " S B B B B

V'S = black, B = brown

Table 6: Mixtures of polymeric and direct dyes.

Comp. Formulation No.:
of color 150 | g1 | B52 | BS3 | BS54 | BSS | BS6 | BS7
formula
A27 yellow 0.1 0.5 0.3 0.4
A7 red 0.2 0.2 0.1
A11 violet 0.2
Direct Dye
Basic Yellow 57 0.2
Basic Red 76 0.1 0.1
HC Red No.3 0.1 0.1
HC Red BN 0.1 0.1 0.1
Basic Brown 16 0.1 0.5
Basic Brown 17 0.1 0.5
Basic Blue 7 0.01
Basic Blue 99 0.1 1.0
Total dye content X [ 0.5 0.2 0.6 04 | 241 | 05 | 0.3 | 03
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0,02 0.4 0,07 0,03 A7 red

0,10,10.10,03 Total

0.3 0,01 0,03 Al violet
dye content X 0.3 0,19 0.8

w@ 2080509 Col or

result on bl eached hair

1) S BECBER0BI/056945

5S = black, B = brown Table 6: M xtures of polyneric
and direct dyes. Conp. Calgyr. Formul ati on No: of
formula B50 B51 B52 B53 B54 B55 B56 B57
A27 yel | ow
Comp. Formulation No.:
of Color
formu B50 | B51 | B52 | B53 | B54 | B55 | B56 | B57
ormula
Color result on
bleached hair " B o o o B R o R

YO = orange, B = brown, R = red

Example B58:

A dye emulsion (pH=9.8), containing 1 % of the dye A16 and:; pH= 9.8
Cetylstearylalcohol 11.00
Oleth-5 5.0
Oleic acid 2.5
Stearic acid monoethanolamide 2.5
Coco fatty acid monoethanolamide 2.5
Sodium laurylsulphate 1.7
1,2-Propanediol 1.0
Ammoniumchloride 0.5
EDTA, Tetrasodiumsalt 0.2
Perfume 0.4
Cornproteinhydrolysate 0.2
Silica 0.1

is mixed with the same weight of 6 % hydrogen peroxide solution and the mixture is

immediately applied to a tress of brown hair. After 30 minutes the tress is rinsed,

shampooed, rinsed and dried. The tress has been dyed red.

Example B59:
A dye emulsion, containing

0.1 % of the dye A16 and

3.5 % Cetearyl alcohol

1.0 % Ceteareth 30

0.5 % Glycol Distearate

3.0 % Stearamide DEA

1.0 % Sodium Oleoamphohydroxypropyl Sulfonate
0.5 % Polyquarternium-6 and

water ad 100%

is applied for 30 minutes, at room temperature to bleached human hair, and rinsed. The

result is a red dyeing with good fastnesses.




0.1 0.50.30.4 A7 red 0.2 0.2
0.2 Direct Dye Basic Yellow 57
wQ' 2008/00674 0.1 HC Red No. 3 0.1 0
0.1

.1 Al violet
.2 Basic Red
1 HOP R dP BN /056945

o oo

0.1 0.1 0.1 Basic Brown 16 5
-38-

Example B60:

A dye emulsion containing
Cetearyl Alcohol 12.000
Ceteareth-25 5.000
Glyceryl Stearate SE 2.500
Glycol Distearate 0.500
Polysorbate 60 0.500
Oleth-10 2.000
Cetearyl Octanoate 0.750
Deionized Water 70°C 72.400
Disodium EDTA 0.050
Ccompound A1 0.900
Monoethanolamine 99% 1.000
Hydrolyzed Wheat Protein 20% 1.000
Monoethanolamine 99% ~ 0.900
Fragrance Drom 854 148 Linden Blossom 0.500
pH-Value: 9.90 — 10.40

5 s applied for 30 minutes, at room temperature, to middle blond human hair, and rinsed. The

result is a red dyeing with good fastnesses.

Example B61:
60ml of part A, 60ml of part B and 3 ml of part C are mixed in a mixing bowl or applicator

10  bottle and the mixture is immediately applied to a tress of brown hair. After 30 minutes the

tress is rinsed, shampooed, rinsed and dried. The tress has been dyed in an intensive red.

