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WO 2012167158 PCTEP2612/000158

1, 3-DTONANCSSONE COMPOTNDS

The invention relates to specific 1,3-dluxan-5-one compounds, to a process
for the preparation thereof, and to the use thereof as dyes or as flucrescent

5 emifters for organic electroluminescent devices (OLEDSs) or for organic
light-emitting slectrochemical cells {OLECs), and to corresponding slectro-
nic devices.

A multiplicity of dyes is currently known for the dyeing of matrices, such as,
10 for example, skin, hair, nails or {extiles. Direct dyes, for example, are able

to associate onto the matrix andfor form covalent chemical bonds with the
matrix. i other dyeing processes, a sofuble precursor of the dye can be
converted into the dye on the matrix during the dyeing progess. Further-
more, in the case of, for example, dispersion dysing, sparingly soluble or

.
L3

insoluble dyes are able to diffusa info the matrix during treatment of the
matrix with a dispersion of this type and possibly form a covalent bond with
the matrix. The dyeging of the mairix can thus take place in different ways
and give a different result with respect {o the binding character and also the
cotour resuit.
20
. Various dyes have been approved for the dysing of foods or cosmetic com-
N positions, last amended by the regulation of 9 August 2010 (BGBL 1 p.
1148). The number of lipophilic dyes approved for use is very limited. The
two dyes C.1. 75300 {E100, curcumin) and C.1. 40800 (£ 160a, beta-caro-
25 tene} may be mentionad by way of example. Both dyes have the deficiency
of unsatisfactory stabilities and can be decomposed, for example, by UV or
visible light, a change in the pH, heat or by oxidation.

On use of, in particutar synthetic, dyes, there may additionally be iow ioler-
30 ance, in particular in the human area of application.
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Accordingly, there continues o be a demand for dyes which are, inter alia,
tolerated and in particular skin-tolerated, have high substantivity {o the sub-
strate to be dyed and whose colours are distinguished by high light, heat,
pH and oxidation stability.

o

Accordingly, the present invention s concerned with the problem of provid-
ing alternative dyes having improved properties for the dyeing of a very
wide variety of substrates or preparing altemnative compounds which are
capable of protecting skin and hair by photoageing by visible fight.

This problem is solved in accordance with the invention by the subiect-
matiers of the independent claims. Advantagsous embodiments are the
subjectmatter of the dependent claims.

15 Surprisingly, it has been found that the 1,3-dioxan-5-one compounds of the
formula |, as described below, are dyss having the desired property profile.
it has furthermorte been found that the compounds of the formula |, as des-
cribed betow, are likewise fluorescent emitters which are suitable for use in
electronic devices, in particular for organic electroluminescent devices

20 (OLEDs) or organic light-emitting siestrochemical celis (OLECS).

it has furthermore been found that tha compounds of the formula |, as

described below, can be employed for the protection of skin and hair

against photoageing by light, in particular for protection against photoage-
25 inginduced by visible light,

The invention therefore relates to the compourids of the formula |,

30
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whers
R denotes a straight-chain or branched atkyl group having 110 20 C
atoms,

10 R denotes a straight-chain or branched alkyl group having 110 20 C

atoms,
X and Y sach, independently of one another, dencte
an aryt or heteroary! group having 5 to 24 ring atoms which is unsubstituted
or mono- or polysubstituted by R, or a group of aryl andfor heteroary!
groups having 5 to 24 ring atoms which arg unsubstituted or mono- or poly-
substituted by R?, where the aryl and/or heteroaryt groups in this group are
each linked, independently of one another, singly or multiply, by a singie
bond, a double bond, conjugated doubie bonds, a C atom or by a unit of the
forruta (CHRY)-{Het)o-(CHR™Y),,
50 R? in each case, independently of one ancther on each occurrence,
denotes D, Mal, alkyl, OH, O-alkyl, O-aryl, S-alkyl, NH, NHatkyl, N{alkyly,,
s N{arylj, cycloalkyl, O-cycloalkyl, S-cycloalkyt, NH-cycloalkyl, N(cycloatkyls,
TN, NO;, Sialkyha, B{ORY:, CIOIR®, PIONRY),, SIOR?, S(OLRS, a
straight-chain or branched alkenyl group having 2 to 20 C atoms or one or
25 more double bonds or a straighi-chain or branched alkynyl group having 2
to 20 C atoms and at least one triple bund and optionally one or more dou-
ble bands,
R* in sach case, independently of one another, denotes H, D, ON,
alkyl, aryl, cycloatkyl, Oalkyl, Oaryl or O-cyoloalkyt,
30 R in each case, independently of one another on each occurrence,
denotes H, B, Hal, alkyl, OH, O-alkyl, O-aryl, S-alkyt, NH,, NHalkyl,

{

N{alkyl)z, N(aryl)s, cycloalkyl, O-cycloalkyl, S-oycloalkyl, NH-cycloalkyl,
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N{cvclioatkylls, CN, NO;, Sialkylls, BIOR®),, CIOIRY, C{O)LR?, PIOYRY:,
S(OIR?, 3{0}2:R3, a straight-chain or branched alkenyl group having 2 10 20
C atoms and one or more double bords ot a straight-chain or branched

atkynyl group having 2 to 20 C atoms and at least one triple bona and

L

optionally one or more double bonds

alkyl  denotes a straight-chain or branched alkyl group having 110 20 C
atoms, which may be partially or fully substituted by halogen,

cycloalkyl  denotes a cyclic saturated or partially unsaturated cycloalkyl
group having 3 to 7 € atoms,

10 aryl denotes an aryt group having 6 to 10 C atoms, which may be

mono- of polysubstituted by alikyl, Oalkyl, N{atkyl}, or Hal,
Hat denctes ¥, Ci, Brorl,
Het  denotes O, S, -N=N-, NH or NR®,
1 denotes an integer from 0 {o 5,
15 o denotes Qort,
p denotes an integer from Ot §,
n+o+p denotes at least the number 1
and sails, tautomenrs, steroisomers thergof, including mixiures thereof in all

ratios and/or solvates, where the compound
20 Q

NS ’\\ TN T
R Ny N N

Ry
= 0.0 D

0 S o}

2 ,
5 is excludsd.

The compound 2-methoxy-4,8-bis-{1-(4-methoxyphenylimeth-(Zi-vlidene]-
2-methyl-1,3-dioxan-5-one excluded by disclaimer is known from WO
2007/038110 A2. This compound is described as synihesis intermediate for

the skin-binding UV fiters according fo the invention of WO 2007/ 038110
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AZ. The use as lipophilic dye for various substrates or as fluorescent emit-

ter is not described.

For the purposes of the invention, the compounds of the formula | are

wr

defined in such a way that they are also taken to mean pharmaceutically or
cosmetically usable derivatives, salls, hydrates, solvates and isomers (such
as, for axample, sterscisomers, diastersomers, enantiomers, racemates,
tautomers, £-£ isomers). Solvates of the compounds are taken to mean
adductions of inert solvent molecules cnto the compounds which form

10 owing fo their mutual atiractive force. Solvates are, for example, mono- or

dihydrates or alcoholates. Pharmacedticaily or cosmetically usable deriva-
tives are taken o mean, for example. the salts of the compounds according
to the invention,

18 A straight-chain or branched alkyl group having 11c 8 C atoms is, for
exampie, methyl, ethyl, isopropyl, propyl, butyl, sec-butyl or tert-butyl, fur-
thermore pentyl, 1-, 2~ or $-methyibusyl, 1,1, 1.2- or 2, 2-dimethylpropyl,
1~ethyipropyl, n-hexyl, n-hepiyl or n-ociyl

20 A straight-chain or branched alkyt group having 1 to 20 C atoms encom-
passes the group of straight-.chain or branched alkyl group having 110 8 C
atoms described above and nonanyl, decanyl, undecanyl, dodecanyl, tri-
decanyl, letradecanyl, pentadecanyl, hexadecanyl, heptadecanyl, octa-
decanyl, nonadecany! and eicosanyl.

The term “alkyl” denotes a straight-chain or branched alkyl group having 1
to 20 C atoms, as described above, which may be parially or fully substi-
tuted by halogen, i.¢. in the case of a perfluorinated atky! group all H atoms
of this alkyl group have been replaced by F. In the case of a partiaily flucri-

30 nated alkyl group, at lsast one H atom, but not all H atoms, has been
replaced by an F atom (F atoms).
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Frefarred examples of a padtially fluorinated straight-chain or branchad alkyl
gQroup are CFi-CHF-CFs-, CF;H-CF?' CFg“GszCHg, CFg—CFz«CH;g*CH)* QF
CF3-CFp-CF - CF p-CF5-CF - CH-CHy-,

A straight-chain or branched perfluoroalky] group having 1 to 8 C aloms is,
for example, tifluoromsthyl, pentafiuorcethyl, heptafluoropropyl, hepta-
fiuoroisopropyl, n-nonafiucrobutyl, sec-nonafluorobutyl, tertnonafiuorocbutyl,
dodecafiuoropentyl, 1+, 2- or 3-triflucromsthyioctatiucrobutyl, 1,1-, 1.2-or

2. 2-bis(trifluoromethylpentaflucropropyl, 1-pentafivorostindhexaflucro-
propyl, n-tridecafiuorohexyl, n-pentadecafiuoroheptyl or n-heptadecafiuora-
octyl. Preferred examples of the perfluorinated alky! group Ry are penta-
fluorcethyl, heptafiucropropyl, heptafiuarcisopropyl, n-nonaftuorobutyl, sec-
nonaflucrobutyl or tert-nonafluorobutyl.

The term "cycloalkyl” denotes a cyclic saturated or partially unsaturated
cycloalkyl group having 3 to 7 C atoms. Unsubstituted saturated or partially
unsaturated cycloakkyi groups having 3-7 C atoms are therefore cyclo-
oropyl, cyclobutyl, cyclopeniyl, cyciohexyl, cycloheptyl, cyclopentenyl,
cyclohexeny! or cycloheptenyl,

The term "Hal" denotes F, Cl, Bror L Kal is preferably F, Clor Br.

The term "aryl" denotes an aryl group having 6 or 10 C atoms, which may
be mane- or polysubstituted by alkyl, O-alkyl, N{alkyl) or Hal, for exampie
phenyl or naphthyl, each of which is mono- or polysubstituted by alkyl,
O-alkyl, N{atkyl); or Hal, where atkyl and Hal have one of the meanings
indicated above.

The term "Het" denotes O, S, N, -N=N-, NH or NR?, where R? has a mean-
ing as described above and below. Het is preferably O, N or NR?, where R?

denotes alkyl. Het is particularly preferably N.
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A straight-chain or branched alkeny! faving 2 to 20 C atoms, where a plu-
rality of double bonds may ailso be present, is, for exampie, aliyl, 2- or
3-butenyl, isobutenyl, sec-butenyl, furthermors 4-pentenyl, isopentenyl,
hexenyl, heptenyl, octenyl, -CaH 7, ~CigHia 10 -Caoyg; preferably allyl, 2- or
3-butenyl, isobutenyl, sec-butenyl, 4-pentenyl, isopenteny!, hexenyl or
decenyl

A straight-chain or branched alkynyl having 2 to 20 C atoms, where a plu-
rality of triple bonds may also be present, is, for example, ethynyl, 1-or
2-propymyi, 2- or 3-butyny!, furthermare 4-pentynyl, 3-pentynyl, hexynyi,
haptynyl, octynyl, -CaHss, ~CipMyr 10 -CaolMay, preferably ethynyl, 1- or
2-propynyl, 2- or 3-butynyl, 4-pentynyl, 3-pentynyl or hexynyl, where one or
mora double bonds may optionally be present. The straight-chain or
branched atkynyl having 2 to 20 C atoms preferably contains one triple
bond.

in the compounds of the formula |, R is a siraight-chain or branched alkyi
group having 1 to 20 C atoms, preferabily a straight-chain or branched alkyl
group having 1 to 8 C atoms, preferaoly methyl, ethyl, n-propyl, isopropyl,
n-butyl, n-pentyl, n-hexyl, sthythexyl or n-octyl, very particularly preferably
ethyl.

in the compounds of the formula |, R is a straight-chain or branched alkyl
group having 1 to 20 C atoms, as deucribed above, preferably methyl, ethyl,
n-propyl, isopropyl, n-butyl, n-pentyl, n-haxyl, ethythexyl, n-octyl, n-decanyl,
n-dodecanyl, ndetradecanyl, n-hexacecany!, n-octadecanyt or n-gicosanyl.
R' is very particularly preferably methy!,

In the compounds of the formula I, X and Y each stand, independantly of
one another, for an aryl group or heteroaryl group having 5 to 24 ring atoms
which is unsubstituted or mono- or polysubstituted by R?, or a group of aty
and/for heteroaryl groups having 5 to 24 ring atoms which are unsubstituted
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of mono- or polysubstituted by R?, where the aryl andfor hetersaryl groups
in this group sach linked, independently of one another, singly or muitiply,
by a single bond, s double bond, conjugated double bonds, a C atom or by
a unit of the formuia -(CHRY-(Het)e-{CHRY,-, where R® and R have a
meaning described above of below, n denotes aninteger from 0te 5, 0
denoctes O or 1, p denotss an integer from 0 to 5 and the sum n+otp

denotes at least the nurber 1.

The aryl group having 6 to 24 ring atoms for the substifuents X andfor Y in
the sense of this invention is an aromatic group having a common aromatic
electron system having 6 to 24 C atoms, optionally mono- or polysubstitu-
ted by RY. The aryt group having 6 to 24 C atoms is preferably 1., 2-, 3-, 4-,
& or 8-phenyl, 1-, 2-, 3-, 4-, 8-, 7~ or S-naphthyl, 1-, 2., 8-, 4-, 8-, 7- or
8-phenanthrenyl, 1-, 2-, 3-, 4-, 5, 8-, 7-, 8-, 8- or 10-anthracenyl, 1-, 2-, 3~
4-, 5~ 8« 7-, 8-, §- 10-, 11-or 12-tekaseny, 1-, 2-, 3~ 4- 5 6 7-, 8- &
10-, 11+ or 12-benzolalanthracenyl, 1., 2—, 3-, 4~ 5- 8-, 7-, 8, 8-, 10, 11
12-, 13- or 15-pentacenyl, ', 2-, 3, 4+ 5 8- 7~ 8-, 3-, 10+, 11-0r ‘Sf:«cbr}u
senvi, 1-, 2+, 3-, 4, &, B-, 7-, &, @ oF 10-pyrenyl, 1+, 2-, 3-, 4~, 5-, 8-, 7-, 8-,
9~ 10-, 11~ or 12-benzofajpyrenyl, 1-, 2-, 3+, 4-, 8., 8-, 7- or B-azulenyl, 1,
2- 3, 4- 5-,86-,7- 8-, 8 o0r 10~ﬂuoran?heﬁyf {-, 2-, 3-, 4-, 5- B~ 7~ 8-, 9,
10-, 11- or 12-pervienyi, 1-, 2-, 3~ 4~, §- 8. or 7-indenyl or 1-, 2-, 3-, &, 5.,
8-, 7-, 8- or 8-fucrenyl, each of which is substituted by R? or unsubstituted,

The heteroaryl group having 5 to 24 ring atoms for the substituents X
andfor Y is in the sense of this invention is a heteroaromatic group having a
common aramatic electron system having 2 to 23 C atoms and in total at
least § aromatic ring atoms, optionally mono- or polysubstituted by R¥, The
heteroatoms are preferably selected from N, O and/or S. The heteroaryl
group having § {0 24 ring atoms is preferably 2- or 3-furyl, 2- or 3-thienyt,
1, 2- or 3-pyreolyl, 1-, 2~, 4- or S-imidazolyl, 3- 4- or S-pyrazoiyt, 2-, 4- or
S-oxazolyl, 3-, 4- or S-isoxazolyl, 2-, 4~ or S5-thiazolyl, 3-, 4- or S-isothiazolyl,
2-, 3~ or 4-pyrigyl, 2-, 4, 5- or B-pyrimicinyl, furthermore preferably 1,2,3-
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triazob-1-, «4- or 8-y, 1,2 4-trigzol-1-, ~1- or By, 1- or S-fetrazoiy, 1.2.3-
oxadiazel-4- or -5y 1,2, 4-oxadiazol-3- or -5-yi, 1,3 4-thiadiazol-2- or -5-yl,
1.2 4-thiadiazol-3- or -5-yi, 1,2, 3-thiadiazol-4- or -5y, 2-, 3-, 4, &- or 8-2H-
thiopyranyl, 2-, 3~ or 4-4H-thiopyranyl, 3- or 4-pyridazinyl, pyrazinyl, 2-, 3,
4-, 5- 8- or T-penzofuryl, 2-, 3-, 4-, 5, 6- or 7-benzothienyl, 1, 2+, 3-, 4-, 5,
8- or 7-TH-indolyl, 1+ 2-, 3~ 4~ 5-, 8- or 7-2H-indoil, 1-, 2-, 4. or 5-benz-
imidazolyl, 1+, 3, 4+, 5-, 8- or 7-benzopyrazolyl, 2-, 4+, 5-, §- or 7-benzoxa-
zolyl, 3-, 4-, 5+, 8- or 7-benzisoxazolyl, 2-, 4-, 5-, 8- or 7-benzothiazoly, 2-,
4-~, 8-, 8- ov 7-benzisothiazolyl, 4-, 5-, 8- or 7-benz-2 1 3-oxadiazoiy, 1-, 2-,
3-, 4~ §-, 8-, 7~ or S-quinalirgl, 1-, 3-, 4~ §- 6 7~ or 8-isoquingiiny, 1-, 2-,
3-, 4- or S-carbazolyl, 1-, 2-, 3+, 4~, §-, §-, 7+, 8- or S-acridiny, 3-, 4+, 5-, §-,
7~ or 8-cinnocliny, 2-, 4~ §-, 8-, 7~ or 8-guinazoliny! or 1-, 2- or S-pyrrolidinyl,
1o, 2= 3-, 4-, B~ 7-, 8- or @-dibenzofuranyt, 1-, 2+, 3, 4-, &, V- 8- or §-
dibenzothienyl, 1-, 2-, 3+, 5, §-, 7- or 8-indolizinyl, 1-, 2-, 3~ 4-, 8- 7~ & or
10-phenanthridingd7-1H-indol, 1-, 2, 3~ 4 6~ 7~ 8, 8- 10, 11~ or 12-
venzophenanthridind or 1+, 2-, 3-, 4 &, 7~ 8-, 8, 10+ 11- or 12-henzo-
acridinyt, each of which is substituted by R? or unsubstituted.

Examples of the unsubsiituted basic structures which form the basis for the
group of unsubstituted aryl and/or heteroaryl groups having 5 o 24 ring
atoms, as described above, where the aryt andfor heteroaryl groups in this
group are gach linked, independertly of one another, singly or muttiply, by a
single bond, a double bond, conjugated double bonds, a Catom orby a
unit of the formula -{CHR")-(Het)s-(CHRY),- and RY, n, 0, p and n+o+p have
a meaning described above or below, are bipheny, terphenyl, bipyriding,
9,8"-spircbiflucrens, §,8-diphenylfiuciene, diphenyt ether, dighanyl thio-
ether, stilbene, 1,2-diphenyiethane, 1,1-diphenyimesthane, biphenylene,
triphenylene, sach of which may optionally be mono- or polysubstituted by
R?, as described above or beiow. The aryl and/or heteroaryl groups are
preferably linked by a single bond.
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a is denotes an indeger frorn 0 10 5, I particular 0, 1, 2, 3 or 4, particularly
preferably G or 1,
o denotes (0 or 1. p denotes 0 to 5, in particular 0 or 1, and the sum n+o+p

preferably denotes the number 1.

Further more-complex unsubstituted basic stiuctures for the above-

described group of unsubstituted aryl andfor heteroary! groups having 5 to

24 ring atoms, where the aryl and/or hateroary! groups are linked to one

another by the allermnatives indicated, as described above, can be repres-
10 ented by the following formulae:
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R? in each case, indepsndently of ona another on each occurrance,
denctes B, Hal, alkyl, OM, C-alkyl, O-aryl, S-alkyl, NH;, NHatkyl, N{alkyl)s,
N{aryh,, cycloalkyl, O-cycloalkyl, S-cycloalkyl, NH-cycloaliyl, N{cycloalkyl}s,
CN, NO3, Si{alkylls, B(OR)s, CIOIR®, PIOYRY,, SIOIR?, S(O)RY, a
straight-chain or branched alkeny! group having 2 to 20 C atoms and one or
more double bonds or a straight-chain or branched atkynyl group having 2
{0 20 C atoms and at least one friple bond and optionally ong or more dou-
bie bonds, where Hal, alkyl, aryl and cycloalkyl have a meaning given
above and R® in each case, indepandently of one another, denotes H, D,
OH, atkyl, aryl, cycloalkyl, O-alkyl, O-aryl or O-cycloalkyi,

R is preferably H or alkyl, where alkyl has a meaning as described above,

R?is in each case, independently of one another, preferably Hal, alkyl,
O-alkyl, O-aryi, NHalkyl, N{alkyl)z. Compounds of the formuia | in which X
andior Y are substituted by this preferred group of R are preferably em-
ployed as dyss. Alky! in the definitior: of R? is preferably a straight-chain or
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branched alkyl group having 1 to 8 C atoms, which may optionsily also be
partially fluorinated. Particularly preferred substituenis R? are methyl, iso-
propyl, trfluoromethyt, methoxy, di<(n-butyhaming, dimethytamino, n-octyl-

oxy, phenyloxy, -F or ~Br,

R* in each case, independently of ona another on sach occurrencs,
denotes H, D, Mal, alicyl, ON, O-alikyl, O-aryl, S-alkyl, N, NHalkyl,
N{atkyl}o, N{aryl)s, cycloalkyt, O-cyclcalkyl, S-oycloalkyl, NH-cycloatkyl,
N{cycloatkyl)s, CN, NO;, Sifatkylls, BiOR®),, C(OIRY, P{OWRY,, SIOWRE,
S{O),RY, a straight-chain or branched alkeny! group having 2 to 20 C atoms
and one or more double bonds or a straight.chain or branched alkyny!
group having ¢ to 20 C atoms and at least one triple bond and oplionally
one or more double bonds, where R°, Hal, alkyl, aryl and cycloalkyl have a
meaning given abave. R* is preferably M. Hal or alkyl, very particularly pref-
erably H. Alky! in the definition of R* is preferably a straight-chain or
branched alkyl group having 1 to 8 C aloms, which may optionally also be
padiaily flucrinated.

if the focus of the application is on the use as fluorescent emitter, a group
of aryt andfor heleroaryl groups having 5 %o 24 ring atoms which are unsub-
stituted or mono- or polysubstituted by R®, where the aryl and/or heteroaryl
groups in this group are each linked, independently of one another, singly
or muitiply, by a single bond or an O atom, are preferably sslected, in each
case independently of ane another, for X and Y. where R? denotes alkyt
and alkyl preferably denotes a straight-chain or branched alkyi group hav-
ing 1 t0 4 C atoms, in particular biphenyl, terpheny! or the groups of the
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The substituent R' is preferably a straight-chain or branched alkyl group

having 1 to 4 C atoms.

The substituent R is preferably a straight-chain or branched alkyl group
having 110 4 C atoms.

X and Y are praferably each, independently of one another, an aryl or
heteroary! group having 5 1o 18 ring atoms which is unsubstituted or mono-
ar polysubstituted by RZ,

{f the focus of the application is on the use as dye or for the protection of
skin and hair against photoageing, in particular on the further use as con-
stituent of cosmetic, pharmaceutical, dermatological preparations or house-
hold products, aryl or heteroaryl groups, from the group phenyl, naphthyt,
anthracenyl, indolyl, 9-carbazob4-yl, azidenyl, fluorenyl, thienyt, quinoling,
dibenzopyrrolyl, which are unsubstituted or mono- or polysubstituted by R?,
are preferably selected, in each case independenty of one another, for X
and Y.

