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The invention relates -generally to conpositi/ohs and met hods for preparing
directly acting, sem permanent hair dyes that result in true color and do
not adversely affect the texture and condition of the hair after
application. The present invention nore particularly relates to

hair col oring conpositions and nmet hods conpri si el

ant hr aqui n&l&Wﬂ%ﬂMi@M$@N% MM¥ves and conponents
typikal |y GONTAINING NOVEBANTHRAOUINQNE MIXTURER| at i ons.
BACKGROUND OF THE | NVENTI ON Direct dye colorants
are essential elenents in hair coloring preparations for the

sem - per nafRLDYOF THERINVENATON f | bers, such as human hair. In contrast to
oxi dation dyes I'ch are conventionally devel oped with the aid of oxidizing

ageg s, 20 Su%ﬁﬁv&*ﬂfn%ﬁ?es% ' '1?% cBinpBsitibns Afdl tBlodY fir prépding
hair on their own, w thout oxi dl zing agents, at roomtenperature.
Unl i ke oxi direttheactings semipermpmentrhaizdyeothatireseld in true color and dpanot adversely

advant ageou 0 not cayse the appgajancg of enmar ' I r.derl ne
phenomenon agjé%/'vﬁgé EXtpre %ﬁ&&ném?n Hgﬁﬁ? f’@ﬁ Ffsap@?icqhoél' hgﬁé b%ﬁﬁ“qtlﬂg&ggg\ﬂ’%
roots of t ?ﬁxfﬁcular related¥d Hair €loring compositions and methodscofipridfiig fovel
conpositio or the sem - permanent coloring of hair should

opti mal |y asthvaquizoned AQ")dxes inaadditiondtor asherpdditives sad cempenentsitypigally sisediny

colﬁ. The, . d\éﬁd taai e sh utlid be resistant to fading due to |ight
or T1icti ot Sgmipermangghpaly dye IormulalionSqe i her ranent dyes shoul d be
t oxi col 0gi GAECKAROUND ORITHE INVMENTDRONESiI stant to change in the

hue or col 6r 1T another substance is applied to the hajr, such as a,3 0
per manent wave and t HRirggtidye colorants are essential elements in hiif colqrifg-prepafptigns

avai | abl e gol @reas@ni- e %ﬁ%ﬁgﬁ:ﬁ? o?lgé&ﬁn%?beh?/ sEchiRiXan hair. In conthREEh

sem - permanent hair “co act ual a mxture of three blue
ant hr aqui noridatiobidypewhichBire esndntidraliindevaped with, thEBiBof Gddizingagentsy 23) .

rTrgf;{,q act ur Sueh ;ns ﬁ}&zgenofaerg%d%,’ di[r)eBcﬂ%(A'ac%?lg J)?Es g&ori haif on their gwg,u{’viitﬂgutt he
oxidizing agents, at room temperature. Unlike oxidative dyes, semi-permanent or direct
dyes advantageously do not cause the appearance of a demarcation or borderline
phenomenon between the ends and half-lengths of the hair and the growing roots of the
hair.

25 A direct dye composition for the semi-permanent coloring of hair should
optimally serve to cover gray hair and to apply a new color to hair of any color. The
dyed hair should be resistant to fading due to light or friction, e.g., rubbing.
Semipermanent dyes should be toxicologically benign. They should be resistant to
change in the hue or color if another substance is applied to the hair, such as a

30 permanent wave and the like.

The commercially available colorant Disperse Blue 3 (DB 3) is a widely
used semi-permanent hair colorant. It is actually a mixture of three blue
anthraquinones, Disperse Blues 3, 14 and 23 (i.e., DB 3, DB 14 and DB 23). The

mixture of DB 3, DB 14 and DB 23 is produced duﬁng the manufacture of



- 2- comrercical ly available colorant DB 3, which is synthesized

by reacting quinizarin (i. e., 1, 4-dihydroxyant hradui none), or
| eucoqui ni Wer99M02124i th a m xture of 2- am noet hanol peTiUsssyhIgizanm ne
(Vent kat araman, K., 1952, The Chem stry of Synthetic Dyes, Vol.

1, Academ c Press Inc., New York, p. 809; Absfahart, E.N., 1968, Dyes 5
and their Internediates, New York: Perganon Press, New York, p. 176) as
r epr esent edorheveeticdllyl available colorant IDB 3¢ jwhich is synthesized by reacting quinizarin

(i.e., 1,4-dihydroxyanthraquinone), or leucoquinizarin, with a mixture of 2-
aminoethanol and methylamine (Ventkataraman, K., 1952, The Chemistry of Synthetic
Dyes, Vol. II, Academic Press Inc., New York, p. 809; Abrahart, E.N., 1968, Dyes

5 and their Intermediates, New York: Pergamon Press, New York, p. 176) as

represented hereinbelow:
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As those having skill in the art will appreciate, the technical name of the
specific DB 3 anthraquinone is 1-[(2-hydroxyethyl)amino]-4-(methylamino)-9, 10-

10 anthracenedione (Intémational Cosmetic Ingredient Dictionary, Monographs, Sixth
Edition, Eds., J.A. Wenniger and G.N. McEwen, Jr., The Cosmetic, Toiletry and
Fragrance Association (CTFA), Washington, D.C., 1995, pages 350-351). DB 23 is
chemically known as 1,4-bis[(2-hydroxyethyl)amino}-9, 10-anthracenedione, and DB 14
is chemically known as 1,4-bis(methylamino)-9, 10-anthracenedione.

15 The mixture of different anthraquinones comprising the commercially

available colorant DB 3 has been shown to be efficacious as a hair dye due to the
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TABLE 1 Conposi tions of ially-available DB 3 sanplfs
anal yzed by JHPLC* ;%j Arti si IWe
Bl ue B It rasperse Brilliant Blue B .
(Sandoz Cor JGompositions of commercigllyayailable DB 3 samples analyzed by HPLC
Artisil Blue B Intrasperse Brilliant Blue B
(Sandoz Corp.) Supra
(Crompton & Knowles
Corp.)
DB 3 30.7% 28.6%
DB 14 9.1% 4.4%
DB23 . 14.2% 17.3%
DV1 0% 11.3%

* The remainder of the samples are other colored components and colorless dispersants.