Shade: Pure Red
INGREDIENT wiw %
Part A Deionized Water RT 20.00
Sodium Sulfite 0.60
Disodium EDTA 0.05
Cocamidopropyl Betaine 30% 4.00
Propylene Glycol 2.50
Monoethanolamine 99% 1.00
Toluene-2,5-Diamine Sulfate 0.25
p-Aminophenol 0.50
4-Amino-2-Hydroxytoluene 0.70
2-Methyl-5-Hydroxyethylaminophenol 0.50
2-Amino-4-Hydroxyethyl AA Sulfate 0.10
Erythorbic Acid 0.40
Deionized Water RT 43.55
Hydroxyethylcellulose — Natrosol 250 HHR CG 0.75




Basic Brown 17 0.1 0.5 Basic Blue 7 0.01

Basic Blue 99 0.1 1.0 Total dye content X 0.5
wWO2800679.4 2.41 0.5 0.3 0.3 WO PCT/EP2007/056945

2008/ 009579PCT/ EP2007/ 056945 - 37 - Conp. Col or

Formul ati on No: of formula._3850 B51 B52 B53 B54 B55

B56 B57

Shade: Pure Red
INGREDIENT wiw %
Deionized Water RT 10.00
Isopropyl Alcohol 8.00
Oleth-10 1.00
Oleic Acid 1.10
Lactamide MEA 1.00
Fragrance Drom 837 375 Tropical Fever 0.50
Dihydroxypropyl PEG-5 Linoleammonium Chloride 0.50
Hydrolyzed Soy Protein 0.50
Monoethanolamine 99% ~ 2.50
Total: 100.00
Part B: Deionized Water RT 80.50
Developer 6% | Disodium Phosphate 0.15
Salcare SC80 5.00
Glycerin 99% 1.00
Sodium Laureth Sulfate 27% 1.00
Etidronic Acid 60% ~ 0.35
Hydrogen Peroxide 50% 12.00
Total: 100.00
Part C INGREDIENT wiw %
Deionized Water RT 97.18
Compound A16 1.00
Total: 100.00
Example B62:
A dye emulsion (pH 10.5), containing 1 % of the dye A16:; pH=10.5
INGREDIENT wiw %
Cetearyl Alcohol 12.00
Ceteareth-20 4.50
Polysorbate 60 2.30
Glyceryl Stearate SE 2.00
Sorbitan Stearate 0.75
Oleth-5 1.25
Caprylic/Capric Triglyceride 0.50
Deionized Water 70°C 66.65
Disodium EDTA 0.05
Monoethanolamine 99% 0.90
Ammonium Hydroxide 29% 6.60
Dihydroxypropyl PEG-5 Linoleammonium Chloride 0.50
Hydrolyzed Soy Protein 20% 0.50
Fragrance Drom 847 735 - Day at the Beach 0.50
Total: 100.00
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Color result on bleached hair 1) BOOORBRO 1) O

= orange, B = brown, R = red Exanple B58: A dye
we@euBsiwsm (pH=9.8), containing 1 % of the dye PABEP20A7/056945

pH= 9.8 Cetyl stearylal cohol 11.00 Aeth-5 5.0 Aeic

acid 2.5 Stearic acid nonoetgpanol am de 2.5 Coco fatty

aci d nonoet hanol am de 2.5 Sodi um | auryl sul phate 1.7

1, 2- Propanedi ol 1.0 Amoni unthl oride 0.5 EDTA,

. _Tetrasodiunsalt 0.2 Perfume 0.4 Corn protein hyd . ,
s mifest YERTE PB Sl PR rten e sl AN R h i immediately
appliegitghtresd ofﬁ)r%/hhdii‘r.dg‘[%ﬂ 3p$rﬁifmb§&19$ttﬁslsﬁé @rﬁbealnfhatghmoed, rinsed and
. mxture is imrediately. ied to atress o r own
dr'edﬁﬁ?ﬂeﬁ?aesrbef@ (ﬁ‘leﬁﬂﬁ%'g'“?eﬁg'vterr‘é@s is rinsed, shanpooed,
rinsed and dried. The tress has been dyed red.
£ 1 E>é le B59: A dye enulsion, containing 0.1 % of
—r@ﬁ%@g@xa A16 and 3.5 % Cetearyl al cohol 1.0 % Ceteareth
A dy8emlisbrb contgnygol Distearate 3.0 % Stearam de DEA 1. 0%
o iym oanphohydr oxypropyl Sulfonate 0.5 %
1 A’%gﬁ?/aﬁ%gggﬁﬂgum6 and water ad 100% 20 WO
IN

