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(54) Title: l,3-DIOXAN-5-ONE COMPOUNDS

(54) Bezeichnung : 1,3 - DIOXAN-5-ON-VERBINDUNGEN

(57) Abstract: The invention relates to specific [l,3]-dioxan-5-one compounds, to a process for preparation thereof and to the use 
thereof as dyes or as fluorescent emitters for organic electroluminescent devices (OLEDs) or for organic light-emitting 
electrochemical cells (OLECs), and to corresponding electronic devices.

(57) Zusammenfassung: Die Erfmdung betrifft spezielle [l,3]-Dioxan-5-on-Verbindungen, ein Verfahren zu deren Herstellung und 
deren Anwendung als Farbstoffe oder als fluoreszierende Emitter fur organische Elektrolumineszenzvorrichtungen (OLEDs) oder fur 
organische lichtemittierende elektrochemische Zellen (OLECs), sowie entsprechende elektronische Vorrichtungen.
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1r3-CIQXAS-S-CWS COMPOUNDS

The invention relates to specif c 1,3-dioxan-5-one compounds, to a process 
for the preparation thereof, and to the use thereof as dyes or as fluorescent 

5 emitters for organic electroluminescent devices (OLEDs) or for organic
light-emitting electrochemical cells (OLECs'h and to corresponding electro­

nic devices.

A multiplicity of dyes is currently known for the dyeing of matrices, such as, 

10 for example, skin, hair, nails or textiles. Direct dyes, for example, are able 

to associate onto the matrix and/or form covalent chemical bonds with the 

matrix. In other dyeing processes, a soluble precursor of the dye can be 
converted into the dye on the matrix during the dyeing process. Further­

more, in the case of, for example, dispersion dyeing, sparingly soluble or 

15 insoluble dyes are able to diffuse into the matrix during treatment of the

matrix with a dispersion of this type and possibly form a covalent bond with 

the matrix. The dyeing of the matrix can thus take place in different ways 

and give a different result with respect to the binding character and also the 
colour result.

20

Various dyes have been approved for the dyeing of foods or cosmetic com­

positions, last amended by the regulation of 9 August 2010 (BGBI. I p. 

1146), The number of lipophilic dyes approved for use is very limited. The 
two dyes C.I 75300 (E100, curcumin) and Cd. 40800 (El 60a, beta-caro- 

25 tens) may be mentioned by way of exampie. 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 particular synthetic, dyes, there may additionally be low toler- 

30 a nee, in particular in the human area of application.
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Accordingly, th®*® continues io be a demand for dyes which are, inter alia, 
tolerated and in particular skin-tolerated, have high substantivity to the sub­

strate to be dyed and whose colours are distinguished by high light, heat, 

pH and oxidation stability.
5

Accordingly, the present invention is concerned with the problem of provid­

ing alternative dyes having improved properties for the dyeing of a very 

wide variety of substrates or preparing alternative compounds which are 

capable of protecting skin and hair by photoageing by visible light,
10

This problem is solved in accordance with the invention by the subject­

matters of the independent claims. Advantageous embodiments are the 
subject-matter of the dependent claims.

Surprisingly, it has been found that the 1 f3-dioxan-5-one compounds of the 

formula I, as described below, are dyes having the desired property profile. 

It has furthermore been found that the compounds of the formula I, as des­
cribed below, are likewise fluorescent emitters which are suitable for use in 

electronic devices, in particular for organic electroluminescent devices 
(OLEDs) or organic light-emitting electrochemical cells (OLECs).

It has furthermore been found that the compounds of the formula I, as 

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

against photoageing by light, in particular for protection against photoage- 
25 ing induced by visible light.