Aryl or heteroaryl groups from the group phenyl, naphthyl, azulenyl, indolyl
or thienyl, which are unsubstituted or mono- or polysubstituted by R?, are
particularly preferably employed as dye or for the protection of skin and hair
against photoageing.

Compounds of the formula | which absorb at their long-wave absorption
maximum light having a wavelength of greater than 410 nm, particularly
preferably greater than 450nm and very particularly preferably greater than
490 nm are particularly preferred as dyss.

In the case of the compounds of the formula |, it is particularly preferred for
X and Y {0 be identical.
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Preferred individual compounds of the formula | and double-bond isomers
and photoisomers thereof or very particuiarly preferred individual com-
pounds of the formula [ are

(42 62)-2-ethoxy-4 8-bis[{4-msthoxyphenylimethylenel-2-methyi-1,3-
dioxan-S-one,

{42.82)-4,8-bis{(3 4-dimethoxyphenyiimethyiens]-2-ethoxy-2-methyl-1,3-
dioxan-5-one,

(42,6714 6-bisl{2 4-dimethoxypheny jrasthylene}-2-sthoxy-2-methyl-1,3-
dioxan-S-one,

(4Z.62)-2-ethoxy-2-methyi-4 8-bis{(2 4, 5-trimethoxyphenyhmethylene] -1,3-
dioxan-5-one,

{42 6Z)-2-ethoxy-2-methyl-4,8-his[{3,4, 5-trimethoxyphenylmethylene] - 1,3-
dioxan-5-one,

(42, 84)-2-ethoxy-2-methyl4 8-bis{(4- ontoxyphanyhimethylene- 1, 3-dioxan-
5-0ne,

(42 82)-2-athoxy-2-methyi-4 8-bis{{4-phenoxyphenytimethylenal-1,3-
dioxan-5-ons,

{44 67)-4 8-bis{[4-(dibutylarmino)phenyljmethylenel-2-sthoxy-2-methyl-1,3-
dioxan-5-one,
2-gthoxy-4,8-bis-{1-(4-fluorophenyhmeth-(Z)-ylidene]-2-methyl-1,3- dioxan-
§-one 2-ethoxy-4,8-bis-[1-{ 4-trifluoromethylchenylimeth~{Z}ylidenel-2-
methyk-1,3- dioxan-5-one,
2-ethoxy-2-methyl-4 8-bis-{1-(2 4 B-trimethoxyphenyimeth-{Z)-ylidene}-1,3-
dioxan-5-one,

2-gthoxy-2-methyi-4 6-bis-{1-(2,3 4-trimethoxyphenylimeth-{Z)-vlidene]-1,3-
dioxan-5-one,
4.6-bis-{1-biphenyl-4-yimeth-(Z}-ylidene}-2-ethoxy-2-methyi- 1, 3-dioxan-5-
one,

2-ethoxy-2-methyl-4 6-bis-{1-naphthalen-2.yimeth-(Z)-ylidena-1,3-dioxan-
H-one,

2-sthoxy-2-methyl-4 8-bis-{1-{ t-methyl TH-indol-3-ylimeth-(Z)-viidene}-1,3-
dioxan-S-one,
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2-ethoxy-4,8-bis-{1-{8-ethyl-OH-carbazol-3-ylimeth-{Z)-ylidene]-2-methyi-

1. 3-dioxan-5-one,

4 8-bis-{1-{4-dimethylamino-2-methoxyphenylimeath-(Z}-yiidene}2-ethoxy-2-
methyl-1,3-dioxan-S-one,

4,6-bis-{1-{4-dimethylaminonaphthalen- t-ylimeth-{2}-ylidene}-2-ethoxy-2-
methyh-1 3-dioxan-§-one,

2-gthoxy-4,6-bis-{1-{ 4-bromophenylimsth-({}-ylidene}-2-methyh1,3-
dioxan-5-ong,

2-sthoxy-2-methyl-4 8-bis-[{-thiophen-2-yimeth-{Z)-ylidens]-1,3- dioxan-5-
one,

4-{1-(4-dihutylaminophenylimeth-{Z)-ylidenal-2-ethoxy-8+{ 1 -{4-methoxy-
phenyiimeth-(£)-ylidenel-2-methyl-1, 3-dioxan-5-one,
2-ethoxy-4,8-bis-{1-{5-isopropyl-3,8-dimethylazulen- 1-ylimeth-{)-ylidene]-
2-methyi-1 S-dioxan-5-one,
4-.6-bis-[1-{4-carbazol-8-viphenyhimett-(}-ylidenel-2-athoxy-2-methy-1 3+
dioxan-5-one,

2-gthoxy-2-methyl4,8-bis-[1-{1,1,3", " terphenyl-2' - yimeth~-(Z)-ylidene}-1,3-
dioxan-5-one,

4 B-bis-{1-[3-{di-p-tolylamino)phanyilineth-(Z)-ylidens-2-methoxy-2-methyk
1.3-dioxan-5-one.

The compounds of the formuia | according to the invention, as described
above or as preferably described, have very geod solubilities and dispersi-
bilities, in particular in relatively lipophilic, non-aqueous solvents and sol-
vent mixtures. The dyes of the formuia | are therefore lipophiiic. The colours
are distinguishied by high light fastness, heat and pH stability, and by high
colour intensities and intense flucrescence properties. The compounds of
the formula | are themselves likewise light-fast and thermostable. A further
advantage of the compounds of the formula | is their high substantivity to
surfaces, in particular to keratin-containing surfaces, such as skin, hair or
nails. Examples of further dyeable surfaces or substrates include paper,
cotton, wool, plastics, for example basad on polyethylene, polypropylene,
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polyurethane, polyamide, cellulose or glass, where the dye can either be
added during substrate production or the substrate can be dyed subse-

guently.
5 The invantion therefore furthermore relates to the use of the compounds of

the formula |, as described above or ag preferably described, as dye, where
the use of the compound excluded by disclaimer is also encompassed.

in general, the compound excluded by disclaimer is covered by the term
compounds of the formula | when discussing the preparation of these com-

10 pounds or uses thereof.

The fipophilicty of the compounds of the farmula | can be varied by intro-
ducing further substituents R® which are hydrophitic, for example COOH
groups, SO;H groups or corresponding salt-forming groups thereof, for

15 exampie ~COOKE, -S0:K1, where the cation Kt is preferably an ammonium
ion or an alkali metal or alkaline-earth metal cation, such as Na*, K', Mg®

or Ca™t.

The dyes are particularly suitable for dyaing skin, hair or for colouring cos-
20 matic, pharmaceutical or dermatological preparations or household prod-
ucts.

A further preferred use of the compoinds of the formula | is protection of
skin and hair against photoageing by visible fight. The scientific knowledge
25 in this respect is described, for example, in Zastrow et al, Skin Pharmacol,
Physiol 2008, 22, 31-44. For this reason, i is particularly prefarred to com-
bine with known UVB and UVA filters in preparations in order to generate a
broad-band protection system that in the ideal case can cover the entire UV
and Vis region.
30
The invention therefore furthermore ralates to the use of the compounds of
the formula |, as described above or as preferably described, for the profec-
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tion of the skin and hair against photoageing by fight, in particular by visible
light.

The invention also relates 10 a process for the preparation of the com-

5 pounds of the formula |,
H O H
XX Y i
o._ O
| Rs.xt
10 Ok

where

R denotes a straight-chain or branched alkyl group having 1 to 20 C atoms,
R’ denotes a straight-chain or branched alkyl group having 110 20 C
atoms,

X and Y each, independently of one another, denote

an aryl or heteroaryl group having 5 1o 24 ring atoms which is unsubstituted
or mono- or polysubstituted by R¥, or a group of aryl and/or heteroary!
groups having S to 24 ring atoms which are unsubstituted or mono- or poly-
20 substituted by R?, where tha aryl andior heteroary! groups in this group are
sach linked, independently of ong anather, singly or mulliply, by a single
bond, a double bond, conjugated doubie bonds, a € atom or by & unit of the
formula (CHR)-{Het)-{CHRY,,

R* i each case, independantly of one ancther on sach oceurrence,
denotes D, Hal, alkyl, OH, O-alkyl, O-aryl, S-atky!, NHz, NHalkyl, N{alkyl),,
N{aryl),, cycloatkyl, O-cycloalkyl, S-cycloalkyl, NH-cycloalkyl, N{cycleatkyl)s,
CN, NOg, Si(alkyhs, BIOR?),, C{OIR® RONRY,, SIOIR®, SIOLR?, a
straight-chain or branched alkenyl group having 2 to 20 C atoms and one oy
more doubie bonds or a straight-chain or branched atkynyl group having 2
to 20 C atoms and at least one triple bond and optionally one or more dou-
ble bonds,

Lo
L
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R in each case, independently of one another, denotes H, D, OM,
atkyl, aryl, cycloalkyl, Oalkyl, Oaryl or O-cycloatkyl,

R* in each case, independently of one another on each occurrence,
denotes H, D, Hal, alkyl, OH, O-alkyl, C-aryl, S-alkyl, NHz, NHaikyi,
Nialkyl),, N{aryll, cycloalkyl, O-cycioalkyl, S-cycloalkyl, NH-cycloalkyl,
N{cycioalkyl)s, CN, NO,, Si{alkyha, BIOR®),, C{OIR®, C{O)RR®, PIONR,,
S(OIR3, S{O)LR, a straight-chain or branched atkeny! group having 2 to 20
C atoms and one of mons double bonds or & straight-chain or branched
atkynyl group having 2 to 20 C atoms and at least one triple bond and
optionaily one or more double bonds,

atkyl  denotes a straight-chain or branched alkyt group having 10 20 C
atoms, which may be partially or fully substituted by halogen,

cycioalkyl  denotes a cyclic saturated or partially unsaturated cycloatkyl
group having 3 to 7 C atoms,

aryl denotes an aryl group having 6 to 10 C atoms, which may be
mono- or polysubstituted by alkyl, Oalkyl, N{aliiyl): or Hal,

Hal denotes F, Cl, Bror |,

Met  denotes Q, 8, -N=N-, NH or NR?,

n denotes an integer from Qo §,

o denctes Qor 1,

p denotes an integer from 0 t0 5,

nto+p denotes at least the number 1, characterised in that a compound of
the formula i

where R and R' have a meaning given above or preferably given, is
reacted with a compound of the formula Hla and/or iiib
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where X and Y have a meaning given above or preferably given.

The said reaction of the compounds of the formuia i with at least one com-
pound of the formula 1Ha or 1iib is generally carried out in accordance with
conditions of the Michael addition, which is known to the person skilled in
the artin the area of synthetic chemistry, The reaction generally requirss

10 the presence of a strong base, for example akali metal hydroxides, such as

sadium hydroxide or potassium hydroxide, or strong organic bases, such as
lithium diisopropytamide. Preference is given o the use of alkali metal
hydroxides. The at least ons aldehyde of the formula tHa or iHib is generally
employed i excess, bul at lpast with ong equivalent in refation to the com-
15 pound of the formula I . If it is desired o prepare asymmetrical compounds
of the formula [, a mixiure of 2 aldehydes of the formula Ha and/or lilb is
added. If the reaction kinetics of the two aldehydes differ greatly, the corre-
sponding akiehydes of the formulae tHa andior Hib can be metersd in indi-
vidually in accordance with their kingtics.
20
Separation of any mixtures of compounds of the formula | that possibly form

to give isolated compounds of the formula | is possible using conventionat
methods,

25 The above-mentioned process is preferably camied out at temperatures
betwaen 0°C and 180°C, particulasly preferably at boiling point of the sol-
vent used. Suitable solvents for the said reaction are alcohols, such as, for
example, methanal, ethanol, butanol, and other organic solvents, such as
dioxane, tert-butyl methyl ether, dichicromeathane, chioroform and toluene.

10 The reaction is preferably carried out it ethanal,
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The compounds of the formula i, as described above, are commercially
available or can be prepared on the basis of the publication in JACS, 1887,
118, 2795-2803. Dihydroxyacetone is generally reacied with camphorsulfo-
nic acid as catalyst and a corresponding acetate, for example of the formula

G

CHy-C{OR}y, where R has one of the sbove-mentioned meanings, for
exampie frimethoxyorthoacetate. In the case of the reaction with in-
methoxyorthoacetate in accordance with the following reaction scheme,

2-methyl-2-methoxy-1,3-dioxan-5-one is formed.

N
N

10 G % O

A CSA. dioxane,

g |
OH  OH O«
>

70
|

N
N
N

\
}
K
e
~ 9

/

The use of other orthoesters also enables other compounds of the formula
{I to be synthesised. Trimathyl orthovalerate, which is, for exampie, com-
mercially available, can be reacted with dihvdroxyacetone, giving a com-
pound of the formula il, where R' = C4Hy and R = methyl. Orthossters

20 which are not commercially available can be converted into the orthoesters
from their corresponding amides or cyanides by conversion into the corre-

sponding imidossters and subsequert alcoholysis.

The aldehydes of the formuia IHa or fiib are generally commercially avail-
25 able or can be prepared by known methods, for example by reastion of a
corresponding Grignard compound with ethyl formate (HCOLEL.

The compounds of the formula I, prepared by the process outlined above,
can be purified by a very wide variety of purification methods which are

30 adequately known io the person skitled in the art, for examgple by chromato-
graphy or recrystallisation.
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Ths conversion into salts of the compounds of the formula | is carrisd out,
for example, by addition of an akall or alkaline-earth metal hydroxide, car-
bonate or bicarbonate in a polar solvent, for exampie in methanal, ethanol
or isopropanol, if the compounds of the formuta | cany substituents R?

3 which can be converted into a salt, for example COOH or SOsH groups.

The compounds of the formula | according to the invention described
above, which cany, in particular, substituents R? selected from the group
Hal or B{OR3),, can be used, for example, as comonomers for the produc-

10 tion of corresponding conjugated, partially conjugated or non-conjugated

polymaers, oligomers or also as core of dendrimers. The polymerisation here
is preferably carried out via the halogen functionality. Substituents R¥ which
are preferrad for this further conversion are Cl, Br, |, B{ON); or corre-
sponding boric acid esters B{Qalkyl)y, where alkyl preferably denotes a

15 straight-chain or branched alkyt group having 1 to 4 £ atoms, very particu-
tarly preferably B{Omethyl)z.

Thea invention thus furthermore relates to conjugated, partially conjugated
and non-conjugated polymers, oligomers or dendrimers containing one or

20 more compounds of the formula |, where the tinking site between the at

ieast one compound of the formula | and the polymer, oligomer or dendri-

mer is at the position at which the at least one radical R? of the compound
of the formuda | was located hefore the reaction.

25 These polymers may contain further recurring units. These further recurring
unifs are preferably selected from the group consisting of fluorenes (for
example in accordance with EP 842208 or WO 00/22028), spitobiffuorenes
{for example in accordance with EP 707020, EP 884107 or EP
04028865.8), triaryiamines, para-phenylenes (for example in accordance

&

with WO 02/18552), carbazaoles {for example in accordance with WO
04/Q70772 and WO 04/113468), thiophenes {for example in accordance
with EP 1028138}, dihydrophenanthrenes {for example in accordance with
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WO 05/014688), indencflucrenes (for example in accordance with WO
04/04 1901 and WO 04/113412), aroraatic ketones (for example in accord-
ance with WO 05/040302}, phenanthrenes (for exampig in accordance with
WO 05/104284) andfor metal complexes, in particular ortho-mefallated ind-

o

im complexes. i should be expressly pointed out here that tha polymers
may aise contain a plurality of different recurring units selected from one or

more of the above-mentioned groups.

The present invention furthermore relates to a preparation comprising at
4 , . .
0 ieast one compound of the formula |,

in the sense of the present invention, the term composition or formulation is

also usad synonymously alongside the term preparation.

15 The preparation may include or comyrise, essantially consist of or consist
of the said necessary or oplional constiuents. All compounds or compo-
nents which can be used in the preparations are either known and com-

mercially available or can be synthesisad by known processes.

20 In addition to the at least one compound of the formula 1, the preparation
here may comprise a carrier which is suitable for cosmetic, pharmaceutical,
dermatological preparations or household preducts. Suitable carrier materi-
als are described balow,

The invention also relates to a process for the preparation of 3 preparation

A %]
(&)

of this type, characterised in that the at least one compound of the formula
is mixed, in particular dispersed and/or emulsified andfor dissolved, with at
least one carrier which is sujtable for cosmetic, pharmaceutical, dermatoio-
gical preparations or household products and optionally assistants andior
fillers.

€
A

Suitable assistants or fillers are descricad below.
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The compounds of the formula | are dyes which are sutable for dyeing the

skin or hair and may therefore also bs a constituent of colorants.

The compounds of the formula |, as described above or as preferably

S described, can, in a preferred application, be employed in compositions for
dyeing keratin-containing fibres, in particuiar for dyeing human hair, which
are selected, for example, from a coloured setting composition, a coloured
blow-dry lotion, a coloured blow-dry foam, a coloured rinse, a coloured gel
or a coloured cream. Mowever, they inay aiso be present in compositions

10 for permanent hair dyeing, for example m mulicomponent systems.,

Keratin-containing fibres are preferably taken to mean human hair, wool,
peits or feathers. Mowever, the compounds according to the invention are in

principle also suitable for dyeing other natural fibres, such as, for example,

13 cotlon, jute, sisal, linen or siik, or for dyeing modified natural fibres, such as,
far example, regenarated celiuloss, nitro., atkyl or hydroxyalkyl- or acatyl-
cellulose. The keratin-containing fibre is particularly preferably human hair,
The corresponding compaositions for dyeing keratin-containing fibres, as

20 described above, preferably comprise (he compound(s) of the formula | in

amounts above 0.01% by weight and below 10% by weight, in each case

based on the entire composition. Preferred compositions for dyeing keratin-
cortaining fibres are characterised in that they comprise the compound(s)
of the formula | in amounts of 0.05 to 5% by weight, preferably 0.1 to 2.5%

25 by weight, particularly preferably 0.25 to 1.5% by weight and in particular
0.4 1o 1% by wsight, in each case based on the entire compaosition.

The corresponding compositions comprising at least one compound of the
formula | serve for changing the colour of keratin-containing fibres, as

a0 described above, in particular human hair. The colour change can take
place solely owing to the compound(s} of the formula |, but the composi-
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fions may also additionally comprise further colour-changing substances,
for example further direct dyes and/or oxidation colorants.

The composition for dysing keratin-containing fibres comprising at least one
5 compound of the formula |, as described above, can be formulated as a
single-component composition, as a two-component composition or as a
thrae-component composition and used correspondingly. Separation in
multicomponent systems is appropriate, in particular, where incormpatibili-
ties of the ingredignts are to be expected or feared. In the case of such
10 systems, the composition to be employed is prepared by the consumer

immediately before application by mixing the components.

The invention furthermore relates to a method for dyesing keratin-containing
fibres, in which a composition for dyeing keratin-containing fibres compris-

NN
[$:4]

ing at least one compound of the formuda |, as described above or
described as preferred, is applied to the keratin-containing fibre at least
once daily or at least twice or a number of imes successivaly, left on the
fibre for some time, usually about 20 fo 45 minuies, and subseguently

rinsed out again or washed out using a shampoo.,

However, it is also possible to canry cut a pretreatment of the keratin-

containing fibres and then {o apply the composition comprising the at least
one compound of the formula |,

25 Furthermore, in order, for example, to be able to carry out further colour
adaptations, the compositions comprising the at least one compound of the
formula | may comprise further oxidation dye components.

Coupler components generally allow at least one substitution of 2 chemical
30 radical of the coupler by the oxidised form of the developer component. A
covalent bond forms here betweer: coupler and developer component.
Couplers are preferably cyclic compounds which carry at least two groups
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on the ring, selected from (i) optionally substituted amino groups andfor {ii)
hydroxyl groups. Thase groups are in conjugation through a double-bond
system. If the cyolic compound is a six-membered ring, the said groups are

preferably located in the ortho-positicn or meta-position to one ancther,

(921

Developer components and coupler components are generally employed
hers in approximately molar amounts to one another. If the molar use has
also proven advantageous, a certain excess of individual oxidation dye pre-
cursors is not disadvantageous, mearning that developer components and

10 coupler components can be in a molar ratio of 1:0.5 to 1:3, in particular 1:1
to 1:2.

Suitable oxidation dye components of the developer type ars p-
phenyienadiaming and derivatives thereof Suitable p-phenylenediamines
18 are selected from ohe or more compounds from the group formed by
p-phenylenadiamine, p-tolylenediamine, 2-chloro-p-phenyienediamine, 2,3-
dimethylp-phenyienediamine,  2.6-dimethyl-p-phenvienediaming,  2,6-
disthyl-p-phanylenediamine, 2. 5-dinethyl-p-phenylensdiamine, N.N-
dimethyl-p-phenylenediaming, N, N-diethylp-phenyiensdiamine, N,N-
20 dipropylp-phenylenediamine, 4-amino-3-methyl-(N,N-diethyaniline, N.N-
bis-(2-hydroxyethyl)-p-phenvienediamine, 4-N N-bis-(2-hydroxyethyljamino-
2-methylaniine,  4-N N-bis-(2-hydroxyethyhamino-2-chioroaniling,  2-(2-
hydroxyethyli-p-phenylenadiamine, 2-{1 2-dihydroxyethyl}-p-phenylsne.
diamine, 2-fluoro-p-phenylenediamins, 2-isopropyl-p-phenylenediamine, N-
25 (2-hydroxypropyh-p-phenyienediamine, 2-hydroxyrnethyl-p-phenyiene-
diamine, N N-dimethyl-3-methyl-p-phaayienediamine, N-ethy!-N-2-hydroxy-
ethyl-p-phenylenediamine, N«(2 3-dibydroxypropvl)-p-phenyienediamine, N-
(4'-aminophenyl)-p-phenylenediamine, N-phenyl-p-phenylenadiamine, 2-(2-
hydroxyathyloxy)-p-phenylenadiaming, 2-methoxymethyi-p-phenylene-
30 diamine, 2-(2-acetylaminoethyloxy)-p-phenylenediamine, N-{2-msthoxy-
ethyll-p-phenylenediamine, N-(4-amino-3-methylphenyl)-N-{3-(1H-imidazol-
1-yhpropyllamine, 5,8-diaminobenzo 1 4-dioxane and physiologically toler-
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ated salts thereof. Further suitable p-phenyienediamine derivatives are
selected from at least one compound from the group p-ghenylenediarming,
p-tolylenediamine,  2-(2-hydroxyethyl)-p-phenylensdiamine,  2-(1,2-dihy-
droxyethyl)-p-phenylenediamine, N, N-bis-{2-hydroxyethyl}-p-phenyiens-
o diamine, N-{4-amino-3-methylphenyd)-N-[3-(1H-imidazol- {-yhpropyljamine,
2-methoxymethyl-p-phenylenediaming and the physiclogically tolerated
salts of these compounds.
Further suitable developer componsnts which can be employed are com-
pounds which contain at least two aromatic rings which are substituted by
10 amino and/or hydroxy! groups. Further suitable developer components are

selected, in particular, from at ieast one compound from the group formed
by N,N-bis-(2-hydroxyethyl}-N N'-bis-{¢"-aminophenyl}-1 3-diaminopropan-
2-0l, N N'-bis-(2-hydroxyethyl)-NN-bis-{4-aminophenyilethylenediamine,
N, N-bis-{4-aminophenyhitetramethylenediamine, N ,N-bis~{2-hydroxyethyi}-
15 N, N-bis-(4"-aminophenyliietramethylenediamine, N, N'-bis-(4-{methyl-
aminoiphenyiftetrarmethylensdiaming, N, N'-digthyl-N N'-bis-{4-amino-3"
methylphenyliethylenediamine, bis {2-hydroxy-S-aminophenylimethane,
N.N-bis-(4-aminophenyl)-1,4-diazaccloheptane, N.N'-bis-{2-hydroxy-5-
aminobenzyhpiperazine, N-(4-aminoghenylj-p-phenylenediamine and 1,10-
20 bis-{2", 8" diaminophenyl}-1,4,7, 10-tetraoxadecane and physiologically toler-
ated salis thereof. Further suitable bicyolic deveioper components are
selected  from N N“-bis-{2-hydroxyethyl}-N N-bis-{4-aminophenyl)-1,3-
diaminopropan-2-0l, bis-{2-hydroxy-5-aminophenylimethane, 1,3-bis-{2,5-
diaminophenoxy)propan-2-ol, N.N'-bis-(4-aminophenyl}-1.4-diazacyclo-
25 heptane, 1,10-bis(2 S-diaminophenyi)-1,4,7,10-tetraoxadecane or one of
the physiologically tolerated salts of these compounds.
it may furthermore be possible to smaloy a p-aminophenol derivative or one
of its physiclogically tolerated salts as developer component. Preferred p-
aminophenols are p-aminophenol, N-methyl-p-amincphenol, 4-amino-3-
30 methylphenol,  4-amino-3-fluorophenol,  2-hydroxymethylamino-4-aming-
phenol,  4-aminoc-3-hydroxymethylphenel,  4-amino-2-(2-hydroxyethoxy)-
phenol,  4-amino-2-methylphenol, 4-aminc-2-hydroxymethyiphenol,  4-
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amino-Z-methoxymethylphenol, 4-amino-2-aminomethylphenal, 4-amino-2-
{2-hydroxysthylaminomethyliphenol, 4-amino-2-(1,2-dihydroxysthyliphenol,
4-amino-2-flucrophenol,  4-amine-2-chlorophenct,  4-amine-2,6-dichloro-

phengl, 4-amino-2-(disthylaminomethyliphenol and physiologically tolerated

o

salts thereof. Pasticularly preferred  compounds are  p-aminophenol,
4-amino-3-methyiphenol, 4-aming-Z-aminomethyiphenol, 4-amino-2.{1,2-
dihydroxysthyliphenol and 4-amine-Z-(diethylaminomethyliphenol.