20 Thus, it would be an improvement and an advantage in the art to have a
direct hair coloring product containing anthraquinone dyes for darker and more intense

coloring of hair, but which avoid.the above-listed disadvantages that are associated with



(Crompton & Know es
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28. 6% WO 99/02124 DB 14 9. 1% PCT/US98/11513
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- 4- synthesiscaandgise of smdﬁmn@xmw@a@nﬁminﬁnfa aecnot idgsasibied. clheor i ng
D8 i oxithiaghingne, dvefs) that e disclonsd kY TiuB % & speclnfilyRARTER 23

hair is di sdihparstypropylatindgtcuiptat Position 237 thedholeeuld. Junino et al. The
synt hesi s and use of ifeCifIC m xt ures of anthraqui nones, are not descr.i bed.
The 5 ant hr aql¥- AoReterh N3, 368,842 do &.4; gé*sﬁfs%‘dﬂbg's QPfs/water solyble
speci ficall j - Rl ' :

o5t i on 4 SpirSAthEEhcAp Rair dyes, butis sildlh gAY BRIt AithAGUALRL Biffures as
3, 368, 942 t destdriied bailecpresnt aventiorscl oses wat er sol ubl e

. : . i , EC| O % i -
ot BPaau none: mxt ur U so¥aita N6 4,834 7R 30 1.5 T3l er b RECtvaits rormmesitions 10
U.S. Patent glgpe éﬁrgé%oyo@ﬁxfgtcﬁ mh%;fmjﬁx %bié{gﬁge, Hnionig BN dSUTTS, SRARGRINbh&NSs

for the direct coloring o I C nprise, anong ot her dyestuffs,
ant hr aqui nosrebwhich require tharude wfiaianthemgume t he use of a xanthan gum

Pat ents whi ch di scl ose ant hr.agui,none dyes for hair i.ng are U. Pat ent
No. 3,168,441 to M sPpfents “%FP&’ discloge a@H‘E‘%E).ﬁY%‘,f%S%%é’e‘PS’ﬁ?é’Pﬁn? aen
al.; U S Wo. 3,168,4413tMNBiINR %1, ; U. $8PatertMN0.53,349,098 %o F> PhfiPet’d13, U, 314, 505
o A_ Chan et al.; o B. Murphy et al.:

t U. S. Patent No. -5,112,359 to B
and 1é S. Pa?@iﬁ'(‘mos- E;;ﬁ&@ﬁ%?i@@@%osl 5: lé?sﬁp%t S’aﬂ'4’ 505 to A. Chan et al; .S. Patent
No. 5,112,359 to B. Murphy et al.; and U.S. Patent No. 5,520,707 to M.-I. Lim et al.

None of these patents disclose the novel anthraquinone dye mixtures having enhanced

dyeing properties and improved color intensity when used with other dyes as described
by the present invention.

20 DE 4,031,342 discloses 1,4-bis-(hydroxyalkyl)amino anthraquinones, but
does not teach or disclose particular mixtures of anthraquinones having chemical
structures described for the anthraquinone components of the present invention.

The use of anthraquinone dyes such as DB 23 in the dyeing of synthetic
fibiers, e.g., polyolefin fibers, has been described, for example, in U.S. Patent Nos.

25 2,199,813 and 3,235,322, but is clearly distinguished from the use of anthraquinone
dyes in compositions for the coloring of keratinous fibers, such as animal and human
hair, 1,4-diaminoanthraquinone disperse dyes have also been disclosed, in an unrelated
field of art, for use on synthetic polymer substrates such as cellulose acetates, nylons
and polyesters (R.S. Sinclair et al., 1975, JS.D.C., 91:399-405.

30 The blue anthraquinone DB 23 has been disclosed in U.S. Patent Nos.
4,835,314, 4,921,504, 5,030,241 and 5,037,446, but is used in each as the sole
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Yet another object of the present invention is to provide novel
anthraquinone dye mixtures, as described, which demonstrate a surprisingly and
unexpectedly stronger synergistic dyeing effect than does conventionally known DB 3
when the anthraquinone dye mixtures of the present invention are used alone or in

25 combination with other anthraquinones routinely employed in hair dyeing, for example,
Disperse Violet 1.

Further objects and advantages afforded by the invention will be apparent
from the detailed description hereinbelow.
DETATLED DESCRIPTION OF THE INVENTION

30 The present invention provides new anthraquinone dyes, more preferably

novel mixtures of anthraquinones, for the direct dyeing of hair, in particular, for the
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accordance with the present inve
m xtures were surprisingly found

of human hair. In

new ant hr aqui none
Dre intensely than
8 I n
accordance with the present invention, & P} _ant hr aqui none dye 5
m xtures contain three bl ue anthraqui nones havi nﬁ the general fornula as
shown bel ow: [err]

S 1

wherein R, and R; are, independently, monohydroxy C,-Cs alkyl, straight chain or
branched chain, with the proviso that in two of the anthraquinones, R, and R; are the
same, and as a consequence, such anthraquinones are symmetric, and in the third of the
anthraquinones, R; and R, differ, and as a consequence, such an anthraquinone is

10 asymmetric.

In accordance with the present invention, the novel anthraquinone
mixtures are prepared by reacting quinizarin with two amines, preferably primary
monohydroxyalkylamines, in which each amine has one substituent group, namely, a
monohydroxyalkyl group, linear or branched. The alkyl is preferably a C,-Cs alkyl.

15 For example, to synthesize mixtures of anthraquinones according to the present
invention, an amine mixture such as NH;R, + NH,R, is used, wherein R, and R, are as
defined above.

| Examples of suitable hydroxyalkylamines for use in synthesizing the AQ
mixtures of the present invention include but are not limited to, 1-amino-2-propanol, 3-

20 aminopropanol and 2-aminoethanol. In addition, all isomers of aminobutanol,
aminopentanol and aminohexanol can be employed in synthesizing the mixtures of the
present invention, provided that the amine is a primary amine. The synthesis of the
anthraquinone mixtures of the present invention is similar to the synthesis scheme

presented hereinabove for the DB 3 preparation.



wherein R err] and Rl err] are, independently, nonohydroxy Clerr] alkyl,
strai ght chgigy branched chain, with the proviso i of
t he ant hr aqui ngﬁ%? Rlerr] and Rlerr] are t he sane, ﬁg‘g}gsg@éw
consequence, such ant hraqui nones are symetri <. and in the third of the

ant hraqui nones, R[err] and Rlerr] differ, and’‘as a consequence, such an

ant hraquinone is 1 0 asymretric. I n accordance
with the present invention, the novel anthraquinone m xtures are
prepared by reacting ql:liewpreean't inventibn einbodies mralphﬂ'émntahiﬂyranuinmmlxtures

nanel v s Qbachlbed 354 dhiperets e R belgio Rt i Pt daRes BB dRe FFRBSR Ky
i's preferabliy, ag6hes gﬂergfehyhs sﬁot"aﬁaem reacu&%haﬁeoselwy tr&ﬂi gyc{ﬁmﬁéi&%ﬂ‘it ures

of ant hraqui nones ac present i on, an am ne
m xt 1P e sucramisodthineal ahd Bsammeptopmtcﬂr dvfnctﬁ[eelr cqmpnms ﬂﬁeadﬁfaent anthraquinone
def i ned above

hydr oxyal ky|°8mpﬁe’§“*f Jramely, PR 23 Jriady ﬂ%%@ 21 ﬁydroxmrgpx})a@gne}- t he
present i nvgﬂi@-m&ehmebﬁy A E1 aoa;s[bmyd&&@p}épyl)hnm]n@1@-aaﬂea%ﬂeamn§ 20

ani nopropanol and 2-am noethanol. I'n addi'tion, all”isorers of am nobutanol,
am nopent and®).-and ami nohexanol can be enpl oyed in synthesizing the mxtures

ami no. The synthesi o oh opyid ahd dibincBb @ tikite, Ml % i€ Biieddn SeRropREY oy

i nveh i on i syith thel présehPinvemticiy ik RRGWR it eduetin scheme B, by fRefER quisizarin with 2-
her ei nabove faqr the DB 3 _preparation.