The invention therefore relates to the compounds of the formula I,

30
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where

R denotes a straight-chain or branched alkyl group having 1 to 20 C 

atoms,
R1 denotes a straight-chain or branched alkyl group having 1 to 20 C 

atoms,

X and Y each, independently of one another, denote

an aryl or heteroaryl group having 5 to 24 ring atoms which is unsubstituted 
or mono- or polysubstituted by R2, or a group of aryl and/or heteroaryl 

groups having 5 to 24 ring atoms which are unsubstituted or mono·- or poly­
substituted by R2 where the aryl and/or heteroaryl groups in this group are 

each linked, independently of one another, singly or multiply, by a single 

bond, a double bond, conjugated double bonds, a C atom or by a unit of the 
form ula (CH R4)n-(Het)0-(C H R4)Pt

R4 in each case, independently of one another on each occurrence, 
denotes D, Hal, alkyl, OH, O-alkyl, O-aryi, S-alkyl, NH2;. NHalkyl, Nfaikyl)^ 

N(aryl)->, cycloalkyl, O-cycloalkyl, S-cycloalkyi, NH-cyctoalkyl, Nfcycloalkyth, 
GN, NO2, Si(alkyl)3., B(OR3h, C(O)R3, PiO)(R%>, S(O)R* S(O)2R3, a 

straight-chain or branched alkenyl group having 2 to 2.0 C atoms or one or 

more double bonds or a straight-chain or branched alkynyl group having 2 

to 20 C atoms and at least one triple bond and optionally one or more dou­
ble bonds,.
R3 in each case, independently of one another, denotes H , D, OH, 

alkyl, aryl, oycloalkyi, Oalkyl, Oaryl or O-cycloalkyl,
R4 in each case, independently of one another on each occurrence, 

denotes H, D, Hal, alkyl, OH, O-alkyl, Oaryl, S-alkyl, NH2, NHalkyl. 

N(alkyl)2, N(aryl)s, cycloalkyl, O-cycloalkyl, S-cycloaikyt, NH-cycloalkyl,
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N(cycloalky1)2, CN. NO2. SKalkyl)3s BiOR3)^ C(O)R3, C(O)2R3, P(O){R3)2> 

S(O)R3, Β(Ο)2Β3, a straight-chain or branched alkenyl group having 2 to 20 

C atoms and one or more double bonds or a straightchain or branched 

alkynyl group having 2 to 20 C atoms and at feast one triple bond and 

optionally one or more double bonds

alkyl denotes a straight-chain or branched alkyl group having 1 to 20 C 

atoms, which may be partially or fully substituted by halogen, 

cycloalkyi denotes a cyclic saturated or partially unsaturated cycloalkyf 
group having 3 to 7 C atoms,

ary! denotes an aryl group having 6 to· 10C atoms, which may be
mono- or polysubstituted by alkyl, Oalkyi, N(a!ky!)g or Hal,

Hal denotes F, Cl, Br or 1,
Het denotes O. S, -N“N-S NH or NR*

π denotes an integer from 0 to 5, 

o denotes 0 or 1, 
p denotes an integer from 0 to 5, 

n+o+p denotes at least the number 1

and salts, tautomers, steroisomers thereof, including mixtures thereof in all 
ratios and/or solvates, where the compound

20

is excluded.

The compound 2-methoxy-4s6-'bis-(1 -•(4-methoxyphenyi)meth-(Z)-ylidenej- 

2“methyM,3-dioxan-5-one excluded by disclaimer is known from WO 

2007/039110 A2. This compound is described as synthesis intermediate for 

the skin-binding UV filters according to the invention of WO 2007/ 039110
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A2. The use as lipophilic dye for various substrates or as fluorescent emit­

ter is not described.

Forth© purposes of the invention, th® compounds of the formula I are
5 defined in such a way that they are also taken to mean pharmaceutically or 

cosmetically usable derivatives, salts, hydrates, solvates and isomers (such 

as, for example, stereoisomers, diastereomers, enantiomers, racemates, 

tautomers, E-Z isomers). Solvates of the compounds are taken to mean 
adducttons of inert solvent molecutes onto the compounds which form 

owing to their mutual attractive force. Solvates are, for example, mono or 

dihydrates or alcoholates. Pharmaceutically or cosmetically usable deriva­

tives are taken to mean, for example, the salts of the compounds according 
to the invention.