Furthermore, the developer component can be selected from g-amino-
phenol and derivatives thereof, such as, for example, 2-amino-4-methyi-

10 phenol, 2-amino-S-methyiphendl or 2-amino-4-chiorophenscl,

Furthermore, the developer component can be selected from heterocyclic
deveioper components, such as, for example, from pyrimidine davivatives,
pyrazole derivatives, pyrazoiopyrimicire denvatives or physiclogically foler-
ated salts thereof. Preferred pyrimidine derivatives are, in particular, the
15 compounds 2.4,5 8-tetraaminopyrimicine, 4-hydroxy-2,5 6-triaminopyrimi-
dine, 2-hydroxy-456-trniaminopyrimdine, 2-dimsthylaminoe-4,5,6-friamino-
pyrimiding,  2,4-dihydroxy-58 6-diaminopyrimidineg  and 2,5 8-triamino-
pyrimidine, Further suitable pyrazole derivatives are the compounds
selected from 4,5-diamino-1-methylpyrazole, 4,5-diamino-1-{2-hydroxy-
20 ethylipyrazole, 3.4-diaminopyrazale, 4.5-diaming-1-(4'-chicrobenzyhipyra-
zole, 4 5-diamino-1,3-dimethylpyrazale, 4 5-diamino-3-methyl-1-phenyl-

pyrazole, 4,5-diamino-1-methyl-3-phenylpyrazole, 4-amino-1,3-dimethyi-5-
hydrazinopyrazole, 1-benzyi-4 S-diamino-3-methylpyrazole, 4,5-diamine-3-
tbutyl-1-methylpyrazole, 4, 5-diamino-1-t-butyb-3-methylpyrazole,  4.5-
28 diamino-1-(2-hydroxyethyl}-3-methylpyrazole, 4,5-diamino-1-sthyl-3-methyi-
pyrazole, 4,5-diamino-1-athyl-3-(4-mathoxyphenylipyrazole, 4,5-diamino-1-
ethyl-3-hydroxymethylpyrazole, 4,5-diamino-3-hydroxymethy-1-methylpyra-
2ole,  4,5-diamino-3-hydroxymethyl-1-isopropylpyrazole,  4,5-diaming-3-
methyl-1-isopropylpyrazole,  4-amiro-5-(2-aminoethyl)amino-1,3-dimethyl-
30 pyrazole, and physiclogicaily toleratsd salts thereof, but in particutar 4,5-
diamino-1-{2-hydroxyethylypyrazole. Suitable pyrazolopyrimidines are, in
particitar, pyrazolo{1,5-ajpyrimidines, where preferred pyrazolof1,5-al-
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pyrimidines are selected from pyrazolo{1,5-alpyrimiding-3,7-diamine, 2,5+
dimethylpyrazolo{1,5-alpyrimidine-3,7-diamine,  pyrazolol1,5-alpyrimidine-
3.5-diamine, 2,7-dimethyipyrazolo[1,8-alpyrimidine-3,5-diamine, 3-amino-
pyrazoiof1,5-alpyrimidin-7-0l, 3.aminopyrazolof1,5-alpyrimidin-&-of,  2-{3-
5 aminopyrazolof1,5-alpyrimidin-7-ylaminojethanol, 2-(7-aminopyrazolo-
I'1,5-alpyrimidin-3-ylamino)ethanol, 2-{{3-aminopyrazoiof1,5-alpyrimidin-7-
yh-{2-hydroxyethyllaminolethanol,  2-{{7-aminopyrazotof1, 5-ajpyrimidin-3-
yi-(2-hydroxysthybaminolethane!,  58-dimethylpyrazolof1,5-ajpyrimidine-
3,7-diamine, 2,8-dimesthylpyrazolo]1.3-ajpyrimidine-3,7-diaming, 3-amino-7-
10 dimethylamino-2,5-dimethyipyrazolo[1,5-alpyrimidine  and physiclogicaily

tolerated salts thereof and tautorneric forms thereof,
Further suitable developer componernts are selected from at least one com~
pound from the group formed by p-phenylenedisming, p-lolylenediamine,
2-(2-hydroxyethyll-p-phenylensdiamine,  2-{1,2-dihydroxyethyt-p-phenyhk
15 enadiaming, N,N-bis-(2-hydroxyethyl)-p-phenylenediamine, 2-methoxyme-
thyl-p-phenylensdiamine, N-{4-amine-3-methylphenyl-N-{3-(1H-imidazol-1~
yhpropyllamine, N.M-bis-{2-hydroxyethyl}-N N-bis-(4-aminophenyil-1,3-
diaminopropan-2-ol, bis-{2-hydroxy-S-aminophenylimethane, 1,3-bis~(2,5-
diaminophenoxyipropan-2-ol, N N'-bis-{(4-aminophenyl}-1 4-diazacycio-
20 heptane, 1,10-bis-(2 5-diaminophenyl}-1,4 7 10-tetraoxadecane, p-amino-
phenol, 4-amino-3-methylphenel, 4-amino-Z-aminomethylphenol, 4-amino-
2-{1,2-dihydroxyethyljphenol and  4-amine-2-{diethylaminomethylpheno,
4,5-diamino-1-{2-hydroxysthyllpyrazole,  2.4,5 8-etraaminopyrimidine,  4-
hydroxy-2,5 8-triamincpyrimidineg, 2-hydroxy-4,5 8-triaminopyrimidine, and
the physiologically tolerated salls of these compounds. Further suitable
developer components here are plolylenediamine, 2-(2-hydroxyethyl)-p-
phenylenediamine, 2-methoxymethyl-p-phenyienediamine, N-(4-amino-3-
methylphenyl}-N-{3-(1H-imidazol-1-yljpropyllamine, andfor 4 5-diamino-1-

(2-hydroxyethyllpyrazole and physiologically tolerated salts therecf,
30
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The developer components are preferably used in an amount of 0.0001 to
10% by weight, preferably 0.001 to 5% by weight, in each case based on
the entire colorant.

i

Suitable oxidation dye components of the coupler type are preferably
selected from m-aminophenol andfor derivatives thersof, m-diamino-
benzene andfor derivatives thereof, o-diamincbenzene andfor derivatives
thereof, o-aminophenol andfor derivatives thereof, naphthalene derivatives
containing at lgast one hydroxyl group, di- or trihydroxybenzens andfor
10 derivatives thereof, pyridine derivatives, pyrimidine derivatives, mono-

hydroxyindole derivatives and/or moncaminoindole derivatives, mono-
hydroxyindoline derivatives andfor monoaminoindoline derivatives, pyra-
Zolone derivatives, such as, for example, 1-phenyl-3-methylpyrazol-b-one,
morphoiine derivatives, such as, for axample, 8-hydroxybenzomorpholine

sy
(64

or B-aminobenzomorpholine, quinaxadine derivatives, such as, for example,
6-meathyl-1,2 3, 4-tetrahydroquinoxaline, andior mixtures of iwo or more
compounds from one or more of these classes.

Further coupler components which can be used, such as m-aminophenols
or derivatives thereof, are preferably selscted from at least one compound
20 from the group formed by 3-aninophencl, S-amino-2-methylphenal,

N-cyciopentyl-3-aminophenol, 3-amiro-2-chioro-8-methylphenol, 2-hydroxy-

4-aminophenoxyethanol, 2 8-dimathyl-3-aminophencl,  3-riflucrcacetyl
armino-2-chioro-8-methylphenol,  S-amino-4-chloro-2-methyiphenel, 8-

aming-4-methoxy-2-methylpheno, S-{2'-hydroxyethyljamino-2-methyl-
25 phenol, 3-diethylaminophenol, N-cyclopentyl-3-aminophenol, 1,3-dihydroxy-

S{methylamitiolbenzene,  3-sthylamino-4-methylphenal,  2,4-dichloro-3-

amincephenol and physiologically tolerated salts thersof

Further coupler components which can be used, such as, for exampie,

3-diaminobenzenss or derivatives thereof, are preferably selected from at
30 ieast one compound from the group formed by m-phenyienediamine,
2-(2 4-diaminophenoxyjethanol, 1,3-kis(2 4-diaminophenoxylpropane,  1-
methoxy-2-amino-4-(2'-hydroxyethylar inoibenzens,  1,3-bis(2, 4-diamino-
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phenylpropane, 2,8-bis(2-hydroxyethylamine)-1-methylbanzene, 2-{{3-[{2-
hydroxyethyllaminopd-methoxy-S-methylphenyllaminojethanol,  2-({3-{(2-
hydroxyethyllamino}-2-methoxy-5-methylphenyljaminojethanol,  2-({3-{{2-
hydroxyethyljamincl-4,5-dimethylphenyllaminalethanol,  2-{3-morpholin-4-
5 ylphenyharminojethanol, J-amino-d-{2-methoxyethoxy-b-methylphenyl-
aming, 1-amino-3-bis-{2-hydroxysthyllaminobenzene and physiologicaily
{olerated salts thereof.
Further coupler components which can be used, such as, for sxample, o-
diaminobenzenes or derivatives thereof, are preferably salscted from at

10 least one compound from the group formed by 3 4-diaminobenzoic acid and

2,3-diamino-1-methylbenzene and physiclogically tolerated salls thereof.
Further coupler componenis which can be used, such as, for example, di-
or trihydroxybenzenes and dervativas thercof, are selected from at least
one compound from the group formed by resorcinol, resorcinol monomethyl
13 ether, 2-methylresorcinel, S-methylresorcinol, 2,5-dimethylresoreinol, 2-
chioraresorcine!, 4-chlororesorcingl, pyrogallol and 1,2 4-trihydroxyben-
Z8Ng.
Further coupler components which can be used, such as, for example,
pyridine derivatives, are selected from at least one compound from the
20 group formed by 28-dihydroxypysicine, 2-amino-3-hydroxypyridine, 2-
amino-5-chioro-3-hydroxypyridine,  3-amino-2-methyiamino-S-methoxypyri-
dine, 2 8-dihydroxy-3.4-dimethyipyridine, 2 8-dihydroxy-4-methylpyridine,
2.8-diamincpyridine,  2,3-dlamino-B-methoxypyridine,  3,5-diamino-2,8-
dimethoxypyridine, 3 4-diaminopyridine, 2-{2-methoxyathyl}amine-3-aming-

25 B-methoxypyridine, 2-{4"-methoxyphenyllamine-3-aminopyridine  and
physiciegically toleratad salts thereof
Naphthalene derivatives contalning at least one hydroxyl group which are
suitable as coupler component are selected from at least one compound
from the group formed by 1-naphthol, 2<methyl-1-naphthol, 2-hydroxy-
3¢

methyl-t-naphthol, 2-hydroxyethyl-1-naphthol, 1,3-dihydroxynaphthalene,
1.5-dihydroxynaphthalene, 18-dihycroxynaphthalens, 1,7-dihydroxynaph-
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thalens, 1,8-dihydroxynaphthalene, 2,7-dihydroxynaphthalene and 2.3-
dihydroxynaphthalene.

indole derivatives which are suitabls as coupler component are selected
from 4-hydroxyindole, 8-hydroxyindoie and T-hydroxyindole and physiologi-

n

caily tolerated salts thereof.

indoline derivatives which are suitable as coupler component are preferably
sclected from 4-hydroxyindoline, S-hydroxyindoline and 7-hydroxyindoline
and physiologically tolerated saits thereof.

Pyrimidine derivatives which are suitable as coupler component are

10 selected from at least one compound from the group formed by 4.5-

diaminopyrimidine,  4-amino-2,8-dihydroxypyrimiding, 2 A-diamino-8-
hydroxypyrimidine, 2.4.6-trihydroxypyrimidine, 2-amino-4-methylpyrimidine,
2-amino-4-hydroxy-6-methylpyrimidire and 4 8-dihydroxy-2-methylpyrimi-
dine and physiologically tolerated salis theraof.

18 Suitable coupler components are selected from 3-aminophengl, S-amino-2-
methylchenol,  3-amine-2-chioro-€-rnethylphens!,  2-hydroxy-4-amino-
phenoxyethanol, 5S-amino-4-chloro-2-methylphenol,  5-{2-hydroxysthyi}-
amino-Z-methylphenc!, 2 4-dichlorc-S-aminophensl, 2Z-aminophenal, 3-
phenyienediamine, 2-(2,4-diaminophanoxy)ethanol,  1,3-bis{2 4-diamino-

20 phenoxyjpropane,  t-methoxy-2-amino-d-(2-hydroxysthylamino)oenzene,

1,3-bis{2 4-diaminophenyiipropane, 2,8-bis(2"-hydroxysthylamino)-1-
methylbenzene, 2-{{3-{(2-hydroxyethyl)amino}l-4-methoxy-5-reethylphenyi}-
aminojethanol,  2-{{3-{{2-hydroxyethylamino]-2-methoxy-S-methyiphenyi}-
aminolethanol,  2-{{3-{{2-hydroxyethyilamino]-4,5-dimethylphenyllamino)-

25 ethancl, 2-[3-morpholin-d-yiphenyllaminolethanol, J-amino-4-{2-methoxy-
sthoxy)-5-methylphenylamine,  1-amino-3-bis-(2-hydroxyethybaminoben-
zene, resorcinol, 2-methyiresorcino;, 4-chlororasorcinol, 1,2 4-trihydroxy-
benzene, 2-amino-3-hydroxypyridine, 3-amino-2-methylamino-8-methoxy-
pyridine,  2.6-dihydroxy-3 4-dimethyipyridine,  3,5-diaming-2,8-dimethoxy-

30 pyridine,  1-phenyl-3-methylpyrazol-5-ons,  1-naphthol,  15-dihydroxy-
naphthalene, 2,7-dihydroxynaphthalene, 1,7-dihydroxynaphthalene, 1.8-
dihydroxynaphthalene, 4-hydroxyindole, 8-hydroxyindole, 7-hydroxyindole,
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4-hydroxyindoline, G-hydroxyindoling, 7-hydroxyindoline or mixtures of
these compounds or physiologically ttierated salts thereof. Particular pref-
erence is given here to resorcinol, 2-methyiresorcinel, S-amino-2-methyl-
phenol, 3-aminophenal, 2-{2 Adaminophenoxyiethanol,  1,3-bis-{2,4-

5 diaminophenoxy)propane,  1-methoy-2-amino-4-{2-hydroxyethylamino)-
benzene, 2-amino-3-hydroxypyriding and 1-naphthol and one of the physio-
logicaily tolerated salts thersof.

The coupisr components are preferably used in an amount of 0.0001 {o
10 10% by weight, preferably 0.001 to 5% by weight, in each case based on

the entire compasition,

Furthermore, the compositions according to the invention may comprise at
least one further direct dye. These ars dyes which are adsorbed directly

15 onto the hair and do not require an oxddative process for the formation of
the colour, Direct dyes are usually nitrcphenylenediamines, nitroamino-
phenols, azo dyes, anthraguinonas or indophenols.

The direct dyes are in each cass preferably employed in an amount of
20 0.001 to 20% by weight, based on the entire preparation. The total amount

of direct dyes is preferably at most 2093 by weight.

Direct dyes can be divided into anionic, cationic and nonionic direct dyes.

25 Preferred anionic direct dyes are the compounds kriown under the intema-
tional names (INCI) or trade names Acid Yellow 1, Yallow 10, Acid Yellow
23, Acid Yellow 36, Acid Orange 7, Acid Red 33, Acid Red 52, Pigment Red
8701, Acid Blue 7, Acid Green 50, Acid Violet 43, Acid Black 1 and Acid
Black 52.

30

Preferred cationic direct dyes here ara
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(a} cationic triphenyimethane dyss, such as, for example, Basic Blue 7,
Basic Blue 26, Basic Violet 2 and Basiu Violet 14,

(b) aromatic systems which are substituted by a gquaternary nitrogen group,
such as, for example, Basic Yellow 57, Basic Red 76, Basic Blue 98, Basic

n

Brown 18 and Basic Brown 17, and

{¢} direct dyes which contain a heteracycle which contains at least one
quaternary nitrogen atom, as mentioned, for example, in Claims 8 to 11 of
EP-A2-888 808, which is explicitly incorporated herein by way of reference.

10 Suitable nonianic direct dyes are, in particular, nonionic nitro and quinone

dyes and neutral azo dyes.

The direct dyes employed can furtheymore also be naturally occurring dyes,
as are present, for exampie, in red henna, neutral henna, black henna,

15 camomile blossom, sandalwood, black {ea, alder buckthom bark, sage, log-
wood, madder root, catechu, sedrs aadl alkanst root.

A further possibility for changing the colour is offered by the use of color-
anis which comprise so-called oxo dye precursors. A first class of oxo dye
20 precursors are compounds containing at least one reactive carbonyl group.
This first class is known as component {Oxo1}. A second class of oxo dye
precursors is formed by CH-acidic compounds and compounds containing
a primary or secondary amino group 3 hydroxy! group, which in tum are
selected from compounds from the group formed by primary or secondary
25 aromatic amines, nitfrogen-containing hetsrocyclic compounds and aromatic
hydroxyl compounds. This second clasg is known as component {Oxo2).
The above-mentioned components {Oxo1) and (Oxo2) are generally not
themselves dyes, and are therefore cach taken individually alone not suit-
able for dyeing keratin-containing fibras. In combination, they form dyes in a
30 non-oxidative process, so-called oxe dyeing. The resuftant dysings in some
cases have golour fastnesses on the karatin-containing fibre which are
comparable with those of axidation dveing.
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The oxo dve precursors used are preferably @ combination of

- at least one compound which contains at least one reactive carbanyl

group (component {Oxo1}}
5 with at least one compound {component Oxo2)

- compounds selected from

{Oxo2a) CH-acidic compounds

and/or from

{Oxo2b) compounds containing a prinary or secondary aming group or
10 hydroxy! group, selected from at least one compound from the group

formed by primary or secondary aromatic amines, nitroger-containing

heterocyclic compounds and aromatic nydroxyl compounds.

Reactive carbony] compounds as coraponent {Oxo1) in the sense of the
15 invention contain al least one carbonyt group as reactive group which
reacts with component {Oxo2) with forrnation of a covalent bond. Praferred
reactive carbony! compounds are selacted from compounds which carry at
least one formyl group andfor at least ene keto group, in particular at least
one formyl group. Use can furthermo-s also be made in accordance with
20 the invention as compoanent {Oxo1) of compeunds in which the reactive
carbonyi group has bgen derivatised or masked in such a way that the
reactivity of the carbon atom of the dur vatised carbony! group with compo-
nent {Ox02) is still present. These derivatives are preferably addition com-
pounds
25 a) of amines and derivatives thersof with formation of imines of oximes as
addition compound
1) of alcohols with formation of aceta s or ketals as addition compound
c} of water with formation of hydrates as addition compound

{component (Oxo1) is in this case ¢) derived from an aldehyde) onto the

%]
<

carbon atom of the carbonyl group of the reactive carbony! compound.
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The reactive carbonyl component usad for the purposes of axo dyeing is
very particularly preferably benzaldehyde andfor cinnamaldehyde andfor
naphthaldshyde andfor at least one derivative of these above-mentioned

aldehydes, which carry, in particular, one or more hydroxyl, alkoxy or amino

n

substituents.

CH-acidic compounds are generally egarded as being compounds which
carry a hydrogen atom bonded to an aliphatic carbon atom, wheng, owing to
slectron-withdrawing substituents, the corresponding carbon-hydrogen

10 bond is activated. In principle, the choloe of CH-acidic compounds is unlim-

fted, so long as a compound which is visibly coloured to the human eye is
obtained after condensation with the reactive carbonyl compounds of com-
ponent (Oxo1). In accordance with the invention, these are preferably CH-
acidic compounds which contain an aromatic andior heterocyelic radical.

15 The heterocyclic radical may in turn be aliphatic or aromatic, The CH-acidic
compounds are particulary preferably selected from heterocyclic com-
pounds, in particular cationic, heterocychic compounds.

The CH-acidic compounds of the oxc dye precursors of component

20 {OxoZa) are very particularly preferably selected from at least one com-
pound from the group consisting of 2-{<furoyl)acetonitrie, 2-(5-bromo-2-
furoyllacetonitdle, 2-(B-methyl2-triflu aromethyt-3-furoyljacetonitrile, 3-(2,5-
dimathyl-3-furyll-3-oxopropanitrile, 2-(2-thenoyllacetonitrile, 2-{3-thenoyl)-
acetonitrile, 2-(5-fluoro-2-thenoyl)acetonitrile, 2-(5-chiaro-2-thenoylaceto-

25 nitrile, 2-(5-bro-2-thenoyl)acetonitrile, 2-(2,5-dimethylpyrrol-3-oylaceto-
nitrile, TH-benzimidazol2-ylacetonitrite, TH-benzothiszol-1-ylacetonitrile,
2-{pyrid-2-yhacelonitrile, 2 8-bis{cyanomethylpyridine, 2-(indol-3-oyi)-
acetonitrile, 8-canacetyl-7-methoxy-4 -methylcoumarin, 2-{quinoxatin-2-vi}-
acetonitrile, 1,2,3,34tetramethyl-3M-indolium iodide, 1,2,3,3-tatramethyl-3H-

30 indolium methanesulfonate, 2,3-dimethylbenzothiazolium jodide, 1,2-
dihydro1,3-diethyl 4 8-dimethyl-2-oxapyrimidinium hydrogensulfate, 1,2-
dihydro-1,3 4 8-tetramethyl-2-thioxop yrimidinium chioride, 1 2-dihydro~1,3-
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diethyl-d.methyl-2-thioxopyrimidinium hydrogensulfate, 1,2-dibydro-1,3-
dipropyl-4-methyl-2-thioxopyrimidinium chioride and 1,2-dihydro-1,3-
dipropyi-4-methyl-2-thioxopyrimidinium hydrogensuifate.