-7- aminoethanol and l-armrnaré!-mrpegréﬂtanﬁ somprisestheserstiffereat antheaquinone:

ner o el oweCHPSRS Hhendl. DB 1@ hyirory By HE IR A0 R DBRRL, |

prepared, a9, Hh-aﬂmracanéd%amt@Mﬁbhd@s{&hﬁymtylpﬁqiyﬂ)am:m]l&]Ilﬂ-&hﬂﬂacmédloie S
am noet hanol _and 3-ami nopropanol . M xture 1 conprises three different

ant hr aqui nor®- conponents, nanely, DB 23;
1-[ (¥s hydr oxyet hyl ) am no4- [ ( 3- hydr oxypr opyl ) am no] - 9 ,
10- ant hr acenedi one (Il) and 1, 4-Dbis[3-hydroxypropyl)amno]-9,

10- ant hr acenedi ¥ 1 (2). Mbde 2ocond and
di stinctive mxtyre, mMr?‘}dﬁr,SHZ’ is prepared in accordgiceyyey 2CH ;OH

SOSLL L

0 HCH ,CH ,O0H 2CH ;0H
NHCH ,CH ,CH ,0H NHCH ,CH ,0H
NHCH ,CH ,OH 2c:u-l(omcu N

NHCH ,CH ,CH ,OH O NHCH ,CH(OHICH ,

O‘O@ YOG

O'  NHCH ,CH ,CH,0H . CH ;CH(OH)CH 4



10 with the present invention, as shown in reaction scheme B, by
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A third and distinctive mixture of the present invention, Mixture 3, is

20 prepared, as shown by reaction scheme C, by treating quinizarin with 1-amino-2-
propanol and 3-aminopropanol as depicted hereinbelow. Mixture 3 comprises three
different anthraquinone components, namely, 1,4-bis[(2-hydroxypropyl)amino]-9,10-
anthracenedione (4); 1-[(2-hydroxypropyl)amino]-4-[(3-hydroxypropyl)amino]-9,10-
anthracenedione (5); and 1,4-bis[3-hydroxypropyl)amino]-9, 10-anthracenedione (2).
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controlled by the 5 proportions of the gwo %W%H(Bﬁﬂﬂl i’n t he
synthesis of the m xtures. Notw thstanding, :

LT o

0'  NHCH ,CH(OH)CH ,

NHCH ,CH ,CH ,0H

O OH (o]
c
L — Q) e
J o U N CH 2CH(°H)CH 3
quinizarin

O  NHCH ,CH ,CH,OH

SOCL

0 NHCH ,CH ,CH ,OH

The relative proportions of each of the anthraquinone components in the
anthraquinone mixtures of the present invention will vary and can be controlled by the
5 proportions of the two amines used in the synthesis of the mixtures. Notwithstanding,
the mixtures contain three anthraquinone components. The anthraquinone mixtures of
the present invention further comprise both asymmetric and symmetric anthraquinone
components. For example, in Mixture 1, compound (1) is asymmetric, while DB 23
and compound (2) are each symmetric. In Mixture 2, compound (3) is asymmetric,
10 while DB 23 and compound (4) are each symmetric. Similarly, in Mixture 3,
compound (S) is asymmetric, while compounds.(4) and (2) are each symmetric.

The two symmetric anthraquinone compounds may be present in the
mixtures of the present invention in equal or unequal concentrations and, preferably,
each can comprise about 1% to about 80% by weight, based on the total weight of the

15 mixture. The asymmetric anthraquinone preferably comprises about 10% to 70% by
weight, based on the total weight of the mixture.



the m xtures contain three anthraqui none conponents. The anthraqui none

m xt ures of the present invention further conprise both asymetric
and symmetWP&4824r aqui none components. For exanpl ECTUPMISI3re 1,
conmpound (1) is asymretric, while DB 23 and conpound (2) are each
symmetric. In Mxture 2, conpound (3) is asﬂﬁnetrlc 10 while DB 23

and conpound (4) are each symetric¢.. Sim|lar e. 3, }
conpound (5) | s asynieisitp be updenstood shatouplgss Q‘Kﬁ d’pfﬁg.’ ir@eéaewngyﬁm ric.

Th
e two sy e pres%&[ﬁg&venfﬁ Ctﬂmmpe% ABor RBm Bﬁﬁ&‘&toftﬂe?)'ﬂ?sent

m xt ures O Ion 1 n equa or unequal concentrations and,
pr ef er abl yinvention are ind4dy weightc(wips); basedlooube tolal iweightafith@oistuse ori ght

based on the total weight of the 15 m xture. The asymetric

ant hr aqui nEPBPPYRPRr ably conpri ses about 10%to 70% by wei ght ,
basgd on the total waiglkadple! ﬂ?armiﬁih#b"qﬁmone mixture of the resent invention, the

- 10- IS to be understood t unl ess ot her wi se

speci fi ed, asymemmﬂlmqmmm(e g compoundofl) uméfﬁwwbneﬁpomngwtj@nﬂs in the

XS S8R SOTRD R AR Bl 105 BTEERE e son) mpgt B ik 1 %0 DY

conposi t i OBymmetric anthraquinones (e.g., DB 23 @#id exApaund, (2) hl fotﬂﬂi hraguUbB®@3eand

m xture of the present invention, the . gm’regtov f?hnt hr aqui none

f; S g., corrpomngm(dtlﬁ?m Mipsure 2) can M%&?&@Hh%p'@:i? apopt 90% o mlgWée 2)
onprise abou r

synrh"rrdét m)c ant hr aqui n%g&&ﬂ&g&%ﬁg&%ﬁ?ﬁ@i lggknﬁ&oﬁhg T%@%ré@ﬁegﬁg?%ﬂ? and DB

23 and comprisesCboRO25%4 tblhboxhtrﬁi% %f thiecasinnustric enthraquiene bodiabA@%% do about

90% of the total m xture. cor danc th the
present i nebouti7%e of eaghy f tbP sYmBpetic shthragpigone °°mp°ungs é‘n‘B‘P Feé’\flfwéut 25%
to about 63{9@%0&&%?3?%%“ 30% 35 WHEABEA BP theABpm AR alﬁ%hhﬁ‘inone and about

about 70% e symetric ant hraqul none conpounds. nost
preferred 5% to about 50V bfieazh of i sysernetzicanthrapisone meuns&D% of the

asy. tric anthraqui gﬂ'@e‘i?g}ﬁdﬁﬂ}aﬂb%g"t copaponents whlal/cgncl)pr?sgoe"aj.éh gP tﬂﬁ{glx%?%s of t the

synmet ri ¢ ant hraquin

ant hr aqui NQREpOEH PRRtiSn BV Very QiRTlArspolAies, aid thiesiuld histcifave fthe above-
the present i'nvention have ver‘)p/ simlar polarities, and thys shoul d not
al

have the amensioned disadvantagesof detp—bntglawhm@agfégtu@r-waeﬁf%usravw%na
f act f
Te0c; at e Y ARE I sBE bkl isPine 0B of the commerciafy gl DBY cdlbfant.