[ INGREIRERNGO579PCT/ EP20077 056945 - 38 - Exanple B60:[ A ww %
de—emi-sign—containi-rg—Cetearyl—Alcohol 12000

Deipgized Watel BlE & 000 @ veervl Stearate SE 2.500 G ycol 64.68
Acrpptesi10-3QAlYIhanylaig| (Fessnomeran 0 500 Al eth-10 4 0o 0.55
Sodium &lyyaxiderddypoat e 0. 750 Dei oni zed Water 70C 0.03
DMDM Hydantoin 0.50
Sodium Cocoamphoacetate 32% 15.00
Ococamidopropyl Betaine 30% 3.00
Decyl Glucoside 3.00
Polyquaternium-7 0.50
PEG-15 Copolyamine 0.50
PEG-75 Lanolin 0.50
Deionized Water RT 10.00
Disodium EDTA 0.05
Basic Orange 31 0.08
Basic Yellow 87 0.01
Basic Red 51 0.01
PEG-40 Hydrogenated Castor Qil 0.95
Fragrance Drom 837 375 Tropical Fever 0.45
Citric Acid 25% Solution ~0.20
Total: 100.00

is applied for 30min, at room temperature, to blond human hair, and rinsed.

The result is a very attractive vibrant red dyeing with good fastnesses.

Example B64:
A tress of blond hair is shampooed with a shampoo, containing
0.1 % of the dye A16 and

Disodium PEG-5 Laurylcitrate Sulfosuccinate, Sodium Laureth Sulfate 8.25%
Sodium Cocoamphoacetate 20.9%
Methoxy PEG/PPG-7/3 Aminopropyl Dimethicone 0.5%
Hydroxypropyl Guar hydroxypropyltrimonium Chloride 0.3%
PEG-200 Hydrogenated Glyceryl Palmate; PEG-7 Glyceryl Cocoate 2.5%
PEG-150 Distearate 0.5%
Citric Acid (30%) 2.2%
Perfume; Preservatives q.S.
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15

72.400 D sodi um EDTA 0. 050 Cconpound Al 0.900

Monoet hanol am ne 99% 1. 000 Hydrol yzed Wheat Protein
WQoMBA06B0D Monoet hanol am ne 99% - 0. 900 Fr agr anCEEEX00T056945

854 148 Linden Bl ossom 0.500 pH Val ue: 9.90 - 10.40

5is applied for 30 m nutes, 49t. room tenperature, to

m ddl e bl ond human hair, and rinsed. The result is a

red dyel ng with good fast nesses. Exarrpl e B61: 60mL

Wateﬁ a m xi ng hmml a_p_p_l_i_gaf or 1ﬂhnff| e_anrl fhg
m xture is |rrmed| ately applied to a tress of brown

AfterTBhinutedfth& frest0is fihBet 8%d MR, ThE §8sd Bad bétsedledF8@MPooed,
rinsed and dried. The tress has been dyed’in an

intensive red. Shade: Pure Red | NGREDI ENT W w %
EE@@BE;& Dei oni zed Water RT 20.00 Sodium Sulfite 0.60
sodi um EDTA 0. 05 Cocam dopropyl Betaine 30% 4. 00

A CORsfi Wréﬁ@a@’w&i 7poighe dxpAdREA%ANOI ani ne 99% 1. 00

Cety|iddpde- £, o-Damne oultate U. 2o p-Am nophenol U.2U3 009
Cet@raf‘gfh pg-2Z- |-|y0 rOXytof uene 0. 70 0.50%
DISt a ILJl 4l 1 .l £ - o1 r\U 4l lal: 100%
Quaierl-\,‘ylrd‘goq- I_I_yUI U)\_}ICL Iyl AR oull attc U, 1U LIyt nurgro 050%
CitricAcy - Petontzet—ater—RF43—55 Ad pH=5
Perfumes; Preservatives q.S.
Water Ad 100%

is applied to a tress of shampooed blond hair. After 15min the tress is rinsed and dried.

The tress has been dyed red.