5 Furthermore, component (Oxo2b} used can be at least one oxidation dye
precursor containing at least one primary or secondary amino group and/or
at least one hydroxyl group. Preferably suifable representatives are given
under the explanation of the oxidation dye precursors. However, it is pre-
ferred in accordance with the invention for the compounds of cornponent

10 (Oxo2) to be selected only from CH-acidic compounds.

The above-mentioned compounds of component {Oxo1)} and component
{Ox02) are, i they are used, in sach case preferably used in an amount of
(.03 to 85 mmol, in particular 1 to 40 mmol, based on 100 g of the entire

—
(931

composition.

The compositions for dyeing hair comprising at least one compound of the
formula }, as described above, particularly preferably additionally comprise
hydrogen peroxide. Compositions of “his type {or dyeing and optionally

20 simultaneously lightening keratin-containing fibres are particularly prefera-
bly those which comprise 0.5 to 15% by weight, preferably 1 t0 12.5% by
weight, particularly preferably 2.5 to “ 0% by weight and in particular 3 to
8% by weight of hydrogen peroxide (calculated as 100% Ma0g).

25 The hydrogen peroxide can also be employed in the form of addition com-
pounds thereof onto solid supports, preferably hydrogen paroxide dself is
used. The hydrogen peroxide is employed as a solution or in the form of a
solid addition compound of hydrogen peroxide onto inorganic or organic
compounds, such as, for example, sod um perborate, sodium percarbonate,
38 magnesium percarbonate, sodium percarbamide, polyvinyipyrrolidone
nHeQ0z {n is & positive integer greater than D), urea peroxide and melamine
peroxide,
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Very particular preference is given to aqueous hydrogen peroxide solutions.
The concentration of a hydrogen peroxide solution is determined on the one
tand by the legal specifications and on the other hand by the desired effect;

k24

8 to 12 per cent solutions in water are preferably used.

For a colour change by means of lightening or bleaching of the substrate,
for exampie the hair, at least one blgach enhancer is preferably additionally

employed in cosmetic compositions besides the oxidants.
10

Bleach enhancers are preferably employed in order to increase the bleach-
ing action of the oxidant, in particular the hydrogen peroxide. Suitable
bleach enhancers arg
(BV-i} compounds which give rise to aliphatic psroxocarboxylic acids andior
15 optionally substituted perbenzoic acid under pathydrolysis conditions,
andfor
{BV-ii} carbonate salts and/or hydrogsncarbonate salts,
andfor
{BV-iil} organic carbonates,
20 andfor
(BV-iv) carboxylic asids,
andfor

{BV-v} peroxo compounds.

Bieach enhancers are preferably peroxo compounds, in particular inorganic
peroxo compounds. The bleach-enhzncing peroxe compounds do not
inciude any addition products of hydrogen peroxide onto other components
nor hydrogen peroxide itself. In addition, the cheice of peroxc compounds is
not subject {0 any restrictions. Preferred peroxo compounds are peroxy-
disulfate salts, persulfate salts, peroxydiphosphate saits (in particuiar
ammonium peroxydisulfate, potassiui peroxydisuifate, sodium peroxy-

disulfate, ammonium persulfate, potassium parsulfate, sodium persuifate,
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potassium peroxydiphosphate) and peroxides (such as barium peroxide
and magnesium peroxide). Of these peroxe compounds, which can also be
emploved in combination, preference is given in accordance with the inven-
tion to the peroxydisulfates, in particular ammonium peroxydisulfate. Pref-
5 erence is given here to compositions for dyeing and optionally simuitane-
ously lightening keratinic fibres which additionally comprise 0.01 to 2% by
weight of at least one solid psroxo compound, which is selected from
ammanium, alkali-metal and alkaline-earth metal pessuifaies, peroxomono-
sulfates and peroxydisulfates, where preferred compositions comprise per-
10 oxydisuifates, which are preferably selected from sodium peroxydisulfate

andfor potassium peroxydisulfate andfor ammonium peroxydisulfate, and
where preferred compaositions comprise at least two different peroxydisul
fates.

15 Particular preference is furthermore civen to persuifates, in particuiar the
mixture of potassium peroxosulfate, potassium hydrogensulfate and potas-
sium suifate known as Caro's salt.

The bleach enhancers are preferably present in the cosmetic compositions

20 according to the invention in amounts of 5 fo 30% by weight, in particular in
amounts of 8 to 20% by weight, in each case based on the weight of the
ready-to-use compaosition.

Fusthermore, it has proven advantagecus for the colorants and/for lightening

5 . A . . :

25 compositions {o comprise non-fonogerie surface-active substances.
Preference is given here to surface-active substances which have an HLRB
value of 5.0 or greater. For the definition of the HLB value, reference is
expressly made to the comments in Hugo Janistyn, Handbuch der Kos-

30

metika und Riechstoffe [Handbook of Cosmetics and Fragrances], Volume
i Die Kérperpficgemittel [Body-Care: Compositions], 2nd Edition, Dr Alfred
Hithig Verlag Heidelberg, 1973, pages 68-78 and Nugo Janistyn, Taschen-
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buch der modemen Parfimerie and Kosmetik {Pocketbook of Modern Per-
fumery and Cosmetics], 4th Edition, Wissenschafiliche Verlagsgeselischaft
m.b.H. Stutigast, 1974, pages 466-474 . and the original papers cited

therein.

a3

Owing to the simple processability, particularly preferred non-ionogeric
surface-active substances here are substances which are commercially
available in pure form as solids or fiquids. The definition of purity in this
connection does not relate to chemically pure compounds, instead, in par-

10 ticular in the case of natural products, i is possivle to empioy mixtures of

different homologues, for example heving different alkyl chain lengths, as
are obtained in the case of products besed on natural fats and oils. Alsoin
the case of alkoxylated products, mixiures of different degraes of atkoxyla-
tion are usually present. The term putity in this connection instead relates fo

15 the fact that the substances selected should preferably be free from so-
vents, extenders and other accompanying substances.

As further constiluent, the compositicn:s according to the invention may
comprise, as hair colorant, at least one ammonium compound from the

20 group ammonium chiodde, ammonitin carbonate, ammonium bicarbonate,
ammanium sulfate and/or ammoniur carbamate in an amount of 0.5 to 10,

preferably 1 to 5% by weight, based ur the entire composition.

Furthermore, the colorants andior lightening compositions according to the
invention may comprise further active compounds, assistants and additives,
such as, for example,
-~ honionic polymers, such as, for example, vinyipyrolidone-vinyt acrylate
copolymers, poyvinylpyrrolidone and vinylpyrrolidone-vinyt acetate
capolymers and polysiloxanas,
30 - cationic polymers, such as quaternised cellulose athers, polysiloxanes
containing quaternary groups, dimethyldialiylammonium chiordde poly-
mers, acrylamide-dimethyldialiylammonium chloride copolymers, diethyl
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sulfate-quaternised dimethylaminoethy! methacrylate-vinylpyrrolidone
copolymers, vinylpyrrolidone-imidezolinium methochioride copolymers
and guaternised polyvinyl alcohol,
- 2witterionic and amphoteric polymers, such as, for example, acryl

5 amidopropylfrimethylammeonium chioride-acrylate copolymers and octyl-
acrylamide-methy! methacrylate-tert-butylaminoethyl methacrylate-2-
hydraxypropyl methacrylate copolymers,
~ anionic polymers, such as, for example, polyacrylic acids, crossiinked
polyacrylic acids, vinyl acetate-crotonic acid copolymers, vinylpyrroli-

10 done-vinyl acrylate copolymers, vinyl acetate-butyl maleate-isobornyl

acrviate copolymers, methyl vinyt sther-maleic anhydride copolymers
and acrylic acid-ethyl acrylate-N-eri-butytacrylamids terpolymers,
- thickeners, such as agar-agar, guar gum, alginates, xanthan gum, gum
arabic, Karaya gum, carob seed flouwr, linseed gums, dextrans, cellulose

15 derivatives, for example methylcePulose, hydroxyalkyleeliulose and car-
boxymethylceliuioss, starch fractions and derivatives, such as amylose,
amylopectin and dextring, clays, such as, for example, bantonite or fully
synthetic hydrocolloids, such as, for example, polyvinyl alcohal,
- structurants, such as maleic acid and actic acid,

20 - hair-conditioning compounds, such as phospholipids, for example soya
lecithin, egq lecitin and cephalins,
~ protein hydrolysates, in particular elastin, collagen, keratin, milk protain,
soya protein and whaat protein hydrlysates, condensation products
thereof with fatty acids and guaternised protein hydrolysates,

25 - perfume ofls, dimethylisosorbide and cyclodextring,
- solvents and solubiiisers, such as ethanol, sopropanol, sthylene glycol,
propylens glycol, propyiene glycol, glycerol and diethylene glyeol,
- fibre structure-improving active compounds, in particular morno-, di- and
oligosaccharides, such as, for example, glucose, galactoss, fructose,

30 fruit sugar and lactose,
- quaternised amines, such as methyi-1-alkylamideethyl-2-alkylimidazo-
finivm methosulfate
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- antifcams, such as sificones,
~ dyes far tinting the composition,
- antidandruff active compounds, such as Piroctone Olamine, Zink

Omadine and climbazols,

[#1]

- light-protection agents, in particular derivatised benzophenones, cin-
namic acid derivatives and triazines,

- substances for adjusting the pH, such as, for example, conventional
acids, in particular edible acids and bases,

- active compounds, such as panthenol, pantothenic acid, allantoin, pyr-
10 rofidonecarboxylic acids and salts thereof, as well as bisabolol,

- yitamins, provitamins and vitamir. precursors, in particular those from
groups A, By, Bs, Bg, C, E, Fand ¥,
- plant extracts, such as the extracts from green tea, oak bark, stinging
nettles, witch hazel, hops, camomile, burdock root, horsetail, hawthorn,
15 linden blossom, almonds, aloe vera, spruce needles, horse chestnut,
sandalwood, juniper, coconut, mango, apricot, lime, wheat, kKiwi, melon,
arange, grapefruit, sage, rosermnary, birch, mallow, cuckoo flower, wild
thyme, yarrow, thyme, lemon balm, restharrow, colisfoot, marshmatiow,
meristem, ginseng and ginger root,
20 - cholesterol,

- consistency modifiers, such as sugar esters, polyol esters or polyalkyl

sthers,
- fats and waxes, such as spermaceli, beeswax, montan wax and paraf-
fins, fatty alcohols and fatty acid esters,
25 - fatty acid alkanolamides,
- complexing agents, such as EDTA, NTA, S-alaninediacetic acid and
phosphonic acids,
- swelling and penetration substanses, such as glycerol, propylene glycol
monoethyl ether, carbonates, hydrogencarbonates, guanidines, ureas
and primary, secondary and tertiary phosphates,
- opaciiiers, such as latex, styrene-PVP and styrene-acrylamide copoly-
mers
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- pearlescent agents, such as ethylene glycol mono- and distearate and
PEG-3 distearate,

- pigments,

- stabilisars for hydrogen peroxide and other oxidants,

[65]

- blowing agents, such as propane/hutane mixtures, N,O, dimesthyl sther,
CQ: and air,
~ antioxidants.

The above-mentioned active compounds, assistanis and additives may also

10 be present in the preparations according to the invention, comprising at

least one compound of the formula | and a carrier which is suitable for cos-
metic, pharmaceutical, dermatological sreparations ar household products,
which are used, for example, for dyeing the skin or where the preparation
as such is to be coloured. There are not restrictions regarding the ingredi-

15 ents of such preparations.

In preferred embodiments, the at least one compound of the formula | hav-
ing the substituents defined or indicared as preferrad or preferred individual
compounds is typically emploved in the preparations according to the

20 jnvention for dyeing the skin or other substrates and for dyeing preparations
per se in amounts of 0.05 to 10% by weight, preferably in amounts of 0.1%

by weight to §% by weight and particukarly preferably in amounts of 0.5 to
2% by weight. The person skilled in the: art is presented with absolutely no
difficuities in selecting the amounts correspondingly depending on the

25 intendad action of the preparation.

The compounds of the formula | accerding to the invention can in addition
be employed for dyeing household products, in particular household prod-

ucts packaged transparently. Household products include, for example,
30

dishwashing compositions, cleaning compositions and detergents as wall
as air fresheners for rooms, cars and toilets,
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The cosmetic, dermatological, pharmaceutical preparations ar househoid
products described which, in accordencs with the invention, comprise at
least one cormpound of the formula {, may furthermore also comprise col-

oured pigments, where the Jayer structure of the pigments is not fimited.
Tha coloured pigment shouid preferably be skin-coloured or brownish on
use of 0.5 o 5% by weight. The choine of a corrasponding pigment is famil-

iar to the person skilled in the art.

10 Besides the compounds of the formua | and the optional other ingradients,

the preparations may comprise further organic UV filters, so-called hydro-
philic or lipophilic sun-protection fiters, which are effective in the UVA
region andfor UVE region and{/or IR andfor VIS region (absorbers). These
substances may be selected, in particular, from cinnamic acid denvatives,
15 salioylic acid derivatives, camphor derivatives, triazine derivatives, 8,8~
diphenylacrylate derivatives, p-aminchenzoic acid derivatives ang poly-
meric filters and silicone filters, which are described in the application WQ-
93/046685. Further examples of organic and also inorganic UV filters are
indicated in the patent applications E2.A 0 487 404 and WO2008/077356.
20 The said UV filters are usually hamed below in accordance with INCI

nomenclature.

Particularly suitable for a combination are:

para-aiminchenzoic acld and derivatives thereof: PABA, Ethyl PABA, Fthyl
dihydroxypropyl PABA, Ethythexyl dimethyl PABA, for sxampie markeled
by ISP under the name "Escalol 507", Glyceryt PABA, PEG-25 PARA, for
example marketed by BASFE under the name "Uvinul P25°,

Saficylates: Homosalate rnarketed by Merck under the name "Eusolex
30 HMS", Ethythexyl salicylate, for example marketed by Symrise under the

name "Neo Helicpan 08, Dipropylere glycol salicylate, for exampie mar-



WO 20127107138 PCT/EPIGIZBO0IRS
- 4f4 -

keted by Scher under the name "Dipsal”, TEA salicylate, for example mar-
keted by Symrise under the name "Neo Heliopan TS"

8.8-Diphenylacrylate derivatives: Octocrylene, for example marketed by

63}

Merck under the name "Eusolex® OCR", by BASF under the name "Uvinul
N539", Etacrylene, for example markatad by BASF under the name "Uvinul
N35",

Benzophenone derivatives: Banzophanons-1, for example marketed under
10 the name "Uvinut 400%; Benzophenone-2, for example marketed under the

name "Uvinul DEC ; Benzophenons-3 or Oxybenzone, for example market-
ed under the name "Uvinui M44™ Benzophenone-4, for example marketed
under the name "Uvinul MS40" ; Benzophenone-9, for example marketed
by BASF under the nams "Uvinut DS 48", Benzophenone-5, Benzophe-

15 none-8, for example marketed by Norquay under the name “Melisorb 117,
Benzophenone-8, for example marketed by American Cyanamid under the
narne "Spectra-Sorh UV-24", Benzophenone 12 n-hexyt 2-{4-diethylaminoc-
2-hydroxybenzovi) benzoate or 2-hycroxy-4-methoxybenzophenone, mar-
keted by Merck, Darmstadt, under the name Cusolex® 43860

20

Benzylidenscamphor denvatives: 3-Benzyiidenecamphor, for example mar~

keted by Chimex under the name "Maxoryl SD”, 4-Methylbenzylidene-
camphor, for example marketed by Meck under the name "Eusolex 8300,
benzylidenecamphorsulforic acid, for example marketed by Chimex under

25 the name "Mexoryt SL", Camphor benzalkonium methosulfate, for example
marketed by Chimex under the name “Mexoryl SO, terephthalylidene-
dicamphorsulfonic acid, for axample marketad by Chimex under the name
"Mexory! SX", Polyacrylamidomethyibenzylidenscamphor marketed by
Chimex under the name "Mexaoryt SW,

Phenylbenzimidazole derivatives: phenylbenzimidazolesutionic acid, for
example marketed by Merck under the name "Eusolex 232, disodium
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phenyl dibenzimidazole tetrasulfonate, for example marketed by Symrtise

under the name “Neo Heliopan AP,

5 keted by Rhodia Chimie under the name "Silatrizole”, Methylenebis{benzo-
tnazolyitetramethylbutylphenol in solid form, for example marketed by
Fairmount Chemical under the name "MIXXIM BB/100", or in micronised
form as an aqueous dispersion, for example marketed by Ciba Specially

Chemicals under the name “Tinosork M™.

Triazine derivatives: Ethylhexyltriazone, for example marketed by BASF
under the narme “Uvinul T180", Diethyvthexylbulamidotriazone, for example
marketed by Sigma 3V under the name "Uvasorb HEB", 2.4 6-tris{diisobutyl

4'-aminobenzaimalonatel-s-triazine or 2.4 ,8-Tris-(biphenyi)-1,3,8-inazine.

Anthraniline derivatives: Menthyl anthranilate, for example marksted by
Syrnrise under the name "Neo Heliopan MA"

Imidazole derivatives: Ethylhexyldimethoxybenzylidensdioxoimidazoline

o]
st

propionate.

Benzalmalonate derivatives: polyorganosiloxanes containing functional
benzalmalonate groups, such as, for example, polysilicone-15, for example
marketed by Moffmann LaRoche undsr the name "Parsol SLX*

25
4 4-Diarylbutadiens derivatives: 1,1-Dicarboxy(2,2"-dimethyipropyi)-4 4-
diphenylbutadiens.

Benzoxazole derivatives; 2,4-bis{5-(1-dimethylpropybenzoxazol-2-yi{4-
phenyl) imino}-8-{2-ethythexyl}imine-1,3,5-triazine, for example marketed by
Sigma 3V under the name Uvasorb K24, and mixtures comprising this.

£x3
€
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Piperazine derivatives, such as, for example, the compound

10

The compounds listed should only be regarded as exampies, it is of course
also possible to use other UV filters.
15
Suitable organic UV-profecting substances can preferably be selected from
the following list: Ethythexy! salicylate, Phenylbenzimidazolesulfonic acid,
Benzophenone-3, Benzophenone-4, S8enzophenons-5, n-Hexyt 2-(4-diethyl-
amino-2-hydroxybenzoyl)benzoate, 4-Methylbenzylidenecamphor, Tere-
20 phthalylidenedicamphorsulfonic acid, Disodium phenyidibenzimidazoletetra-
sulfonate, Methylensbis(benzotriazotdlitetramsthylbutylphenol, Ethythexyl
Triazons, Diethythexyl Butamido Triazone, Drometrizole tisiloxane, Poly-
silicons-15, 1,1-Dicarboxy(2,2-dimethylpropyl-4 4-diphenyibitadiene, 2 4-
Bis{5-1 {dimethylpropylibenzoxazol-2-yl{4-phenvl) iraincl-8-(2-ethylhexylh-
mmine-1,3,5-triazine and mixiures thereof,

These organic UV filters are generaily incorporated into formulations in an
amount of 0.01 per cent by weight to 20 per cent by weight, preferably 1%
by weight - 10% by weight.

30
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Basides the compounds of the formula | and the, where appropriate, other
organic UV filters, as described above, the preparations may comprise fur-
ther inorganic UV filters, so-called particulate UV filters.

5 These combinations with particulate UV fiters are possible both as powder
and aiso as dispersion o paste of the following types.

Praference is given here both o those from the group of the titanium diox-
ides, such as, for example, coated titanium dioxide (for example Eusolex®
10 12000, Eusolex®T-AQUA, Eusolex®T-AVO, Eusolex™T-OLED), zinc oxides

{for example Sachtotec™), iron oxides o also cerium oxides and/or zirco-

nium oxides.

Furthermore, combinations with pigmentary titanium dioxide or zinc oxide

vy
5

are also possible, where the particle size of these pigments are greater
than or equal to 200 nm, for example Hombitan® FG or Hombitan® FF-
Pharma.

it may further be preferved for the preparations to comprise inorganic UV
20 filters which have been aftertrsated by conventional methods, as described,
for exampie, in Cosmetics & Toiletries, February 1980, Vol. 105, pp. 53-84.
One or more of the following aftertreatment components can be selected
here: amino acids, beeswax, fatty acids, fatty acid alcohols, anionic surfac-
tants, lecithin, phospholipids, soedium. potassium, zine, iron or aluminium
salts of fatly acids, polyethylenes, silicones, proteins (paricularly collagen
of slastin} , alkanolamines, silicon dioxide, aluminium axide, further metal

oxides, phosphates, such as sodium hexametaphosphate, or glycerine.

Particulate UV filters preferably to be employed here are;
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- untreated titanium dioxides, such as, for example, the producis Microtita-
nium Dioxide MT 8§00 B from Tayca; titanium dioxide P25 from Degussa,
Aftertreated micronised titanium dioxides with aluminium oxide and siii-

con dioxide afterireatment, such as, for example, the product "Microtitanium

o

Dioxide MT 100 SA from Tayca; or the product "Tioveil Fin” from Unigema,
- Afterireated micronised titanium dioxides with aluminium oxide and/or
aluminium stearate/laurate aftertreatrnent, such as, for example, Microtita-
nium Dioxide MT 100 T from Tayca, Cusolex T-2000 from Merck,

- Afterfreated micronised titanium dioxides with iron oxide and/or iron

10 siearate aflertreatment, such as, for sxample, the product "Microtiianium
Diexide MT 100 F" from Tayea,

- Aftertreated micronised fitanium dioxides with silicon dioxide, aluminium

oxide and silicone aftertreatiment, such as, for example, the product "Micro-
titantum Dioxide MT 100 SAS", from Tayes,

e
i1’

- Afterdreated micronised titanium dimides with sodium hexametaphos-
phates, such as, for exampie, the product "Microtitanium Dioxide MT 150
W from Tayea.

The treated micronised titanium dioxides fo be employed for the combina-
20 tion may also have been aftertreated with:

- octyltrimethoxysilanes; such as, for example, the product Tego

Sun T 808 from Degusss,

- silicon dioxide; such as, for exampie, the product Parsof T-X from
DSM,

- alurmninium oxide and stearic acid; such as, for example, the prod-
uct UV-Titan M180 from Sachtieben,

25

- aluminium and glycerine; such as, for exampie, the product UV-
Titan from Sachtieben,

- aluminium and sflicone ofls, such as, for example, the product Uv-
30 Titan M262 from Sachfleben,

- sodium hexamethaphosphate and polyvinylpyrrolidone,
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polydimethylsiloxanes, such as, for example, the product 70250
Cardre UF TiO2813" from Cardre,
~ polydimethythydrogensiloxanes, such as, for example, the product

Microtitanium Dioxide USP Grade Hydrophobic® from Color Techniques.