A straight-chain or branched alkyl group having 1 to 8 C atoms is, for 
example, methyl, ethyl, isopropyl, propyl, butyl, sec-butyl or tert-butyl, fur­

thermore pentyl, 1-t 2- or 3-methylbutyi, 1,1 -, 1,2- or 2,2-dimethylpropyl,
1-ethylpropyl,  n-hexylt π-heptyl or n-octyl

A straight-chain or branched alkyl group having 1 to 20 C atoms encom­

passes the group of straight-chain or branched alkyl group having 1 to 8 C 

atoms described above and nonanyi, decanyl, undecanyl, dodecanyl, tri- 

decanyl, tetradecanyl, pentadecanyl, hexadecanyl, heptedecanyl, octa- 
decanyl, nonadecanyl and eicosanyl.

25

Th® term "alkyl" denotes a straight-chain or branched alkyl group having 1 

to 20 C atoms, as described above, which may be partially or fully substi­

tuted by halogen, i.e. in the case of a perfluorinated alkyl group all H atoms 

of this alkyl group have been replaced by F. In the case of a partially fluori- 
30 nated alkyl group, at least one H atom,, but not all H atoms, has been 

replaced by an F atom (F atoms).
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Preferred examples of a partially fluorinated straight-chain or branched alkyl 

group are CF3-CHF-CFr, CF2H-CFr. CFa-CFjrCHr, CF3-CF2-CHrCHr> or 
CF3-CFrCF2"CF2-CFrCF2-CH2-CHrf

5 A straight-chain or branched perfluoroaikyi group having 1 to 8 C atoms is, 

for example, trifiuoromethyl, pentafluoroethyl, heptafluoropropyl, hepta- 

fluoroisopropyl, n-nonafiuorobutyl, sec-nonafluorobutyl, tert-nonafluorobutyl, 

dodecafluorapentyl, 1-,2- or S-trifluoromethyloctafluorobutyl, 1,1-, 1,2-or
2,2-bls(trifluoromethyl)pentafluoropropyl T 1-pentafluoroethylhexafluoro-

1θ propyl, n-tridecafluorohexyl, n-pentadecafluoroheptyl or n-heptadecafluoro- 

octyl. Preferred examples of the perfluorinated alkyl group Rf are penta­

fluoroethyl, heptafluoropropyl, heptafiuoroisopropyl, n-nonafluorobutyl, sec­

nonafluorobutyl or tert-nonafluorobutyl

15 The term "cycloalkyl" denotes a cyclic saturated or partially unsaturated 

cycloalkyl group having 3 to 7 C atoms. Unsubstituted saturated or partially 

unsaturated cycloalkyl groups having 3-7 C atoms are therefore cyclo­

propyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclopentenyf, 

cyclohexenyl or cycioheptenyl
20

The term ’’HaP denotes F,. Cl, Br or I. Hal is preferably F, Cl or Br..

The term "aryF denotes an aryl group having B or 10 C atoms, which may 

be mono- or polysubstituted by alkyl, Oalkyl, N(alkyl)2 or Hal, for example 
25 phenyl or naphthyl, each of which is mono- or pofysubstituted by alkyl, 

O-alkyl, N(alkyi)^ or Hal, where aikyl and Hal have one of the meanings 
indicated above.