Example B66:

A conditioner containing 0.1 % of the dye A16 and
Cetyl Alcohol 3.00%
Ceterareth-20 0.50%
Hydroxypropyl Guar, Hydroxypropyltrimonium chloride 1.00%
Quaternium-80 0.50%
Citric Acid Ad pH=5
Octocrylene 0.1
Butyl Methoxybibenzoylmethane 0.1
Perfumes; Preservatives q.S.
Water Ad 100%

is applied to a tress of shampooed blond hair. After 15min the tress is rinsed and dried.

The tress has been dyed red.

Example B66:

A conditioner containing 0.1 % of the dye A16 and
Cetaryl Alcohol, Sodium Cetearyl Sulfate 3.00%
Ceterareth-25 0.50%
Distearyldimonium Chloride 1.00%
Quaternium-80 0.50%
Citric Acid Ad pH=5
Camphor Benzalkonium Methosulfate 0.1
Ethyl Salicylate 0.1
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Hydr oxyet hyl cel l ul ose - Natrosol 250 HHR CG 0.75 WO
2008/ 009579PCT/ EP2007/ 056945 - 39 - Shade: Pure Red
wo NBBREBISENT wW w % Dei oni zed Water RT 10. OOPCT/EP2007/056945

| sopropyl Al cohol 8.00 deth-10 1.00 Jdeic Aci
Lactam de MEA 1.00 Fragrang® .Drom 837 375 Tropi

d 1.10
cal

Fever 0.50 Di hydroxypropyl PEG 5 Linol eammoni um

Chloride 0.50 Hydrolyzed Soy Protein 0.50

Monoet hanaol am ne—99904 2 50 TJot a! - 10000 Part

B:

q.s.

PerimesnPEsaNValYSSy BT 80 50 Devel oper 6% Di sodium

Watﬁl’mcphmp Q. 15 Salcare 5C80 5 00 @ ycerin 99%

1 aAd 100%

Sodi um Laureth Sulfate 27% 1.00 Etidronic Acid

60% -

is ap%ﬁéﬂf_’to AVl QB 8RarRSE S Bish e Ae O mid @i dresshO AnddY &R dried.

The tress has been dyed red.

Example B67:

A conditioner containing 0.1 % of the dye A16 and
Cetyl Alcohol 3.00%
Ceterareth-25 0.50%
Distearyldimonium Chloride 1.00%
Quaternium-80 0.50%
Citric Acid Ad pH=5
Dimethicone 0.9
Phenyltrimethicone, Silicone Quaternium-15, Laureth-4 (Polysil 1849) 2.5
Polysilicone-15 0.8
Perfumes; Preservatives q.s.
Water Ad 100%

is applied to a tress of shampooed blond hair. After 15min the tress is rinsed and dried.

The tress has been dyed red.

Example B68:
A dye emulsion, containing

0.1 % of the dye A16 and

3.5 % Cetearyl alcohol

1.0 % Ceteareth 80

0.5 % Glycol Distearate

3.0 % Stearamide DEA

1.0 % Sodium Oleoamphohydroxypropyl Sulfonate
0.5 % Polyquarternium-6

0.2 % Disodium distyrylbiphenyl disulfonate and
water ad 100%

is applied for 30 minutes, at room temperature to bleached human hair, and rinsed. The

result is a red dyeing with good fastnesses
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| NGREDI ENT W w % Dei oni zed Water RT 97.18 Conpound
Al 6 1.00 Total: 100.00 Exanple B62: A dye enul sion
W@ pidsA®s®) , containing 1 % of the dye Al6:; pHCLBPH07/056945
| NGREDI ENT ww % Cetearyl Alcohol 12.00 Ceteareth-20
4.50 Polysorbate 60 2.30 A.ygeryl Stearate SE 2. 00
Sorbitan Stearate 0.75 O eth-5 1.25 Caprylic/Capric
Triglyceride 0.50 Deionized Water 70C 66. 65 Di sodi um
EDTA 0. 05 Monoet hanol am ne 99% 0. 90 Anmoni um Hydr oxi de
Claimyo, 6. 60 Di hydr oxypropyl PEG 5 Li nol eanmoni um Chl ori de
0. 50 Hydrol yzed Soy Protein 20% 0.50 Fragrance Drom

