WD 2008/ 009579PCT/ EP2007/ 056945 - 1 - Polyneric hair dyes The present
invention relates to novel polyneric dyes and conpositions conprising
t hese conpounds, to a process for their preparation and to their use
for dyei ngv@toosngari c materi al s, such as kerati n- cont aiParmg2dor/hsp4s,
wool , leather, silk, cellulose or polyamdes. 51t is well known that
cationi c conmpounds have a good affinity-to negative charged hair.
These characteristics have been used to contact the hair with snal

nol ecul es, but also with polyners. 10Numerous cationic polyneric dyes
have beepygkgg%gﬁﬁgggor use as a colorant for human hair, for exanple
in US 4, ; - 4,182,612 or FR 2 456 764. These references
teach that the polyner noiety has the cationic charge.

Surprisingly it was found that ver ood, dyeing resuylts are, obtainend
wi th pol JiRPREeH SVENta5lates i arvel ROYTECCYEr GRT ComRRaIIgas Famprising Beser
d]yef noi eltqmpoth?s,eé apeockiefopthes @rdpatative ahd ?héiﬁbﬁfgﬁdﬁeﬁgmbmarci c dyes
0] ormul a, (.1 Ana. ..0(Yi.a+ Ad- X2- (.Y2 X erein np An
20 A and BT RRLYER AR EP AT B dhers: g e o e oge BB o
backbmbne; X1 and X2 independently from each other are a |inkage group
?8'5?%&8295:{ vgé;% lw&ﬁvg %?@é@!c%%@gpwogﬁhggé %%JOES Q’Pfihm% negative charged hair. These
- 05- Grar $hasarier(stiis [Gve dleRy Hegtetp contacltiog hair withGrpaiiHpoleguless but alsg(aiiho- ;
1000+ - Nuffhds; -CON(R) -1 - (RONCLO)=; -0-: -5 -5(0)-: -8(0) 2
-8(0)2-N(R1R2)-; or the direct bond; WD 2008/ 009579PCT/ EP2007/ 056945
- 2 - Rl and R2 independently from each ot her hydrogen; or

unsupst i Nuinefbu8 catfonksiolymerie dyeShdvainabh diebiasdy 1BF usdl ANCABstant B HIMAG Haf,

(C)erJ alp(lz L%; o(r: le%%ﬁ;&! %;L?% 58%%3%3@!}%?@36%2 (rggF&%d%%g?;ﬁg.l'ﬁ%slé){éf;ere%és teach that
C3- A oal tglpol¥meCimoitytas, the cationékharyd. Y2 i ndependently from each ot her
are a residue of an organic dye; or hydrogen; 5wherein at |east one
of Y1 and Y2 is a residue of an organic dye; Ani, An2 and Ang3,

i ndepend8upligingly & mae fmimd ddt @eryagoed dyeirgiesulis se abtdinbnd wile paprdenitt hajr

frorq@ac%eg%;eiﬁ[h%%g%%ﬁ%igﬁ%&%ggﬁ?;bﬁ%w a nunber fromoO to

1000; and' n I1s a nu p I's a nunber fromlto
1000; wherein the sumof m+ n + p 3. Cl-Cual kyl is for exanple,

net hyl, etd¥ore ’ﬁéPFb)élant ihvPREPRMes B pBMEle dRlCsr Hla (1487 t - but yl,
n-pentyl, 2-pentyl, 3-pentyl, 2,2'-dinmethylpropyl, cyclopentyl,

cycl ohexyl, n-hexyl, n-octyls 151, 1'3,3' -tetranmethyl butyl or
2-et hyl hexyl, nonyl, decyl, |unde®y,) dodecyl, tredecyl or tetradecyl.

C2- Cual kenyl is for exanplelakby!, thal lyl, isopropenyl, 2-butenyl,
3-butenyl, isobwenyl, npen aJZ,Eth | - but - 2-enyl ,

n-oct - 2- gyl ,* q . Brso- $ — €202- enyl or

n-oct adec- 4- enyl o AsG- Gilogryl~ i s for €Rdnplle pagnyl or naphthyl.

Cremal kyl ene is|for exafijgl e net hyl ene,
i sopropyl ene, n{butwi'ene,| sec- 25butyl gne, utyl ene,

n- pentyl ene, 2-pentyl enel8-pentyl ene, 2, 2'-di metyl propyl ene,

cycl opentyl ene, cycl ohexyl ene, n-hexyl ene, n-octyl ene,

1,1', 3,3 -tetranethyl butyl ene, 2- ethyl hexyl ene, nonyl ene or
decylene. In f@ﬂﬁhla (g, 1 by and (1c) ﬁreferably 30Y1 and Y2

i ndepend€t | %f’rTrﬁ@Eéﬁ'ﬁt%éfF’ér & “ael(éct e§neeHm t he group of

ant hr aqui none, acri- dine, azo, azamdthi ne, hydrazonet hi ne,
triphenyl net hane, benzodi f urapone, coumarine, diketopyrrolopyrrol,

i 0B o BNy PR TR ot B Oeb SRS ST AR ST RSB Henol

napht hal KyasteX, indgpahdaqyifmoaneach biHer a@raylinkagegrocy edlened fromtdi-Ogalkylene-;

oxazi ne, peri non eryl ene 00810Q9579PCT1ER 710569 : -

oyt enoqui hoireC el s Rg oo Ra o ee O AN EhE renaoe el G e

gui nopht al oeeg)-;stYDI -(CHIGH e, -C(RENM 0@ -NR:xziGON(@nd -(RINXEN; AOne
-S-; -S(0)-; =S(0)2-; =S(0)-N(R:Rz)-; or the direct bond;




20noners; polyners derived fromunsaturated al cohols and am nes or
the acyl derivatives or acetals thereof; honopol ynmers and copol yners
of cyclic ethers; polyacetals; polyphenyl ene oxides and sul fides, and
m Xt ures ovopaisppsenyl ene oxi des with styrene pol yner s raT/grabogasiodes;
Pol yur et hanes derived from hydroxyl-term nated pol yethers, polyesters
or pol ybut adi enes on the one hand and-al-i phatic or aromatic

pol yi socyanates on 25 the other, as well as precursors thereof;

pol yanm des and copol yan des derived fromdi-am nes and di carboxylic
gg; 33 ang (8o F;ﬁ%b@é%@ﬁ\%ﬁr&%é@ St &ﬂ%ga{ fﬂr‘?su%@t‘itﬁt%ﬁ BPOHsd G-
pol yest er i nFlen OrpQSFdeﬁ@fdﬂCM@"GéiﬁﬁO'WCk}%w rqﬁ%@ﬂé@efr“ﬁ@d@s@ eyl Co-
derived from,dikem t@xo'harw 8coanRBdctaRYISordElIE QAlkyifcem® caryl);

hydr oxycar boxyl i ¢ aci the correspondj ng ['act tones; poI car bonat es
and 30pol'y83q éa»meweﬁ'&vg@m %ﬁﬂhﬁﬁ&fér?e%resﬁa?yfsﬁn PrEAdS dye of Jetreqan:

sul f opes andh@:@lnymdaerodeet:m@nwz is@ resiglid okechbrgafiyaes s derived from
al dehyde Qne an@Hﬁygnols ureas and mel am nes on the

ot her ha B“ V% “%%‘ﬁ%ﬁmeﬂ PAGNSNATGSaN AUl ends of t he
nentlonedapobymEmmxdeﬁﬁ@@&ﬁb@Gﬁﬁﬁaﬁ@ﬁmﬁﬁﬁeﬂ&h036945 - 4 - Exanpl es
for poly 0 di ol efins are pol ypropyl ene,

pol yi sobu y%e ﬁnﬂﬂﬁﬁ&bﬁ%eﬂﬁgﬁgﬂd pol y- 4- net hyl pent - 1- ene,
ponV|nyhcy@ﬁbh@%&n&pmﬂﬁbypg@prene or pol ybut adi ene, as well as

pol yaer s i nstance of cycl opentene or norbornene,
poIyg§hypenﬁem&h&%tﬁggpﬁgggﬁ¢ can be crosslinked), for exanple high
density p@ﬂvwlm?BQMéﬁUHDPEﬁﬁ>%lgh 5density and hi gh nol ecul ar wei ght
pol yet hyl ene (HDPE-HWY, high density and ul trahi gh nol ecul ar wei ght

pol yet hyl ene (HDPE- UHMWY, nedi um density pol yet hyl ene (MDPE), | ow
densi ty Polyatys Enexqrmmenetiyl; elddr Proexl ErpRevt P-Gybil yee 1y vk fRE-PutylDPE) |

( VLDPE) arpén(yUbEa%ﬁbyl 3J&R§l moi@fméwprbpﬁ cyélb@emlagersﬁé(ypﬁ oabefi ns

exe I|f|e rece ragra refe- rabl ylene and
pol y op}ﬂe?ré ‘fets%metﬁﬂblﬂ}we%g '3/%9'@?%#5% ungpgy. d %‘@1 493?!/63? the
f ol | ow ngtrag@dyhods: radi cal polynerisation (normally under

hi gh pressure and at eIevated tenperature). 15 b) catalytic

pol ynmeri sation using a catalyst that nornmally contains one or nore
t han oneCw€halkenyl igooeyssndia/dlly, iethalllbisopropériyl, 2(-jfutdnlyle3¥ﬁelteingaldisobdlfa|bjl,el.-
These ne i
oxi des, tg&?mgﬁé{lcohgﬁ%g&%@%—&gf ersfaz]é &rgéb%c %&g%oacfoé%‘%%l h¥odec-
aIkeﬂ@ls2ademmC&ﬁ@B§4ﬁﬁwt may be either 7t- or a-coordinated. These
metal com 20plexes may be in the free formor fixed on substrates,
typicallé on activated nmagnesium chloride, titanium(l11) chloride,

al um na brCeianil isder RM@le PreRYSs ngpiitiflyst s may be sol ubl e or insol uble
in the polynerlsatlon medi um The catal ysts can be used by thensel ves
in the paql nerlsatlon or f rth r activators may be used, typlcally
metal al kylPealyepg|s waxaawf V'F‘r%"t‘ thy ”Ryﬁml%gﬂedlﬁgpmﬁﬂ?%ﬂ nuj4ane; sec-
f)Xi dﬁs Obutmhaltembktyleﬁeganmtylaw d- p@ﬁgags 3qﬁhw@n85zﬂ_a foﬁéthﬁlpl@bylgﬂli)éwps

a a an C ators e

o {1 64 CCHRREM <R SonpY P - hicesTarSTens ok 3RSV URDP. %t ner
groups. @&hgbexypatahystensystiesyienare usual ly ter rred Phillips, Standard
Ol Indiana, Ziegler (-Natta), TNZ (DuPont), netall ocene or single
site catalysts (SSC). 30M xtures of the polyners nmentioned above are
f or exanii ferndlaa Upb$1fand 610) prefgrgbligne wi t h pol yi sobut yl ene,

| t
ot o o5 Tbf iy esheRtoNg el S *ﬁ*&?ﬁ%‘*ﬁ%@gﬁfﬁfﬁ b skt
WO 2008/ ooggvgmlwm%swzt@meténe Epherpmethage. heapesiifirapre.gpumarine,

nmonool ef i nSdlﬁélQpﬁiomp?ﬂcrblné‘loXHzHé Giﬁﬁ&yﬁﬁéiﬁéneoforrﬁbiéﬂeqw@éld\HdBMIHenoI naph-

nononers are ethglene gg ene co nmers, linear |ow densit
thalimid naphthoqm ne, nitroaryl, me ocyanine, methine oxazine, perinong, perylene,



as well as polyam des or copol yam des nodified with EPDM or ABS; and
pol yam des condensed during processing (R M polyam de systens). WO
2008/ 009579PCT/ EP2007/ 056945 - 8 - Exanples for polyesters derived
from di careoxydsioesari ds and di ol s and/ or from hydr oxycaCI/Eresnyiosa4s
acids or the correspondi ng | actones are pol yethyl ene terephthal at e,
pol ybutyl ene terephthal ate, poly-1, 4-dnet hyl ol cycl ohexane

t erepht hal at e, pol yal kyl ene napht hal ate (PAN) and
polyhydroxybenzoates as well as bl ock copol yether esters derived
from hydr oXy %’%{; W d
wi th pol ycar reﬁ ulieﬂsomce)r &g’amé p%-HEZ. oraﬁgno@bﬁgnﬁmféﬁ&%r% u's degrkli)rﬁeéd
from al dehyﬁ‘é@' @Wb?-fl‘ﬁa’ @ﬁ@eﬁ%ﬁﬂaéh@a%@m}ﬂ@heﬁﬁ@% and rrel am nes on
the other hand are phenol/formal dehyde resins, urealfornmal dehyde
resins and nel am ne/fornmal dehyde resins npl es for nat ur al

pol yrer s MerePEiaratly. ggand alﬂﬂ%ge”dﬁﬁtiyaff@he%'i'&“&ﬁéfﬁ RAFISH TFRIBIAES: ed

honol ®gousortkgthing atydeasmbihgieembrochaiins xastheareadtyrildyes acet at es,
cel l ul ose propionates and cellul ose butyrates, or the cel | ul ose
ethers such as nethyl cellulose; as well as rosins and their

deri vat i West praferdbhayqdna Ydavdthersdmeohedrirg. af or enenti oned pol yners
(pol ybl ends) are PP/ EPDM Pol yam de/ EPDM or ABS, PVC/ EVA, PVC ASS,
PVC/ MBS, PC/ ASS, PBTP/ ABS, PC/ ASA, PC/ PBT, PVC/ CPE, PVC acryl ates,
POM t her Rsiérably ircfoPurae @) t(heramdfladst i ¢ PUR, POM acryl ate, POM MBS,
PPQ kh PS