For example, use of standard thin layer chromatography conditions to separate the three

20 components of commercially available DB 3 (e.g., 9:1 chloroform:methanol on a silica
support) does not separate the components of Mixture 1 of the present invention at all,
and scarcely separates the components of Mixture 2 of the present invention. These
results demonstrate the close polarities of the components in each of the anthraquinone
mixtures of the present invention versus the disparate polarities of the different

25 components of commercially available DB 3. As a consequence of the similarities in the
polarities of the components of the novel anthraquinone mixtures of the present
invention (as illustrated by Mixtures 1, 2 and 3), variations in the ratios of these
components are expected to have virtually no effect on dyetake. In contrast, this
improved attribute of the mixtures of the present invention is not realized with

30 commercially available DB 3.
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25 nitrophenol, 6-nitro-o-toluidine, N-ethyl-3-nitro PABA, N-hydroxyethyl-2, 6-dinitro-p-

anisidine, 6-nitro-2, 5-pyridinediamine and 4-chloro-5-methyl-2-nitrophenol.

Preferred for use among the yellow/orange dyes are: Acid Orange 3,

Disperse Orange 3, Disperse Black 9, HC Orange 1, HC Yellow 2, HC Yellow 4, HC

Yellow 5, HC Yellow 6, HC Yellow 7, HC Yellow 9, HC Yellow 10, HC Yellow 12,
30 HC Yellow 14, HC Yellow 15, 4-nitro-o-phenylenediamine, 2-nitro-5-glyceryl

methylaniline, 4-nitrophenyl aminoethylurea, hydroxyethyl-2-nitro-p-toluidine, 3-



20 Yel l ow 13, HC Yel |l ow 14, HC Yel | ow 15, :
4-nitro-o-phenyl enedi am ne, 2-nitro-5- gl yceryl nethyl aniline,
4-ni tr opher¥yP 98@213det hyl urea, hydroxyet hyl - 2-ni tr o- p-t ol ui di RET/USIS/11513

3- et hyl am no- 4- ni t rophenoxyet hanol , 2-am no- 6-chl oro-4-nitrophenol,

2- chl or o- 6- et hyl ami no- 4-ni t rophenoil2- Basi ¢ Yel | ow 57, Sol vent
Orange 45, 4-nitro-m phenyl enedi anm ne, Natural O ange 6,

2- hydr oxyet hietiraming-4nnitrophenoxyetaan ,&WQ:C%M-ﬂiﬁophwol.r%ﬁﬂemﬁ;
6-nitro-o-t oétﬂ#,t i L}hg%l‘)nm@ Bife T4 sh hydr oxyet hyl - 2, 6-di ni tro-p-

ani si dine, 6-n edi'am ne and 4- chl or o- 5- net hyl - 2- ni t r ophenol .
Preferred foRedOraggeiRed:t HE Red [1pH®Rad o Hl/Bed 7y HC Red 40,CHERed 81, HC Red

o TSkt g TP bRl s
HC Yelsl ow 12hycﬁ'9xynpé'8?ylamﬁg-¥-ﬁid'6ﬁﬂeﬂﬂ’ 4HmixesLfHoptRenol, picramic acid, N—ﬁ2—

4-nitro-o-phenyl e amne, 2-nitro- B-E:agceryl nmet hyl-anit i ne,

4- ni t r ophenyhydroxystaxl)pitraméaacidyBasicRed 9] Dispetse Red 37, H-miettiyhd:-niso-p-

-12- t vyl am no-4- ni th |, _ .

22 oo PR S A S AP shcyssednin, 4amino

et hyl am no- 4njfiolipheRFBMineY ' ci@id'Mﬁ&ninﬂ'-dimethglﬂﬁﬂo@-ange/ Red: HC

Red 1, HC Red 3, HC'Red 7, HC Red 10, HC Red 11, HC Re 13, HC
Red 14, 2- ni itrediphenylnmined?’ earbaxylig-agidi r o- p- hydr oxyet hyl ani nophenol , 4- 5

hydr @gypr opyl am no- 3- npi I, I - alk MO- 31Nl l ' i+6,

N (220 nyclr o ERSRTRS i ise ARG B peplrbd @A W0be o HERGLETHE |,

gl— mﬁf hyl - g nRéed 8; ﬁChRSd 7, HC Iﬁeclbbe,nﬂﬁ)ena?ilB,m'd-nhrq-p-phenylenediamiae, 3-nitro-p-
-chloro-5-njtro- r oxyet - p- phenyl enedi ani ne, 4-am no- 2-

ni t r odi pheny %Pwmbﬁlﬁi i’?‘ﬁ&wwﬁﬂyw}ﬂﬂfﬁ}@ﬂ?lnﬂtwpaﬁ'no- 2-

ni trodi phenyhadbR&iof sietid i . Preferred

for use anon%lﬁishgélrog’dmorange 1Pea§d ye}sé%é&e)zs'HC Red 1, HC Red 3, HC

Red 7, HC Re¥idlé&; Dispérse Vidlet D-Disperse VigleesyHERIde 2nHGBIe-6i HEC Blype 9,HC

hydr @xyet hyl gim - QX | am nQ- 3- 0Lk r.o » Az-am no- 3-

nit rg)éhenol ﬁﬁegﬁggﬁg%% ﬁl,&%& %ﬁ%?@oﬁéd%q’ ﬁd}k’t’depﬂ&qﬁéﬂs{h sperse

Violet 1, Di b b Sitré-n- H&diZmingdC2 B i Bl ue 9, HC 15

Blue 10, HC %ﬁﬁf’%{w EC_BI ﬁ-_g ﬂllg,nﬁﬁlg \lfi%gll et | &'ﬁé l|$(t)ilzet 2, NN -bis(2-

hydr oxyet hyl hydroxyethyl)amipoldiphenylaminenanddBasiz- Violetd44- [ bi s( 2- -

hydr oxyet hyl ) am no] di pgenyl a-ne._and Basi c .Viol.et 14. .. . o

Preferred for use anon re?ﬁgeﬁo&lug? awgg r‘gde %eﬁeafrg'equ(ﬁse@t\,,mle,t ng%P&ée
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20 Blue: Disperse Blue 1, Disperse Blue 3, Basic Blue 7, Basic Blue 9, Basic Blue 17,
Basic Blue 26 and Basic Blue 99.
Preferred for use among the blue dyes are: Disperse Blue 1, Disperse
Blue 3, Basic Blue 9, Basic Blue 7, Basic Blue 26 and Basic Blue 99.
Brown/Black: Basic Brown 16, Basic Brown 17 and Acid Black 1.
25 Preferred for use among the brown/black dyes are: Basic Brown 16 and

Basic Brown 17.