47 7 t the Beach 0.50 Total: 100.00 WO
1.P Wl%fgﬁﬁ%@?%moow 056945 - 40 - is mixed with 1.5

wei ght of 9% hydrogen per oxi de solution and the

m xture i s i nmedi|at el yba)pp ied to a tress of brown

hair. After 30 m|nu{€s the|tress is rinsed, shanpooed,
ri nsed_ and dri ed. T|ﬁe dA®ess has been dyed in an

le B6

in : _,A dye enul sion,

(1a) cont 6 and | NGREDI ENT w w %
Dei oni RT 64.68 Acryl ates/ C10-30 Al kyl
Acryl at e q 1s ol ymer 0.55 Sodi um Hydr oxi de 25% 0. 03
DNVDM Hy bi n| 0. 50 Sodi um Cocoanphoacet ate 32% 15. 00

3

Bet ai ne 30% 3. 00 Decyl { ucoside 3.00
Pol yqg uaterniu m?7
Y,
X3 ]
| b An,
C
B A
| |_ Jm |
X

—
pd
I

—l * , 0r

aAn,

(1b)  »

aAn,
2 '~
A Y,
p

(1c) (Y° ) ‘{ ] B ] [ A ] Xz—(Y2b+) ; wherein
mL P b+
An
A and B, independently from each other represent a polymer backbone;

X4 and X; independently from each other are a linkage group selected from -C4-Cqpalkylene-;
-C,-Cqralkenylene-; —Cs-Cqocycloalkylene-; Cs-Cyoarylene; -Cs-Cqparylene-(C4-Cqoalky-
lene)-; —C(O)-; -(CH2CH2-O);.5-; -C(O)0O-; -OCO-; -N(R1)-; -CON(R1)-; -(R1)NC(O)-; —O-;
-S-; -S(0)-; =S(O)2-; =S(0),-N(R4Ry); or the direct bond;

Rs and R, independently from each other are hydrogen; or unsubstituted or substituted,
straight-chain or branched, monocyclic or polycyclic, interrupted or uninterrupted C,-
Cisalkyl; Co-Cyialkenyl; Ce-Cooaryl; Ce-Choaryl-Cq-Cqpalkyl; or Cs-Cqpalkyl(Cs-Cqoaryl);

Y+ and Y, independently from each other are a residue of an organic dye; or hydrogen;
wherein at least one of Y and Y, is a residue of an organic dye;

An4, An, and Ang, independently from each other are an anion;

a and b independently from each other are a number from 1 to 3;

m is a number from 0 to 1000;

n is a number from 0 to 1000; and

p is a number from 1 to 1000;
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30

0. 50 PEG 15 Copol yam ne 0.50 PEG 75 Lanolin 0.50

Dei oni zed Water RT 10.00 Di sodi um EDTA 0. 05 Basic
w@e@nges3d 0. 08 Basic Yellow 87 0.01 Basic RedPGI/EP2001056945

PEG 40 Hydrogenated Castor G| 0.95 Fragrance Drom 837

375 Tropical Fever 0.45 Citurggc Acid 25% Sol ution -

0.20 Total: 100.00 is applied for 30mn, at room

tenperature, to blond human hair, and rinsed. 10The

result is_a very attractive vibrant red dyeing with

WherﬁB‘JBeP%\@toﬁ&§8 PEdanpl e B64: A tress of blond hair

i s shanpooed with a shanpoo, containing 0.1 % of the
dye Al6 and Di SOdI um PEG 5 Laurylcitrate
2. Dl@lﬂqc%’tﬂgctpr%ﬁ"é , 8H8FE Laureth Sul fate 8.25% Sodi um

Y, adePeonapheresd %%Qc@&%%&rﬁ%ﬁc%@oﬂ?%@r@um dHa 8@ bne, acri-
D| nmet hi cone 5% Hydr oxypr opy

Q%ra&ﬁy@ﬁaaﬁmlﬂ? i YSrZame ,tmqﬂ@nﬂn@}gqae@g@gdlfuranone coumarine,

dﬂ{é’cb I, GloxeanY, | digtaing®iethanREfarmaidnis id 0|0Crﬁ§@gﬂfeﬂol naph-
)%gEG ODstearat@@O@A)Otrlc ACId(3 % 2.2% g

tb@lllrfllgﬁenapﬂa%ggm%lrvtggarﬂ ryerocyighine, methine oxazine, perinone, perylene,
6@&%&@%39&@6&%&%%9&@3% qLé’&ﬂfoneuhnmLﬁﬁéeﬁdoﬂ@%%riophtalone