PET) R ABS S Bar PSPy ko EAST Ewg%%asﬁ% RpETS T dina
B) and resi G'G@]%f""iitﬁe%PUH?‘M""(‘?@I?@“PW'QS‘H& angyliolelis: capalyimis PhRamoasiias p
sl ected frogad msmﬁrl.sammmhlotrrergmwotﬁ@rlw ﬁ‘u‘énérﬁ Jm}sw&e b&?@b'-rﬁétﬁyl-

mesyl at e, nethox% acid chloride, sulfonyl chlori epoxi d
anhydri de; ®¥rege BE'V@UBﬁW'Ffé’TeZ'Sb@&J"ﬂﬁt@élpg@f"éﬂﬂ?rﬁ@ﬁﬂ&ﬁﬁ’qlbénerﬁ%fﬂ‘{?ﬁé)ﬁlom

and thiol. fr faedraéaicyndr#aﬁ]e@bsﬁd&raérsw gmrogﬁnafehe;omw@@rdfGmﬂséeorha%c
from400 to 5000 "Ani on" denot es, %?r , an organic or

i nor Ani ¢ aMPBAMEISEA CaTORRTGTH Seleflp ¥ "§OF?,’RP56?Wed ieRer NIgR ArE,

sul f at e, hymmg;eahhsdﬂcfeal :ﬁaleummphaw@cetbmrm vtr@'t tfh@cfrid'd@i’ béHglic duRivaBated
bi car bonat e at e eci al

met hyl, sul faje
or ot ol - sompRFE e lorel SFP R L3 LB Tru PGk e e taiRG ok
pr opi onat e mersapclpmpiseteriest foom afuaisatusatédacids arel defilatives theckaiwopolgraés.
WO 2008/ 009579PCT/ EP2007/ 056945 - 9 - Nbst efera are pol ric
Uyes of 1 or RAMGSARE eayursatiiaies g and ceyatied B iy gt inshCetoE e
dye gel ect edorficronpuyiaers deivier dohi ureaRirated alogds ae, anlﬂyéisr@:m@émfl ﬂérﬂ@tives
mer ocyani ne and are a nu

i
from b ro 100 reBh RoRodahe 27 soRindhs el B siferfiroas B oroy-
wherein in bfqm'wlmhaoxlsgs s uifigers afindrmiztn cesrof amwrpngen@omesrwﬁcstﬂem RoIE-0

?g') Yg}rsi Cod%@% & Py fQEmé%DﬁJrethééepd%véd fro&*ﬁyd{w%émm_a[%d p?g)%ﬂ’lgé%?’poly-

Y. rXcSi - C) €8yrs of gylybutpdienezmiies enehand and aliphatic or aromatic polyisocyanates on
25 the other, as well as precursors thereof; polyamides and copolyamides derived from di-

amines and dicarboxylic acids and/or from aminocarboxylic acids or the corresponding
lactams; polyureas, polyimides, polyamide-imides, polyetherimids, polyesterimids, poly-
hydantoins and polybenzimidazoles; polyesters derived from dicarboxylic acids and diols
and/or from hydroxycarboxylic acids or the corresponding lactones; polycarbonates and
30 polyester carbonates; polyketones; polysulfones, polyether sulfones and polyether ke-
tones; Crosslinked polymers derived from aldehydes on the one hand and phenols,
ureas and melamines on the other hand; polysiloxanes; natural polymers; and blends of

the mentioned polymers.



Si-X 0 11 R3_.in R3 R3is Cl-Csal kyl; and X1, X2sY1, Y2s m and
n are defined as in fornmula (1). 15Further preferred are also dyes of
formula (7) Y.)(1 , wherein [R3 ]-X2-Y2 0 R3 is Cl-05al kyl; and X2s
Y'l's Y2 anwdonocasoestefined as in formula (1). WO PCT/EP2007/056945
2008/ 009579PCT/ EP2007/ 056945 - 10 - cotton or nylon, and preferably
human hair. The dyei ngs obtai ned are distingui shed by their depth of
shade and their good fastness properties to washing, such as, for
exanpl e, fastness to |ight, shampooing and rubbing. 5CGernerally, hair
dyeing a !
R R
per manentybd'y errrfg payé%mgthylmwﬂeenm p@lval@mopewesnmmp or Relyehtedensan

be incregsgd Qé/ %@Ey{c%@)léfﬂ'lﬁ hor%:ﬁﬁ{ced)‘{@ﬁ)lop-ghféﬁgfnpﬁcﬁbérhgnéj}56l§etﬁ{z[ene
present. I nvention be coibi ned

formul a 1a)
WD el q(vgn@aﬁen b ciskREKoD; e B high dens e HbNS HRRE. high
direcs dyessity axd High hwnacdwearagdﬁ/@w@cemesnopsmmaﬁgh%ﬁs@f an@ L@teahidher

CompoundOkeRbye R PRI ePe 415F 5 L PUPEL et thely BQVdeds AR el

ori gi n otermsity pbigethylema(l OPES inedrddw derdity poljbtayleas ¢ LDRE)AVIJBRE) ahﬂtl oni c
or ani on LEL %Ch as acid dyes. 20The dyes of formula (la), (1 b) and
e u

(1c) may ed in conbination with at |east one single direct dye
different fromthe dyes of formula (la), (1b) and (1c). Direct dyes

do neg eF?lzb'%Saﬁ% Jf‘%?ﬁ'@;f“% cﬁfmﬂ'&g%hgbﬁnﬂﬁiﬁ@tﬂﬁqhe tpPecg&ﬁHg P%ﬁuﬁﬁ' ;tSrefe-

dyei ng resul'ts are I'ess

t hose obf@im@yemsﬂeﬂep@ﬂmmwpmyé@mgemﬁ@w by 6Iﬁ§renmané@@p@%l§ byrtee
t her ef or gIpkiRE SheRbds: used for semi per manent hai r dyei ngs. Exanpl es of
di rect dyes are described in "Dermatol ogy", edited by Ch. Cul nan, H.
Mai bach, Verlag Marcel Dekker Inc., New Yor k, Basle, 1986, Vol. 7,

Ch. Zviak) mHaRaSsynsRa®n (Hoally BRICEATGS, prédRamta o clepatédfraRfuturend i n
"Eur gp5i sches I nventar der Kosnetikrohstoffe”, 1996, published by The
Eur oggan Comm ssi on, obtainable in diskette formfromthe
Bundesvebpacatalgier patiendrisatfeinsingcisitalyst thatinormtdéiy deitainsores erelgre thahi dne

500810005 7oBEA R THEeh SR B Bk FRSTR, LAdg dGeds el TG Flayy 6Re
(1 b) and (bropordyarbenedigamd. mitaly otides; halisastalehelateat ésters cotiaers, atyiess,
for exanpl e, |F<3H§’ a‘ﬁ%ﬁgggﬂ%r %@X{a@%?f'f%g@ ﬁo?c%&grdﬂédaﬁh‘é@'n#%t&%o&he

oxazi ne dyes de€scri and m xtures
t he 8@ her dplexastmalylessinSneeined forme dr xedronisubstEtes, tpsslyodn dabivated magnesiym

(1 b) and (dyGige nﬁXm%? %ﬁ@@urﬂﬁg O%Itllﬂ)n%%ﬂg W&%&){a@&ts s%ll}bhae

dyes which are nown e I nternational nanes
trade names9r ngpite Bykepelymensaiiqn mediamayhe ¢atalysis eanoby used Py rﬁ'ﬁm%’l‘/@é e
conbi ned w th pﬁwﬁﬁﬁéﬂ%ﬂ oelmﬁer zﬁ#ﬂ)étb@ﬁﬁﬂ%ﬁ% usbbetyﬂh’ﬁlﬁ nﬁ&talfam?@wnata( ha)

(1 b) and (1c al so be used nlaﬁgonbl nati on w th oxidation
systens. 15 h’@?‘ﬁbﬁ"@" h%ﬂlﬂeé’dﬂ‘?té'iai PHIARSRATARIF FHvipsgh e@esq&%@ﬁtq'ﬁqbemg
fcorrb'eislat I( (ineIWnbhtstoEQrodb@fé( 1{5 afdp6rTIkh of thé g)enoc(nawm@.mﬂe @¢eatord hey dyeﬁ of
ornmul a a) ,. an so,.be used i i nat i t

nat urai 1y oRbHAH AEVagBY IE WY RER BT THEF oy Ry i eB Rt theP o)
(1 b) and (tatlysteystams ardaesuakbeidmet Rlolits, Stdndan O hhbiaca @exter ¢iNatta), iT8Ed
conmpounds. it i . C re for exanple the
conmpounds O%D"\‘Pgﬁhﬂﬁ%gﬁ?c%ggfgﬁégﬁ?%t%‘%ﬁw{)g}fﬁl9897 (bridging gages 1
and 2) and the correspondi ng wat ersol ubl e coupling conponents (1)

-(1'V3gas Nﬁut s Qistﬁ]g gbl?mten@% iBhed o@é%ﬂtﬁ%r % le AixtfResof po ygpabﬁlﬁzﬂé GRfNt

i nvention SO re or mul a t1ons, are use
dyei ng opolwﬁwf@%@lé@mw@e %M%M%V'el(@f a%EI"FPJ%BFi/H‘E?Prﬁ Rg/4DRReed

and nost Rrabebediistemuys ohﬁtblg) ethy dr%ké'rﬁplétLD@@llfﬂ@@E one dye of
formula (1a), (lb) and (1c) referably the dyes of forrrula (la),




20The dyei ng conpositions of the present invention are applied on the
hair in a tenperature range of 25 to 200, preferably 18 to 80, and
nost preferably from20 to 40C. One preferred enbodi mnent of the
present i rnwentisemsrel ates to the fornul ation of dyes, wuarEe7ios®4s
dyes of formula (1a), (1 b) and (1c) are in powder form 25 Powder
formul ations are preferably used if stghility and/or solubility

probl ens as for exanple described in DE 197 13698, p. 2, 1.26 to 54
and p. 3, 1.51top. 4, |. 25 and p. 4, 1.41 top. 51. 59

30Sui t abl t

or epar at IEgnrgBIEgg do%RQFHer &%ﬁ]o%oglgﬁr{r%ngirdacﬁé}%ﬁ%l eg??‘lf)thélr oq'% ehvm | mo-
and condinpingrscare ethhlane/p@avlenqaccmwet dmear law gensity mlyeé@stlemdt.LDPE) and

pr epar at a1

ot one, g her@ A ik 5 Ui (ROPERRASInELA Ene ApPRmers: ¢,
ponades, PFPQNP“‘?’ISHE%'B”Q FRPRITERT eHulere/but hfa%@qnpé/m@as reﬂtyle@a FEgRNeFopo-

hai r-stryet emémmrwenm coselgnera%tﬁy]&@/ﬁ%r@@ﬁ@ﬂﬁéﬂs%}ﬁwéwod&@k
WD 2008/ 009 5P | EP2007 %36945 manent
wave, coftP EWAﬁr&e PIgHRXERT AP P@ﬁ%@gme‘@ﬁ@vclwl%fm gppolymers (e.g.

hai r - set tethuy@n@merparnahe ﬁl@COOﬁlethyfeﬂaﬂE)[efhélcﬁwms,,wt’@r@ﬂh@ﬁl—cﬂg’n is gene-

e A R 5 LA e DB

t enpor ar yylcgintiexgeropoigmersoethplenetalkg atrylads coppymersethylengh lkplanahacmyiate

t
ﬁgzngb (r)"r @onjﬁv 5, eﬁ%{ﬁég%? u egcgge}fﬁ E?Paﬂfnhé?é‘&“étﬁﬁe%z&rqhﬁ%ﬂrcﬁ%&lzm?rg UgH th%?r
the presédlis (onomars) anwekhas tesaphimeys pieethyiersr ity piorydenierand aatierequebas
cosnetic hEJ@JdTéngrd|cy%alEﬁllaH|@n@9Hﬁ%§er?é2§6fﬁ$ﬁﬂSn& ah4 ‘r’rf’?ftt%e]% Bpéu'éq goleﬁﬁers
exanple WO, 01IW °0 emul si ons and
nm cr oemuhEh 8RR an%m’r@@a m&th P§|UF"&1’F5""9'§¥9[] pd ingAheve.den %‘3"15'@\&9@9@9&'#&9’9!“3!0

surf act ?mne%ﬁywnalcagoisﬁrﬁam LﬂP@@thyléﬂ]él{?iﬁyl aBetélte e%tbagm@@qteom QDbEfethylene-
prep ation re s erat] n-contal ni n bers.
Such ¢ or REVES Q}Q‘?F’B Pty ﬁéﬁpﬁﬁ\{feiﬁP?E PERUIR %fdPB‘gh”? golyal-