The combination with the following products may furthermore also be

advantageous:

Unireated 2inc oxides, such as, for example, the praduct Z-Cote
10 from BASF {Sunsmart), Nanox from Elementis

- Aftertreated zine oxides, such as, for exampile, the following prod-
ucts:
o "Zinc Oxide C8-5" from Toshibi (ZnO aftertreated with polymethythydro-
genosiloxanes)
15 o Nanogard Zing Oxide FN from Nanophase Technologies
o "SPD-Z1" from Shin-Eisu (Zn0 aftertreated with a silicone-grafted acrylic
polymer, dispersed in cyclodimethylsdcxanes
o “Escalol Z100" from ISP {aluminiutn oxide-afterfreated ZnO dispersed in
an ethythexyl methoxycinnamate/PVP-hexadecene/methicone copolymer
20 mixtura)
o "Fuji ZNO-8MS-10" from Fuji Pigment (Zn0 aftertreated with silicon diox-
ide and polymethylsilesquioxane);

o Untreated cerium oxide micropigment, for example with the name
"Colloidal Gerlum Oxide" from Rhone Poulenc

25 o Untreated and/or aftertreated iron oxides with the name Nanogar from
Arnaud.

For example, it Is also possible to employ mixtures of various metal oxides,
such as, for example, titanium dioxide and cerium oxide, with and without
aftertreatment, such as, for example, the product Sunveil A from tkeda. In
addition, i is also possible 1o use mixtures of aluminiurn oxide, silicon diox-
ide and silicone-afterireated titanium dioxide. zine oxide mixtures, such as,
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for example, the product UV-Titan M281 from Sachtiebsn, in combination

with the UV protection agent according to the invention.

These inorganic UV filters are generadly incorporsted into the preparations
5 in an amount of §.1 per cent by weight to 25 per cent by weight, prafarably

2% by weight - 10% by weight.

By combination of one or more of the said compounds having a UV filter
action, the protective action against harmful effects of the UV radiation can
10 pe optimised.

Al said UV filters can also be employed in encapsulated form, In particular,
it is advantageous fo employ organic UV filters in encapsulated form. it may
therefore be preferred for one or mors of the above-mentioned UV fillers to

13 be in encapsulated form. it is advantageous here for the capsules to be so
small that they cannot be observed with the naked eye. in order to achieve
the above-mentioned effects, it is furthermors necessary for the capsules to
be sufficiently stable and not to release the encapsulated active compound
{LV filter) to the environment, or only to do s0 to a small extent.

20

Preferred preparations may also cormprise at least one further cosmetic

active compound, for example selected from antioxidants, arti-ageing
aclive compounds, anti-celiulite active sompounds, self{anning sub-
stances, skin-lightening active compaounds or vitamins,
25
Dyes according to the invention can furthermore be combined with all active
cormpounds and assistants as listed systematically in WO2008/098139. In
particular, these substances belong to the use categories mentioned
therein “moisturisers and humectants”, "desquamating agents”, "agents for
30 improving the barrier function”, “depigmenting agents”, “antioxidants”,
"dermo-relaxing or dermo-decontracting agents”, "anti-glycation agents",
"agents for stimulating the synthesis of dermal and/or epidermal macro-
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molecutes andfor for preventing their degradation”, "agents for stimulating
fibroblast or keratinocyte proliferation andior keratinocyte differentiation”,
"agenis for promoting the maturation of the hormy envelope”, "NO-synthase
inhibitors", "peripheral benzodiazepine receplor (PBR) antagonists”,

(521

“agents for increasing the activity of the sebacsous glands”, "agents for
stimulating the energy metabolism of eslls®, “tensioning agents”, "fat-
restructiiring agents”, "sliming agents”, "agents for promoting the cutansous
microcirculation”, "calmatives or anti-initants”, “sebo-regulating or anti-
seborrhoic agents”, "astringents”, "cicalrising agents®, “anti-inflammatory

10 agents®, “antiacne agents®.

The protective action of preparations against oxidative stress or against the
effect of free radicals can be improved i the preparations comprise one or
more antioxidants, the person skilled in the art being presented with abso-

15 lutely no difficultiss in selecting antiovidants which act suitably quickly or
with a time delay.

There are many proven stibstances known from the specialist literature

which can be used as antioxidants, for example amino acids {for sxample
20 glycing, histidine, tyrosine, tryptophan} and derivatives thereof, imidazolss,

(for example urocanic acid} and derivatives thersof, peptides, such as D L-

carnosing, R-carnosine, L-camosing and derivativas thereof (for example

anserine), carotinoids, carotenes (for example u-carotene, f-carotene, lyco-

pene) and derivatives thereof, chiorogenic acid and derivatives thered,
25 lipoic acid and derivatives thereof {for example dihydralipoic acid), aurothio-
glucose, propyithiouracil and other thools {for example thioredoxin, glu-
tathione, cysteine, cystine, cystamine and the glycosyl, N-acetyl, mathyi,
ethyl, propyl, amyl, butyl and fauryl, palmitoyl, olsyl, y-lincleyl, cholesteryl
and glyceryl esters thereof) and salts thereof, dilauryl thiodipropionate,
disteary! thiodipropionate, thiodipropioric acid and derivatives thereof
{esters, ethers, peptides, lipids, nucleotides, nucleosides and salts), and

30
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sulfoximine compaunds {for example buthionine sulfoximines, hamo-
cysteine suffoximine, buthionine sulfenes, penta-, hexa- and heptathionine
suifoximine)} in very low tolerated doses (for exampie pmaol to uymolkg), and
also {metal) chelating agents, {for example a-hydroxyfatty acids, palmitic
acid, phytic acid, lactoferrin), a-hydroxy acids {for example cifric acid, lactic
acid, malic acid), humic acid, bile acid, bile exiracts, bilirubin, biliverdin,
EDTA, EGTA and derivatives thereof, unsaturated fatly acids and deriva-
tives thereof, vitamin C and derivatives (for example ascorbyl palmitate,
magnesium ascorbyl phosphate, ascorbyl acetate}, tocopherols and deriva-

10 tives {for example vitamin E acetate}, vitamin A and derivatives {for exam-

ple vitamin A palmitate} and conifery! benzoate of benzoin resin, rutinic acid
and derivatives thereof, o-glycosylrutin, ferulic acid, furfurylidensglucitol,
carnasing, butythydroxytoluene, bulylhydroxyanisole, nordihydroguaiaratic

7 acid, trihydroxybutyrophenone, quercetin, uric acid and denvatives thersof,

13 mannoese and derivatives thereof, zing and denvatives thereof {for example
Zn0, ZnSQy), selenium and derivatives thereof (for example seleno-
methionine), stilbenes and derivatives thereof {for exampie stilbene oxide,
trans-stilbene oxide).

20 . N e« _
Suitable antioxidants are also compounds of the formulas Aor B

N 8 - ) et
'\ § y 8

25 éRs of O.R-h

in which

R can be selected from the group -C{OYCH;, ~COR?, -CIOINH, and
~C{ON(RY),

30

J3&x
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X denctes O or NH,’
R¥denotes linear or branched alkyl having 1 to 30 C atoms,
9 R?denotes linear or branched aliyt having 1 to 20 C atoms,

R*in each case, independently of one ancther, denotes H or linear or

branched altkyl having 1 % 8 C atomg,

10 R¥denotas M or finear or branched alky] having 1 to 8 € atoms or linear or

branched alkoxy having 1 to 8 C atoms and

Redenotes linear or branched alkyl having 1 to 8 C atoms, preferably deri-
vatives of 2-{¢-hydroxy-3.5-dimethoxybenzylidensimalonic acid and/or 2-(4-

18 hydroxy-3, 5-dimethoxybenzylimalonic acid, particularly praferably bis(2-
ethylhexyl} 2-{4-hydroxy-3,5-dimethoxybenzylidensimalonate {for example
Oxynex® ST Liguid) andior bis{2-ethy ihexyl) 2-(4-hydroxy-3,5-dimethoxy-
benzyhimalonate {(for example RonaCare®™ AF).

20 Furthermore, the combination with bisisopropy! 2-(4-hydroxy-3-methoxy-

berzylidene)malonate or bisisopropy: Z-{(4-hydroxy-3-msthoxyberzyhimaio-

nate (hydrogenated diisopropyl vanilidens malonats) is preferred. An analo-
gous situation applies to corresponding bisethyl esters,

Mixtures of antioxidanis are likewise suitable for use in the cosmetic prepa-
rations according to the invention. Known and commercial mixtures are, for
example, mixtures comprising, as aclive ingrediants, lecithin, L-{+}-ascorbyl
palmitate and citric acid, natural tocopherols, L-{+)-ascorbyl palmitate,
L-(+}-ascorbic acid and citric acid for exampie Oxynex®™ K LIQUIDY, toco-
pherol extracts from natural sources, L-{+}-ascorby! palmitate, L-{+}-ascor-
bic acid and citric acid (for example Oxynex® L LIQUID), DL-w-tocopherol,

L-(+}-ascorbyl palmitate, citric acid ard lecithin (for example Oxynex® LM)
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or butylhydroxytoluens (BHT), L-{(+}-ascorbyl palmitate and citvic acid (for
example Oxynex® 2004). Antioxidants of this type are usually employed in
such compositions with the compounds sceording to the invention in per
cent by weight ratios in the range from 1000:1 to 1:1900, preferably in per
cent by weight ratios of 100:1 to 1:100.

o

(f the phenols which can be used in accordance with ths invention, the
volyphenols, some of which are naturally occurring, are of paricular interest
for applications in the phammaceutical, cosmetic or nutrition sector. For

10 example, the flavonoids or bioflavoncids, which are principally known as

plant dyes, frequently have an antiox.dant potential. Effects of the substitu-
tion pattern of mone- and dihydoxyflavones are described in K. Lemanska,
M. Szymusiak, B. Tyrakowska, R. Zielinski, LM.C.M. Rietjens; Current
Topics in Blophysics 2000, 24{2), 101-108, where it is ochserved that

15 dihydroxyflavones containing an OH Jroup adiacent to the keto function or
OH groups in 3'4"- or 8,7- or 7 8-position have antioxidative properties,
while other mono- and dilydroxyflavones in some cases do not have anti-

oxidative properties.

2@ Quercetin {cyanidanol, cyanidension 1522, melstin, sophoratin, ericin,
3,345, 7-pentahydroxyflavone) is frequently mentioned as a particularly
effective antioxddant genannt ffor exampls C A, Rice-Evans, N.J. Miller,

G. Paganga, Trends in Plant Science 1997, 2(4), 152-159). K. Lemanska,
H. Szymusiak, B. Tyrakowska, R. Ziglinski, A E.M.F. Soffers and

25 LM.C M. Riefjens (Free Radical Biology&Medicine 2001, 31{7), 869-881
investigate the pH dependence of the antioxidant action of hydoxyfiavones.
Of the structures investigated, guercetin axhibits the highest activity over
the entire pH rangs..

30 Suitable anti-ageing active compouncds, in particular for skin-care prepara-

tions, are preferably so-called compatible solutes. These are substances

which are involved in the osmoregulation of plants or ricroarganisms and
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can be isolated from these organisms. The generic term compatibie sclutes
here also encompasses the osmolytes described in German patent applica-
tion DE-A-10133202. Suitable osmolytes are, for exampig, the polyols,
methylaming compounds and amino acids and respective precursors

9 thereof. Csmolytes in the sense of Garman patent application DE-A-
10133202 are taken fo mean, in patticular, substances from the group of
the polyols, such as, for example, myo-inositol, mannitol or sorbitol, and/or
one oy more of the osmolytically active substances mentioned below:
taurine, choline, betaine, phosphoryicholing, giycerophospharyicholines,

10 glutarine, glycing, ¢-alanine, glutamate, aspartate, proline, and taurine.

Precursors of these substances are, for example, ghicose, glucose poly-
mers, phosphatidyicholing, phosphatidylinositol, inorganic phosphates,
proteins, peptides and polyamino acids. Precursors are, for example, com-
pounds which are converted info osmrolyies by metabolic steps.

Compatibie solutes which are preferz b'y employed in accordance with the
invention are substances selected from the group consisting of pyrimidine-
carboxylic acids (such as ectoin and ydroxyectoin), profine, bstaine, glute-
mine, cyclic diphosphoglvesrate, N ~acstylornithine, frimethylamine N-oxide
di-myo-inositol phosphate (DIP), cycle 2,3-diphosphoglycerate (cDPG),
1.1 diglycerol phosphate (BGP), R-mannosy! glycerate (firoin), Rumannasyt

glyseramide {firoin-A} orfand dimannasy! diinositol phosphate {DMIP) or an
oplical isomer, derivative, for example an acid, a salt or aster, of thess com-
pounds, or combinations thereof,

25
Of the pyrimidinecarboxylic acids, paticular mention should be mads here
of ectoin ({S)-1,4,5 B-tetrahydro-2-methyl-4-pyrimidinecarboxylic acid) and
hydroxyectoin {(8,8)-1,4,5,6-tetrahydre-5-hydroxy-2-methyh4-pyrimidine-
carboxylic acld) and derivatives thaereof.

30
Anti-ageing active compounds which can be used are additionally products

from Merck, such as, for example, 5, 7-dihydroxy-2-methylchromons, mar-
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xeted under the trade name RonaCare®Luremine, Ronacare®isoquercetin,

Ronacare®RTiliroside or Ronacare® Cyalopeptide 5.

Furthermore, the preparations according to the invention may comprise at

[#3]

least one seif-tanning agent as fusther ingredient.

Advantageous self-tanning agents which can be employed are, inter alia:
1,3-dihydroxyacetone, giyceralaldehyda, hydroxymethylglyoxal, y-diaide-
hyde, erythrulose, 8-aldo-D-fructose, minhydrin, 5-hydraxy-1,4-naphio-
quinone (juglone) or 2-hydroxy-1,4-naphtoguinone (lawsone}. Very particu-
10 lar preference is given to 1,3-ditwdrogyacstone, erythrulose or a combina-

tion thereof.

Preparations having self-tanner properties, in particular those which com-
prise dihydroxyacetone, tend towards malodours an application to the
human skin, which are thought to be caused by degradation products of
dihydroxyacetone itself or by products of side reactions and which ars
regarded as unpieasant by some users. it has been found that these mal-
odours are preventad on use of formaldehyde scavengers andfor flavon-
oids. The preparation according 1o the invention comprising at least one
20 self-tanner may therefore preferably also comprise formaldehyde scaven-
gers and optionally flavonoids in order to improve the odour.

The formaldehyde scavenger is preferably selected from the group atkali-
metal, alkaling-earth metal or ammonium bisulfite. Particular preference is

25 given to a preparation which comprisas, in combination DHA Plus, & mix-
ture of DHA, sodium bisulfite and magnesium stearate.

DHA Plus is a product mixture which comprises sodium metabisulfite, syn-
onymous with NazS,0s or INCE sodium disulfite, for the masking, elimina-
tion or neutralisation of the formaldehyde, The addition of sodium disulfite
to finished formulations results in a significant reduction or suppression of
the unpleasant odour. DHA Plus is sold by Merck, Darmstadt.

30
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The fiavonoid optionally present in the preparation additionally acts as sta-
biliser for the selff-tanner or the self-tanning substances and/or reduces or
prevents or improves storage-dependent matodours, which may also arise
through additives or assistants present.

The flavonoid praferably contains ong or more phenolic hydroxyt groups
which have been biocked by etherification or esterification. For example,
hydroxyethyl-substituted flavonoids, such as, preferably, troxerutin, troxe-
quercetin, troxeisoquercetin or troxeliteolin, and flavonoid sulfates or fla-
vonoid phosphates, such as, praferably, rutin sulfates, have proven to be

10 particularly suitable flavonoids here. Inn the sense of the use acconding to
the invention, particutar praference is given 1o rutin sulfate and troxerutin,
Very particular preference is given to the use of troxerutin.

The preferred flavonoids have a non-positively charged flavan skeleton. it is
thought that these flavonioids comple metal ions, such as, for example,
Fe®'/Cu®, and thus prevent or reduce autooxidation processes in fragran-
ces or compounds whose degradation results in malodours.

15

Particular preference is given to a preparation which, besides the com-
pounds of te formula 1, comprise DHA Rapid andfor sodium metabisulfite,

20 DHA Rapid is a product mixture comprising dihydroxyacetone and troxe-
rutin, from Merck, Darmstadt.

Corresponding premixes and preparstion which comprise formaldehyde

scavengsrs and optionally lavonoids in order to imgrove the odour on the

skin are described in the German patent application with the application file
25 reference DE 10 2007 013 3688.7, the contents of which in this respect

expressiy also belong to the disclosure content of the present application.

The combination of the compounds of the formula | accarding o the inven-
tion with self-tanning substances is particularly preferred in order to improve
30 the colour effect which can be achisvad by the self-tanner, for exampls by
increasing the red proportion in the colour image for reducing the yellow
impression. In addition, the compounds of the formula | according to the
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invention can reduce the malodour problem which is known for self-tanners

and stabilise self-tanners.

The preparations may also comprise one or more further skin-dightening

1873

active compounds or synonymously depigmentation active compounds.
Skin-lightening active compounds can in principle be all active compounds
known to the person skilled in the art Examples of compounds having skin-
tightening activity are hydroquinons, kgjic acid, arbulin, aloesin or rucinol,
Praparations of this type enable, for axample, the skin contrast between

10 light and dark areas {0 be reducad. The skin thus appears to be more

homogeneously coloured.

The preparations may alse comprise anti-ageing active compounds and
thus support the predominantly visual anti-ageing effect (protection against

.
[543

photoageing) by the compounds of the formula { according o the invention.
This visual anti-ageing effectis based on an achievable homogeneous skin
coloration. Suitable anti-ageing active compounds are, for exampie, the
Merck-marketed products 5,7-dihydroxy-2-methyichromone, rarketed
under the trade hame RonaCare@Luremine or the products Ronacare®

20 isoquercetin, Ronacare®Tifiroside or Ronacare® Cyclopeptide 5.

The preparations {0 be employed may comprise vitamins as further ingredi-

ents. Preference is given o vitamins and vitamin derivatives selected from

vitamin A, vitamin A propionate, vitamin A paimitate, vitamin A acetats, reti-
23 nol, vitamin 8, thiamine chloride hydrochioride {vitamin By, riboflavin {vita-
min By}, nicotinamide, vitamin C (ascorbic acid), vitamin D, ergocaleifersi
{vitamin Dp), vitamin E, DL-a-tocopherol, tocophero! E acstate, tocopherol
hydrogensuccinate, vitamin Ky, esculin (vitamin P active compound), thia-
mine {vitamin B4}, nicotinic acid {(niacn), pyridoxine, pyridoxal, pyridox-
aming, {vitamin Bs}, panthothenic acii, biotin, folic acid and cobalamine
{vitamin Bya), particulary preferably vtamin A palmitate, vitamin C and

derivatives thereof, DL-a-tocopherol, tecopharo] E acetate, nicotinic acid,
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pantothenic acid and biotin. in the case of cosmetic application, vitaming
are usually added with the flavonoid-sontaining pramixes or preparations in
rangas from 0.01 to 5.0% by weight, cased on the fotal weight, Nutrition-

L

mended vitamin requirement.

The retinaids described are at the same time also effective anti-cellulite
active compounds. A likewise known anti-celiulite active compound s caf-
feine.

10

The said constituents of the preparation can be Incorporated in the usual
mannsr, with the aid of technigues which are well known to the person
skilled in the ad,

S
%11

Suitable preparations are those for exdernal application, for exampie can be
sprayed onto the skin as cream or milk (OAN, WIO, GO, WIOMWY, as
lotion or emulsion, in the form of oily-alcoholic, olly-aguaous or aqueous-
alcohalic gels or solutions. They can be in the form of solid sticks o formu-
lated as an aerosol. Administration forms such as capsules, dragees, pow-

20 ders, tablet solutions or solutions are s itable for iternal use.

Exampies which may be mentionad ¢f application form of the preparations

to be employed are: solutions, suspe 1sions, emulsions, PIT emuisions,

pastes, cintments, gels, creams, lotions, powders, soaps, surfactant-con-
25 taining cleansing preparations, oils, asrosols and sprays.

Preferred assistants originate from the group of preservatives, stabilisers,

solubilisers, colorants, odour improvers.

>
Eoe ]

Ointments, pastes, creams and gels may comprise the customary vehicles
which are suitable for topical applicaton, for example animal and vegetable
fats, waxes, paraffing, starch, tragacanth, cellulose derivatives, potyethyl-
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ene glycols, silicones, bentonites, silica, talc and zinc oxida, or mixtures of

these substances.

Powders and sprays may compriss the customary vehicles, for example

3 lactose, tale, silica, aluminium hydroxide, calcium silicate and pelyamide
powder, or mixtures of these substances. Sprays may additionally comprise
the customary readily volatile, liquefind propellants, for exampte chioro-
fluorocarbons, propane’butane or dimethyl ather. Compressed air can also
advantageously be used.

10

Sciutions and emulsions may comprise tha customary vehicles, such as
solvents, solubilisers and emulsifiers, for example water, sthanol, isopropa-
nol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propyl-
ene glycol, 1,3-butyl glyenl, oils, in particular cottonseed o, peanut ol

15 wheatgerm oll, olive oil, castor olf and sesame oil, glycero] fatty acld esters,
polysthylene glycols and fatty acid esters of sorbitan, or mixtures of these
stibstances.

A preferred solubiliser in general is 2-isopropyl-S-methyicycichexane-
20 carbonyl-D-alanine methy! ester.

Suspensions may comprise the customary vehicles, such as liquid diluents,
for example water, sthanol or propylene glycal, suspension media, for
example ethoxylated isosteary! alcohols, polyoxysthylene sorbitol esters

25 and polyoxyethyiene sorbitan esters, microcrystalline sellulose, aluminium
metahydroxide, bentonite, agar-agar and tragacanth, or mixiures of these
substances.

Soaps may comprise the customary vehicles, such as alkali meatal salts of

30

fatty acids, salts of fatty acid monoesies, fatly acid protein hydrolysates,
isothionates, Janolin, fatly alcohol, veyetable oils, plant extracts, glycerol,
sugars, or mixtures of these substances.
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Surfactant-containing cleansing producis may comprise the customary
vehicles, such as salts of fatty alcohol sulfates, fatly alcohol ether suifates,
sulfosuccinic acid monoasters, fatty acid protein hydrolysates, isothionates,
5 imidazolinium dedvatives, methyl faticates, sarcosinates, faity acid amide
ether sulfates, alkylamidobetaines, fatty alcohols, fatty acid glycerides, fatly
acid disthanclamides, vegstable and synthetic oils, lanolin derivatives, eth-
oxylated giycero! fatty acid asters, or mixtures of these substances.

10 Face and body ols may comprise the customary vehicles, such as syn-

thetic oils, such as falty acid esters, fatty aicohols, silicone oils, natural oils,
such as vegetable oils and oily plant axtracts, paraffin oils, lanolin olls, or

mixtures of these substances.
18 Further typical cosmetic application forms are also lipsticks, lip-care sficks,
powder make-up, emulsion make-up and wax make-up, and sunscrean,

pre-sun and after-sun preparations.

The preferred preparation forms also include, in particular, emulsions,

20
Emulsions ars advantageous and cotnprise, for example, the said fals, ofls,
waxes and other fatly substances, as well as water and an emuisifier, as
usually used for a preparation of this type.

25 The lipid phase may advantageously be selected from the following group
of substances:
-~ mineral oils, mineral waxes
- QE§S+ such as triglycerides of capric or caprylic acid, furthenmore natural
oils, such as, for example, castor ofl;

30

- fats, waxes and other natural and synthetic fatty substances, preferably
esters of fatly acids with alcohols having a low carbon number, for example
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with isopropanol, propylene glycol or glycerol, or esters of fatty alcohols
with alkanoic acids having a low carbon number or with fatty acids;

- silicone oils, such as dimethylpolysiloxanes, diethylpolysiloxanes,
diphenyipolysiloxanas, and mixed forms thersof.