After mnutes the fress is rinsed and dried. The
%W%§“'H§%‘9 peRinedgeiazig angilinpanihesesdyess o condi ti oner
containing 0.1 % of the dye A16 and Cetyl Al cohol
3. 00% Cet er ar et h- 25 50% Di st earyl di nmoni um Chl ori de

3. Dyg m%ddﬂﬂatf’&wdnqré’@“@ew/oom c Acid Ad pH=5

Y, arfteYf iHa&SendBhBSRSY @httY 8heflars selddtefroftl adiBRiuinope; 3@@' h&shethine,

to a tress of shanpooed hlond hair. After 15mn the
hydgazomethipg. araoygfineq mediine aptsybdeshas been dyed

red. 10Exanple B66: A conditioner containing 0.1 % of
the dye A16 and Cetyl Al caohol 3.00% Ceterareth-20
4. Dys aggotaRedP SRy OF 6aUNS Eead: WhaRIP oxypr opyl t ri nmoni um

Y arfhV ofidvédehe same meaning.

5. Dye according to any of claims 1 to 4, wherein

A and B, independently from each other are selected from polyethylenimine, polypropylene-
imine, polyvinylamine; polyvinylimine; polysiloxane; polystyrene, polyvinylimidazol, poly-
vinylpyridine, polyDADMAC, polyvinylalcohol, polyacrylate, polymethacrylate; poly-
urethanes derived from hydroxyl-terminated polyethers, polyesters or polybutadienes on
the one hand and aliphatic or aromatic polyisocyanates on the other, as well as pre-
cursors thereof; polyamides and copolyamides derived from diamines and dicarboxylic
acids and/or from aminocarboxylic acids or the corresponding lactams; polysaccharide,

starch, cellulose, lignin; and copolymers and blends of the mentioned polymers.

6. Dye according to any of clams 1 to 5, wherein both the polymer backbone (A and B) and
residue of an organic dye (Y4 and Y;) have a functional group slected from the electophilic
group selected from halide, tosylate, mesylate, methoxy, acid chloride, sulfonyl chloride,

epoxides, anhydride; or a nucleophilic group selected from amine, hydroxyl and thiol.

7. Dye according to any of claims 1 to 6, wherein the molecular weight of the polymeric dye
is from 400 to 5000.



1.00% Quaternium 80 0.50% Citric Acid Ad pH=5
Cctocrylene 0.1 Butyl Methoxybi benzoyl net hane 0.1
weeoBmE39 Preservatives q.s. Water Ad 100% i BCEHPP10DBAS6945
to a tress of shanpooed blond hair. After 15m n the
tress is rinsed and dried. _Yae tress has been dyed
red. 15 Exanple B66: A conditioner containing 0.1 %
of the dye A16 and Cetaryl Al cohol, Sodium Cetearyl
Sul fate 3.00% Ceterareth-25 0.50% Di st earyl di noni um
Chloride 1.00% Quaternium80 0.50% Citric Acid Ad pH=5
8. DyeaarebingBenrmglok olainsm e, hasieH dortegpbhdt tEfdnulaSal | cyl at e
0.1 WD 2008/ 009579PCT/ EP2007/ 056945 - 42 - Perfumnes;

ser viatri ves, Water Ad 100% is applied to a
) /F& éMed RI ond hair. After 15mn the tress
and dni ed"*FHe tress has been dyed red.

5Exa le B67: A conditioner containing 0.1 % of the
dye AI6 and Cetyl Al cohol 3.00% Ceterareth-25 0.50%

Y ga%&éﬂé/ bPéC[FBA’ng@EgQB&Bb@ frbm6 %&%&Eﬂb“ﬁ?ﬁgzo%éﬂ?@

icone 0
5 PRECYdNinG, m&thlh@@né stysil dyenmed Quat er ni um 15 Laur eth-4

m angpoér}ésa' rll r&t?e%?r)ongo % @Oé é\gﬁotgg&]ﬂ% oq n?a

feservatives 'S ap p o a
tress of shanpooed blond hair. After 15mn the tress

9. D)}E)S(acco{zﬁ eg%g%ﬂ%) ﬂgla?rgs 1 toh"/e V&H"&Sgoé%%ﬁo'%%ﬁﬁ é&%]%% red. 10

€ enul’si on % of the
dye A16Hand 3.5 %Cet earyl al cohol 151.0% Ceteareth 80

O %G}\,Wt a ate
(3) , wherein

1
10 Y, is aresidue of an organic dye selected from azo, azomethine, hydrazomethine,
merocyanine, methine and styryl dyes; and

m, n and p are a number from 0 to 1000; wherein the sum of m, n and p = 3.