42448 ( Augersd/catdpondxidenepaigaaisiand irixti s #es€of pitA SitHekr PoliMeis oD &pmfipd e
t he dyeiB& &ﬁ@ggsitions into anhydrous carriers, as described, for
exanpl e, M 369 970, especially col 1, 1. 70 to col 3, I. 55.
The dyei ng 15conpositions according to the invention are also

excel l en i |84 c: )
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i nvent i ORtdr&bHIdRR BRI RE ¥IsBMilded; for exanple emulsifiers may be
present in the dyeing 20conp05|t|ons in concentrations fromO0.5 to 30
% by weight and thickeners in concentrations of fromO0.1 to 25 % by

wei ght oExémgled ot bm el dhibpeRfRASArd ddPolymeFsdeileRirh VRYiSrdrRbticdNSHoRtrs
conp05|t|ons are for exanple described in "Dermatol ogy", edited by
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defined anmount of (fromb5 2 wat er is usually added and a
example styrenelbutad[ene styrene/acrylonl rile, styrenefethylene (mterpolymers) sty-

renefalkyl methacrylate, styrene/butadienefalkyl acrylate, styrene/butadienefalkyl methacry-



The dyes of fornmula (la), (1b) and (1c) which are stable to reduction
can be stored together with the oxidizing agent free conpositions and
may be applied as a single conposition. 10Advant ageously the

conposi ti owe 2a8sisi ng a dye of fornmula (1 a), (1 b) @cu/PEpiwyosehisch
are not stable to reduction are prepared with the oxidizing agent
free conposition just before the dyei ng-process. In a further
enbodi nent, the dye of fornula (1a), (lIb) and (1c) and the oxidi zi ng
agent free 15conposition nay be applied sinultaneously or in

successi
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al kal negt@idaé,@ﬂ’@rtenfeﬁpmleﬁél&tyw’ne al so applicable if a shadi ng powder
on the basis of sem -permanent, direct hair dyes is used. 25Further
preferred oxidizing agents are oxidizing agents to achieve |ightened
col orati Blndrog@aﬂﬁ&un#nbﬁdpdlymé@d@r?\/eﬂ%#qudegeeanoaldfpolpmen% méntiobed ab®e
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equi ygl ent WD 99/40895). Most preferred oxidizing agent is hydrogen
peroxi de, preferably used in a concentration fromabout 2 to 30 %
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by wei ghiic hami-GeERSHQMSvIEpERRetd ddBmers Y preferred. Stereoblock polymers are
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present PO {NG¥Y98Sei ng conpositions according to the invention
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A further preferred enbodi nent of the present invention relates to a
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sui tabl e.. Furtherpore, H} l;] gr} invention relates to a process of
de/vinyl acetate or vinylidene chloride/vinyl acetate copolymers.



5The exanples Al to A28 are prepared by reacting one of the

pol yethyleneimnes PEl 1 to PEI 5 with one of the dyes Dye Ito Dye 5.
The reaction m xtures are worked up by one of the workup procedures 1
to 5. The weaasioms7condi ti ons and wor kup procedures forcasmpooessogs e
are given in table 1. The analytical data for the products are given
in table 2. 10Pol yet hyl enei m nes used-yn exanples Al to A28: PEl 1
with an average nol ecul ar nunber weight (M) of 423 g/nol PEI 2 with
an average nol ecul ar nunber weight of 600 g/nol PEI 3 with an average

nmol ecul a |.ah . / M, £ aver | ecul ar
nunber w%f‘%ﬁém%{or %B@e%/a%h]’%g’ %mv?na@?t%énlaég\@/se%gg% r'rer%tﬁ’ggg]%ﬁ%? ﬁ%nbe r
wei ght ofoli@pyateyAntpolPpetbacrgletes npayeatpil eethalcriatesAp8yacridymides a@l  /
fI-N\ )= : . . : ' b s F.- N)- N L\ N N .
VM o) RObgen)tnile, Macypedinaifirrufaeniple. 1L,
2008/ 009579PCT/ EP2007/ 056945 - 21 - Dye 4: ci oll_-o0-s-0

5 Examples for copolymers of the monomers mentioned above with each other or with other

unsaturated monomers are acrylonitrile/ butadiene copolymers, acrylonitrilefalkyl acrylate
copolymers, acrylonitrile/alkoxyalkyl acrylate or acrylonitrile/vinyl halide copolymers or acry-

lonitrile/ alkyl methacrylate/butadiene terpolymers.

10  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 benzoaie, polyvinyl maleate, polyvinyl butyral, polyallyl phthalate or polyallyl

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

15  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,
20  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-

25  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

30 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).



I 1
Br

a

10

15

20

25

30

o] Dye 5: / A\ \/ NN HCC a Dye 6:

alll-N\ _/N-\_Th \ Br

WO 2008/009579 PCT/EP2007/056945

Examples for polyesters derived from dicarboxylic acids and dicls and/or from hydroxycar-
boxylic acids or the corresponding lactones are polyethylene terephthalate, polybutylene
terephthalate, poly-1,4-dimethylolcyclohexane terephthalate, polyalkylene naphthalate (FAN)
and polyhydroxybenzoates, as well as block copolyether esters derived from hydroxyl-termi-

nated polyethers; and also polyesters modified with polycarbonates or MBS.

Examples for crosslinked polymers derived from aldehydes on the one hand and phenols,
ureas and melamines on the other hand are phencl/formaldehyde resins, urea/formaldehyde

resins and melamine/formaldehyde resins.

Examples for natural polymers are cellulose, rubber, gelatin and chemically medified homolo-
gous derivatives thereof, for example cellulose acetates, cellulose propionates and cellulose
butyrates, or the cellulose ethers such as methyl cellulose; as well as rosins and their deri-

vatives.

Example for blends of the aforementioned polymers {polyblends} are PP/EPDM, FPoly-
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 (Y4 and Y5}
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, hydroxyi and thiol.

Preferably the molecular weight of the polymeric dye is from 400 to 5000.

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

chloride double salt.



Wor kup Procedure 1: After cooling the reaction mxture is evaporated
to dryness. The powder is taken in successively in acetone and

di chl oronet hane, filtered off, washed 5with the sane sol vent and

dri ed. Fi nebbysibes7product is dissolved in ethanol and pdTiwrdooagsoss.
Wor kup Procedure 2: The reaction mxture is cooled to room
tenperature and the solvent is evaporaped to dryness. The obtai ned
oil is dissolved in nethanol and the solution is dropped into
acetonitrile. The 10precipitate is filtered off and dried under

vacuum mg*%*?fﬁ bg;aeg "Ca}%%t LII on mxture is cooled to room

tenperature off and dried in vacuum 15

Wor kup Procedure 4: The reactl on mxtureHl s cool ed to room
tenperature apd 1 n hydr ochl or acN el he anount of
dye) is &id t@mé(ﬁ@)pr*b ct”islh ter |and dried in
vacuum WD 2008/ 009579PCT1EP20071056945 - 22 - \/k(l ure 5:
The reaction mxXhure is cooled to room tenperature lahd the sol vent is

evaporated to dryness. The residue is dissolved HT'NetYhanoI and
filtered. The solvent of the filtrate is again evaporated and the
remai ni nghpreduct i s sti rred in |sopr opanol and dried. Table 1:
Reacti oncondi ti. ﬁ or th

aver age Mol BAUPHF S eIBe il i ooBr SHET 3 A A DG e Ty

equi val ent smethineg meeocyaehe tmetieng and steryhdyebeandof PElI ni trogen at ons.

fable 1 m oEb8ile aMEE Aoy S by, HSreSh Yhlia t2) RE sifh BPrm-dnfi X4 ana

Procedure
Dye 1 0,5 i ebgebpn fdhuB@328&sdm of mand nand p 2 3.

Preferred are also polymeric dyes of formula

Y
01
B | T w
10 (B) R3—§' g-o
R R

B | R
(6) Y1—X1—§i—0 ?i—o ?i-—xz—y2 ; wherein
Ry R, n R,

Rs is Cy-Csalkyl; and

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

15  Further preferred are also dyes of formula

R3
7y Y—X , wherein
(7) T O—X,—Y
n

Rs is C4-Csalkyl; and
X4, X2, Y41, Y2 and n are defined as in formula (1).

20 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,



104 red A2 423 Dye 1 1 isoprop. 60 22h 2 17 red A3 423 Dye 1 1 water
(pH 7-9) 60 50h 2 15 red A4 423 Dye 1 1 MeOH 60 24h 2 13 red AS 423
Dye 2 0,5 isoprop. RI 24h 3 71 red A6 423 Dye 2 1 isoprop. R 24h 3

73 red A7 wid3owevsis 0.5 i soprop. 60 24h 4 65 red AS 423%cByp20b7/056345
i soprop. 60 24h 4 91 red
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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 (1¢} 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 "Européisches Inventar der Kosmetikrohstoffe", 1996,
published by The European Commission, obtainable in diskette form from the Bundesver-
band der deutschen Industrie- und Handelsunternehmen fiir Arzneimittel, Reformwaren und

Korperpflegemittel e.V., Mannheim.



A9 423 Dye 1 0.1 isoprop. 60 24h 4 88 red Al 0 423 Dye 1 0,5 water
(pH 11.5) 40-60 24h 5 58,2 red All 423 Dye 3 0.31 AcCN 55 24h 1 130
violet A2 423 Dye 3 0.5 AcCN 55 24h 1 122 violet A13 600 Dye 1 1

MeOH 60 22Aybhodiodssss ed Al4 600 Dye 2 1 isoprop. 40 22h pgrae2600@s5¢0dD
600 Dye 1 0.5 isoprop. 60 20,5h 4 23 red Al6 1200
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Furthermore, the dyes of formula {1a), (1b) and (1¢) 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

5 mentioned therein.

The dyes of formula (1a), (1b) and {1c) may alse be combined with acid dyes, for example

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

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

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

oxidation dye systems.

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

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

20
Furthermore, the dyes of formula (1a), (1b) and (1¢) may also be used in combination with
capped diazotised compounds.

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

components (I} —(IV) as disclosed in the same reference on p. 3o 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

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

Preferably the dyes of formula (1a), (1b) and (1¢) are incorporated into the composition for
treating organic material, preferably for dyeing in amounts of 0.001 - 5% by weight



Dye 1 0,25 | soprop. 55-60 24h 1 105 red Al17 1200 Dye 1 1 MeOH 60 24 2
23 red A19 1200 Dye 2 1 isoprop. 40 22h 3 47 red A19 1800 Dye 1 O, 38
I soprop. 55 1 red A20 1800 Dye 1 1 MeOH 60 24 2 26 red A21 1800 Dye

2 1 isoprapg 26808ty 3 45 red A22 10000 Dye 2 1 isoprop.pcérrZitiossedo
red A23 423 Dye 4 0,5 EtOH
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(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 agqueous

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, 1. 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 (1ic) 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 andp. 3,1. 51top. 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 tenics, styling creams, styling gels, pomades, hair rinses, treatment packs,

intensive hair treatments, hair-structuring preparations, e.g. hair-waving preparations for per-



78 193h 2 56 orange WO 2008/ 009579PCT/ EP2007/ 056945 - 23 - Table 1
Exanpl e Mh(PElI) Dye Eq. Dye Solvent T [QC]. Tinme _LWrku Procedure

Yi el d Product Col or A24 600 Dye 5 0,5
BuOH 60- 1690 25u8/0dvs28 yel | ow A25 600 Dye 5 0,1 BuOH 100@czap2ib7/as%69488
yel | ow A26
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manent waves (hot wave, mild wave, cold wave), hair-straightening preparations, liquid hair-
setting preparations, hair foams, hairsprays, bleaching preparations, e.g. hydrogen peroxide
solutions, lightening shampoos, bleaching creams, bleaching powders, bleaching pastes or
cils, 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 aqueous cosmetic carriers include,
for example W/Q, 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 fo incorporate the dyeing compositions into anhydrous carriers,
as described, for example, in US-3 369 970, especially col 1, I. 70 to col 3, 1. 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 agueous 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 fo 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 (1¢) may be stored in a liquid to paste-like preparation

(agueous or non-aqueous) or in the form of a dry powder.



600 Dye 5 0,25 BuCOH 100C 21h 0,86 61 yell ow A27 423 Dye 5 0,5 BuCH
100C 22h 0,21 12 yell ow A28 423 Dye 6 0,1 CHCI 3 40C 6h 0.07 63,6
yellow Table 2: Analytical data for exanples Al - A28. The ration

n(Dye) / n( Np&hoosiosostdre ratio of pol yner bound dye nol ecwc@fpb@7/4945
total nunber of nitrogen atons in the polynmer Exanple Mh (GPC-RI) A

aX (water) 1H nmr (D20), 5 (Porn) ripi4gyri_E i), NE _ Al -
485nm 7,9 (m 2H), 7,5 (m 2H' 6,9 (m 2H), 2,6-4,5 (m 15H),
DVSO-d6 A2 2937 490nm 6,2-8,1 (br, 6H), 2,6-4,1 (br, 13H) 0,63 A3

1980 487pm 6,7 (b o1 7.3 (b 7.8 2H) 0,16, A
3200 400l e e &% o sibleligpberstely, Tredbadl eoppabebRiasualbndnies ik one;
(m 2H), afotBer(dineciBHeforé use.(mthealbe ofadr storage lddiefindd Gméudt of bot, (fram 90 to

0,48 26 3589, AN L) 4dBea b ol Bou? e Sl e e 537

(br, 13

5 The dyeing compositions according to the invention may comprise any active ingredients,
additives or adjuvants known for such preparations, like surfactants, solvents, bases, acids,
perfumes, polymeric adjuvants, thickeners and light stabilisers.