L5}

For the purposas of the present invention, the ofl phase of the emulsions,
oleogels or hydrodispersions or lipodigpersions is advantageously selected
from the group of esters of saturated and/or unsaturated, branched and/or
unbranched alkanecarboxylic acids having a chain length of 310 30 C

10 atoms and saturated and/or unsaturated, branched and/or unbranched

alcohols having a chain length of 3 to 30 C atoms, from the group of esters
of aromatic carboxylic ackd and saturated andfor unsaturated, branched
andfor unbranchad alcohols having a chain length of 3 to 30 C atoms. Ester
oils of this type can then advantageo.ssly be selected from the group iso-

15 propy! myristate, isopropy! palmitate, isopropy! stearate, isopropyl oleate,
n-blityl stearate, n-hexyl laurate, n-decyl olgate, isooctyl stearate, isononyl
stearate, isononyl isononanoate, 2-ethyihexyl palmitate, 2-sthylhexyl lan-
rate, 2-hexyldecyl stearate, 2-octylidodacyl paimitate, olsyi oleate, oleyi eru-
cate, erucyl oleate, erucy! erucate and synthetic, semi-synthetic and natural

<6 mixtures of esters of this type, for example jojoba oil.

The mixture according to the invention may preferably comprise assistants,

such as, for example, cosmetic ofls (for example Caprylic/Capric Triglyce-

rides, C12-15 Alky! Benzoate, isopropyl myristate, Arylaliyl Benzoate, such
25 as, for exampie, phenethyl benzoate (X-Tend 228) or ofl components of the
Cosmacol brand, such as Dimyristyl Tartrate, Tri C14-C15 Alkyl Citrate,
C12-C13 Alkyl Lactate, Tridecy! Salicylate, C12-C13 Alkyt Octanoate, C12-
€13 Alkyl Malate, C12-C13 Alkyl Citrats, C12-C13 Alkyl Tartrate), or polar-
protic assistants (for example propylens glycol, glycerine, isopropanol,
ethanol} or so-calied solubilisers (for example butyiphthalimides, isopropyi-
phthatimides, dimethylisosorbidas).
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The oil phase may furthermore advantagecusly be selected from the group
of branched and unbranched hydrocarbons and hydrecarbon waxes, sili-
cone olls, diatky! ethers, the group of saturated or unsaturated, branched or
unbranched aloohols, and fatty acid triglycerides, specifically the triglycero

(62

esters of saturated andfor unsaturated, branched and/or unbranched
alkanecarboxylic acids having a chain length of 8 to 24, in particular 1218
C atoms. The fafty acid triglycerides may, for example, advantageously be
selected from the group of synthetic, semi-synthetic and nalural oils, for
example olive oif, sunflower oil, soya oi, peanut oll, rapeseed oil, almond

1¢ oil, palm oil, coconut oil, paim kemel ofl and the ke,

Any desired mixiures of oif and wax components of this type may also
advantageousily be emploved for the purposes of the present invention. it

may also be advantagsous to employ waxes, for examples cetyl palmitate,

—h
o

as sole lipid component of tha oil phase.

The agueous phase of the preparations to be employed optionally advanta-

geously comprises alcohols, diols or solyols having a low carbon number,

and ethery thereof, preferably ethancl, isopropanel, propylene giycol, glve-
20 erol, ethylene glycol, ethylene glycol nonoethy! or monobuty! ether, propyl-

ene glycol monomethyl, monosthyl or rnonobutyl sther, disthylene glycol

monomethy! or monoethyl sther and analogous products, furthermore aleo-
hols having a low carbon number, for axample sthanol, isopropanol, 1,2-

propanediol, glycerol, and, in particular, one or more thickeners, which may

N
£h

advantageously be selscted from the group silicon dioxide, aluminium sili-
cates, polysaccharides and derlvatives thareof, for exampie hyaluronic acid,
xanthan gum, hydroxypropytmethylceliutose, particularly advantageously
from the group of the polyacrylates, preferably a polyacrylate from the
group of the so-called Carbopols, for example Carbopol grades 980, 981,

3G 1382, 2984, 5984, in each case individually or in combination.



WO 2012/107158 PCT/EP20124000E53
- 64 -

In particutar, mixtures of the above-mantioned solvents are used. Inthe

case of alcohalic solvents, waler may be a further consiituent.

Emuisions are advantageous and comprise, for example, the said fats, oils,
3 waxes and other fatty substances, as well as water and an emulsifier, as

usually used for a formulation of this type.

In a preferred embodiment, the preparations to be employed comprise
hydrophilic surfactants. The hydrophilic surfactants are preferably saleciad
10 from the group of the alkylglucosides, acy! lactylates, betaines and coconut

amphoacetates.

it is likewise advantagaous to smploy natural or synthetic raw materials and
assistants or mbtures which are distinguished by an effective content of the

3
(933

active compounds used in accordance with the invention, for exampie
Plantaren® 1200 {Henkel KGaA), Oramix® NS 10 (Seppic).

The cosmetic and dermatological preparations may exist in various forms.

Thus, they may be, for example, a sclution, a water-free preparation, an
20 emuision or microsmuision of the waterin-oll (W/Q) type or of the oil-in-

water {O/W) type, a multiple emuilsion, for example of the water-in-cil-in-

water (W/OA) typs, a gel, a solid stick, an ointrent or an aerosol. it is also
advantageous to administer ectoins it 2ncapsulated form, for example in
collagen matrices and other conventional encapsulation materials, for

25 example as cellulose encapsulations. in gelatine, wax matrices or fpesom-
ally encapsulated. In particutar, wax matrices, as described in DE-A-
43 08 282, have proven favourable. Preference is given 1o emulsions. O/W
emulsions are particularly preferred. Emulsions, W/O emulsions and QW

emulsions are obtainable in a conventional manner.
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Emulsifiers that can be used are, for axample, the known W/O and OMW
emulsifiers. It is advantageous to use further conventional co-emulsifiers in

the preferred OAN emuisions.

5 The co-emulsifiers selected are advaniageously, for example, OV emuisi-
figrs, principally from the group of substances having HUB valuss of 11-16,
very particularly advantageously having HLB values of 14.5-15.5, so long
as the OAW emulsifiers have saturated radicals R and R, if the OAN erul-
sifiers have unsaturated radicals R and/for R, or if isoalkyt derivatives are

10 present, the preferred HLB value of such emulsifiers may also be fower or

higher,

It is advantageous to select the fatly alcohol ethoxylates from the group of
the ethoxylated stearyl aichols, cetyl alcchols, cetyisteand alcohols
15 {cetearyl aicohols).

it is furthermore advantageous to selzct the fatly acid ethoxylates from the
following groug:
polyethylene glyco! {20) stearate, polyethyiene glycol {21} stearate, poly-
20 ethylene giycol (22) stearate, polyethylene glycol (23) sisarate, polyethyl-
ene glveol {24) stearate, polysthylene giveol (25} stearate, polysthylene
giycol (12} isostearate, polyethylene ylveol (13) isostearate, polyethylene
glycol (14) isostearate, polyethylene glycol {15} isostearate, polysthylene
glycol (16} isostearate, polyethylene glycol {17} isostearate, polyethylene
23 giycol (18) isostearate, polysthylene glycol (19) isostearate, polyethylene
glycol (20} isostearate, polyethylene glyeol {21) isostearate, polysthylens
glycol (22) isostearate, polyethylene giveol (23) isostearate, polyethylene
glycol (24) isostearate, polysthylene glycol (25) isostearats, polyethylene
glycol (12) oleate, polyethylene glyco! (13) oleate, polysthyiens glycot (14)
oleate, polyethylene glycol (15) oleate, polyethylene glycot (18} oleate,
polyethylene glycol (17) oleate, polysthylene glycol (18) oleate, polyathyl-
ene glyool {19) oleate, polysthylene glycol (20) oleats.

30



WO 012187158 POT/EP2012:000153

An sthoxylated aliky! ether carboxylic acid or sait thereof which can advan-
tageously be used is sodium laureth-11 carboxylate. An alkyl ether sulfate
which can advantageously be used is sodium iaureth1-4 sulfate. An ethoxy-

N

lated cholesterol derivative which can advantageously be used is polyethyl-
eng glycol (30) cholestery! ether. Polyethylene glycol (25} soyasterol has
also proven successful. Ethoxylated triglycerides which can advantageously
be used are the polysthylene glycol (80} evening primrose ghycerides.

10 it is furthermore advartageous to selsct the polyethylene glycol glyeerol

fatty acid esters from the group polysthylene glycol (20) glyceryl laurate,
polyethylena glycol {21} glycery laurate, polyethylene glycol {22} glycaryl
laurate, polyethylene glycol (23} glyceryt laurate, polyathylans glycol {8}
glyceryt caprate/cprinate, polyethylene glycol (20) glycery! oleate, polyethyl-
ane giycol {20} glyceryl isosiearate, polysthylene glycol (18) giycery oleate

{cacoate).

it is likewise favourable to select the sorbitan esters from the group poly-
ethylene giycol {20} sorbitan monolaurate, polysthylene glycol (20) sorbitan
20 monostearate, polyethylene glycol (23 sarbitan monoisostearate, polysthyl-
ene giycol {20} sorbitan monopalmitate, polyethylene giveol (20) sorbitan
monooleate,

The following can ba employed as ogtional W/O emulsifiers, but ones which
25 may nevertheless be advantageous in accordance with the invention:
fatty alcohols having 8 to 30 carbon ztoms, monoglyoero! esters of satu-
rated andfor unsaturated, branched and/or unbranched atkanecarboxylic
acids having a chain length of 8 to 24, in particular 12-18 C atoms, digiye-
arol esters of saturated and/or unsaturated, branched andfor unbranched
alkanecarboxylie acids having a chain length of 8 to 24, in particular 12-18
C atoms, monoglycerol ethers of saturated and/or unsaturated, branched
and/or unbranched alcohols having a chain length of § to 24, in particular

36
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12-18 C atoms, diglycerol ethers of saturated andior unsaturated, branched
and/or unbranched alcohols having a chain length of 8 to 24, in particular
12-18 C atoms, propylene glyco! esters of saturated and/or unsaturated,
branched andfor unbranched alkanecarboxylic acids having a chain length

& of 8 to 24, in particuiar 12-18 C aloms, and sorbitan esters of saturated
and/or unsaturated, branched andior uabranched alkanecarboxylic acids
having a chain length of 8 to 24, in particular 12-18 C atoms.

Parficulary advantageous W/O emulsifiers are glyceryl moncstearate, glve-
10 eryl monoisostearate, glyceryl monornyristate, glyceryl monooleats, digiye-

eryl monosiearate, diglycery! monoisostearate, propylene glycol mono-
stearate, propylene glycol monoisostaarate, propylene glycol imonacapry-
late, propylene glycol monolaurate, sorbifan monoisostearate, sorbitan
monolaurate, sorbitan monocaprylate, sorbitan monoiscoleate, sucrose

18 distearate, cetyl atcohol, stearyt alcohol, arachidyl alcohaol, behenyl alcohol,
wobeheny! alcohol, selachyl alcohol, chimyl alcohol, polysthyiene glycol (2)
stearyl ether (steareth-2}, glyceryl mansfaurate, glyceryl monocaprinate,
glyceryl monocaprylate or PEG-30 disolyhydroxystearate.

20 The preparation may comprise cosmetic adjuvants which are usuaily used
in preparations of this type, such as, for example, thickeners, softeners,
moisturisers, surface-active agents, emulsifiers, preservatives, antifoams,
perfumes, waxes, lanolin, propeliants, dyes andfor pigments, and other

ingredients usually used in cosmatics.

25
The dispersant or solubiliser used can de an ofl, wax or other fatty sub-
stance, a lower monoalcohol or a lower polvol or mixtures thersof. Particu-
larly preferred monoaicohals or polyols include ethanel, I-propana, propyl-
ene giycol, glycerad and sarbitol,

30

A preferred embodiment of the invention is an emulsion which is in the form
of a protective cream or milk and comprises, for example, faty aloohols,
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fatty acids, falty acid esters, in particular triglycerides of fatly acids, lanclin,
natural and synthetic oils or waxes and emulsifiers in the prasence of water.

Further preferred smbodiments are oily lotions based on natural or synthe-

(8727

e oils and waxes, lanolin, fatty acid asters, in particular tnglveerides of fatty
acids, or oily-alcoholic lotions based on a lower alcohol, such as ethanol, or
a glycerol, suich as propylene glycol, and/or a polyol, such as giycerol, and
oils, waxes and fatty acid esters, such as triglycerides of fatty acids,

10 The preparation may aiso be in the form of an alcoholic gal which com-

prises one or more lower alcohols or polyols, stich as ethanol, propylene
glycol or giyesrol, and a thickener, sucl as silicecus earth. The oily-alco-

holic gels also comprise natural or synthetic ol or wax,

1S The solid sticks consist of natural or syathetic waxes and oils, fatty alco-

hotls, fatly acids, fatty acid esters, fanolin and other falty substances.

if 8 preparation is formulated as an asroscl, use is generally made of the
customary propeliants, such as alkanes, fluorcalkanes and chiorcfiuoro-
20 alkanes , preferably alkanes.

The compounds of the formula || as described above are fluorescent emit-
ters and can therefore likewise be srployed in an alectronic device.

A The invention therefore furthermore relates {o an electronic device com-
prising at least ons compound of the farmula |, as described above.

An electronic device here is taken to maan a device which comprises at
least one layer which comprises at least one orgaric compound. However,
the component here may also comprise inorganic materials or also layers
built up entirely from inorganic materials,
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The electronic device is preferably selected from the group consisting of
organic electroluminescent devices (QLEDs), organic integrated circuits
(O-ICs), organic fisld-affect transistors {O-FETs), organic thin-film transis-
tors {Q-TFTs), organic light-emitting fransistors {O-LETs), organic solar

5 cells {O-8SCs), organic optical detsclors, organic pholoreceptors, organic
field-guench devices {(O-FQDs), light-emitting electrochemical cells (LECs),
organic laser diodes (O-lasers), organic plasmon emitting devices {D. M.
Koller et al., Nature Photonics 2008, 1-4} and slectrophotography devices,
preferably organic electroiuminescent devices {OLEDs) or organic ight-

10 emitting electrochemical cells {OLECs).

The organic electroluminescent device comprises cathode, anode and at
least one emitting layer. Apart from these layers, it may aiso comprise fur-
ther layers, for example in sach case one or mare hole-injection layers,
15 hole-transport layers, hole-blocking laysrs, electron-transpon lavers,
electron-injection layers, exciton-blocking layers andior charge-generation
\avers. it is likewise possible for interlayers, which have, for example, an
exciton-bilocking function, to be introduced betwesn two emitling layers.
Howaver, & should be pointed out thet each of these layers does not nec-
20 essarily have to be present. A possible layer structure is, for example, the
following.. cathode/EMU/interiayer/buffer layerfanode, where EML repre-

sents the emitting layer. The organic slectroluminescent device hare may
comprise one emitling tayer or a plurality of emitting layers. if a plurality of
emission layers are present, thase preferably have in total a plurality of
25 amission maxima betwesn 380 nm and 750 nm, resulting overall in white
amission, i.e, various emitting compounds which ars able to flucresce or
phosphoresce are used in the emitting layers. Particular preference is given
to three-layer systems, where the three layers exhibit blue, green and
orange or red emission (for the basic structure see, for exampie,
WO 2005/011013). Furthermaore, an optical coupling-out fayer may he
appiiad to one or both of the electrades.
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Further organically functional materials which can be combined with the
compounds of the formula | according 1o the invention for this specific
application are, for example, host materials, matrix materials, electron-
transport materials (ETM), electron-injection materials (EIM), hole-ransport
S materials (HTM), hole-injection materials (HIM), electron-blocking materials
{EBM), hole-blocking materials (HBM), exciton-blocking materials (ExBM)

andfor emitters.

The invention thersfore furthermore relates o a formulation or also compo-

10 sition comprising one or more compaunds of the formula || as described

above and at least one further organically functional material selected from
the group of the host materials, matrix matenals, electron-transport materi-
als, electron-injection materials, hole {ransport materials, hole-injection
materials, electron-blocking materials, hole-blocking materials, exciton-

15 blocking malsrials andfor emitters.

In & preferred embodiment of the invention in the case of the use of the

compounds of the formula { in an elevtionic device, the at Ieast one com-

pound of the formula | is employed in the emifting layer, preferably em-
20 ployed in 8 mixture with at isast one {urther compound. H is preferred for

the compound of the formula | in the mixture to be the emitting compound

{the dopant). Preferred host materials are organic compounds whose emis-
sion is of shorter wavelength than that of the compound of the formula | or

which do not emit at all.

25
The invention therefore furthermore ralates to an organic electroiumines.
cent device, as described above, charsoterised in that the at least one
compound of the formula [, as described above, is employed as flucrescent
emitier.

30

The proportion of the compound of the formula | in the mixture of fie emit-
ting layer is between 0.1 and 99.0% by weight, preferably between 0.5 and
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50.0% by weight, particularly preferably between 1.0 and 20.0% by weight,
in particular between 1.0 and 10.0% by weight. Correspondingly, the pro-
portion of the host material in the layer is between 1.0 and 89.9% by
weight, preferably between 50.0 and 99.5% by weight, particularly prefera-

&y

bly between 80.0 and 89.0% by weighti, in particular between 80.0 and
99.0% by weight.

Suitable host materials are various classes of substance. Preferred host
materals are selected from the classes of the oligoaryienes (for example
2,2'.7. 7-tetraphenyispirobifiucrene in accordancs with EP 876481 or

10 . . . . . _ s -
dinaphthylanthracens), in particular the oligoarylenes containing condensed

aromatic groups, the oligoarylenevinylenes {for example DPVEBI or spiro-
DPVBI in accordance with EP §78481), the polypodal metal complexes (for
example in accordance with WO 04/081017), the hols-conducting com-

s pounds {for example in accardance with WO 04/058911), the electron-
conducting compounds, in particular xetones, phosphine oxides, sulfoxides,
etc. (for example in accordance with WO 05/084081 or WO 05/084082), the
atropisomers {for example in accordance with the unpublished application
EP 04026402.0) or the boronic acid derivatives (for example in accordance
with the unpublishsd application EPF (15009643.7). Particularly preferred
host materials are selscted from the classes of the oligoarylenes containing

naphthaiens, anthracens andfor pyrene or atropisomers of these com-

pounds, the oligoaryienevinylenes, the ketones, the phosphine oxides and

the sulfoxides. Very particularly preferrad host materials are selected from

. the classes of the ofigoarylenas containing anthracene andfor pyrene or

25 atropisomers of these compounds, the phosphine oxides and the sulfox-
ides.

Particularly suitabie matrix materials which can be empleyad in combination
30 with the cormpounds of the formula | according to the invention are aromatic

ketones, aromatic phosphine oxides or aromatic sulfoxides or sulfones, for

example in accordance with WO 2004/013080, WO 2004/093207, WO
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2006/005627 or WO 2010/006880, triarylamines, carbazole derivatives, for
example CBP (N N-biscarbazolylbiphenyl) or the carbazole derivatives dis-
closed in WO 2005/039248, US 2005/0069729, JP 2004/288381, &P
1205527 or WO 2008/086851, indolocarbazole derivatives, for example in
5 accordance with WO 2007/083754 or WO 2008/056748, azacarbazole
derivatives, for example in accordance with EP 1817710, EP 1617711,
EP 1731584, JP 2005/347 180, bipolar matrix materials, for example in
accordance with WO 2007M1 37725, silanes, for example in accordance with
WO 2005/111172, azaboroles or bororic esters, for exampie in accordance
10 with WO 2006/117052, triazine derivatives, for example in accordance with
WO 2010/015308, WO 2007/063754 o« WO 2008/0567486, zinc complexes,
for exampie in accordance with EP 8352273 or WO 2008/062578, diazasiiole

or tetraazasiole derivatives, for example in accordance with the unpub-
lished application Dk 102008056688 8, diazaphosphale derivatives, for

15 exarmple in accordance with the unpublished application DE
102008022858.6, or indenocarbazole devivatives, for example in aceor-
dance with the unpublished applications DE 102008023155.2 and DE
1020609031021.5.

20 Suitable phosphorescent compounds (riplet emitters) are, in particutar,

compounds which emit light o radiation, for example in the visible region

andfor ultraviolet region and/or in the infrared region, on suitable excitation
and in addition contain at least one atom having an atomic number greater
than 20, preferably greater than 38 and less than 84, particufarly preferably
25 greater than 56 and less than 80. The phosphorescent emitters usad are
preferably compounds which contain copper, molybdenum, tungsten, rhe-
nium, ruthenium, osmiur, rhodium, iridium, palladium, platinum, silver, goid

of europium, in particutar compounds wiich contain iridium or platinum.

Examples of the emitters described above are revealed by the applications
WO 00/706855, WO 2001/41512, WO 2002/027 14, WO 2002{15845,
EP 1191613, EP 1191612, EP 1191614, WO 2005/033244, WO 2005/
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019373 and US 2005/0258742. In general, all phosphorescent complexas
as used in acocordance with the prior art for phosphorescent OLEDs ana as
are Known 1o the person skilled in the art in the area of organic electro-
lumninescence are suitable, and the person skilfed in the art will be able to

S use further phosphorescent complexes without inventive step.

Phosphorescent metal complexes preferably contain Ir, Ru, Pd, Pt, Os or

Re. Preferred ligands for phosphorescent metal complexes are 2-phenyl-

pyridine derivatives, 7,8-benzoguinokng derivatives, 2-(2-thienyhpyridine
10 derivatives, 2-{1-naphthyhpyridine derivatives or 2-phenylguinoline deriva-

tives. All these compounds may be substituted, for example by fluoro,
cyano andfor trifluorcmethyl substituents for biue. Auxiliary igands are

preferably acetylacetonate or picolinio acid.

15 Particularly suitable are complexes of Pt or Pd with tstradentate ligands,
{US 200700872198}, Pt-porphyrin cornplexes having an enlarged ring ays-
tery (US 2009/0061881 A1) and Ir complexas, for example
2,3,7,8,12,13,17,18-actaathy-21H, 23H-porphyrin-PHH), tetraphenyl-PHin
tetrabenzoporphyrin (US 2009/0061681), cis-bis{2-phenylpyridinato-

20 N CHPUH), cis-bis(2-(2-thienylpyridiato-N.C¥IPIH), ois-bis(2-(2-thienyl)-
quinolinate-N,C¥)P(1, (2-(4,8-difluorophenylipyridinato-N,CYPHID (acetyl
acetonate), or tris(2-phenylpyridinato-N,C*)ir(l) (= Ir{ppys, grean), bis(2-
phenylpyridinato-N,C3ir(lH) (acetylacefonate) (= Irippy), acetylacetonate,
green, US 2001/0053462 A1, Baido, Thompsan et al. Nafure 403, (20003,

25 750-753), bis{1-phenylisoquinolinato-N, C¥}{2-phenyipyridinato-N, 0¥}

iridium{Ill), bis{2-phenylpyridinato-N,C?}{(1-phenylisoquinotinato-N, C*)-

ridium(ily, bis(2-(2'-benzothienylpyrdinato-N,C¥)iridium(iil) {acetyh

acetonate), bis(2-(4 §'-diffuorophenypyridinato-N,C*Yiridium(iil {piccoli-

nate) (Firpic, blue), bis(2{4' 8'-diflucrophenylpyridinato-N,C¥) (il

{tetrakis(1-pyrazolyhborate), tris(2-(biphenyl-3-yi)-4-tert-butylpyridine)

ridium{it), (pp2)lr{Sphdpym) (US 2000/0061681 A1),

{4500ppzlyirSphdpym) (US 2008/0061881 A1), derivatives of 2-phenyi-



WO 2012/197138 PCT/EP201 2086153
-4 -

pyridine-Ir complexes, such as, for example, PQir (= iridium{1ll} bis{2-

phenyiquinolykN,C*acetylacetonate), tris(2-phenylisoquinalinate-N CHr(il)
{red), bis(2-(2-benzol4,5-ajthienyllpyridinato-N,C*r (acetylacetonate)

{({Btooir{acac)], red, Adachi et al. App! Phys. Left 78 (2001), 1622-1624),

(87’

Likewise suitable are complexes of trivalent lanthanices, such as, for
exampile, TH> and Eu™ {J. Kido et al. Appl. Phys. Lett. 85 {1994), 2124,
Kido et al. Cham. Letft. 857, 1980, US 2007/0252517 A1) or phosphores-
cent complexes of PN}, 11}, Rh(l) with maleonitriledithiolate {Johnson et
10 al., JACS 108, 1983, 1795), Re(l) tricarbonyl-ditmine complexes {Wrighton,
JACS 98, 1874, 988, inter alia}, Os{H) complexes with eyano ligands and

bipyridyl or phenanthroling ligands (Ma et al,, Synih. Metals 94, 1998, 245).