The term "Hef denotes 0, S, N, -Ν-Ν-, NH or NRZ, where R2 has a mean-
30 ing as described above and below. Hel is preferably Ο, N or NR2, where R2 

denotes alkyl. Het is particularly preferably N.
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5

A straight-chain or branched alkenyl having 2 to 20 C atoms, where a plu­

rality of double bonds may also be present, is, for example, allyl, 2- or
3-butenyl,  isobutenyl, sec-butenyl, furthermore 4-pentenyl, isopentenyl, 

hexenyl, heptenyl· octenyl· -CgH-m -GwHw to -CsoHg.^; preferably allyl., 2- or

3-butenyl,  isobutenyl, sec-butenyl, 4-pentenyl, isopentenyh hexenyl or 

decenyl·

10

15

20

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 exampie, ethynyl, 1- or

2-propynyl,  2- or 3-butynyl, furthermore 4-pentynyl, 3-pentynyl, hexynyl· 

heptynyl· octynyl, -CwHn to preferably ethynyl, 1- or
2-propynyl,  2- or 3-butynyl· 4-pentynyl, 3-pentynyl or hexynyl, where one or 

more double bonds may optionally be present. The straight-chain or 

branched alkynyl having 2 to .20 C atoms preferably contains one triple 
bond.

In the compounds of the formula lt R is a straight-chain or branched alkyl 
group having 1 to 20 C atoms, preferably a straight-chain or branched alkyl 

group having 1 to 8 0 atoms, preferably methyl,, ethyl, n-propyi, isopropyl, 

n-butyl, n-pentyl, n-hexyl, ethylhexyl or n-octyl, very particuiariy preferably 
ethyl·.

In the compounds of the formula I, FT is a straight-chain or branched alkyl 

group having 1 to 20 C atoms, as described above, preferably methyl, ethyl, 
n-propyl, isopropyl· n-butyl, n-pentyl, re hexyl, ethylhexyl, n-octyl, n-decanyl, 

n-dodeoanyl, n-tetradecanyl, π-hexacecanyl, n-octadacanyl or n-eicosanyl 
R1 is very particularly preferably methyl.

In the compounds of the formula I, X and Y each stand, independently of 

one another, for an aryl group or heteroaryl group having 5 to 24 ring atoms 

which is unsubstituted or mono- or polysubstituted by R2, or a group of aryl 

and/or heteroaryl groups having 5 to 24 ring atoms which are unsubstituted

30
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or mono- or polysubstituted by R2, where the aryl and/or heteroaryl groups 

in this group each linked, independently of one another, singly or multiply, 

by a single bond, a double bond, conjugated double bonds, a C atom or by 
a unit of the formula -(CHR4)n-(Het)6-(CHR4)^-T where R2 and R4 have a 

meaning described above or below; n denotes an integer from 0 to 5, o 
denotes 0 or 1. p denotes an integer from 0 to 5 and the sum n+o+p 

denotes at least the number 1.

The aryl group having 6 to 24 ring atoms for the substituents X and/or 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 R*. The aryl group having 6 to 24 C atoms is preferably 1-, 2-, 3-, 4-,

5- or 6-phenyl, 1-, 2-, 3-, 4-, 6-, 7- or 8-naphthyl, 1-, 2-, 3-, 4-, 6-, 7- or

8- phenanthrenyL 1-, 2-, 3», 4-, 5-, 6-, 7-, 8-, 9- or 10-anthracenyl, 1-, 2-, 3-,

4-,  5«, 6-, 7-, 8-, 9-, 10-,. 11- or 12-tetracenyl, 1-, 2-, 3-, 4-, 5-, 6-, 7-,. 8-, 9-, 

10-, 11- or 12-benzo[a]arrthracenyl, 1-, 2-, 3-, 4-. 5-, 6-, 7-, 8-, 9-, 10-, 11-, 

12-, 13- or 15-pentacenyl, 1-, 2-, 3-, 4-, 5-, 6-, 7-. 8-, 9-, 10-, 11- or 12-chry- 

senyl, 1-, 2-, 3-, 4-, 5-, 6-, 7-, 8-, 9- or 10-pyrenyl, 1-, 2-, 3-, 4-, 5-, 6-, 7-, 8~,

9- , 10-, 11- or 12-benzo[a]pyrenyl, 1-, 2-, 3-. 4-, 5-. 6-, 7- or 8-azulenyl, 1-,
2-,  3-, -4-,. 5-. 6-. 7-, 8-, S~ or 10-fluoranthenyl, 1-, 2-, 3-, 4-. 5-, 6-, 7-, 8-. 9-,

10- ,11- or 12-perylenyl. 1- 2-, 3-, 4-, S-, 6- orT-indenyl or 1-,2-, 3-, 4-.