In accordance with the present invention, the anthraquinone mixtures, and
compositions thereof, may optionally include one or more dispersing agents, such as
lignosulfates. When used, the dispersing agent(s) may be present in the mixture or

30 composition at about 30% to about 70%, by weight.
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20 the dye(s) employed, do not precipitate the dye(s), and are noninjurious and nontoxic to

the scalp. Ammonium hydroxide or aqueous ammonia, because of their freedom from
toxicity over a broad concentration range and their economy, are acceptable alkalizing
agents. However, other nonlimiting examples of alkalizing agents that can be used in
place of, or in combination with, ammonia or any other compatible ammonia derivative,
25 include alkyl amines, e.g., monoethylamine, diethylamine, dipropylamine or
triethylamine; an alkanediamine, e.g., 1,3-diaminopropane; the mono-, di- and tri-
alkanolamines, e.g., monoethanolamine, diethanolamine, triethanolamine, 2-amino-2-
methylpropanol and 2-amino-2-methyl-1,3-propanediol; polyalkylene polyamines, e.g.,
diethylenetriamine; or heterocyclic amines, e.g., morpholine, piperidine, 2-pipecoline,
30 and piperazine. Combinations and mixtures of the above agents are also suitable for

use.
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used in cosBB%i enoie Preferablyodbiout 659 46 abatit!ss®s. descri bed herein. Typically,
suc additives, when used, will be present .in quantities ranging

fr o%oabout 0.01%t o abemmon chelating agegtydghat sap be smpleyed in ghegasmpositions of the
about 55% jnvention include the salts of ethylenediaminetetraacetic acid (EDTA), nitrilotriacetic

acid, phosphates, pyrophosphates and zeolites.
Surface active agents, i.e., surfactants, that can be formulated into the

direct dye compositions of the present invention include anionic, cationic, nonionic or
25 amphoteric surfactants or mixtures thereof, Examples of suitable types of surface active

agents include, but are not limited to, higher alkylbenzene sulfonates;

alkylnapthalenesulfonates; sulfonated esters of alcohols and polybasic acids; taurates;

fatty alcohol sulfates; sulfates of branched chain or secondary alcohols;

alkyldimethylbenzylammonium chlorides; salts of fatty acids or fatty acid mixtures; N-
30 oxyalkylated fatty acid alkanolamides and the like.
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quantity of 1
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may optionally be added to the omMosLiL ong of the present
i nventi on dedvaiies.oRichas meh °@W‘?ﬁqo§-§'w\*ﬁ°g¥9€§r®&i%ﬁﬁ§7ﬁ spdium shlt of used
in hair dyej ' | | \ep N bsiké QPIMEX AN Kfitabled
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addi tion, I norgani c thickenin agent S such_as bentonite, may be
used. The thl%kierabout 20%. (Brdihazidy, the quaniftw thickener iadthe Presert GamPpasHions

quantities v%ﬁ”rah’g""é or?lva rnug1 ng%i % 5% 9%he ‘S/fé&psi@%f ftﬂeoégrﬂpo%i&on may vary from
about 1 cp to about 100,000 cp. For a typical lotion formulation, the viscosity of the

composition is between about 100 cp to about 10,000 cp.

25 Antioxidants that may also be incorporated into the present dye
compositions include a variety of compounds which are known and conventionally used
in the art for this purpose. Among the suitable antioxidants are the inorganic sulfites,
e.g., sodium sulfite, thioglycollic acid and other mercaptans; butylated hydroxytoluene
(BHT); sodium dithionite; various forms of ascorbic acid and its derivatives, for

30 example, sodium ascorbate, erythorbic acid, ascorbyl palmitate, ascorbyl laurate, and
the like. The quantity of antioxidant, when used, can vary appreciably. In general,



0.1%to about 20% O dinarily, the quantity of thickener in fhe present
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Cl2-Cll. Ocbfi¢entratibndohioh afoadtiquatene color shicknins Theseajuantitied ganevaoy over ey |

al cohol , cetyl al cohol, mneral ojl apd pe | at u can al so be
i ncor por at é;yj?ée range, but in general they will constﬁgtecfégre @BB@EOB{)}?% tﬁ(ﬁr;n@qter than agout

ant hr aqui ngge f@ré%t%ﬁ]% %%.fplre@!ﬂﬂ&efhei (*}IEQVHﬁ%Oﬂ'A rise from alftRH% S A6’
the present "I’'nvention 1n tinctorirafly effective anounts, 1.e., in
concent r at i59h,smotd prieferstdy abet;1% tocabout 3% d¢fitbe bamposifibmse quantities can

vary_over a wi de range,. but in general th 11} constitute.from

abo%{’ 0.001%to greatfe¥ ‘gﬁ‘éﬁpl’gg@ﬁ?n’ the °°mg°mt'?>%ac1°8&¥ré5<%feé’,resf55 onver?tmn

Pref erabl y ,m{fé‘on@%rfs% Witk asCPERfabREcakf @G fs USualRPfetmajobeetistituent of the 5%
|y about 0.1

nore prefera %to about 3% of the conposition. 15
For their aopiposiion.oThetamounboHwater camyaryoavsr diwide rangeh depandingin langedatti on

Const it benionHe aities 3¢ B Gt gt fiptostlif e Sorictlenk, ARoRBOGY, the,

| € anpun wat er can

a W de ranggaterd@medi cawbé Bs 1ifled abdit 10%, but preferdbly Wikt befeoth iabowts709% t6 he
ot her additives enployed in the conpositions. Accordingly, the

wat 8P cont elroutc2Y6 196 theshair dye eoraposifitfit 10% but preferably will be from
about 70%to 20 In 22EHEnA WD the! fHEsdiiirvelioh, $REBPShE cBRpositions are

preferably aqueous. The term aqueous composition as used herein has its usual general
sense as embracing any water-containing composition useful for the present purposes.
This includes true solutions of the dye in aqueous medium, either alone or in

25 conjunction with other materials or additives which are also dissolved or dispersed in the
aqueous medium. The aqueous dye compositions of the present invention also
encompasses any mixture of dye with the aqueous medium either alone or together with
other ingredients. The dye may be colloidally dispersed in the medium or may be
intimately mixed therein.

30 Further, the aqueous medium may comprise water, or water and an

additional or auxiliary cosmetically acceptable organic solvent. The latter may be
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Typical |y, i Visybs @tﬂb@ﬂ%ﬂ%gfreG%?ed”&Y‘ﬂmﬂé@ﬁx e alfThese may vary iy !

i nvention, or conblnations there are 1°’ncor por at in a dye.

vehild e simple aquefous kelutigyseamni/or suispensions ofifiel dyiertg veiyr snphistigated gquigoms
substances to the.hair., A, var,je such V(fhl cl es arerrlg(P own and

appr eci at ed“HPPOSIQNS gr thickened,qr gell‘ﬁéé‘@“‘r‘?ﬁys‘\‘fhﬁ Crgagts, 1opms, mousses

aqueous sol gigtQNgeRN AP the IS ORER M deberitka, d»eemmaqﬁﬁﬁanesxﬁmﬁ&s of ftiecd
aqueous conp05|t|ons or thickened or ge I qui ds, such as

creans, foaprssentineention areforpwiated in cosmetxcallyp@gemsble gemqlesazﬂdch hentainiee .
Oten, as descrihbed, e ,ant hragui none. mk Xt ures. o sent
Chvent i on aferond AFfos bk b ed AR Qe At 1 diOfic serfactapss, so¥EBReai
a 20 thiskeaend aﬂﬁ’&n@intb';ﬁébérﬁfhv@si Fedgrahtes;  eté1 0 SuthCaquedisibnEpdaitions,
cationic surfact ant s, solvents, 20 t hi ckeners ant | oxi dant's,

preser vat i vih® carmiery on vehislesamay, be Water on a squbingtion of piater twihhather solvents,
e.g., ethanol or polyethylene glycol. The dyes of the present invention may also be

formulated as aerosols in aerosol systems, e.g., an aerosol emulsion system in which the
dye or dye mixtures are contained in an aqueous phase of the system (for example, as
25 described in U.S. Patent No. 4,021,486 to Halasz et al.).