10. Dye according to any of clams 1 to 7, which corresponds to formula

Y
1
T h M
15 (9) RsSi-O Si-O

R
|
59 oI~ §i-O §i—R3;Wherein
R, L R, Jm L R R

3 n 3

3 $3

R; is C4-Csalkyl; and

X1, X2, Y1, Y2, m and n are defined as in claim (1).

11. Dye according to any of clams 1 to 7, which corresponds to formula

N
20 (6) YiX;—$i-O——Si—0—Si—X,—Y, wherein
R R, [nRs

R; is C4-Csalkyl; and



10

15

20

25

30

3.0 % St earam de DEA 1. 0% Sodi um
A eoanphohydr oxypropyl Sulfonate 0.5 %

waelogmesare er ni um 6 200. 2 % Di sodi um di styryl bi ptTlERP1007/056945
di sul fonate and water ad 100%is applied for 30
m nutes, at roomtenperaturgg0 bl eached human hair,
and rinsed. The result is a red dyeing wth good
fastnesses An (1 O (Yin -X+BA-]-X2-(Y2b+) ; wherein

P Anb+ A an |nde endently from each ot her
X, Xt 8870 M e T ed S BRBE TR, %1 o ot naependent | y

fromeach other are a Ilnkage group selected from
Cl- Cl0a | ene - Cl2a] kenyl ene-;
12. DYSEEAGR b BT B ERE 1 10 Canbib aryraiats to formul
- 05- Cloaryl ene- (C1- Cloal ky- 10l ene)-; -C(O0)-;

- (CH2 _5-; -C(0)0-; -000-; -N(Ri)-; -CON(Ri) -
(7) YERK) 0)-3 -0-; , wheteinr S(0)-; -S(0)2-;