Further phosphorescent emitters having tridentate ligands are described in
18 US 6824885 and US 1#728238. Red-emitling phosphorescent complexes
are found in US 8835469 and US 68130848.

The compounds of the formula |, as described above, can preferably be

ampioyed in this application in combination with one or mare further fluo-

N2
e

rescent materials (singlet emitters). Fluorescence in the sense of this
invention is taken to mean the luminesvence from an excited siate having

tow spin multiplicity, i.e. from a spin state S = 1,

Suitable fluorescent compounds (singlet smitters) are, in particular, com-
pounds which emit light or radiation on sultable excitation, for exampie in
the visible region andfor ultraviolet region and/or in the infrared region.

Preferred dopants {emitters) are selectad from the class of the monostyryl-
amines, ths distyrylamines, the tristyrylamines, the tetrastyrylamines, the

30 styrylphosphines, the styryl ethers and the arylamines,
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A monostyrylamine is taken to mean a compound which contains one sub-
stifuted or unsubstituted styryl group and at least one, preferably aromatic,
amine. A distyrylaming is taken to mean a compound which contains two

substituted or unsubstituted styryl graups and at least one, preferably aro-

{17

matic, amine. A tristyrylamine is taken o mean s compound which contains
three substituted or unsubstitited styryl groups and at least ong, preferably
aromatic, amine. A tetrastyrylaming is taken to mean a compound which
contains four substituted or unsubstituted styryl groups and at least one,
preferably aromatic, amine.

In & further embodiment of the invention, the organic electroluminescent
device according to the invention does not comprise a separate hole-
injection layer and/or hole-transport fayer andior hole-blocking layer andfor
electron-transport layer, 1.e. the emittng layer is directly adjacent to the
15 hole-injection laver or the anode, and/er the emitting laysy is directly adja-
cent to the slectron-transport laysr or the electron-injection layer or the
cathode, as described, for example, in WO 2005/053051. It is furthermore
possible to use a metal complax which is identical or similar {0 the metal
compiex in the emitling layer as hole-transport or hole-injection material
20 directly adjacent to the emitling layer. as described, for examplg, in
WO 2006/030981.

A further embodiment of the present .nvention in the specific application in

electronic devices relates to formulations comprising one or moreg of the
28 compounds aceording to the invention and one or more solvents. The for-

mulation is highly suitsble for the production of layers from solution.

Suitable and preferred solvents are, for example, toluene, anisole, xylenes,

methyl benzoate, dimsthylanisoles, timethylbenzenes, tetralin, veratrols,

30 tetrahydrofuran, chiorobenzene or dichlorobenzenes and mixtures thersof,
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The organic electroluminescent device aceording to the invention can be
used, for example, in displays or for lighting purposes, but also for medical

or cosmetic applications.

[z ]

The compounds according fo the invention are suitable for use in light-
emitting devices. These compounds can thus be employad in a very versa-
tile manner. Some of the main areas of application here are display or
fighting technologies. it is furthermore particularly advantageous to ampioy
the compounds and devices comprising thess compounds in the area of
10 phototherapy.

Phototherapy or ight therapy I3 used in many medical and/or cosmetic
areas. The compounds according o the invention and the devices compris-
ing these compounds can therefore te empioyed for the therapy and/or

15 prophylaxis andfor diagnosis of all diseases and/or in cosmetic applications
for which the person skilled in the ari considers the use of phototherapy.
Besides irradiation, the term phototherapy also includes photodynamic
therapy (PDT} as well as disinfection and sterilisation in general, Ris not
only humans or animals that can be treated by means of phototherapy or

20 light therapy, but also any other type of living or non-living matedals, These
include, for exampie, fungi, bacteria, microbes, viruses, sukaryotes, pro-

karyotes, foods, drinks, water and drinking water.

The term phototherapy also includes any type of combination of light ther-
a5 apy and other types of therapy, stich as, for example, treatrment with active
compounds. Many light therapies have the aim of irradiating or treating
exterior parts of an object, such as the skin of humans and animals,
wounds, mucous membranes, the ey, hair, nails, the nail bed, gums and
the tongue. In addition, the treatment or iradiation according to the inven-
tion can also be carried out inside an object in order, for example, to treat
internal organs (heart, lung, etc.) or biocad vessels or the breast,
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The therapeutic and/or cosmetic areas of application according to the
invention are preferably selected from the group of skin diseases and skin-
associated diseases or changes or conditions, such as, for example, pso-
riasis, skin ageing, skin wrinkling, skin rejuvenation, enlarged skin pores,

5 cellulite, ollyfgreasy skin, folliculitis, actinic keratosis, precancerous actinic
keratosis, skin lesions, sun-damaged and sun-stressed skin, crows' fest,
skin ulcers, acne, acne rosacea, scars caused by acne, acne bacteria,
photomodulation of greasyfolly sebaceous glands and thelr surrounding tis-
sue, jaundice, jaundice of the newbamn, vitiligo, skin cancer, skin fumours,

10 Crigler-Najjar, dermatitis, atopic dermatitis, diabetic skin ulcers, and desen-

sitisation of the skin.

Particular preference is given for the purposes of the invention to the treat-
ment and/or prophylaxis of psoriasis, acne, cellulite, skin wrinkling, skin

—
£

ageing, jaundice and vitiligo.

Further areas of application according o the invention for the compositions

andfor devices comprising the compositions according to the invention are

selecied from the group of inflammatary diseases, rhsumatoid arthritis, pain
20 therapy, treatment of wounds, neurological diseases and conditions,

oedema, Paget's disease, primary and metastasising tumours, connective-

tissue diseases or changes, changes in the collagen, fibroblasts and cell

tevel originating from fibroblasts in tissues of mammals, radiation of the

reling, neovascular and hyperirophic discases, alfergic reactions, irradiation
25 of the respiratory tract, swealing, ocular neovascular diseases, viral infec-
tions, particularly infections caused by herpes simplex or HPV (human

papilomaviruses) for the treatment of warls and genital warts.

Particular preference is given for the purposes of the invention to the treat-
memnt and/or prophylaxis of rheumatoid arthritis, viral infections and pain.
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Further areas of application according to the invention for the compounds
andfor devices comprising the compounds according to the invention are
selected from winter depression, sleeping sickness, irradiation for improving

the moed, the reduction in pain particularly muscular pain caused by, for

(9]

axample, tension or joint pain, slimination of the stiffness of joints and the

whitening of the teeth (bleaching).

Further areas of application aceording fo the invention for the compounds
andfor devices comprising the compounds according to the invention are
10 selected from the group of disinfections. The compounds according to the

invention and/ar the devices accordirg to the invention can be used for the
treatment of any type of objects {non-living materials) or subjects {living
matertals such as, for example, humans and animals) for the purposes of
disinfection, sterlisation or preservation. This includes, for example, the

15 disinfection of wounds, the reduction in bacteria, the disinfection of surgical
instruments or other articles, the disinfection or preservation of foods, of
liquids, in particular water, drinking water and other drinks, the disinfection
of mucous membranes and gums and teeth, Disinfection here is taken to
mean the reduction in the living microbiclogical causative agents of unde-

20 sired effects, such as bacteria and germs.

For the purposes of the phototherapy mentioned above, devices comprising

the compounds according to the invention preferably emit light having a

wavelangth between 250 and 1250 am, particularly preferably betwesn 300
25 and 1000 nm and especially preferably between 400 and 850 nm.

In a particularly preferred embodimerd of the present invention, the com-
pounds according to the invention are employed in an organic light-emitting
diode {OLED) or an organic light-emitting electrochemical cell {OLEC) for
30 the purposes of phototherapy. Both the OLED and the OLEC can have a
planar or fibre-like structure having any desired cross section (for example
round, oval, polygonal, square) with & single- or multiiavered structurs,
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These OLECs and/or OLEDs can be instalied in other devices which com-
prise further mechanical, adhesive and/for glectronic elements (for example
battery andfor control unit for adjustment of the irradiation iimes, intensities
and wavsiengths). These devices comprising the OLECs and/or OLEDs

5 according to the invention are prefeé’a‘biy selected from the group compris-
ing plasters, pads, tapes, bandages, cuffs, blankets, hoods, slesping bags,
textiles and stents.

The use of the said devices for the said therapeutic and/or cosmetic pur-

10 pose is particulary advantageous compared with the prior art, since homo-

geneous irradiation of lower irradiation intensity is possible at virtually any
site and at any time of day with the aid of the devices according fo the
invention using the QLEDs and/or OLECs. The irradiation can be carried
out as an inpatient, as an outpatient andfor by the patient themselves, ie.
15 without initiation by medical or cosmetic specialists. Thus, for example,
plasters can be worn under ciothing, so that irradiation Is also possible
duning working houwrs, in leisure time or during sleep. Compiax inpatient/
outpatient treatments can in many cases be avoided or theair frequency
reducad. The devices according o the invention may be intended for re-use
20 of be disposable articles, which can be disposed of after use once, twice or

three times.

Further advantages over the prior art are, for example, lower evolution of
heat and emotional aspects. Thus, newborr being treated owing to jaundice
25 typically have to be irradiated blindfolded in an incubator without physical
contact with the parents, which represents an emotional stress situation for
parsnts and newborn. With the aid of a blanket according to the invention
comprising the OLEDs and/or OLECs according to the invention, the emo-

tional stress can be reduced significantly. in addition, better temperature

3
(964

control of the child is possible due o reduced heat production of the
devices according to the invention compared with conventional irradiation
equipment.
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Fvean without further comments, it is assumed that a person skilled in the art
will be able to utilise the above description in the broadest scope. The pre-
ferred embodiments and examples should thersfore merely be regarded as
5 descriptive disclosure which is absolutely not imiting in any way. The com-
plete disclosure contert of all applications and publications mentioned
above and below are incorporated into this application by way of reference.
The per cent by weight ratios of the individual ingredients in the prepara-
tions of the examples expressiy belong to the disclosure content of the

10 description and can therefore be utilised as features.

Further important features and advariages of the invention arise from the
sub-claims and from the sxamples. It goes without saying that the features
mentioned above and the features still to be explained balow can be used

s
L4

not only in the respective combination indicated, but also in other combina-

tions or in isolation without Ieaving the context of the present invention.

Examples:

20 Example 1: Synthesis of (4Z 62)-2-ethoxy-4 8-bis{{4-methoxyphenyl)-
methylenel-2-methyil-1 3-dioxan-5-one

1.96 g of potassium hydroxide (34.88 mmal; 2.24 eq.) in 20 mi of ethanol
arg initially introduced. 2-Ethoxy-2-methyl-1,3-dioxan-5-one (2.5 g

25 15.61 mmal; 1 eq.) dissolved in 10 ml of ethanol is added, and 4.24 g of 4-
methoxybenzaldehyde (34.88 mmol, 2.34 eq.) are subseguently added
dropwise over the course of 30 min. The mixture is subsequently heatsd
under reflux for 3 hours. The ethanol is distilled off, and, after coaling to
room femperature and addition of 50 mi of water, a solid precipitates out,

30 which is washed with 10 mi of water. The solid obtained is recrystailised in
85 i of bailing ethanol. Drying gives the product as yeliow crystals.
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TH-NMR (400 MHz, DMSO-ds) & = 7.81 (d, 4x Ar-H), 7.01 {d, 4x Ar-M), 6.82
(s, 2x C=CHAr), 3.81 {8, 2x Ar-CHs), 3.80 (g, O-CHp-), 1.97 (8, C-CH,), 1.04
{1, CHz-CH3).

Example 2.

10 2-Ethoxy-2-methyl-1 3-dioxan-5-one is reacted with 3 4-dimethoxybenz-

aldehyde analogously to the reaction conditions of kxampie 1, giving
{(4Z.62)-4 B-bis{3 4-dimethoxyphenylimethylenel-2-ethoxy-2-methyl-1 3-
dioxan-5-one as yellow crystals.

TH-NMR (400 MHz, DMSO-dg) 8 = 7.50 {d, 2x Ar-H}, 7.44 {dd, 2x Ar-H},
7.03 {d, 2x Ar-H), 8.93 (s, 2x C=CHAT), 3.81 (s, 4x Ar-CHj), 3.81 (g, O-CHy-
3, 1.88 (s, C~C—f~»‘q}, 1.03 {t, CHx-CHa).
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Example 3

2-Ethoxy-2-methyh-1,3-dioxan-5-one is reacted with 2 4-dimethoxybenz-
aldehyde analogously to the reaction conditions of Example 1, qiving
(4Z,6Z)-4,6-bis[2 4-dimethoxyphenylimethylene}-2-athoxy-2-methyl-1,3
dioxan-5-one as yellow crystals.

'H-NMR (400 MHz, DMSO-dg) 5 = 8.03 {d, 2x Ar-M), 7.14 (s, 2x Ar-H), .83
(m, 2x Ar-H, 2x C=CHAr), 3.87 (s, 2x Ar-CH3), 3.82 {s, 2x Ar-CHs), 3.56 (g,

30 O-CHy+), 1.83 (s, C-CHy), 1.03 {1, CHa-CHQ).
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Exampls 4:
2-Ethaxy-2-methyl-1, 3-dioxan-5-ona s reacted with 2 4, 5-frimethoxybenz-
aldehyde analogously to the reaction conditions of Example 1, giving
(47 6234 B-bis{Z 4 5-trimethoxyphen ylimsthylenel-2-ethoxy-2-methyl1,3-
dioxan-S-one as orange crystals.
'H-NMR (400 MHz, DMSO-dg) & = 7.71 {8, 2x Ar-H), 7.18 (s, 2x Ar-H}, 6.74
(s, 2x C=CHAr), 3.87 {s, 2x Ar-CH4), 3.83 (s, 2x Ar-CH35), 3.74 (s, 2x Ar-
CHs), 3.59 {g, O-CHx), 1.94 (s, C-CH3), 1.03 {3, CH-CHy).
\x \‘ ”\:\r’v‘ \/\\
\Q"" \}-::.’/*‘ »} ‘ O k?/\ .~
0 O S
Example 5:
2-Ethoxy-2-methyl-1,3-dioxan-5-one s reacted with 3,4, 5-trimethoxybenz-
aldehyde analogously to the reaction conditions of Example 1, giving
{4£,6Z)-4 6-bis|3 4, 5-trimethoxyphenyijmethylene]-2-athoxy-2-methyi-1 3-
dioxan-b-one as yellow crystals.
‘H-NMR {400 MHz, DMSO-dg) 8 = 7.23 {s, 4x Ar-H), 6.85 (s, 2x C=CHAH,
3.82 (s, 4x mAr-CHa), 3.72 {s, 2x pAr-CHa), 3.62 (g, O-CHy-), 1.99 (s,
C-CHs), 1.08 {1, CHx-CHy).
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Example 8:
2-Ethoxy-2-methyl-1,3-dioxan-5-one is reacted with 4-ocyioxybenzaidehyde
analogously {o the reaction conditions of Example 1, giving (44,64)-4 6-
bis{{4-octyloxyphenylimethylenel-2-athoxy-2-methyi-1,3-dioxan-5-one as

10 yeliow crystals.
PH-NMR (400 MHz, DMSO-ds) 8 = 7.79 {d, 4x Ar-H), 7.00 (d, 4x Ar-H), 6.81
(s, 2x C=CHAr), 4.02 (§, 2x CHy), 3.60 {q, O-CHy-), 1.97 (s, C-CH3}, 1.73
{m, 2x CHy), 1.47-1.20 {m, 10x Ciy), 1.05 {t, CHx-CH), 0.86 ({t, 2x CH3).

k«
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Example 7:

20 2-Ethoxy-2-methyl-1,3-dioxan-5-one s reacted with 4-phenoxybenzalde-
hyde analogously to the reaction conditions of Exampie 1, giving (4Z,6Z)-
4,8-bis[(4-phenoxyyphenyiimethylenel-2-ethoxy-2-methyl-1 3-dioxan-5-one
as veliow crystals.

TH-NMR (400 MMz, DMSO-ds) 5 = 7.38 {d, 4x r-H}, 7.43 {m, 4x ArH), 7.18
(m, 2x Ar-H), 7.08 (m, 4x Ar-H3, 7.01 (o, 4x Ar-H), 6.85 (8, 2x C=CHNAT,
3.81 (g, O-CHy), 1.88 {s, C-CHa}, 1.04 {t, CHrCH).
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Example 8:

2-Ethoxy-2-methyl-1,3-dioxan-5-one is reacted with 4-dibutylaminobenz-
sldehyde analogously to the reaction conditions of Example 1, giving
(4Z,62}-4 8-bis{[(4-dibutylamino)phenyljmethylene]-2-ethoxy-2-methyl-1 3~

5 dioxan-5-one as rad crystals.

SH-NMR (400 MHz, DMSO-ds) 8 = 7.54 (d, 4x Ar-H), 6.70 {s, 2x C=CHAT),

B.66 (d, 4x Ar-M}, 3.58 (g, O-CHy}, 1.92 (s, C-CHYy), 1.52 {m, 4x CHy), 1.33
frny, dx CHg), 1.03 {8, CH2-CHy), 0.82 i, dx CHy).
\f
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15 Example 9
2-Ethoxy-2-methyl-1,3-dioxan-5-one s reacted with 4-fluorobenzaldshyde
analogously to the reaction conditions of Example 1, giving 2-ethoxy-2 6-
bis-[1-{4-flucrophenylimeth-(Q)-viidenel-2-methyl-1, 3-dioxan-5-one as yel-
low crystals,

20 TH-NMR (300 MH2, DMSO-dg) 8 = 7.90 (dd, 4x Ar-H), 7.27 {t, 4x Ar-H),
8.87 (s, 2x C=CHAr}, 3.59 {q, O-CHMz-), 1.99 {5, C-CHy), 1.02 {§, CHCH).

33
Eae e AN
[.. R \ﬁ/ \\{;’ e =Ry
N N N
{ ! N {
Sl pNC2g 0.0
P

Q.

25 w

Example 10
2-Ethoxy-2-methyl-1 3-dioxan-5-one is reacted with 4-triffuoromethyibenz-
aldehyde analogously to the reaction conditions of Example 1, giving

30 Z-ethoxy-2,8-bis-{1-{4-trifluoromethyiphenylimeth-(2) yhdene]-2-methyi-1,3-
dioxan-G-one as yeilow crystals,
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THANMR (300 Mbz, DMSO-dg) 8 = 8.03 (d, 4x Ar-H}, 7.79 {, 4x Ar-H), 6.96
(s, 2x C=CHAP, 3.63 {a, O-CHy-), 2.03 {8, C-CHa), 1.03 {t, CH-CH;}.
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Example 11:

2-Ethoxy-2-methyl-1 3-dioxan-5-one s reacted with 2 4 8-frimethoxyhenz-
aldehyde ansalogously to the reaction conditions of Example 1, giving
2-athoxy-2,8-bis-{1-(2 4 S-drimethoxyphenyhimeth-(Z)-ylidene]-2-methyl-1,3-
dioxan-5-one as yellow crystals.

TH-NMR (300 MHz, DMSO-ds) 8 = 8.30 (s, 4x Ar-H), 8.26 (s, 2x C=CHAr),
3.81 (s, p-MeO-Ar), 3.78 {s, 2x o-Me3-Ar), 3.62 {q, O-CHs}, 1.60 {s,
C-CHa), 1.08 {t, CHx-CH3)
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Example 12

2-Ethoxy-2-methyl-1,3-dioxan-5-one ¢ reacted with 2 3 4-trimethoxybenz-
aidehyde analogously to the reaction conditions of Example 1, giving
2-ethoxy-2,8-bis-{1-(2,3 4, -trimethoxyphenylimeth-(Z)-ylidene]-2-methyl-
1.3-dioxan-5-one as yellow crystals.

"M-NMR (300 MHz, DMSO-dg) § = 7.85 {d, 4x Ar-H), 7.05 (s, Zx C=CHAr)
8.91 {d, 4x Ar-H), 3.85 (s, MeO-Ar), 3.84 (s, MeG-Ar), 3.77 (s, MeO-Ar),
3.59 {q, O-CHy), 1.94 (s, C-CHy), 1.04 (t, CHy-CHa).
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Example 13:

2-Ethoxy-2-methyi-1 3-dioxan-5-ons is reacted with biphenyh4-carbalde-

hyde analogously to the reaction conditions of Example 1, giving 2-sthoxy-

2 8-bis-{1-biphenyl-4-yimeth-(Z)-yliidene}-2-methyl-1,3-dioxan-5-one as yel-
10 low crystals.

'H-NMR (300 MHz, DMSO-ds) 5 = 7.96 {d, 4x Ar-H}, 7.75 (1, 8x Ar-H), 7.49

{t, 4x Ar-H), 7.41 {m, 4x Ar-H)}, 6.94 (s, 2x C=CHAr, 3.66 {g, O-CHy), 2.05

(s, C-CHa}, 1.06 {, CHx-CH4).

20 Exampls 14:
2-Ethoxy-2-methyl-1,3-dioxan-5-one s reacted with naphthalene-2-carb-

aldehyde analogously {o the reaction conditions of Example 1, giving

2-gthoxy-2 8-bis-{1-naphthalen-2-yimeth-(Z}-ylidene]-2-meathyl-1,3-dioxan-
S-one as yeliow crystals.

"H-NMR (300 MHz, DMSO-dg) 8 = 8.34 {s, 2x Ar-Hy, 7.82-8.03 {m, 8X Ar-
M}, 7.85-7.58 (m, dx Ar-H}, 7.05 (s, 2« C=CHAr), 3.68 (q, O-CHy, 2.13 (s,
C-CHa), 1.05 {1, CHx-CHs).
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Example 15;

2-Ethoxy-2-methyl-1,3-dioxan-5-one ¢ reacted with T-methylindole-3-carba-
idehyde analogously to the reaction conditions of Example 1, giving 2~
ethoxy-2,6-bis-[1-{1-methyl-1-H-indol-3-ylimeth-(Z}-ylidene}-2-mathyl-1,3-
dioxan-5-one as orange crystals.

*H-NMR (300 MHz, DMSO-dg) 8 = 8.02 (s, 2x Ar-M), 7.86 {d, 2x Ar-H), 7.52
{d, 2% Ar-H), 7.18-7.31 {m, 4x Ar-H), 7.22 (s, 2x C=CHAr), 3.91 (s, 2x
N-CH3), 3.63 (g, O-CHz), 2,11 (5, C-Ci), 1.04 {t, CN-CHa).