Emulsifiers may be used when the final form of the hair dye is to be an
emulsion. Many emulsifiers are by their nature also surfactants. Illustrative general
categories of emulsifiers include anionic, cationic, nonionic, amphoteric, fatty acid
esters and sorbitan fatty acid esters. Examples include, but are not limited to, mono-,

30 di-, and trialkyl ether phosphates, long-chain fatty acids with hydrophilic compounds
such as glycerin, polyglycerin, or sorbitol, and long-chain alkyl primary and secondary



the carriers or vehicles may be water or a conbination of water w th other

sol vent s, et hanol or pol yethylene glycol. The dyes of the
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di spersion of .the, var| ous ingredients can also be facilitated by heating

t he corrposP?’?sbﬁlF %H tenperatures varying fromabout 40[err]C to

110[err] C, either befoisQisdid édmmbn prickicdVes &1d sulvehts or swellinghents'f éhhafice a
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The ‘gresent i nvent i orf RgIPZESERY igyeniion “E M q{gd ke, Qﬁr

fibers, especially human hair, in which a composxuon according to the invention is

applied to hair for its direct dyeing. For the direct dyeing method, the compositions of
the invention are applied to hair by conventional techniques used in this art.
Tllustratively, when applied to living hair on the human head, the compositions of the

25 invention can be applied to the hair with a brush, sponge, or other means of contact,
such as pouring the composition directly onto the hair until saturated and/or manually
massaging or working through the hair. The reaction time or time of contact of the
dyeing composition with the hair is not critical and can vary over a wide range used in
the hair dyeing art, such as for periods of from about 1 minute to about 2 hours.

30 Preferably a period of from about 5 minutes to about 60 minutes is used; most

preferably a period of from about 10 minutes to about 40 minutes is used.



fibers; especially human hair, in which a conposition according to the
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t he exanpl es presented bel ow, which are provided by way of illustration. 1
0 the invention in any way. EXAMPLES

The foll owi ng exanpl es as set forthﬁﬂﬁ,h;harle meant to exenplify and
illustrate the various aspects of carryrmg oot the invention and are not
intddded to limt To evaluatelthe dyeing praperties ofnlye miwtures of the invention on

EXAMPLE 1 15 . . To, eval uate. the dyei ng propertjes of the
m xtures of Pyman haighlendsd gray hair swatches ﬁaqhaﬁl?rmeéﬁggsé yithyMidure 1 of

L1, e M YO 09, e P iyl +

t t 10%
;1)r F? (Zan hydr of(§-ytiscxyprapytyasino]-9, lo-mmr:c;(laiimxd@pnt)w&}% of -combination
10-anth | b 30% 90% af inatj . f 23
and 1. 4 bi SPEDR B, b apR Y ArBToRsD-Bng RO e Ehacesione rrihe ARE S 20
ver @0al so dyefe ald dyeli%witht 192 DB 34 { Artisil BiueBRin®Rith 1% DH 3b Phtdbperse

(I'ntrasperse _ . .. . .
Brilliant Blue B Supra). Artisil Blue B (Sandoz Corporation) and Intrasperse Brilliant

Blue B Supra (Crompton & Knowles Corporation) are examples of two, commercially-
available DB 3 dye preparations commonly used in hair dye formulations (see Table 1).
The total amount of colorant used was the same for Mixture 1 of the present invention,
25 DB 3a and DB 3b. Table 2 presents the results of the hair dyeing performance of
" Mixture 1 of the present invention compared with the hair dyeing performance of the
commercial Disperse Blue 3a and 3b products.
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and air-dried.y, iﬁﬁ@ 1 ] have been
due to effects ?kp@{?g%g%@n ye E PQ’ ‘ﬁ‘lﬂé’g‘%“g&ﬁﬁ‘ﬁ‘?‘)’&%e egaﬂla?s enpl oyed in
all of the 1 0 tests. TheLvaIuesfor t he

M xt Wwe 1-dyed swat ches show that these swatches

For these analyses, the hair was dyed for 30 minutes at room temperature
with 1% dye in a commercial semi-permanent hair dye base. The swatches were then
water-rinsed and air-dried. In order to remove any difference(s) that might have been
due to effects of the hair dye base, the same hair dye base was employed in all of the

10 tests.

The L values for the Mixture 1-dyed swatches show that these swatches
are dyed the most intensely (i.e., the lower the L value, the darker the color). The
results of this analysis are even more instructive when bleached hair is examined, since
this substrate better demonstrates the effect of large anthraquinone molecules. The b

15 (and 2b) and the L (and AE) values as presented in Table 2 demonstrate that Mixture 1
dyed bleached hair bluer and more intensely than either of the commercially available
DB 3 products tested, i.e., the more negative the b value, the bluer the dyeing.
EXAMPLE 2
The hair dyeing performance of the novel anthraquinone mixtures of the
20 present invention was evaluated in combination with other anthraquinone dyes typically
used in hair dyeing. As an illustrative example, Mixture 1 of the present invention was

used in combination with Disperse Violet 1 (DV 1). Bleached hair was dyed for 30



are dyed the nost intensely (i.e., the lower the L value, the darker the
col or). Th&o 99/02124 results of this analysis are even norepatresdgaakive
when bl eache d9(|a|r i s exam ned, since this substrate better
denonstrates the effect of |arge anthraqui nopg. nol ecul es. The b 15

(and Ab) and the L (and AE) values as presented in Table 2 denonstrate that
Mxture 1 mutes at roof ﬁx pElafite Qﬁﬁx f%' MiRh#eer oﬂDB m 1% tIagageysetRahn

ei ther of t conmer Cli a y aval l products tested, i.e.,
the nore neU'adlet\mItNm i{Disperse. Viohé lemptone& K;‘@Wﬁ%}) i @ commercial semi.
EXAVPLE 2 The I{IRAC f vel
ant hr aqui noWi?WE‘g“I&Fo?hghfbﬁ‘rwastﬂ Pvease ?%%%%@on Wagme%vrg%lggt% in
combi nat i onpMkdfRePid esbl@lt hr aqui none dyes typically used in hair
dyei ng. As gn I'lTustrative exanple, Mxture 1 of the present invention was
usedd n conbi nation with Disperse Violet 1 (DV 1). Bl eached hair was dyed
for 30 -2
m nut es at Loomtenperature with 1% MCABLE31 or DB 3a and 1%Intraqu;se

Red Violet RH New (Disperse Violet 1, Cronmpton & Know es) in
comerci al pem - PRI VluésOsf MAin Swatthes Dyedai r was t hen
water-rinsed and air- Qhinexnbie1 bf i Bréséht tvention + D\Pl%ﬁﬂﬁed in Tablfe 3.
0 : isperse Blue 32" + DV'BLE 3
Hunt er Val wtir-vxtore 1
of the Present Invention + OV 1 veqfsus a : b
D sperse Bl jpe—3a—F DW L
b b Mixtuhd i(tOﬁrthze 1 pf the present |invention
26.55 present invénfién 26.55 -21.18 6.80 2118 pv i
DB3a + DVi1 + DV1 32.p7 6.43 -11. 66
g -

: Artisil UI%BBSa('?i-arg\(}zl (,o[ poragi.%p’) 6.43 -11.66

*: Artisil Blue B (Sandoz Corporation)

Examination of the L and b values presented in Table 3 clearly shows
10 significantly increased intensity and blueness of color by the Mixture 1 + DV 1
combination versus the DB 32 + DV 1 combination. Thus, Mixture 1 was found to
have a stronger synergistic dyeing effect than did DB 3 when used in combination with
DV 1.