6- , 7-. 8- or 9-fiuorenyl, each of which is substituted by R2 or unsubstituted.

The heteroaryl group having 5 to 24 ring atoms for the substituents X 

and/or Y is· in the sense of this invention is a heteroaromatic group having a 

common aromatic electron system having 2 to 23 C atoms and in total at 

least 5 aromatic ring atoms, optionally mono- or polysubstituted by R2. The 

heteroatoms are preferably selected from N, O and/or S. The heteroaryl 

group having 5 to 24 ring atoms is preferably 2- or 3-furyI, 2- or 3-thlenyl,
1- , 2- or 3-pyrroiyl, 1-, 2-. 4* or 5-imidazolyl, 3-, 4- or 5-pyrazolyl, 2-, 4- or 

5~oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, ■£- or 5-thiazolyl, 3-, 4- or 5-lsothiazolyl,

2- , 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, furthermore preferably 1,2,3-
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triazol-1-, -4- or -5-yl 1,2,4-triazoH-, -4- or-5-yl, 1- or δ-tetrazolyl, 1,2,3- 
oxadiazol-4- or -5-yl 1,2,4-axadiazol-3- or -δ-yl, 1,3,4-thiadiazol-2- or -5-yl, 

1,2,4-tbiadiazol-3- or-5-yl, 152,3-thiadiazol-4- or -5-yl, 2-, 3-, 4-, 5- or 6-2H- 

thiopyranyi, 2-, 3-or4“4H-thiopyranyl, 3-or 4-pyridazlnyl, pyrazinyl, 2-, 3-,
4-,  5-, 6- or 7-benzofuryl, 2-; 3-, 4-, 5-s 6- or 7-benzothtenyl, 1-f 2-, 3-, 4-, 5-,

6- or 7-1 H-indolyl, 1-, 2-, 3- 4-, 5-, 5- or 7-2H~indolyl, 1-, 2-, 4- or 5-benz- 

imidazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzopyrazolyl, 2-, 4~ 5-, 6- or 7-benzoxa- 

zolyl, 3-, 4-, 5-, 6- or7-benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazotyl> 2-, 
4-, 5-, 6- or 7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-oxadiazolyl, 1-, 2-,
3-,  4-, 5-, 6-, 7- or 8-quinolinyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolinyl, 1-, 2-,

3-,  4- or 9-carbazolyl, 1-, 2-, 3-, 4-, 5-, 6-f 7-, 8- or 9-acridinyl, 3-, 4-, 5-, 6-,

7- or 8-cinnolinyl, 2-, 4-, 5-, 6-, 7- or 8-quinazollnyl or 1-, 2- or 3-pyrrolidinyl,

1-,  2-, 3-, 4-, 6-, 7-, 8- or 9-dibenzofuranyh 1- 2-, 3-, 4-, 6-, 7-, 8- or 9- 

dibenzothienyl, 1-, 2-, 3-, 5-, 6-, 7- or 8-indolizinyl, 1-, 2-, 3-, 4-, 6-., 7-, 8- or 

10-phenanthridinyl7-1H-indolyl, 1-, 2-, 3-, 4-, 6-, 7-, 8-, 9-, 10-, 11- or 12- 

benzophenanthridinyl or 1-, 2-, 3-, 4-. 6-, 7-, 8-, 9-, 10-, 11- or 12-benzo- 
acridinyl, each of which is substituted by R2 or unsubstituted.