The following adjuavents are preferably used in the hair dyeing compositions of the present

invention:-non-ionic polymers—cationic polymers, acrylamide/dimethyldiallylammonium

10 chloride copolymers, diethyl-sulfate-quaternised dimethylamincethyl 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

15 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,

20 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 amphalytic, or more preferably anionic,

25 non-ionic and/or cationic surfactants.

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

fibers.

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

(b} leaving the fiber to stand and then rinsing the fiber.



2491 486 nm7.8 (m 2H), 7.3 (m 2H), 6.7 (m 2H), 2.6-4.1 (br, 13H)
0,55 A8 - 485nm 7.8 (m 2H), 7.3 (m 2H), 6.8 (m 2H), 2.8-3.9 (br,

24H) 0,23 A9 - 488nm 7.7 (m 2H), 7.1 (m 2H), 6.6 (m 2H), 2.5-3.9

(br, 49H) WoOQksAddd7e 494nm 7.9 (br, 2H), 7.3 (br, 2H)6.p@T{EPboo744dbds

4.0 -2.6 (br, 51H 0,09 Al - 520nm - 7.8(m 1H), 7.5-7.7(m 3H),
7.15(m 1H), A2 - 527nm 6.85(m 1H). 154 1(m 6H), 2.6-3.9(br, 8H),

3.3(s, - 3H) Al13 3605 488 nm 6.5-7.5 (br, 4H), 6.1 (m 2H),

.9-3.6 (br, 13H) 0,55 Al4 4819 494 nm7 7 (m 2H), 7.3 (m 2H), 6.7

1
E?r l]J_t (m 2H) 5’ pﬁ dy%s Q\j"?c(r&l'b az(l_é) H)é’) ghga’lgﬁlr%sgg%%_&r 6"' Walltdye/elé,g @f tg?‘f{] HEI_BEHS’?to

2H) , séy 8hémalyeRid)the Haibor afirst dddasion ABdralmodél) re-dReiBg Sutﬁegbently,ld'ld)femg

Héd4 ?gggksp(%fgggﬁmi@%pm7 5(m 2H), 7.1 (m 2H), 6.4 (m 2H),

491nm

5 The dyes of formula (1a), (1b) and (1c¢) are applied on the hair for example by massage with
the hand, a comb, a brush, or a bottle, or a bottle, which is combined with a comb or a
nozzle.

In the processes for dyeing according to the invention, whether or not dyeing is to be carried
10  out in the presence of a further dye will depend upon the color shade to be obtained.

Furiher 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 (1¢), a base and an
oxidizing agent.
15
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 (1c),
20  by) 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
25 least one dye of formula (1a), {1b} and (1c¢),
with the proviso that at least in one of the process steps aq), az), b4} or by) 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,
30  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, incol 3, 1. 17 to I. 41.



7.6 (m 2H), 7.2 (m 2H), 6.6 (m 2H), 2.6-4.0 (br, 16H) 0,4 Al9 4670
7.0-8.1 (br. 4H), 0. 5 (m 2H), 2.4-3.9 (br, 17H 0 35 A20 5548 486nm
7.0-8.1 (br. 4H), 6.5 (m 2H). 2.4-3.9 (br, 19H) 0,32 A21 7264 490 nm
7.6 (M 2K)y@2008@096m 2H), 6.6 (m 2H), 2.5-4.0 0,36 \WBCT/EP2007/056945
2008/ 009579PCT/ EP2007/ 056945 - 24 - Exanple Mn (GPO-RD A ax (waterl
1H nnmr (D20), 6 (PPm. n(Dve)/n(Nm _ _4p- (br, 17H) A22 11814
488nm 7'6 (m 2H), 7.2 (m 2H), 6.5 (m 2H), 2440(br 16H) 0, 42
A23 3259 452 nm8' 3 (M 2H)' 7.5 (m 6H), 6.7 (ii,, 4.0 (m 3H),

2.4-3.6 (br, 1 b
22H) 0,2 gra?l_efz%}e iftgmgla (1%‘) %b?]glpd (F‘\Eb?_lad tgiggdlzlng a'é%r}tfregfmp%sn&) A26
- 420 nne@, &t an Be(fiber, fod Dtd)45 mMin6te8. i palticylaiX6H)0 0,23 niRites aUBoMAITR' 2 -
7.1 (br m 8H, 6.7 (br m 2H), 4.0 - 3.2 (br m 20 H 0,28 A28 - 419
nm8 4 - 6" 9 (br' 10H 4" 4 (br' 2H), 3.5 (s, 3H), 3.3 (br, 2H),

2.8 - 2.9n¢preferggigmbogiment bt the Rrgress |gga wash the hair after dyexng wﬂhashampoo

5 and/or a weak acid, such as citric acid or tartrate acid.

The dyes of formula (1a), (1b) and (1c) which are stable to reduction can be stored together

with the oxidizing agent free compositions and may be applied as a single composition.

10  Advantageously the compositions comprising a dye of formula (1a)}, (1b} and (1c) which are
not stable to reduction are prepared with the oxidizing agent free composition just before the

dyeing process.

In a further embodiment, the dye of formula {1a), (1b) and (1c) and the oxidizing agent free

15  composition may be applied simultaneously or in succession.

Customary, the oxidizing agent containing composition is evenly applied in a sufficient

amount related to the amount of hair, usually in amounts of 30 fo 200 g.

20 Oxidizing agents are for example persulfate or dilute hydrogen peroxide solutions, hydrogen
peroxide emulsions or hydrogen peroxide gels, alkal. earth metal peroxides, organic per-
oxides, such as urea peroxides, melamine peroxides, or alkalimetalbromat fixations are also

applicable if a shading powder on the basis of semi-permanent, direct hair dyes is used.

25  Further preferred oxidizing agents are
- oxidizing agents to achieve lightened coloration, as described in WO 97/20545,
especiallyp. 9,1. 5to 9,
- oxidizing agents in the form of permanent-wave fixing solution, as described in
DE-A-19 713 698 , especially p. 4, 1. 52 to 55, and |. 60 and 61 or EP-A-1062940,
30 especially p. 6, |. 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.



54. 759 of am nopropylterm nated pol ydi net hyl sil oxane ABCR (0, 005 not)
are suspended in 15nm isopropanol and 2.67g of

2- (4- Met hoxy- phenyl azo) - 1, 3-di met hy1- 3-i mi dazol - 1-ium (azo dye A) are
added. Theaypeamlohsdfe M xture is heated to 55C for 24h. %tfgirm@e,@gdggg
the reaction mxture is dried, taken in 60nml chl orof orm and washed

X wWith 40ml water/acetic acid. 10The ojganic phase is dried again
giving 6 g of a red powder (Yield 81%9. NVRin CD2CA 2 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 Xnmax in MeOH = 518 "Mm 15 WD
2008/ 009579PCT1EP20071056945 - 25 - Exanpl e A-30: To a solution
of 7.5 n’ﬂ'he)bxmmihbﬁbémdrrrasibb(m@leat-lﬁliHdeeMb&bmﬁaﬂWSmmﬂthhe invention

[ 68037-59- Q $ H_.d =0.98;
50 ol BipTgreh s ot Fogin & 685 <P BBl e Sk cPersor e
2001.t1 tftalglyeing norapesfiop- 1, 3-di vi ny1-1,1, 3, 3- tetranethyld|5|loxane
conpl gxe in xylene [68478- 92 2]. The reaction m xture is agitated for
3 days at 55C and then evaporated to dryness to give 8.85 golyner.
10M\R i nlroeEvierah thepdyeing with an oxiqative agept [sinerried opinthe p@senc(el@? 289, foro. 4
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at 60C. AbfiieheRVRRPEHAdsIN cOhpbites bSBBF&@Parol under vacuum the
reaction pixture redisolved in 40 M DCM (2 mn in ultrasonic bath)
and $ m ter Qsm elﬁﬂﬂultrasomc bat h). The enmul sion DCM wat er
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pol yrer @W@[@I’FBW%WWPHPDﬁ/qupﬁH@Em 7. 4, br, 1H, 7.15, s, 1H

66br 1H; 3755 3H, 3.2-3.7, br, 10H 1.1, br 9H20Xmaxian0H
503 mMm @0 8/ 009579P EP2007/ 0569}41h 27 - Exanpl e

React i on &e8 &?FEM‘BWF’EE Jiepipient with er‘i’dﬁ'f‘869'PE‘?’}@dj°fpﬁinﬂfﬁ‘e”t'WaVe

2- ( 2- Fl ueslatigthenyl azo) - 1, 3- di net hyl- 3Hi m dazol - 1-ium sul fonate: Ig

(0.0044 eq.mol /' N) of pol y(pr opyl engl ycol ) bi s(2-am nopr opyl et her)

(frof Al drich CAS 5[ 9046-10-0] MN456) are reacted with 1.92 g

(0, 0044 wdlithenpreZer(edi-dnhhoinpen hEthy beese)t-iveBtion relates to a method of dyeing hair

di et hylwﬁﬁ"okuﬂ%t%%%? %Hl&l’]rgoﬁ‘tﬂ) fQnate in 6 nl acetonitrile at 75C for

24h. After coo Ion mxture is evaporated to dryness,
sol ubi | i §edmixngridastiorerdyera frsmbiarta)atil) erdsteargboplipnally 26iestwae epuries

give after ed
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br, 23H; bl. entddting e kebatiP=chnthiniddy fibeASitER & Avixtiird a%ﬂiﬂar_ecﬁ@%tem 15



Wiite salts are filtered off and the organic |ayer is evaporated and
di ssolved in nethanol. The rest of solid is filtered off and the

sol ution evaporated to give 1g of a dark red powder. 15 NMR in MeOD
in ppm 7580 2086000879 7.5, s, 2H, 6,95 br, 2H 4, br, eteriwDesies.
br, 3H, 3,1- 3,3, br, 6H (+Me0D); 2,7, br,2H, 2,5, br, 2H, 2,4, br,
4H, 1,6, br, 3H, 0-7-1.5, br,12H Exanple A-36: 202r 1.06g

copol yacrylic acid-butylacylate (19.5% solution in dioxan (1. 6mol
eq. COOK)) are diluted in 5nl acetonitrile. 0.5g

N- et hyl 3- am o 0 ar bodi i. ) dded and
the react PR fp v ElegBale onfaEanSmid g fof kg beSBedh
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t enper at Guéefrpere] B presy iRGOEL BERTOPETIIER2E 0f/¢d\eE G Beratirp gontaipif fibers
evapog at fasl et

R R e A A e R P s A
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2,5-3,4, 5br, 23H, 0,7-2,0, br, 16H B. Application Exanples: For
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1 bl onde "I‘I%PrPc?slséé’g'nPﬁﬁsRG N Wite Hair), 1 middle blonde hair tress
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ur op. re hair oring Solufion:
150, 06w wrSiebhte 87 ¢ rmilpdiabil FrbEr TR e P b s 3 e
di ssol veb. i neain@trerkesatinreos@ining fiver witiOth&oniktuwreRireprreccarséep200UP (1 Dt
185971.5) in water; pH adjusted to 9.5 with 50%citric acid solution
or nonoet hanol am ne solution). For sone exanples different solvents
or sol vehtrthermengr i present ibeantion eiales alsi irpcesp éor giysing keratinFedsitainig fiber® The
hair tressegiphe d&%@@fﬁﬁﬁ&é%é}% B)Oar{d'l?c)fa%'cﬁﬁﬁéagjn%ﬁ%%ﬁ%ouﬂ_&ewmch
coloring solution was applied’directly to the dry hair, incubated for
20 mh. at ‘FQS’Eﬁﬁsﬁ%rrperature and then rinsed off under tap water

(wat er t gnpesAhY i kefolir-cbhtainkig fibefd idef ;ﬂk@m@f:omtoﬂé wztﬁaﬁlehétmﬁa cﬁpped
Then it is chUt wi.t h. a paper towel I‘IeP Ig

! oom t emper SERSGrpTPoyY 2ud 5 cBEHIST compIe, PG PRICHEN 4 SeGIOBR GePHEL o
two sets of amajtronélry%l&ﬁ&ilzﬁﬁgﬁugﬂmednw ppthallyie treagresenoa di 4 fuather dyenands et
of the dyed tr es, | hed vm {1 )00 ( GOLDVELL

definition %p,olloo?%ﬁf&*v flqlﬁhqas ?ﬂe dye BrPUI?:g{TgE(ﬁgoannéjrﬁghanpoo) usi ng
apprax. B. S@Jmlagﬁmcplf mrth@mgebf@@sZ ynicetmerd pvithaanecid( optiosally in the
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are 30rinse resse

and dri ewtwnerpr@vmath@tadieeéfrm@ﬂea&ewo@rrh ﬁb‘ﬁﬁ%?roaﬁdlf%o formula 6@&)&&)@6 is
repeated 10 15Lg%§ese;ﬁhen the color |loss of the set of washed tresses
relative to the set of unwashed tresses is evaluated using the Gey
Scal e according to: Industrial Organic Pignents by WO

20082@09$I7@&$5658%Q&%@5@9ﬂ&md atld cougtig d@ﬁ{p&bhtl"lﬁiﬁf optidfdlly @b oxidizifdlagdhe

10: DN 5"§b? %1982 ) rstel I ung und er An erung der

Far be", AGIEPAEPMRGYR] car PPYSd ALY %‘rqdd%fd%éﬂ?ﬁeéa't’? bR Exanpl es

Bl - B3lsimultineaoplye Dye SoI vent Hair Color Intensity Brilliance Wash-

Type f ast ness Bl Al Water (pH 6,9) blond red
Preferably, the capped diazotised compound and the coupler compound are applied

30 simultaneocusly, in a single composition.