15 EXAMPLE 3
A comparison of the relative hair dyeing performance of the novel
anthraquinone mixtures of the present invention, Mixture 1 and Mixture 2, was
performed. The results are presented in Table 4. Bleached hair was dyed for 30
minutes at room temperature with a direct dye formulation containing 1% Mixture 1 or

20 1% Mixture 2. The hair was then water-rinsed and air-dried.



Exam nation of the L and b values presented in Table 3 clearly shows 10 -
Si gnlflcantly I ncreased intensity and bl ueness of color by the Mxture 1 +

DV 1 WO0U3/hi nation versus the DB 3a + DV 1 conbi nat FGA/USPRALS13

M xture 1 was found to have a stronger synergi stic dyeing effect
than did DB 3 when used in combination with22 Dv 1. 15

EXAMPLE 3 A conparison of the relative hair dyeing
per f ormance of the novel anthraqui none m xtures of the present
invention, Mxturef T and Mxture 2, was perfornmed. Thg results
are presented in Thble 4. Bl eached haiEABBE 4jyed for 30 m nut es

at roomtenperaturp with a dlrect dye forrrul atlon contal ning 1%M xture 1

or 20 1% M V2 1 g Mixurd 1aifr - dri ed.
-22- or Mlxture 2 of the Present Invent:on TABLE

Hunter Val ues of HATT Swatrcfes _Dyed wWin Eitner Mxture

or Mxture 2 of thk Present |I nptendedgray hair Bleachedhalr

Bl ended gray hair Bl (*ac{led ha&r b

L a b L = h - b M xture
1 37.34 -3.79 IMiGure1 4(B738 | -3.79. p11.73 -{1.

M xture 2 39. 69 1. 93 71 . L2 -16.

The L val ues for th;WF'" 4396& IAH heﬁaee— ches 5

are dyed nore intensely than t hose dyed by M xture 2 (i. e., the lower the
L val ue, the darker the color). Wen bl eached hair is exam ned as

a substrate, a sim | arhe'Tvhlubs for the Mixture 1-d96d swatehes shoti thirthescawdibhdsur e
1' s_and M xture 2' s affinity for the hair is likel account

for $he di Predyadomers mtqnn@ymthgsweﬂcbmm (‘é‘acﬁ’er}PWPﬁﬂ’@IfU?l“@ the and

darker the color). When bleached hair is examined as a substrate, a similar result is
observed. A difference Mixture 1's and Mixture 2's affinity for the hair is likely to
account for the differences in the dyeing performance of each mixture for gray and
bleached hair, as seen in Table 4.

10

The contents of all patents, patent applications, published articles, books,

reference manuals and abstracts cited herein are hereby incorporated by reference in
their entirety to more fully describe the state of the art to which the invention pertains.

15 As various changes can be made in the above-described subject matter
without departing from the scope and spirit of the invention, it is intended that all
subject matter contained in the above description, shown in the accompanying drawings,
or defined in the appended claims be interpreted as descriptive and illustrative, and not
in a limiting sense. Many modifications and variations of the present invention are

20 possible in light of the above teachings. It is therefore to be understood that within the
scope of the appended claims, the invention may be practiced otherwise than as

specifically described.



bl eached hair, as seen in Table 4. 10 The contents

of all patmembwo2ipat ent applications, published articles, boek3musesiiisia
ref erence manual s and abstracts cited herein are hereby incorporated by

reference in their entirety to mapg fully describe the state of
the art to which the invention pertains. 15 As

vari ous CPM ISTTLAEBMEDIES: n t he above-descri bed subject matter

wi t hout departing fromthe scope and spirit of the inveqtion, jt is
intended tlhat all An anthraquingne;composifion spmprsingthreg difteren winone
descripti | fALmagpanyi ng draw ngs, or defined in

t he appeng:ggip?qu%sdth ?ﬁt erprg{)ed as descriptive and illustrative, and not
inalimting sense. Many nodificatiop an%m&ri ations of the present
invention are 2 0 possible in light of \thel above teachings. It is
therefore to be understood that wthinjithe [ scope of the appended

clains, the invention nmay be prget Nsel se than as
specifically described.
- 23- VWHAT | S CLAI MED
conposition conprising three diferentjfant hrfaqui none conpounds
havi ng the fornul a: [err] 50 NMRerein Rlerr] and Rierr] are,
i ndependent |y, nonohydroxy C[err] al kyl, stralg%t chain or
branched chain, with the proviso that in two of the anthraqui nones, R err]
and Rlerr] are the

5 wherein R, and R; are, independently, monohydroxy C,-C; alkyl, straight chain or .

An ant hr aqui none

branched chain, with the proviso that in two of the anthraquinones, R, and R; are the
same, and as a consequence, such anthraquinones are symmetric, and in the third of the
anthraquinones, R, and R; differ, and as a consequence, such an anthraquinone is
asymmetric.

10
2. The composition according to claim 1, wherein said asymmetric
anthraquinone comprises about 10% to about 70%, by weight, based on the total weight
of said composition and wherein said symmetric anthraquinones each comprise about
1% to about 80%, by weight, based on the total weight of said composition.

15
3. The composition according to claim 2, wherein said asymmetric
anthraquinone compound comprises about 25% to about 65%, by weight, based on the
total weight of said composition and each of said symmetric anthraquinone compounds
comprises about 3% to.about 70%, by weight, based on the total weight of said

20 composition.

4, The composition according to claim 4, wherein said asymmetric
anthraquinone compound comprises about 30% to about 60% of said composition and
each of said symmetric anthraquinone compounds comprises about 5% to about 50% of

25 said composition.
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sane, and as a consequence, such anthraqui nones are symmetric, and in the
third of the ant hraqui nones, R err] and Rlerr] differ, and as a
consequence¥OEH4An ant hraqui none i s asymretric. 1®CTNUSIS/N1513
The conposition according to claim1l, wherein said asymmetric

ant hr aqui none conprises about 10%to about 74 by wei ght, based on the

total weight of said conposition and wherein said symetric
ant hr aqui nones each conprise about 1% to about 80% by weight,
based on thq total wei t tB' ESvherein R, and K;

The corrposirgl‘on accor ?{@ﬁﬁg ré"ﬁ:msél cras ATet i C 2are

ant hr aqui norsdependentp deleowﬂ frone theagmup c&fﬁiﬁtﬂg of WdrmhmyzmmnyprMed
on the t ot al ht of s n,and, each of said
symetric a&mmmm&)& b %ygroxyp ﬁg‘?’fi‘é’é‘?hgﬁ’gut 3% to about