Example 18:
2-Ethoxy-2-methyi-1,3-dioxan-5-one is reacted with $-ethylcarbazole-3-
carbaldehyde analogously {o the reaction conditions of Example 1, giving
2-athoxy-2,6-bis-[1-(8-ethyl-@H-carbazol-3-yiimeth-(2)-ylidene}- 2-methyi-
1.3-dioxan-5-one as crangs crystals.
TH-NMR (300 MHz, DMSO-ds) § = 8.56 (d, 2x Ar-H), 8.21 (d, 2x Ar-H}, 8.03
(dd, 2x Ar-H}, 7.87 (£, 2x Ac-H), 7,51 {dt, 2x Ar-M), 7.27 (dt, 2x Ar-H), 7.10
(s, 2x C=CHAr), 4.48 (g, N-CH-CHa), 3.71 (g, O-CH:-), 2.18 (s, C-CH3),
1.35 {t, N-CHy-CHy), 1.08 (t, CH-CH,).
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Exampile 7.
2-Ethoxy-2-methyl-1,3-dioxan-5-one is reacted with 4-dimethylaminoc-2-
methoxybenzaldehyde analogously to the reaction conditions of Example 1,
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giving 2-ethoxy-2 6-bis-[1-{4-dimethyiamino-2-methoxyphenylymeth-{Z}-

ylidene]-2-methyk-1,3-dioxan-5-one as red crystals,

'H-NMR (300 MMz, DMSO-de) & = 7,95 (d, 2x Ar-H), 7.15 (s, 2x C=CHAT),

8.37 {dd, 2x Ar-H), 6.28 (dd, 2x Ar-H), 3.88 {s, 2x MeG-Ar) 3.55 (g, O-CHz-
5 3, 3.00 (s, 2x MeoN), 1.88 (s, C-CHq), 1.01 {t, CHa:-CHa).
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Exampis 18:

2-Ethoxy-2-methyi-1 3-dioxan-5-one s reacted with 4-dimethylamino-

naphthalene-1-carbaldehyde analogoustly to the reaction conditions of

Exampie 1, giving 2-ethoxy-2,6-bis-{1-(4-dimethylaminonhaphthaien-1-yi)-
15 meth-(Z}-ylidenel-2-methyl-1,3-dicxan-5-one as red crystals.

H-NMR (300 MHz, DMSO-de} 8 = 8.24 (d, 2x Ar-H), 8.16-8.22 {m, 4x Ar-

H), 7.58 (s, 2x C=CHAr}, 7.46.-7.68 {Jd, 2x Ar-H}, 7.18 {d, 2x Ar-H}, 3.85

(g, O-CHz), 2.91 (s, 2x MegN), 1.98 (s, C-CHs), 1.05 (t, CHo-CHY).

26 !»’/:"1‘; o3

Example 18
25 2-Ethoxy-2-methyl-1, 3-dioxan-5-one is reacted with 4-bromobenzaldehyde
analogeusly to the reaction conditions of Example 1, giving 2-athoxy-2 8-
bis-[1-{4-bromophenylimeth-(2)-ylidene}-2-methyl-1,3-dioxan-5-ong as yel-
low crystals.
B "H-NMR (300 MMz, DMSO-dg) 8 = 7.76 (d, 4x Ar-H), 7.83 {d, 4x Ar-H), 6.86
30 (s, 2x C=CHAY), 3.60 (g, O-CHy-), 2.00 (s, C-CHa), 1.02 (t, CHp-CHy).
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Example 20:

2-Etnoxy-2-methyl-1,3-dioxan-5-one is reacted with thiophene-2-carbalde-
hyde analogously to the reaction conditions of Example 1, giving 2-ethaxy-
2-methyl-4,8-bis-{1-thiophen-2-yimeth-{Z}-ylidene}-1,3- dioxan-5-one.
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15 Example 21
2-Ethoxy-2-methyl-1, 3-dioxan-5-one is reacted with a mixture of 4-mathoxy-
benzaldehyde and 4-(dibutylaminoibernzaldshyde analogously to the reac-
tion conditions of Example 1. The proeduct mixture obtained is separated off
by chromatography, giving, in particutar, the compound 4-{1-{4-gibutyl-

70 aminophenylimeth~-{Z)-yllidene}-2-athoxy-6-{ 1-{4d-methoxyphenylimeth~(Z}-
yiidenai-2-methyi-1, 3-dioxan-5-one.
TH-NMR (300 Midz, DMSO-ds) § = 7.78 {d, 2x Ar-H), 7.87 {d, 2x Ar-H), 7.00
{d, 2 ArH), 6.87 (3, 2x C=CHAr), 3.79 (s, Ar-OMe), 3.58 {gq, O-CHz-), 3.38
{m, 4xCHy) 1.94 {s, C-CHa), 1.52 (m, 2xCH,), 1.42 (m, 2xCH3), 1.03 &, CH,-

25 CHy), 0.91 {1, 2 CHa).
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Example 22:

2-Ethoxy-2-methyi-1,3-dioxan-5-one s reacted with 5-isopropyl-3,8-

dimethylazulene-1-carbaldehyde analogously to the reaction conditions of

Example 1, giving 2-sthoxy-4,8-bis-{1-(5-isopropyl-3,8-dimethylazulen-1-yf}-
5 meth-{Z}-ylidene]-2-methyi-{,3-dioxan-5-one.

TH-NMR {300 MMz, CDClg 8 = 8.41 (5, 2x Ar-H), 8.07 {d, 2x Ar-H), 7.35 {d,

2% Ar-H), 7.04 (s, 2% C=CHAX), 3.72 {g. O-CHy-), 3.15 {8, 2x Ar-Mej, 3.01

{m, 2% CH{CHa}), 2.58 (s, 2x Ar-Me}. 2.05 {s, C-CH5), 1.25 (s,

2xCHICH:)z), 1.13 (£ CHx-CHa),
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Exampla 23
2-Ethoxy-2-methyl-1,3-dioxan-§-ong is reacted with 4-carbazol-9-ylbenz-

20 aldehyde analogously to the reaction conditions of Exampie 1, giving 4,6~
,,,,,,,, bis-{1-{4-carbazol-8-ylphenylimeth-(Z}-ylidena}-2-ethoxy-2-methyt-1,3-
dioxan-5-one,
¥
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Example 24:

2-Ethoxy-2-methyl-1,3-dioxarn-5-one is reacted with [1,1°,3", 1" lerphenyl-2-
30 carbaldehyde analogously to the reaction conditions of Example 1. The

aldehyde can be synthesised correspondingly in accordance with the

description by Bahaaldin Rashidzadeh et al, ARKIVOC 2008 (xvii) 167-172.
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2-Ethoxy-2-methyl-4 6-bis{1-{1,1,3, 1 "Jterphenyi-2-yimeth-(Z}-ylidene}- 1.3~

dioxan-5-one is obtained. Ph = phenyt.

Ph Sh

Example 25;

2-Ethoxy-2-methyl-1,3-dioxan-5-one is reacted with 3-(di-p-tolytamine}-
benzaldehyde analogously to the reaction condilions of Example 1, giving
4 6-bis-{1-[3-({di-p-tolylamino)phenylimeth-(Z)-ylidene-Z-methoxy-2-methyl-

1, 3~dioxan-5-ona.
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Exampie A: Absorption strength

The measure used for the absorption strangth is the so-called E1% valug,
and the halfovaiue width of the absorption band in relation to the absorption
maximum imax indicated. The E1% value indicates the extinction at the
absorption maximum extrapolated o a conceniration of 1g/100ml. To this
end, an absorption spectrum of the substance in ethanol is recorded in
dilute solulion. The values are compared with the reference specira of
curcumin and beta-carctens.

Test substance amax | Et% value | Halfvalue
. , l | width nm]

according to Example 1 | 402 873 184

according to Example 2 1412 817 185
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according to Exarapis 3 | 419 688 93
according to Example 4 | 444 304 82
according to Exampls § | 394 647 85
according to Example 6 404 { 537 87
according to Example 7V | 388 875 84

| according to Example 8 | 488 953 108
S Curcumin 426 1507 78
Beta-carotene 1453 408 88

Example B: Thermal stability:
The thermal stability s determined with the aid of the thermogravimetry

19 method {instrument TGA Q8000 V3,10 Build 258, temperatura rangs RT to
800°C, heating rate 10K/min).

Test substance Temperature at which 88% of the weight
weare siill present

according to txampie 4 256°C

according to Example 8 274°C

Curcumin {comparisor)} 223°C

o]

5 Beata-carotens (comparison) | 84°C

The thermal stabilities are excelient, meaning that high-temperature proc-
assing of the dyes of the formula | for sxample the compounds of Exam-

20 ples 4 and 8, such as, for example, incorporation info plastics, is also pos-

Example C: Flucrescence measuremenis

The substance concentrations in ethanol indicated in the tabls are meas-
ured using an Aminco Bowman 2 flucrescence spectrometer (cell thickness
1 em; excitation 220-600nm; emission 220-800nm; spectrat gap width
{excitation} dnm, {emission} 8 nm; recording speed 10mm/min; step width
{excitation} Snm, (emission) 4nm.

20 Substance ' Measurement Excitation Emission
concertration
according o Example 4 | 0.00438 mg/mi | 440 nm | 596 nm
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) 93 -
according 1o Example 8 00048 mgimi | 485 nm | 640 nm
according to Example 17 0.00045 mg/mi | 480 nm 632 am
5

Exampie D: Solubilities

The solubilify determination was carried out in phenethyl benzoate {X-Tend
10 2265
Yest substance 7 Solubility in X-Tend 226:
according 1o Exampie 1 | 2.8%
according to Example 2 | 1.2%
accerding to Example 3 | 1.0%
according to Example 4 | <0.1%
according to Example 5 1 1.1%
15 according to Example 8 | 1.0%
according fo Example 7 1 2.2%
_according to Example 8 | 2.8%

Curcumin , 0.4%
Betla-carotene 102%

90 Example E: Skin colouring test
- in order to dye a sample of human stratum comeum, the following proce-
dure is followed: a piece of human stratum corneum measuring about

0.3 em® is incubated in a 0.6% solution of the compound according to
Example 8 for 48h (solvent mixture: tetrahydrofuran/ethylene giycol/
phosphate buffer pHB = 50/47/3). The piece of skin becomes an intense
orange-red colour. The skin preparation is subsequently removed from the
incubation solution and stored in water for one week. The visual colour
impression is fully retained during this time. No noticeable washing-out of
the colour ocers. In the further test rin, the piece of skin is removed from
30 the water and divided into two pieces. One part is stored in the dark, the
other part is weathered in a solar simulator (Atlas CPS+) twice for one hour
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with simulated sunlight {instrument setling: 500Wm2). There is no visually
perceptible change in colour compared with the sample stored in the dark.

Formulation examples:

S Example A-1: Hair rinse
| B Per cent by weight [36] |
Ceteary! Alcohel 10 :
Sunflowerseadamidopropy! Ethyldimonium 0.5
Ethosulfate )
Cetearcth-20 » 3.0
_ Panthengl _ 04
10 Phenyl Trimethicone __ 0.3
Hydroxypropyl Guar Hydroxypropyit-imeonium 0.8
Chloride . )
Compound according to Example 8 1.0
Passifiora Incamata Seed Ol 182
Basic red 51 - , 0.1
Basic rad 78 __ 0.2
15 Perffume . 11.0
Praservative - Q.8.
Citsic Acid / Sodium Hydroxide igs. topH55
Agqua 1te 100
Example B-1: Shampoo
20
_ Per cent by weight [946]
Sodium Laureth Sulfate 5.0
Cocamidopropy Betaing 5.0
Lauroy! Glutamic Acid _ 3.0
Decyl Glucoside — 5.0
Polyquaternium-10 . 0.5
25 . PEG-3 Distearate _ (.8
Compound according to Example 22 0.5
i BEvening primrose ol 0.3
Basic Red 51 0.1
Ubiguinone _ N 0.1
Benzyl Alcohol T 3.5
Perfume T 1.0
_ Preservative 9.8,
30 Soditm Chloride 038
Citric Acid / Sodium Hydroxide g8 topHB5
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Agua | Tt 100

Example C-1; Hair dyeing recipes

5 1712 13 14 5 16 |7
Benzy! Alcohol 25
Propylene Carbonate K
“Ethanol 50
Hydroxyethylceliulose 2.0 , _ ‘
1 e ¢ AT R4 3
ggincxme sodium CAS 51410- 20 | 2.0
10 | Tramsanguine ) - T
CAS 34083-17-5 v o
Cinnabarine _ ' 10 |
CAS 8068-59-7 Lo ‘
Cinnabaric acid 10

CAS 146-90-7

Resorcinol Blus

18 CAS 71838-12-3 1.0

{ Compound according to

Example 22 10 110 120 (10 |10 ;05
Corpound according to 45 12
Example 4 ) | b R
Perfume ] A0 10 110 1.0 110 110 110
20 Preservalive , , g8 (9S8 g8 198 (98 ]qQs.
48 148 148 198 igs. [qs. |gs
Nt - o o o o (o |[fo |t
Citric Acid pH | pH {pH |pH |pH |pH |pH
55 |55 |55 55 155 155 185
. to fo |to it o {fc (to
Aqua 190 1100 | 100 { 100 | 100 | 100 | 100
25 Example D-1: Mild transparent WIQ tanning totion
Constituents / trade name iNCI % by
_ weight]
A
Dow Corning 3225 C : CYCLOMETHICONE, 23.80
30 DEIMETHICONE
COPOLYOL

Propyl 4-hydroxybenzoate PROPYLPARABEN 0.05
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Compound according to

Example 8

B
Dihydroxyacetone

Methyt 4-hydroxybenzoate

1,2-Propaneadiol
Water, demineralised

Total

PCT/EPZRI2A001S3

0.25
DIHYDROXYACETON 3.00
E
METHYLPARABEN 8.15
PROPYLENE 35.80
GLYCOL
AQUA (WATER) 35.30
100.G0

Exampls E-1: Colourad shower gel

Ingredient
Texapon NSQ
Oshyton K
Tagat L 2
Example 22
Example 8
Water

INCH

Sodivm Laursth Sther Sulfate
Cocamidopropy! Retaine
PEG-20 Glyceryl Laurate

Agua

Concentration
10%

3%

1%

0.001%
0.05% - 0.1%
o 100

Example F-1: O-in-W emulsions for protection against visibie radiation

in principle, other compounds of the {formula | can also be used as an alter-

native to the uss of the example substances shown in the table.

Figures in % by weight

2-1

8

Py

V&S

2-8

Titaniuns dioxide

ST
s

G| A

Meihgﬁlene B~
Benziriazolyd
Tetramethylbutylphenol

Example 8

2
a1
-
w2
[
W

A
-

Example 17

&

: Example 22

Tos |83

<t
[é4

Sxample 4

o
2]

4-Methylbenzylidens
Campher
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Dbyl Methoxydibenzoyi- 11 | 3 3 3 13 |3
methane g
Steany Alcohet (and) T - T T < S - T S T < T B R R
Stearsth-7 {ard) Steareth-
1Q
Glyceryl Stearate {ang) 2 13 [3 % [3 3 (373 o3 s
5 Cetath-20
Glycery! Stearate 3 |8 14 13 3 38 3 i3 s
Microwax i 1 1 { 1 1 1 1 1 T
Ceteary! Ocancats Y1LA (TR VT1LS (118 115 (1B {118 [ 1LE 1116 1118
CapryiciCapric & 8§ & (8 & & 18 |& & |8
Triglveeride
10 Qlayl Cleate 3 & G 8 & 8
Propylens Giycol 4 4 4 4 4 ig ¢ 4
 Qiyceryl Steavate SE )
Stearic Acd L\ |
{Porsea Gratssma
Propy\parabene 0.05 1605 |0.05.0.08 |0.05 [0.05 [0.05 {0,685 [0.058 |0.95
13 Methylparabene 075 615 {0.15 (015 10.15 10.45 {0.18 0,15 [0.15 1 0.1
Tromsthamine 18 ' ‘
Water o (o itv it (o (o (o |l (o |to
100 {180 1100 (100 |00 |00 (100 {100 1100 |1l
Continuation
20 i - - .
211 121 (2413 (214 12418 1218|217 (12-18
Titaniur dioxide R 12 ' 1 .
Polysitcons 15 ' ' 1 {05
Exampie 4 I R R
Example 22 ’ I 1 05 |t§ 105
55 Octocrylens 5 5 5 5 5 5 5 5
{ Example 17 g8 (1.8 |9 12
Zwnc oxide ' 12
4-Methylbenzyidene ‘ 3
Campher
Methoxydbenzovimetharie ‘
30 Fhenylbsnzimdazole ) - ' g
Suifonic Acid ' ?
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Steary! Alconol {ana) R 3 3
Steaneth-7 {(and} Stearsth-
10
'('.S'l'y"c.e;“y | Steavate (and) 3 3 3 3
- Ceteth-20
| Glyceryl Stearate 3 3 3 3

S Microwax ' 1 1 1 T
Cetgavyl Octanoste {118 (118 1165 145 _
Caprylic/Capric Triglyosdide .6 & g 6 14 14 14 14
Oley: Oieate S TR F
Propylene Glyool & 14 ) :

10 Giyceryl Stearats St 8 § 19 )
Stearic Acid : 2 2 2 2
Sersea Gratissima 8 8 8 3
Prapylparabene 0.05 (005 (055 005 |D.05 j0.05 |005 1008
Methyiparabene 015 1015 (048 |045 1045 |[8.181048 |0.15
-matnylhydantaine-2-mide 3

18 Glycerin ' 3 3 3 3
Water to to o o to o to

100 1180 (108 1100 [0 11000 (100 (10

20

25

30
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Patent Claims

1. Compounds of the formula |

g A
? x’)’\/kf/ Sy s
O. .0
Oy
1Q whore

R denotes a straight-chain or branched aliyl group having 110200

atoms,

R' denotes a straight-chain or branched alkyl group having 110 20 C
atoms,

X and Y each, independently of one another, denote

h
[#1]

an arnyl or heteroaryl group having 5 to 24 ring stoms which is unsub-
stitttad or mono- or polysubstituted by R?, or a group of aryl andfor
heteroaryl groups having 5 to 24 ring atoms which are unsubstituted or
mano- of polysubstituted by R?, where the aryl andfor hetercaryl groups
50 in this group are each linked, independently of one anather, singly or
multiply, by a single bond, a double bond, conjugated double bonds, a
C atom or by a unit of the formula (CHRY-{Hehe-(CHRY),,
R* in each case, independently of one another on sach occurrence,
denotes D, Hal, alkyl, OH, O-alkyl, O-aryl, S-alkyl, NHz, NHatkyl,
a8 N{alkyl}s, N{aryly, cycloalkyl, O-cycloalkyl, S-cycloalkyl, NH-cycloalkyl,
N{cycloatkyl)z, CN, NO;, Sitalkylls, BIORY,, CIOIR?, PIOHRY):, SIOR?,
SIO)R?, & straight-chain or branched atkenyl group having 21020 C
atoms and one or more double bonds or a straight-chain or branched
alkynyl group having 2 1o 20 C atoms and 2t least one triple bond and
20 optionally ane or more double bonds,
R® in each case, independently of ona ancther, denotes M, D, OH,
alkyl, aryl, cycloalkyl, Oalkyt, Garyt or O-cycloalkyl,
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R* in each case, independently of one another on sach occur-
rence, denotes M, D, Hal, alkyl, OH, O-alkyl, O-aryl, S-alkyl, NH;,
Nialkyl, N{atkyl)y, N{aryl)s, cycloalkyl, O-cycloakyl, S-cycloalkyl, NH-
cycloalkyl, Nicycloalkyl)s, TN, NO», Sitalkyl)s, B{OR?),, CIOIR®,
5 CLOLRE, PIOYMR®),, S(OIR?, S{ORRS, a straight-chain or branched
alkeny! group having 2 {0 20 C atoims and one of more double bonds or
a straight-chain or branched alkynyl group having 2 to 20 C atoms and
at lzast one triple bond and optionally one or more double bonds,
alkyl denotes a straight-chain or branched akyi group having 1 to
10 20 C atoms, which may be partially or fully substituted by halogen,

cycloaikyl denotas a cyclic saturatad or partially unsaturated cyclo-
atky! group having 3 to 7 C atoms,
aryl denctes an aryi group having 6 to 10 C atoms, which may ke
mono- or polysubstitited by alkyl, Oatkyl, Nfalkyh; or Mal,
15 Hal denotes F, Cl, Bror |,
Hetdenotes O, 8, -N=N-, NH or NR?,
n  denotes an integer from 0 to §,
o denotesDor 1,
p denoctes an integer from 0 to 3,
26 n+o+p denotes at least the numbser 1

and salts, tautomers, stereoisomers thereof, including mixtures thereof

25

is excluded.

30
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2. Compounds of the formula | according to Claim 1, characterised in that
R' denotes a straight-chain or branched alky! group having 1to €

aloms.

5 3. Compounds of the formula | according to Claim 1 or 2, characterised in
that R denotes a straight-chain or branched atkyl group having 1108 €

atoms,

4. Compounds of the formuia | according to one or more of Claime 1 to 3,
10 characterised in that X and Y each, independently of one another,

denote an aryl or heteroaryl group having 5 to 18 ring atoms which is

unsubstituted or mone- or polysubstituted by RY.

5, Process for the preparation of compounds of the formulal according to

15 one or move of Claims 1 to 4, chacacterised in that a compound of the
formula H
Q
i
OO I
0. .0
20 R§>]
O
“R

where R and R' has a meaning indicated in Claims 1 tv 4, is reacted
with a compound of the formula {Ha and/or Hib

0 o
25 Xl Hia ¥4 Hip
- Sy

Al

where X and Y have g meaning hdicated in Claims 1 to 4,

e

Conjugated, partially conjugated or non-conjugated polymers, oligomers
30 or dendrimers containing one or more compounds of the formula |
according to one or more of Claims 1 to 4, where the linking site bet-
ween the at least one compound of the formula | and the polymer,
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o4

oligomer or dendrimer is at the posiion of the ene or more radicals R” of

the compound of the formuia 1.

Preparstion comprising one or more compounds of the formula | accord-

ing to one or more of Claims 1to 4,

Preparation according to Claim 7 comprising at least one carrier which
is suitable for cosmetic, pharmaceutical, dermatological preparations or

household products.

Preparation according to Glaim 7 comprising at least one further organi-
cally functional material selected from the group of the host materials,
matrix matenals, electron-transport materials, electron-injection matart-
als, hole-transport materials, hole-injection materials, electron-blocking
materials, hole-dlocking materials, exciton-blocking matstials and/for

amitters.

10, Process for the preparation of a preparation according to Claim 8, where

the at least one compound of the formula s mixed, in particular disper-
sed and/or emulsified andior dissolved, with at least one carrier which is
suitabile for cosmetic, pharmaceutical, dermatological preparations or
household products and optionally assistants and/or fillers.

11. Use of the compounds of the formuia | according o one or more of

Claims 1 to 4 as dye.

12. Use of the compounds of the forr:ula | according to one or more of

Claims 1 1o 4 for the protaction of the skin and hair against photoageing
by kight.

13. Use of compounds of the formula | according fo one or more of Claims 1

10 4 in an elsctronic device.
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14, Electronic device comprising at isast one compound of the formula |

according to one or more of Claims 1to 4.

15. Electronic device according to Clalm 14, which s an organic electrolumi-

5 nescent device, an organically integrated circuit, an organic field-effect
transistor, an organic thin-film transistor, an organic light-emitting tran-
sistor, an organic solar cell, an organic optical detector, an organic
photoreceptor, an organic field-guench device, a light-emitting electro-
chemical cell or an organic laser diode,

10

18. Organic electroluminescent device according to Claim 15, characterised
in that the at least ohe compound of the formula | according to one or
more of Claims 1 to 4 is employed as fluorescent emitter.

15

20

25