"Alkaline conditions" denotes a pH in the range from 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.



good good 3 m ddl e bl ond red good good 3 bl eached red good good
3-4 82 Al Plantaren /Water 4:1 blond red good good 3 m ddl e bl ond
red good good 3 bl eached red good good 3-4 83 A2 Col oring Solution

bl ond red vgoeshsgpath 4-5 m ddl e bl ond red good good 4chrEpri0lbhReshed
red good good 4 B4 A2

10

15

20

-49 -

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 compesition 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.



Pl ant aren/ MeOH 3: 1 bl ond red good good 4 m ddl e bl ond red good
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good 3-4 8foAdhsle®dser i ng Sol ution blond red- brown good pgga®db7/056945
m ddl e bl ond red- brown good good 4 bl eached
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Preparation Examples

Part A: Polyethvlenimine based

5 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 cne 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.

10  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

15  PEIl 5 with an average malecular number weight of 10000 g/mol

Dyes use in examples A1 to A28:
Dye 1: -
ye cly
N
D—N
N @]
\
Dye 2: cr
{
N
A\
SO
N N F
\
Dye 3: cl
g
N
[: >_+$
N N
\
F




brown brown good good 3-4 87 AS Col oring Solution blond red good good
4 m ddl e bl ond red good good 4 bl eached red good good 3 88 A6
Col oring Solution blond red good good 4 m ddl e bl ond red good good
4-5 bl agghadoisggth good good 4 WO 2008/ 009579PCT/ EP2 Q126945694531 -
Table 3: Results for Application Exanples Bl - B31 Exanpl e Dye
Solvent Hair Color Intensity Brilliancg Wash- Type

Dye 4. %)
—0— ﬁ—o‘
0
CI
Dye 5:
\ /—C
Dye 6: |
< >—N —N —
N\ .
W

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

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

Workup Procedure 2:
The reaction mixture is cocled 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

10 precipitate is filtered off and dried under vacuum.

Workup Procedure 3:
The reaction mixture is cocled to room temperature, the product is fiitered off and dried in
vacuum.
156
Workup Procedure 4:
The reaction mixiure is cooled to room temperature and 1 eq. of hydrochloric acid (relative o

the amount of dye) is added. The precipitated product is filtered off and dried in vacuum.
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Workup Procedure 5:
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bl eached red good good 4 B10
m ddl e bl ond red good

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 isopropano! and dried.

Table 1: Reaction conditions for the examples A1 — A28. Mn (PEIl} 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(PE)) | Dye |Ea.Dve | Sovent | T°Cl | Time | Workup | yiglg | Product
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
(pPH 7 -9)
Ad 423 Dye 1 1 MeCOH 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 B5 red
AB 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
A2 423 Dye 3 0.5 AcCN 55 24h 1 122 violet
A13 600 Dye 1 1 MeOH 60 | 22,5h 2 23 red
Ald 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 22h 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 | Dye 2 1 isoprop- 40 22h 3 36 red
A23 423 Dye 4 0,5 EtOH 78 193h 2 56 orange




bl ond red good good 4 m ddl e bl ond red good good 4-5 bl eached
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m ddl e bl ond red good good 3-4 bl eached red good good 4 B13 All
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Table 1
Example | Mn(PEl} | Dye |Eg.Dye| Solvent | T[°C] | Time | Workub | vield Product

Procedure Color
A24 600 |[Dye5| 05 BuOH [60-100| 25h 4 28 vellow
A25 B00 [Dye5| 0.1 BUOH [100°C| 21h 1,92 88 vellow
AZ6 B00 |[Dye5| 0,25 | BuOH |[100°C| 21h 0,86 61 yellow
A27 423 |Dye5| 0.5 BuOH [ 100°C | 22h 0,21 12 vellow
A28 423 |[Dye6| 0,1 CHCI; | 40°C | 6n 0.07 63,6 | vellow

Table 2: Analytical data for examples A1 — A28. The ration n(Dye)/n(Neg) is the ratio of poly-
mer bound dye malecules to the total number of nitrogen atoms in the polymer

)
Example | Mn (GPCRN | (waten) 1H nmr (D20),  (ppm) n(Dye)/n(Npe)
7.9 (m, 28), 7,5 (m, 2H), 6,8 (m, 2H), 2,64.5
Al - 4850 | (7 15H), DMSO-d6 -
A2 2937 490nm 16,2-8,1 (or, 6H), 2,6-4.1 (br, 13H) 0.63
A3 1980 487nm |6.7 (br m, oH), 7.3 (br m, 2H). 7,8 (br m, 2F) 0,16
Ad 3506 495nm |6,2-6.1 (br, 6H), 2.2-4.9 (br, 13F) 0,63
7.7 (m, 2H), 7.3 (m, 2H), 6.8 (m, 1A}, 6.6 (m,
AS 3145 | 491nm 1411y 2'6-4.1 (br. 14H) 0.48
" 2557 PV (7bf (. Z)H), 7.1 (m, 2, 6.5 (m, 2H), 253.7 oo
e e o6 (75? (. 2):-1),7.3 (. 2F), 6.7 (m, 2H), 2.64.1 -
- 7.8 (m, 2H), 7.3 (m, 2H), 6.8 (m, 2H), 2.63.9
AB 485nm (br, 24H) 0,23
- 7.7 {m, 2R), 7.1 (m, 2H), 6.6 (m, 2H), 2.53.9
A9 48snm | 7 G2 0,09
- 7.9 (or, 21, 7.3 (br, 2H)6.8 (br, 2H), 4.0-26
A10 494nm (br, 51H) 0,08
AT1 - 520nm | -
7.8(m, 1H), 7.5-7.7(m, 3H), 7.15{m, TH),
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 (b, 13H) 0.55
At w515 204 mm (sz . 2)H), 7.3 (m, 2H), 6.7 (m, 2H), 2.64.0 051
485 [7.5 (m, 2H), 7.1 (m, 2H), 6.5 (m, 2H), 2.53.9
A15 5240 (water) | (br, 14H) 0,48
7.9 {m, 21), 7.5 (m. 2H), 6.8 (m, 2H), 4.0 (m,
A16 - 489nm | 611y 2 3.3.5 (br, 17H) in MeOH-d4 0.23
e son1 RV be(gh 2)H),7.1 (m, 2H), 6.4 (m, 2H), 2.4-3.9 04
g - o1 (76? % 2)H), 7.2 (m, 2H), 6.6 (m, 2H), 2.6:4.0 0a
IXE 4670 —[7.0-8.1 (br, 4H), 6.5 (m, 2H), 2.4-3.8 {br, 17H) 0.35
AZ0 5548 486nm |7.0-8.1 (br, 4H). 6.5 (m, 2H), 2.4-3.9 (br, 19F) 0,32
A2 7264 490 nm | 7.6 (m, 2HY, 7.2 (m. 2H), 6.6 (m, 2H), 2.5-4.0 0,36




B14 A1l Col oring Sol ution blond violet good good 3-4 m ddl e bl ond
vi ol et good good 3 bl eached vi ol et good good 3 B15 Al 2 Plantaren
/Water 1:1 blond violet good good 3 m ddl e bl ond vi ol et good good

3 bl eagh@dogi@set good good 3-4 B1l6 Al3 Col ori ng SolpgtriEphoobhssngs

brreodw n good good 4-5 m ddl e bl ond red- brown
-24 -
Amax
Example | Mn (GPC-R!) | rwater 1H nmr (D20), 5 {ppm) n{Dye)n(Npg)_
(br, 17H)
ADD 11814 488nm (7b? (1n%H2)H) 7.2 (m, 2H), 6.5 (m, 2H), 2.4-4.0 0,42
8.3 {m, 2H), 7.5 (m, 6R), 6.7 (m, 2H), 4.0 (m,
A23 3259 452 M | 30"5'4.3.6 (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
A27 i 493 rim %22-07il)(br m, 8H), 6.7 (br m, 2H), 4.0 -3.2 (br 0.28
_ 8.4 - 6.9 (br, 10H), 4,4 (br, 2H), 3.5 (s, 3H), 3.3
A28 190N | iy o), 2.8 - 2.3 (br, 53H), 2.1 (br, 2H) 0.08

Part B: Polysiloxane based

Example A-29:
oy e
/i \
N*N"N N;-NA"Ni'
l /\/\\ .0 \ .0 \ TS \
ﬁ ?1 ?: n ?I H

5  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.

10  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 in MeOH = 518 mm

15



good good 4-5 bl eached red- brown good good 4 B17 Al 4 Col oring
Sol ution bl ond brown good good 3-4 m ddl e bl ond red- brown good
good 4 bl eached red- good good 3-4 WO

2008/ 00957k eibsmdd207/ 056945 - 32 - Table 3: Resul ts feerMApporeibison
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Example A-30:
| | | | sk I I | |
—Si-O+Si-O—]+Si-O+Si— —_— —Si‘O‘PSi'O%Si"O%—Si—
| | h Y| Toluene I | X Y|
Pt cat.

H,N

To a solution of 7.5 ml of methylhydrosiloxane-dimethylsiloxane copolymer [68037-59-2]

5 (Gelest HMS 301; MW1800-2000, 25-30 mol% SiH, d =0.98; 30 mmol eq.} in 35 ml of
toluene 2.25 ml of allylamine (30 mmol) and 200p of platinium (0)-1,3-divinyl-1,1,3,3-
tetramethyldisiloxane complexe in xylene [68478-92-2]. The reaction mixiure is agitated for 3
days at 556°C and then evaporated to dryness to give 8.85 g poclymer.

10 MNRin DCMin ppm: 2.5 (t, 2H); 1.6 (br, 2H +); 1.4 (br, 2H); 0.4 (t, 2H)

Example A-31.

\

!
‘N—'(\ ]

/'

—:Si-O*P:Si-O{H}éi—O%%i— - —%i-O—P“:ﬁ-O%Ai—O . %i—

< iPrCH, 60°C {

H N HN

16 942 mg of polysiloxane A-30 are taken in 15 mi 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 isopropancl 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 emulsicn BCM/
water is left overnight. The DCM and water phases are separated, eaving a viscous phase

20  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 Solution blond red good good 4 m ddl e
bl ond red good good 4-5 bl eached red good good 4 B19 Al6 Water (pH
8, 3) bl eached copper good good 2-3 m ddl e bl ond copper good good

3-4 bl eagghedonpper good good 4 B20 Al 7 Col ori ng Selctidrody7iodcond
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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
}\j acetonile
NH °
’P\’O - 2 + @—Nm—(\ ] 75°C.24h
H,N N
X /
X = p-OMe, o-F
Y = Cl, MeSO,

Y
b

N
i
N
)\ . para: A-32
SNTSNTT ortho: A-33
\:/ Y_

Example A-32:

Reaction of poly(propyleneglycol)bis(2-aminopropylether) with 2-(4-Methoxy-phenylazo)-1,3-
10  dimethyl-3H-imidazol-1-ium chloride:

2g (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-

dimethyi-3H-imidazol-1-ium chloride in 14 mi isopropanol from 55° to 80°C for 21h. After

cooling, the reaction mixture is evaporated to dryness, solubilised in 100ml dichloromethane
16  and washed 3x with 25m| water and soda to give after evaporation of the organic phase

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

NMR in DMSC 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  Apaxin MeOH =503 mm
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Example A-33:

Reaction of poly(propylenglycolibis(2-aminopropylether), with 2-(2-Fluoro-phenylazo)-1,3-
dimethyl-3H-imidazol-1-ium sulionate:

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, 54; 0.9-1.1, br, 18H
Amax in MeOH = 531 mm

Example A-34:
""N/\§+
=N
N=N

55°C, 24h

NH
\ iPrOH, Ol\Hn/H \
N N,
N

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-imidazecl-1-ium chleride 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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10

15

20

25

NMR in CD2CI2 in ppm: 7.8, 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 i MeCH = 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 (1.72mmpol) 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 MeCD 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:
cl”
|
cl N ,NJ\N

N
Y R
.,N N N—
N \ o]

1.06g copolyacrylic acid-butylacylate (19.5% solution in dioxan (1.8mmol eq. COOH)} are
diluted in 5ml acetonitrile.