70% %Hy wei ght, based on the total weight of said 20 conposi tion.
4, The conposition accordmrg to claim4, wherein said asymretric
ant hr aqui noe conpoundThectamriosision s xm%clwnalbouheregwarsbnaqumonposr tion

gg}:lt o about %%%&£%gqrgblsr tr| c hr a%ﬁf@%ﬁ?ﬁ?&é@&% rloRBrl ses about
- 24- h droxy5th am1no-4-[(3-h§ﬂi*6xfp@6@@)ﬁhﬁhé]ﬁ9 ao-aathdadegedione hid M) 4Llbis 3-

wherein R err] and err] are | ndependent ly sel ected fromt

gr oup consi Mdmproml)mﬂa&w-whacgnmeoxypr opyl ,
3- hyfly oxypropyl, hydroxybutyl, hydroxypentyl and hydroxyhexyl 5
6. The conposition according to claiml1, wherein said

ant hr aqui nore Thecwmwm aeterdihgdoleldim (R -whedein saidk anthraguinong - 9

10 ant hr acenedi one

zyg Ir gget hylc?ﬁ‘ﬁpmsﬂf %34 H?&ZMB‘?’HM)&WN'P ip-anthracenediones Jal{Zone and 1,
15T ey B (D ARt ] NGBS sl 502

ant hr aqui norydroxypropyl)amino]-9, 10-anthracenedione.
15

8. The composition according to claim 1, wherein said anthraquinone
compounds are 1,4-bis[(2-hydroxypropyl)amino}-9, 10-anthracenedione, 1-[(2-
hydroxypropyl)amino]-4-[(3-hydroxypropyl)amino]-9, 10-anthracenedione and 1,4-bis[3-
hydroxypropyl)amino}-9, 10-anthracenedione.
20
9. The composition according to claim 6, wherein said 1-[(2-
hydroxyethyl)amino-4-[(3-hydroxypropyl)amino]-9, 10-anthracenedione comprises from
about 10% to 70%, by weight, based on the total weight of said composition, and
wherein said 1,4-bis[(2-hydroxyethyl)amino]-9, 10-anthracenedione and said 1,4-bis[3-
25 hydroxypropyl)amino]-9, 10-anthracenedione each comprises about 1% to about 80%, by
weight, based on the total weight of said composition.

10. The composition according to claim 7, wherein said 1-[(2-

hydroxyethyl)amino]-4-[(2-hydroxypropyl)amino]-9, 10-anthracenedione comprises from
30 about 10% to 70%, by weight, based on the total weight of said composition, and

wherein said 1,4-bis[(2-hydroxyethyl)amino}-9, 10-anthracenedione and said 1,4-bis[2-

O DR



conpounds are 1, 4-bi s[ (2-hydroxyet hyl ) ani no] -9, 10-ant hr acen@8F38h& /[ g ( 2-
hydr oxyet iwyD)9asoer2a] - 4- [ ( 2- hydr oxypropyl ) anmi no] -9, 10- ant hregoeséiges and

1, 4-bisJ[2- hydr oxypr opyl )am no] -9, 10-ant hracenedi one. 15
8. The conposition according to chgim1l, wherein said
ant hr aqui none conpounds are 1, 4-bis[(2- hydroxypropyl ) am no] - 9,

10- ant hr acelneitogypropyl)dntide]-9, 10-anthracenedione each comprises about 1% to about 80%, by
hydr oxypr op m.n roxypr.opyl ) am nq] -9, 10-ant hracenedi one and
1, 4- bi s[ 3- %Jgﬂ ‘ld ﬂ‘}/hl‘o‘?%?’{?fié% ﬁgﬁ SPmPosiBPRant hr acenedi one. 20

9. The conposition according to claim6, wherein said 1-[(2-
hydr oxyet hyl ) am no- 4- [ ( 3- hydr oxypropyl ) am no] -9, 10-ant hr acenedi one
conpri ses fthm The caﬂnpomudroaccbndlﬁgftb clla;mxsemgierqmlsaddd[(ﬁﬂ t he total

i t f i it i i . .
0B D o Byt rReam SR-4 M by drournrpyhaBhES oS agenediope comnsises 5. o5
hydr oxypr ombﬁxadsoapia% 10 Y0Y6by 80 hs NG B¥AB1at OV o SaidRBitipokfich0 apou!

80% by ght, baséd on the total weight of said corrp05|t|on

10. whergin Médsbns[(awhydmpmmbammiﬁal Wﬂﬂmtbmﬁ and audl{d(-ms[s-
comr1 ses. 1 siBkfHRbpihantiBo kYD BPRUAL i conrhe? S8l o 3R BRI e by

Wel ght of swe Wbﬁﬂﬁlotaﬁ%ghtofsmdcoﬂﬁbﬁﬁﬁnn sai d
Bl s[ (2- hy oxyet hyl )am no] -9, 10 ant hracenedi one and said 1, 4-bi s[ 2-

fOc 1111111 1111111 111111111

aﬁiat 19 t o bout B0 fyfiod of SRRk Krech il ERERIEAP b SRP b P

sai d conposfibérowith a tmctonally effective amount of the composition according to claim 1, said

contacting being for a time sufficient to dye said fiber.

15 13, A method of dyeing a keratin hair fiber comprising contacting said hair
fiber with a tinctorially effective amount of the composition according to claim 2, said

contacting being for a time sufficient to dye said fiber.
14. A method of dyeing a keratin hair fiber comprising contacting said hair
20 fiber with a tinctorially effective amount of the composition according to claim 3, said

contacting being for a time sufficient to dye said fiber.

15. 1-[(2-hydroxyethyl)amino]}-4-[(2-hydroxypropyl)amino]-9, 10-
anthracenedione.
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12. 'A et hod of dyeing a |ker H’H“H@P‘P ql"ﬂ‘é‘l‘”“\?’bﬁﬁ?l si Abyamemn 1998 (21.H1P9)
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dye arr fiber corrprl I ng antactlng sal
W th a tinctorially effective amount of [he conposition accord| ng to claim
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(74) Agent: SIMON, Morton, S.; Bristol-Myers Squibb Company,
2 Blachley Road, Stamford, CT 06922 (US).

(54) Title: DIRECT HAIR DYE COMPOSITIONS AND METHODS CONTAINING NOVEL ANTHRAQUINONE MIXTURES
(57) Abstract

The invention provides compositions and methods for the direct dyeing of keratinous fibers, with particular regard to human hair on the
head. The compositions of the invention contain novel anthraquinone mixtures in which each of the component anthraquinones has similar
polarities. Compared with the known, commercially-available anthraqumone hair dye colorant, Dlspexse Blue 3 (DB 3), which comprises a
mixture of anthraquinones having dissimilar polarities, the anthraquinone mixtures of the present invention surprisingly and advantageously
were found to color hair more intensely and also to synergize to a greater extent with other anthraquinones, such as Disperse Violet 1 (DV 1),
when used in hair dye formulations. The novel compound 1-{(2-hydroxyethyl)amino}-4-[(2-hydroxypropyl)amino]-9,10-anthracenedione
is also disclosed.