-3(0) 2- %3~Yar the direct bond; Rl and R2

i ndependentt?y from each other are hydrogen; or

unsubstituted or substituted, straight-chain or
Rs ipCartehlkd; ambnocycl i c or pol ycycl ic, interrupted or
Xi, Xégmm(géﬁdiﬁfa?éjd&ﬂﬂed%% Kighr 1C2- Cl4al kenyl ;  C6- Cloaryl ;
ar Yl - C1- Cl0al kyl ; or C5-Cloal kyl (C5-Cloaryl);
15Y1 and Y2 i ndependently from each other are a
f f
13. 4 G oy g Ay e oy Blor YRG! (NI Bl aRugioa
damﬁhl, An2 and An3, independently from each other are an
anion; a and b independently fromeach other are a
nunber from1l to 3; mis a nunber fromO to 1000; 20n .
14. A eorapasifiop éccordingto clein 18 GompeEsiag (i adslitenal iasst ofe ngle further di-
rect &y MG an O\QQagQQQQQQ%NPCT/ EP2007/ 056945 - 44 -
wherein the sumof m+ n + p 3. 2. Dye according to
claim1, wherein Y1 and Y2 independently from each
15. N&Jﬁ%osﬁfoﬁ a%%r@ﬁwbqg clfafn‘?%me & BHR 095 sRAHPERGUHIABREmer, a gel or
dine, azo, azanethine, hydrazonethine,
an e't“ldist@ﬁenyl net hane, benzodi furanone, counari ne,
di ket opyrrol opyrrol, dioxazine, diphenyl nethane,
f ormazane, indigoid indophenol, naphthalim de,
16. Aw@pﬂﬂpﬁ@édymw@rganicmajamqu Whlﬁl@p@ey%ﬁ@rsﬁ@atlm@thﬁumamc material with
at Ieé%’f%ﬁt]% Bfe oPBFhHIS 1), ABY ¥ @BLaccBMif@HIMRONSr a composition according
ocyani ne, phena2|ne qui nonel m ne, qui nacri done,
to a”qlﬂfﬁ@b‘l*ﬁﬁ%@ styryl, stilbene , xanthene, thiazine
and t hi oxant hene dyes. 10 3. Dye according to claim1
or 2, wherein Y1 and Y2 independently from each ot her
17. Agnethed jageqreingfte élm%i%\'ﬂmh eRorsises reatingAberetganisenaterial with at
Ieast@ﬁ@rd@é%?‘%trrtﬁh%% aﬁ?ftﬁ%)’?l'&') a§ def'FPetdhh B%lrﬁﬂ%nata)ﬁrdﬁdaQV@ﬁ%ent and,
Dye accord to anyo laims 1 to 3, wherein
Optloﬁﬁldy Yiurﬁfb@\?é“r{fﬁéiygane meaning. 5. Dye according to any
of claims 1 to 4, wherein A and B, independently from
each other are selected from pol yethyl eni m ne,
18. Ap@pmgﬂ @Iggq)rgwg 1o glginpilGer 1Z)dyl'yqn gegm%{meﬁéreatmg the organic material with
at Iee&@bﬁé’baﬁ‘andﬂm forPrQJIé’F’I'ab QXY e (1@%\|Syo%ﬁ‘|h{éc?ﬂeolalm 1 and at least one
ol yvi nyl i mdazol, poly- Vinylpyridine,
snnglwkwilwy&t eloRRAtNG et g Orgarig wa %'é| Wit H‘A%Péfp'ém'éa (1a), (1b) or
(1c) :E’sobé"fm%@‘imégﬁﬁ gﬁfi 'ayl‘%gstfcfn%rglr"b?(é%)@&éﬁlve G Bhaah %Qldatlve agent.
pol yet hers, polyesters or ybut adi enes on the one
hand and al i phatic or aromatic polyi socyanates on the
19. /OhBEbd aBSortRlyto 8y B GSRSSI@tS 18 REHRGH theo&bé(rﬂgh%?érla@@@elected
copol yam des derived from di am nes and di carboxylic
from xgEatinwenigiILibers-om ami nocar boxyli ¢ aci ds or the
correspondi ng | actans; pol ysaccharide, starch,
cellul ose, lignin; and copol ynmers and bl ends of t he
menti oned polyners. 6. Dye according to any of clans
1 to 5 wherein both the polynmer backbone (A and B)
and residue of an organic dye (Y1l and Y2) have a
functional group slected fromthe el ectophilic 30group
sel ected from halide, tosylate, nesylate, nethoxy,



11. Dye according to any of clams 1 to 7, which
corresponds to fornmula 73R 13R3 20(6) YX Si-00Ti a i
wo 2e0p/@0957herein 143 rl R R33 R3i s Cl-05al kyl ; PEr@P200¥056945
2008/ 009579PCT/ EP2007/ 056945 - 46 - X1, X2, Y1, Y2 and
n are defined as in claim(Ly.-. 12. Dye according to
any of clans 1 to 7, which corresponds to formul (7)
R3 R3 wherein Yixi is Cl-05al kyl; I 0 x2 Y2 n
X1, X 1, Y2 defined as ip clajm

20. K30 SerSBe R o S Ao et B b v
formula (1 a), (1b) or (1c) as defined in claim1.
14. A conposition according to claim 13 conprising in
addition at |east one single further direct dye and/or
an oxi dative agent. 15. A conposition according
to claim13 or 14 in formof a shanpoo, a conditioner,
a gel or 15an emulsion. 16. A nmethod of dyeing
organic material, which conprises treating the organic
material with at | east one dye of fornmula (1a), (1b)
or (1lc) according to claim1, or a conposition
according to any of clainms 13 to 15. 20 17. A nethod
according to clainms 16, which conprises treating the
organic material wth at |east one dye of fornula
(1a), (1b) or (1lc) as defined in claim1l and an
oxi dative agent and, optionally, a further direct dye.
2518. A nethod according to claim16 or 17, which
conprises treating the organic material with at | east
one conpound of fornmula (1 a), (1b) or (1lc) as defined
inclaiml and at | east one single oxidative dye, or
treating the the organic material with a dye of
formula (1a), (1b) or (1c) as defined in claim1 and
at | east one single oxidative dye and an oxidative
agent. 3019. A nmethod according to any of clains 16 to
18 wherein the organic material is selected from
keratin-containing fibers. - 47 - 20. A nethod
according to claim 19 wherein the keratin-containing
fiber is human hair.

QP