0.5g N-ethyl-N"-(3-dimethylamiopropyl)jcarbodiimid (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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After evaporation of the solvents the powder is washed with ethylacetate and dried to give
(0.74g of a dark red powder.

NMR in MeQD 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,
5 br, 23H;0,7-2,0, br, 16H

B. Application Examples:

For the application examples the following hair types have been used:
10 - 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:

15 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 monecethanclamine solution). For some examples different solvents or

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

20  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.

25
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

30  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



m ddl e bl ond yel | ow good good 4-5 bl eached yel | ow good good 4 B28
A25 Col oring Sol ution blond yell ow good good 3-4 m ddl e bl ond
yel | ow good good 4 bl eached yel | ow good good 3 B29 A26 Col oring

Sol uti on bBy@nehsuedshow good good 4 m ddl e bl ond yel | ®paTape676595;
4-5 bl eached yel | ow good good 3-4 B30 A27 Col oring Sol ution bl ond

yel | ow noder ate noderate 4-5 -30-

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

Table 3: Results for Application Examples B1 — B31
e | 5 Sl Hair . - Wash-
xample Dye olvent Type Color | Intensity | Brilliance tretnese
B1 Al Water (pH 6,9) blond red good good 3
rg;ggge red good good 3
bleached | red good good 3-4
B2 a1 | PlantarenWater | pond | red | good | good 3
rgllgglje red good good 3
hleached red good good 3-4
B3 A2 Coloring Solution blond red good good 4-5
rgllgg:je red good good 4-5
bleached| red good good 4
B4 A2 PlantargqlMeOH blond red good gocd 4
madle ! red | good | good 4
bleached| red good good 4
B5 A3 Coloring Solution | blond red good good 4-5
rg;ggge red good good 4
bleached | red good good 34
B6 A4 | Coloring Solution | blond bre“" good good 4
rown
middle red-
blond brown good goed 4
red-
bleached brown good good 34
B7 Ab Colaoring Solution | blond red good good 4
”;;gg:je red good good 4
bleached | red good good 3
B8 Ag Coloring Solution blond red good good 4
rg;gg:je red good good 4-5
bleached | red good good 4




m ddl e bl ond yel |l ow noderate noderate 4-5
noderate 3-4 B31 A28 Col oring Solution blond yell ow good good 4
m ddl e bl ond yel | ow good good 4-5

Exanpl e B3%0 2008000%g90f conpound of fornula A-29 is di ssetyed2dofrosseds0%
solution of a non-ionic surfactant (Plantacare 200UP, Henkel)

bl eached yel | ow noderat e

bl eached yel | ow good good 3-4

adjusted to pH 9.5 using citric acid .gy .nonoet hanol am ne. This 5red
dyeing solution is applied on the dry hair (two blond, two mddle
bl ond and two danaged hair strands) and allowed to stand for 20m n at
r oom t enperature—Hren—the—strands—are—+rhsed—urder—tap—water—and
dri ed 12TablPsk Re8Hts féReplidagion BrampldyBeé—-@3l1or Intensity Brill ance
\Mshl ng Coactnoce Rl anA +»~Ad ~~nA ~~~A 1 2 N _Addl -~ hl aoand r~d ~Ao~d nr\r\j
T ASTIICOO T UlluBl AW | uUUU uU\IU '_ lrL LA AN LAY § AV MNT UTTuU LAY HUJ\.\JIVHU-U
2-3 Danmggeslmes! (G0DE: gpod SoafD 20953057 2RGT | FRAANY [ 66AAD el |
Exarrpl e |IR33- 0 1% of L~nnr|nn||nri of formi A-311lis diskolved |'RSOESS D%
sol uti on of gpa ng‘n- iagni £PIBURPABYEIRD | ( Rhant|acar e |2QR4P. | Headee! ) 45
adj ustedtao pH B usi ng ctPHS% aciid or nponoet hanolamne Thls red
dyei ng dol ution |i s appl|ied on the air"g'dfﬁﬁi W Rbend| tys nl ddle
bl ond an ged lond
bleached red good good 4
B10 A8 Colering Solution | blond red good good 4-5
rgligcrz]l‘lje red good good 4
bleached| red good good 3-4
B11 A8 Colering Solution | blond red good good 4
rg;gg‘lje red good good 4-5
bleached| red goed good 3-4
B12 A10Q Coloring Solution | blond red good good 4-5
rgllgglje red good good 3-4
bleached| red goed good 4
B13 A1 Water (pH 6,9) blond violet good good 3
n;]igcr::::{e violet goed good 3-4
bleached | violet good good 3
B14 At1 Coloring Solution blond violet good good 3-4
nb‘lllgg:je viclet good good 3
bleached | violet good good 3
B15 Atz | Plantaren Water | piong | violet | good | good 3
n;]lggge 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 | 990 good 4-5
bleached | "% ood ood 4
brown g g
) . red-
B17 Al4 Coloring Solution | blond hrown good good 3-4
middle red-
blond brown good good 4
bleached | red- good good 3-4




S5hair strands) and allowed to stand for 20m n at roomtenperature,
Then, the strands are rinsed under tap water and dried 12h. Part BB
Results: Hair Type Color Intensity Brillance Washi ng Fast ness Bl ond
red noder ayeg 20m@eysai € 3 M ddl e bl ond red good good 3- 4 pBapamtosces
good good 3 10Exanples B34- B36: 0.1% of conpound of fornula A32-,
A-33 and A-34 respectively are dissolvgd in a 10% solution of a
non-ionic surfactant (Plantacare 200UP, Henkel) adjusted to pH 9.5
using citric acid or nonoethanolam ne. This red or violet dyeing
sol ut i on—s—appHed he —hai i :

- A a) aVlaVa - aalillala a aVaVa

two da ee81tBXHt and for 20m n at 15room
t enper at pre—Fhrep—therstrands—are riﬁ§c vder—tap w&%e+—aﬁ?—dﬁked
. r . -
12h.  Relsgximple Copeaing Polsymatt Hailr @e Qalopr| 1htgiisan s BrianBs § | Wasie o
Washing jof formila type Fastneds A-R32l linear Blond red ghr@ﬁ—%ﬁ%nd
3 M ddlLe bl ondl red good good 4-5 bl ealc REH" rled good good 4 A-33
l'inear Bl onglgvi o] eh1500&c@ARPSoIution | blond red good good 4
rg;ggge red good good 4-5
bleached | red good good 4
B19 Al6 Water (pH 8,3) |bleached | copper | good good 2-3
r;;ggge copper good good 3-4
bleached | copper geod good 4
: . red-
B20 A17 Coloring Solution blond brown good goad 3-4
middle red-
plond | brown | 9°°d good 45
red-
bleached brown good good 3-4
. . red-
B21 A8 Coloring Solution blond brown good good 3
middle red-
blond | brown good good 4-5
red-
bleached brown good good 4
B22 A18 |Water/Methanold:1| blond red good good 3
rg;ggge 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
. . red-
B24 AZ1 Coloring Solution blond brown good good 2-3
middle red-
blond brown good good 4
red-
bleached brown good good 4
: . red-
B25 A22 Coloring Solution blond brown good good 3
middle red-
blond brown good good 4
red-
bleached brown good good 4
B26 A23 Coloring Solution blond | orange good good 5




4 M ddl e bl ond viol et good good 4-5 bl eached vi ol et good good 4
A- 34 branched Bl ond red good good 4 M ddl e bl ond red good good 4

bl eached red good good 4 Exanples B60 - B70: 0. 1% of conpound of
formul a Avdo 20800987936 respectively are dissolved in a »0%eeslotbdicas of
20a non-ionic surfactant (Pl antacare 200UP, Henkel) adjusted to pH
9.5 using citric acid or nonoet hanol a ggi.ne. WO

2008/ 009579PCTI EP2007/ 056945 - 35 - This red or violet dyeing

solution is applied on the dry hair (two blond, two m ddle blond and
t wo danggetd—hat+—Sstrands—anrd—altowed—to—sStand—tor—20mh—at—Foom
t enper at|diable 3TResultslier Axplicatids Eaareples B$ed3dnder tap water and dried
12h. Conpetnt—Ha+—TFype—Cotor—thtefstiyHreaffeeYWasping—of—forfmH a
. = = A
Fastness Example A 3Byl pnd seideryood |gq(t J Chlodlistedzitp NBrillizpee gasn;‘ss
middle
blond | °r@nge good good 5
bleached | orange gead good 4-5
B27 A24 Coloring Solution | blond | yellow good good 4
middle
blond yellow goad good 4-5
bleached | yellow good good 4
B28 A25 Coloring Solution | blond | yellow good good 3-4
middle
blond yellow good good 4
bleached | ysllow goad good 3
B29 AZ26 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
middle
blond yellow good good 4-5
bleached | yellow good good 34
Example B32:

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

(Plantacare 200UP, Henkel} adjusted to pH 9.5 using citric acid or monoethanolamine. This
5 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 geod 3




good 3 bl eached red good good 3 A-36 Blond red good good 3 Mddle
bl ond red good good 3-4 bl eached red good good 3 5 M xtures of

pol yneric dyes: A dye emulsion, pH = 10.5 INGREDI ENT ww % M xture
of dyes asyvdememidaed in table 4, 5 and 6 x Cetearyl Al eghalr2ib208045
Cet earet h-20 4.50 Pol ysorbate 60 2.30 dyceryl Stearate SE 2.00
Sorbitan Stearate 0.75 Oeth-5 1.25 Cyyylic/Capric Trig lyceride

0. 50 Di sodi um EDTA 0. 05 Monoet hanol am ne 99% 0. 90 Ammoni um Hydr oxi de
29% 6. 60 Di hydr oxypropyl PEG 5 Linol eanmoni um Chl oride 0.50

Hydrol yzed S otein 20% 0. 50 Fragrance Drom 847 735- Day at the
Beach O.E@Eﬁ%ed Water 70C ad 100.00 10is nixed with 1.5 wei ght
of 9% hy@régefrropweand ofdorsllati3d1is dissbvet én ail @Y olutiorsofl enmrdpeit elifactant
applied ' ! i .
P hsed, (arlacds 360U, HeRUadiba o &5 uihl B eorihobGfdarie This
given i nF@M@Q@DIU“WSEQQWWQWQW@IFHD@WOE\@QH'dewm ang i edamaged
M xt ug eshf stFéﬁBs%demﬁé@tocgfﬁ'ﬁi fofEd¥in at room temperature. Then, the strands are

rinsed under tap water and dried 12h.

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

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

Results:
Compound | Polymer Hair Type Color Intensity Brilance | 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
bieached 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

20  a non-ionic surfactant (Plantacare 200UP, Henkel) adjusted to pH 9.5 using citric acid or

monaethanolamine.



Col or Formulation No.: of fornmula B37 B38 B39 B40 B4l B42 B43 B44

A24 yellow 0,05 0,3 A27 yel l ow 0O, 05 0, 05 0,1 A23 orange
0, 05 0,05 0,1 0,5A7red 0,050,1 0,05 0,05
WO 2008/009579 PCT/EP2007/056945
-35 -

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,

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 wiw %
Mixture of dyes as described intable 4, 5and 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 98% 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

10  is mixed with 1.5 weight of 8% 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.



Al'l 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 1) COOB BCB R =
copper, 0 = orange, B = browmn, R =red Table 5. M xtures of three

pol ymeri ¢ wigeasosnofs@VP. Col or Forrmul ati on No.: of fornmulpgr/EB4én 784045847
B48 B49 A27 yellow 0,1 O, 07 0,03 A23 orange 0,1 0,02 0.4
0,07 0,03 A7 red 0.3 0,01 0,03 Al Mgl et

Table 4: Mixtures of two polymeric dyes

Comp. Formulation No.:
of | Color
formula B37 | B38 | B39 | B40 | B41 | B42 | B43 | B44
A24 yellow 005 | 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
A1 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: Mixiures of three polymeric dyes.
Comp. Formulation No.:
of Color
formula B45 | B46 | B47 | B48 | B49
AZ7 yellow 0,1 0,07 0,03
A23 orange 01 002 04 0,07 | 0,03
AT red 0.3 0,01 | 0,03
All violet 0,1 0,1 0.1 0,03
Total dye content X | 0.3 0,197 0.8 | 0,11 | 0,09
Color resuli on
bleached hair " S B B B B
5 78 =black, B = brown
Table &: Mixtures of polymeric and direct dyes,
Comp. Formulation No.:
of color | geo | Bs1 | B52 | B53 | B54 | BSS | BSS | BS?
formula
AZ7 yellow 0.1 0.5 0.3 0.4
A7 red 0.2 0.2 | 01
A1 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 | 05 | 02 | 06 | 04 (241] 05 | 0.3 | 0.3




0,10,10.10,03 Total
result on bleached hair 1) S B B BB
M xtures of polyneric and direct dyes.

5" 8= bl ack,

Conmp. Col or

dye content X 0.3 0,19 0.8 0,11 0,09 Col or

B = brown Tabl e 6:
For mul ati on No:

of fornul avo Be8o®5d B52 B53 B54 B55 B56 B57 PCT/EP2007/056843 7
yellow 0.1 0.5 0.3 0.4 A7 red 0.2
-37 -
Comp. Formulation No.:
of Color
formula B50 | B51 | B52 | B53 | B54 | B55 | B56 | B57
Color result on
bleached hair ¥ B o o o B R O R

"Y' O = orange, B = brown, R = red

Example B58:

A dye emulsion (pH=8.8}, containing 1 % of the dye A16 and:; pH= 9.8
Cetylstearylalcohol 11.00
Qleth-5 5.0
Oleic acid 2.5
Stearic acid monoethanclamide 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 fress of brown hair. After 30 minutes the tress is rinsed,

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

10  Example B59:;
A dye emulsion, containing

0.1 % of the dye A16 and
3.5 % Cetearyl alcohol
1.0 % Ceteareth 30
15 0.5 % Glycol Distearate
3.0 % Stearamide DEA
1.0 % Sodium Olecamphohydroxypropy! Sulfonate
0.5 % Polyquarternium-6 and
water ad 100%
20

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

result is a red dyeing with good fastnesses.




0.2 0.1 Al violet 0.2 Direct Dye Basic Yellow 57 0

Basic Red 76 0.1 0.1 HC Red No. 3 0.1 0.1

NC Red BN 0.1

0.1 0.1 Basic Brown 16 0.1 0.5 Basic Brown 17 0.1 0.5

2

Basi ¢ Bl uew@® 2008/009579 PCT/EP2007/056945
-38-

Example B&0:

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 Octancate 0.750
Deionized Water 70°C 72.400
Disodium EDTA 0.050
Ccompound A1 0.900
Monoethanclamine 99% 1.000
Hydrolyzed Wheat Protein 20% 1.000
Monoethanolamine 99% ~ {1,900
Fragrance Drom 854 148 Linden Blossom 0.500
pH-Value: .90 — 10.40

5 is 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 bowi or applicator

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

fress 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-Aminc-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 — Nafrosol 250 HHR CG 0.75




0.01 Basic Blue 99 0.1 1.0 Total dye content X 0.5 0.2 0.6
0.4 2.41 0.5 0.3 0.3 WD 2008/ 009579PCT/ EP2007/ 056945 - 37 - CQOWP.
Col or Formul ation No.: of formula B50 651 B52 B53 654 B55 B56 657

Col or resuvo2am/0tdseached hair 1) BO O O BROR PCT/EP2007/056945
-39 -
Shade: Pure Red
INGREDIENT wiw %
Deionized Water RT 10.00
Isopropyl Alcohol 8.00
Qleth-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
Monoethanclamine 83% ~ 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 89% 0.20
Ammonium Hydroxide 29% 6.60
Dihydroxypropyl PEG-5 Linoleammaoniunt Chloride 0.50
Hydrolyzed Soy Protein 20% 0.50
Fragrance Drom 847 735 - Day at the Beach 0.50
Total: 100.00




0 = orange, B = brown, R = red Exanple 658: A dye enulsion (pH=9.38),
containing 1 % of the dye Al 6 and:; pH= 9.8 Cetyl stearyl al cohol
11.00 A eth-5 5.0 Aeic acid 2.5 Stearic acid nonoet hanol am de 2.5
Coco f attyweaeid/opsibet hanol am de 2.5 Sodi um | aur yl sul pPLTEPLO07/056945

1, 2- Propanediol 1.0 Ammoniunchloride 0.5 E DTA, Tetrasod iunmsa It 0.2
Perfume 0.4 Cornproteinhydrolysate 0.24®Gilica 0.1 5 is mxed with
the sanme weight of 6 % hydrogen peroxide solution and the mxture is
i medi ately applied to a tress of brown hair. After 30 minutes the

tress 'Slsrrh’ﬂét?ﬂnth %a«m?gm%ﬂg%rny%s& Berehide §8Gion HAE tﬁlerrﬁ/m@@smh@a.at eg

red. 10Exanpl e B59 ye enul sron, containing O.
and 3.5 %@@Fé%\?wssa?fd‘ﬁ% hair. ftep Woipxiea e tops 1s5Enssdaghampeesd, rivsed and

Di st ear atied THe Hes¥ R& 1Eh d9edin/Anlnteisigodium O eoanphohydr oxypr opyl
Sul fonate 0.5 % Pol yguarternium 6 and water ad 100% 20 WO

2008/ 009579PCT/ EP2007/ 056945 - 38 - Exanple B60: A dye emnul sion
cont ab ni BEgamfle3Bar yl Al cohol 12. 000 Ceteareth-25 5.000 d yceryl
Stearate stearate 0.500 Pol ysorbate 60 0.500

d et h- 10@8%&@%@ 8‘%%@ anoate 0. 750 Dei oni zed Water 70C 72.400
Di sodi umf E/Dilifﬂthed%M@MWpound Al 0.900 Monoet hanol ami ne 99% 1. 000

fal laVaVal

Hydr ol yZ‘M ot e 20910060 bnoethanotantne—99%—16- S %
Deionized Water RT 64.68
Acrylates/C10-30 Alkyl Acrylate Crosspolymer 0.55
Sodium Hydroxide 25% 0.03
DMDM Hydantoin 0.50
Sodium Cocoamphoacetate 32% 15.00
QOcocamidopropyl 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
Ciiric Acid 25% Solution ~0.20
Total; 100.00

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




Fragrance Drom 854 148 Li nden Bl ossom 0. 500 pH Val ue: 9.90- 10. 40

5is applied for 30 mnutes, at roomtenperature, to mddl e blond
human hair, and rinsed. The result is a red dyeing with good

f ast nesseswoORsmpdIses B61: 60mL of part A, 60nl ofeqraEPRoB/OSEEE 3
m of part C are mxed in a mxing bow or applicator 10bottle and
the mxture is imediately applied to-#41ress of brown hair. After 30
mnutes the tress is rinsed, shanpooed, rinsed and dried. The tress

has been dyed in an |nten5| ve red. Shade: Pure Red | NGREDI ENT
ww % t—ADetront—zed vv;u et m 20 60—SoditumSut-f+te—f-: OUAd 0% |
D sodi untreBtA—6-—65—Cocam uupl upyl Betarnme—30%4—00—F upyl cne—a yL,U|

2.50 Monoet hanol am ne 99% 1. 00 Tol uene-2,5-Diam ne Sulfate 0.25
p- Anmi nopAdend mnuss theytregs is rinse@-ang diredxihedieas bagebagniyed red.

2- Met hyl - 5- Hydr oxyet hyl am nophenol 0.50 2- Am no- 4- Hydr oxyet hyl AA
Sulfate 0.10 Erythorbic Acid 0.40 Deionized Water RT 43.55
HydroxyelEE@ﬂlE,@_@_él ose - Natrosol 250 HHR CG 0.75 WO

2008/ §09A/DREHbHr20@4inPa @94 of thddlye A1Bhmde: Pure Red

Cetyl Alcohol 3.00%
Ceterareth-25 0.50%
Distearyldimonium Chloride 1.00%
Quaternium-80 0.50%
Citric Acid 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.

10  Example BG6:
A conditioner containing 0.1 % of the dye A16 and

Cetyl Alcoho! 3.00%
Ceterareth-20 0.50%
Hydroxypropy] 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.

15

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




| NGREDI ENT W w % Dei oni zed Water RT 10.00 Isopropyl Al cohol 8.00
Oeth-10 1.00 deic Acid 1.10 Lactam de MEA 1.00 Fragrance Drom
837 375 Tropical Fever 0.50 Di hydroxypropyl PEG 5 Linol eanmoni um

Chl ori de O¥6Q008iNBrIDl yzed Soy Protein 0.50 Mnoet hanolPOTIEP20090386945
2.50 Total: 100.00 Part B: Deionized Water RI 80.50 Devel oper 6%

Di sodi um Phosphate 0.15 Salcare SC80-42 00 dycerin 99% 1.00 Sodium
Laureth Sulfate 27% 1.00 Etidronic Acid 60%- 0.35 Hydrogen

Per oxi de 50% 12. 00 Total: 100.00 Part C | NGREDI ENT w/ w % Dei oni zed

Water R lggrfuq'ﬁas; gfé'éb’HHfiUésAla 10— TFotat—106-00 a.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.

5 Example B67:
A conditicner 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 g.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.
10
Example B68:
A dye emulsion, containing
0.1 % of the dye A16 and
3.5 % Ceteary! alcohol
15 1.0 % Ceteareth 80
0.5 % Glycol Distearate
3.0 % Stearamide DEA
1.0 % Scdium Oleoamphohydroxypropyl Sulfonate
0.5 % Polyquarternium-6
20 0.2 % Disodium distyrylbiphenyl! disulfcnate 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



Exanpl e B62: A dye enulsion (pH 10.5), containing 1 % of the dye A
6:; pH= 10.5 INCGRED ENT ww % Cetearyl Al cohol 12.00 Ceteareth-20
4.50 Pol ysorbate 60 2.30 dyceryl Stearate SE 2. 00 Sorbitan Stearate
0.75 Aeth-5 1.25 Caprylic/Capric Triglyceride 0.50 Deionized Wt er
70C 66. 65 Di sodi um EDTA 0. 05 Monoet hanol am ne 99% 0. 90 Anmoni um

Hydr oxi de 29% 6. 60 Di hydr oxypropyl PEG 5 Li nol eanmoni um Chl ori de 0.50
Hydr ol yzed Soy Protein 20% 0.50 Fragrance Drom 847 735- Day at the
Beach 0.50 Total: 100.00 WO 2008/ 009579PCT/ EP2007/ 056945 -40 - is
mxed with 1.5 wei ght of 9% hydrogen peroxi de solution and the

m xture is imediately applied to a tTéss of brown hair. After 30
mnutes the tress is rinsed, shanpooed, rinsed and dried. The tress
has been dyed i Qai@n i ntensive red. 5 Exanple B63: A dye enul sion,
containing 1 % of the dye A16 and I NGREDI ENT ww % Dei oni zed VWt er
RT 64. 68 Acryl at esyrekQpadomMikyl Acryl ate Crosspol ymer 0.55 Sodi um
Hydr oxi de 25% 0. 03 DVMDM Hydant oi n 0. 50 Sodi um Cocoanphoacetate 32%
15. 00 Ococam dopropyl Betaine 30/%"3.100 Decyl d ucoside 3.00

Pol yquat erni um 7 0. 50 PEG 15 ql ﬁam' ne 0.50 PEG 75 Lanolin 0.50

Dei oni zed Wt erﬂﬁT, TA,0.05 Basic Orange 31 0.08

|sz/w2b"“
b An
5 () «—f A8 o A 1 ar
{ L Jen |
2.An X x, 2 An
{Y'la' 1 \(Yf*)
- p
An“ _
(1c) (¥,")— &‘{A‘]:“Bﬁﬂ%:&"(‘ff) ; wherein
MM

A and B, Independently from each other represent a polymer 'backb-une;
Xy and X; independently from each other are a linkage group selected from -C,-Crealkylene-;
-CxCpaalkenyleng-; ~Cg-Cigeycloalkylane-; Cs-Crparylens; -Cs-Croarylane-(Cy-Cypalky-

10 lene); ~C{O); ~(CHCH O)y5-; -C{O)0-} -OCO-; -N{Ry)-; “CON(Ry}; -(RyINC(O)}; -0<
=5-; -5{0}-: ~S(Q)~ ~S{O)}-N{R:Rz); or the direct bond;

Ry and R, indepandently from each other ara hydrogen; or unsubstituted or substituted,
slraight-chain or branched, monocyclic or polycyclic, interrupted or uninterrupted Cy-
Craalkyl; C-Craltkenyl; Co-Cyearyl; Cp-Crgaryl-Cy-Craliyl; or Ca-Craaikyl(Cs-Croaryl);

18 Yy and Y; independently from each other are selected from the
group of anthraguinone, acridine. azo, azamethine. hydrazomethine, triphenyimathane,
benzedifuranone, coumarine, dikelopyrrolopyrre), dioxazine, diphenylmethane,
formazane, indigoid indophenol, naphthalimide, naphlhoqhylnone, niroaryl, merocyanine,
methine oxazine, parinone, perylene, pyrenequinone, phtalocyanine, phenazine. quiro-

20 neimine, quinacridone, quinophialone, styryl, stilbene,, xanthene, thiazine and



Basic Yellow 87 0.01 Basic Red 51 0.01 PEG 40 Hydrogenated Castor Q|
0.95 Fragrance Drom 837 375 Tropical Fever 0.45 Gtric Acid 25%
Solution - 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 good fastnesses. Exanple B64: A
tress of blond hair is shanpooed with a shanpoo, containing 0.1 % of
the dye A16 and Di sodium PEG 5 Laurylcitrate Sul fosuccinate, Sodium
Laureth Sul fate 8.25% Sodi um Cocoam ph oacetate 20. 9% Met hoxy

PEG PPG 7/ 3 Am nopropyl D nethi cone 0s5% Hydr oxypropyl Guar

hydr oxypr opyl t ri noni um Chl ori de 0.3% PEG 200 Hydrogenated GG yceryl
Pal mate; PEG 7 % cer Cocoate 2.5% PEG 150 Distearate 0.5% Citric
Acid (30% 2.2% PRFFT ""”P%%"&’P??a"f'ﬂ?‘éé‘ legst e of Yy Y2 is a residue of an

2008/ 009579PCT/ EBPUPHE056945 -41 - | WaterAd 100% 1 After 5 minutes
the tress is rA'nikanddgndepingsity iin each ethesare dnagionbeen dyed red. Exanpl e
B65: 5A condiaandmiedepepdantydpm paaigotr dte budber ioa talye Al 6 and Cetyl

Al cohol 3. 08%rkCeit @maibetbm @b 180:50% Di st ear yl di noni um Chl ori de 1.00%
Quat er ni um 80 . HHenfbelsh CroA®b,dndAd pH=5 Perfunes; Preservatives (.s.
Water Ad 100%, |,§amgrlﬁgrg1§,%og tress of sharrpooed bl ond hair. After
15m n the tres‘}ﬁmr §thesu F r| ed. The tress has been dyed red.
10Exanpl e B66: A Condi |oneF cont aining 0.1 %of the dye Al 6 and
Cetyl Al cohol 3.00% Ceterareth-20 0.50% Hydroxypropyl Quar,

Hydr oxypr op1 t% PYYaFPERE RFRIBS | devh®in0% Quat er ni um 80 0.50% Citric Acid
Ad pH=5 Cct ocY yideniadspendenty iy pachbitehtixseisttdsdon ejhraetohmere, sgemgthPer f unes;
Preservati ves hydrazomethine, merocyanine, methine and styryl dyes.

3. Dye according to claim 1 or 2, wherein
15 Y, and Y; have the same meaning.

4. Dye according to any of claims 1 to 3, wherein
A and B, independently from each other are selected from polyethylenirnine, polypropylene-

imine, polyvinylamine; polyvinylimine; polyslloxane; polystyrene, polyvinylimidazol, poly-
20 vinylpyridine, polyDADMAC, polyvinylalcohol, polyacrylate, polymethacrylate; poly-

urethanes derived frem hydroxyl-terminated polyethers, polyesters or polybutadienes on

the ons 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/for from aminacarboxylic acids or the corresponding factams; polysaccharide,
25 starch, cellulega, lignin; and copolymers and blends of the mantioned pelymers.

30



g.s. Water Ad 100% is applied to a tress of shanpooed blond hair.
After 15min the tress is rinsed and dried. The tress has been dyed
red. 15 Exanple B66: A conditioner containing 0.1 %of the dye Al 6
and Cetaryl Al cohol, Sodium Cetearyi Sulfate 3.00% Cet erareth-25

0. 50% Di st earyl di moni um Chl oride 1.00% Quaternium80 0.50% Citric
Acid Ad pH=5 Canphor Benzal koni um Met hosulfate 0.1 Ethyl Salicylate
0.1 WO 2008/ 009579PCT/ EP2007/ 056945 - 42 - Perfunes; Preservatives
g.s. Water Ad 100% is applied to a tress of shanpooed bl ond hair.
After 15min the tress is rinsed and dried. The tress has been dyed
red. 5 Exanple B67: A conditioner containing 0.1 %of the dye Al 6
and Cetyl Al cohol 3.00% Ceterareth-2540. 50% Di st earyl di noni um

Chl oride 1.00% Quaternium80 0.50% Citric Acid Ad pH=5 Di net hi cone

0.9 Phenyl tri ey, B}e%&:@r@‘mg t§‘5 é!oiccﬁnq& t?‘]@‘tuﬁéfr%umhg‘?d %’%&H(b%LJ}A and ol ySI !

1849) 2.5 Poly, t Ad
100‘V3 i's apol |%M€Ll&ugnf%f'° 0 dyei‘ ’arﬁ’ a"a%‘iﬁ" ﬁ“%ﬂ‘a”"ﬁ t‘?ﬁm%ﬂfer 15me:1 t he

tress is rinse o %WF? SReSriQR i Leyielg meslenmrligyyeryid prstice: sttPntEx anpl e
B68: A dye erﬁ']”P’é"F6ﬁ°*‘d?foﬁ‘ﬂ?¥a'i'dﬁ|°h@‘ues°&“"%f8#SQIWed fEppaming. BromEng. 5 %%

Cet earyl al éoHB#: 151.0 % Ceteareth 80 0.5 % A ycol Distearate 3.0 %
St earam de DEA 1.0 % Sodi um A eoanphohydr oxypropyl Sul fonate 0.5 %
Pol yquart er ni urg. Bye200riidy Yadb:aEhs U &) whbryik iid Mieplbetygnt Lhsplyhanat e and
wat er ad 100%dysis Adapdod @docbor 30 minutes, at roomtenperature to

bl eached human hair, and rinsed. The result is a red dyeing with good

fastnesses 10 Q ?‘?D).}qucorling IE) QJyXFEE#n% ?tod)é.%vhgg coIre%Eomé quonnula
~’{"T4;%\/;q; , Wherein
Y

Yy is a residue of an organic dye selected from azo, azomethine, hydrazomethine,
merocyanine, methine and styryl dyes; and
m and n are a number from 0 {o 1000; wherein the sum of mand n = 3.
15

8. Dye according ta any of claims 1 to 6, which corresponds to formula

@ A Wli—h_ 4 . wherein

HN\

Y, isaresidue of an organic dye selected from azo, azomethine, hydrazomethine,
rmerocyanine, methine and styryl dyes; and
20 m, nand p are a number from 0 1o 1000; whergin the sumof m,nandp = 3.

9. Dye according to any of clams 1 to 6, which corresponds to formula

(5) R—Si- {?' OJ—ESI 0+Si R,: wherein

Rz I8 Ci-Csatkyl; and



Anr (10 01:5-Xit AAd- X2-ert) ; wherein rnpb. An A and B, |ndependently
torn each other represent a pol yner backbone; X1 and X2 | ndependently
rem each other are a |linkage group selected from-C, -Cual kyl ene-;

- C2-012al kenyl ene-; -05-Clcyel oal kyl ene-; Cs-d aaryl ene;

-05- Caryi ene- (Cl1-d ual ky- 10l ene)-;-C(0)-; -(CH2CH O 1l..5-; -C(0)0-;
-000.; -N(Ri)-; -CON(RL)-; -(RI)NXOQ)-; -0-; -S; -5(0)-; -8(0)2-;
-S(0)rN(R, R2); or the direct bond; Rl and R2 independently from each
ot her are hydrogen; or unsubstituted or substituted, straight-chain
or branched, nonocyclic or polycycllc, interrupted or uninterrupted
Cr Cmal kyl; G Cual kenyt CrOmaryl; 086010aryi-Cs-Cl0al kyl; or

Cr Cmal kyt (05-0mar Y1) ; 15 Yr and V2 independently from each ot her
aresel ected f e qr ant i none. acridlne, azo,

amet hl ne. igggégepﬁfﬁe%d%hfa mcmfﬁgthane benzodi f ur anone,

coumari ne, dlketo rroIo w4 dloXaZ|ne di phenyl Met hane, fornmazana,
i ndi gol d |ndopH%H CMWH% ?WQFPWTH% H@ﬁﬁ?ﬁﬁ@WﬁPﬁﬁﬁ% nitroaryl .

mer ocyanl ne. nethlne 0X ennon peryl ene, pyrenesuinone,
phtalooyanlne ghgpa |H§ ngne crinacrl done,

gui nophl ai one~ styry &xﬁﬁt ene, thlazine and - 44 -

t hi oxant hene dyes; * wherein at least one of Y1 and V2 IS
a residue gf n;Q&Qﬂﬂ‘ arlgye An2 and An3, | ndependently from each

ot her are an n ony | nde endently fromeach other are a
nunber from I3¢*3* ?“ﬁ??%deﬂ‘eﬁﬁr’ﬁf F® om0 to 1000; n is a number from
0O to 1000; and p is a nunber from1l to 1000: wherein the sumof m+ n
+ p 3. 102. Dyd'-&eaaswdiral2tvef @mal itn & whighisesewpnds wPmiind Y2 i ndependent |y
fromeach other aresgl gcted from anthragui none, azo, azomethine,

hydr azonet hi y YIB( ya ine, gethine and slyryl dyes. 3. Dye
according toc a|n11 r—o1%herern 15 Y, and Y2 have the sane neani ng.

4. Dye according to any of clainms 1 to 3. wherein A and B,

i ndependenl yr,f kont.aacimdot her are sel ected from pol yet hyl eni m ne,

pol ypr opyl enet, ., v . a0h yvdemed & ca@;1. pol yvi nyl i m ne; pol ysl | oxane;

pol ystyrene, polyvinylimdazol, poly- 20vinyl pyridine, polyDADVAC,

pol yvl nyl al cohq, Aca@kaﬁ@m&mmﬁgea|eml1%9@&raaﬁnsMLﬁﬁﬁor(ﬂﬁLManwnet hanes
derived from fydyoxyl -term nated pol yethers, polyesters or

pol ybut adi gnes on the one hand and allphatlc or aromatic
polylsocyanates n the ecursors thereof;

pol yani des and %g °S'ﬁ°" ?fmrdl;n&‘é’?]?"\?ed zfc’m(?"m"g{"ﬁgr?l*cr’?e"‘geagﬁﬁsd'?“f:ar boxylic
aci ds and/ or ‘F'?hﬁr‘ﬁm&'r#ﬁﬂ’ﬁrab%w'l’ﬁaée“&| ds or the corresponding
| ant erns; pol ysaccharide. 25starch, cellulose, lignin; and copol yners
and bl ends of t%ém%@m@’d"%@l%m@.‘Jf 3@3‘nf°f“®fam0<a€@mﬂmeng to any
of cl anms 120t o= ghlor sulvewieenn bot h t he pol yner backbone (A and B) and

resi due of an organic dye (Y1 and Y2) have a functional group slected
fromthe el ect aphinleinss Bdvargd Sel ect adrafncarBinhgited @nicnicafdeat €, nesyl at e,
met hoxy, aci dhegih A& drshfic mBidkhifvi by kasChd 94 & BRwia BRIV B@R) acARIY@r i de; or a
nucl eophllic gkpopup sel ected from am ne, hydroxyl and 5thiol. 6. Dye
accordi ng f.0 any of claims Ito 5, wherein the nol ecul ar weight of the

p0| yrreri ¢ aye I1 ﬁmaﬂc%gm%toclénqoo cho sestri %dl ng to any of

$| aIYTB | i‘ taor SSI il ucént% ?bers wutPPa?least one e of Ft)mr]ua r(fc)ms defyedgchaln_emlerngl n

hydrazonethlnEMdﬁE¥8ﬂV§W?H@ °W@?Wﬁ %ﬁﬁﬁ yryl dyes; and mand n are
a nunber fromO to 1000; wherein the sumof mand n a 3. 15 8. Dye
according to any of clains 1 to 6, which corresponds to fornmula (3)
nf, wherein \-Nno Y1 is a residue of an organic dye selected from
azo, azonethi ne, hydrazonethl ne, nerocyani ne, nethine and styryl

dyes; and 20 m n and p are a nunber fromO to 1000; wherein the sum
of m nand p 2 3. 9. Dye according to any of clans Ito 6, which



X1, X2, VI. Y2 11. Dye according and n are R3 defined as in claim
(1). to any of clans 1 to6, which corresponds to formul (7)Yr-x, O
wherein 7,2..y2, 10 R3is Cl-Csal kyl; and X1, X1, Y1, Y2 and n
are defined as in claiml. 12. A conposition conprising at

| east one dye of fornmula (la), (I b) or (1c) as defined in claim 1.
15 13. A conposition according to clainml2 conprising In addition at
| east one single further direct dye and/or an oxidative agent. 14.
A conmposition according to clainl2 orl$ in formof a shanpoo, a
conditioner, 20 a gel or an enul si on,, 15. A method of

dyei ngkeratin-containing fibers, V\/m’%ﬁ conprises treating the
organic material with at |east one dye of fornmula (la), (Ib) or (1lc)
according to claiml. 25 16. A method according to claimb,
whi ch conpri sear.ieRid B@rdhfi i T asion - 60 BkiRIcSHRGs feuidglhs Wi th at | east
one dye of for Ml Rerdih-htainibh s vith hGebst & HBbInBG brrhld (], 8LyH ey @Nd_an

oxi dative agec{aﬁne@lngaim ?Q'Fdlaﬂ alo:llé/sl It,aox’cd Let éa Ertrgelﬁﬁ qf?etthe%%égrﬂc aferjfa? 17. A
met hod accgrdv!,ﬁpgdte%mcl&g(qgl’ w?rr 15“ Lc .cgn;pr% ses rea"hglg t he
keratin-contal Ni Ng T1 DBers %97 o858 YR W SHBBINE "t *FEF Ul a (1 a),
(1b) or (1c) dé(%a"ﬂg”f‘i’dﬁaéi&eﬁg??"cl aim1 and at |east one single oxidative
dye, or treating thene organic material 5 with a dye of fornula (la),
(I'b) or (1c) as defined in claim1l and at | east one single oxidative
dye and an oxidative agent. 10 18, A nethod according to any of clains
15 to 7 wherein the keratin-containing fiber is human hair.

18. A method according to any of claims 15 1017 wherein the keratin-containing fiber
is human halr.