Examples of th© unsubstituted basic structures which form the basis for the 

group of unsubstituted aryl and/or heteroaryl groups having 5 to 24 ring 

atoms, as described above, where the aryl and/or heteroaryl groups in this 

group are each linked, independently of one another, singly or multiply,, by a 

single bond, a double bond, conjugated double bonds, a 0 atom or by a 
unit of the formula -(CHR^^CHet^-CCHR4)^- and Rt n, o, p and π+ο+p have 

a meaning described above or below, are biphenyl, terphenyl, bipyridine, 
S.O’-spirobifiuorene, 9,9-diphenylfluorene, diphenyl ether, diphenyl thio­

ether, stilbene, 1,2-diphenylethane, 1,1-diphenylmethane, biphenylene, 

trlphenylene, each of which may optionally be mono- or polysubstituted by 
R2, as described above or below. The aryl and/or heteroaryl groups are 

preferably linked by a single bond.
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n is denotes an integer from 0 to 5, in particular 0,1 2S 3 or 4, particularly 
preferably 0 art.

o denotes 0 or 1.. p denotes 0 to S( in particular 0 or 1, and the sum n+o+p 
preferably denotes the number 1.

5

Further more-complex unsubstituted basic structures for the above-

described group of unsubstituted aryl and/or heteroaryi groups having 5 to

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

another by the alternatives indicated, as described above, can be repres­
ented by the following formulae:

30
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15
R2 in each case» independently of one another on each occurrence, 

denotes D, Hal, alkyl, OH, O-afkyl, O-aryl, S-alkyl, NHs, NHalkyl, Nfalkyljz, 
N(aryl)21 cycloalkyl, O-cycbalkyl, S-cycloalkyl, NH-cycloalkylf N(cycloalkyi)2, 
CN, NO2, Si(alkyl)3, B£OR3hf C(O)R3, P(O)(R3)2. S(O)R3, S(O)2R'\ a

2q straight-chain or branched alkenyl group having 2 to 20 C atoms and one or 

more double bonds or a straight-chain or branched alkynyl group having 2 
to 20 C atoms and at feast one triple bond and optionally one or more dou­

ble bonds, where Hal, alkyl, aryl and cycloalkyl have a meaning given 
above and R3 In each case, independently of one another, denotes H, D, 

ng OH, alkyl, aryl, cycloalkyl, O-alkyl, O-aryl or O-cycloalkyl.

βύ 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, NHaikyl, H(alkyl)2. Compounds of the formula I in which X 
and/or Y are substituted by this preferred group of R2 are preferably em­

ployed as dyes. Alkyl In the definition of R2 is preferably a straight-chain or
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branched alkyl group having 1 to 8 C atoms, which may optionally also be 
partially fluorinated. Particularly preferred substituents R2 are methyl, iso­

propyl trifluoromethyl methoxy, di-in-butyljammo, dimethylamino, n-octyl- 

oxy, phenyloxy, ~F or “Br,.

R* in each case, independently of one another on each occurrence, 

denotes H, D, Hal alkyl, OH, O-alkyl, O-aryl, S-alkyl, NH2, NHalkyl 

N(alkyl)2, N(aryl)2, cycloalkyl, O-cycIcalkyl, S-cydoafkyl, NH-cycloalkyl, 
N(cycloalkyl)2, CN, NO2, Si(alkyl)3, B(OR3h, C(O)RS, P(O)(R% S(O)R3, 

S(O)2R3, a straight-chain or branched alkenyl group having 2 to 20 C atoms 

and one or more double bonds or a straight-chain or branched alkynyl 

group having 2 to 20 C atoms and at least one triple bond and optionally 
one or more double bonds, where R3, Hal, alkyl aryl and cycloaikyl have a 

meaning given above. R4 is preferably H, Hal or alkyl, very particularly pref­
erably H. Alkyl in the definition of R4 is preferably a straight-chain or 

branched alkyl group having 1 to 8 C atoms, which may optionally also be 

partially fluorinated.

If the focus of the application is on the use as fluorescent emitter, a group

of aryl and/or heteroaryl groups having 5 to 24 ring atoms which are unsub­
stituted or mono- or polys instituted by R2 where the aryl and/or heteroaryl 

groups in this group are each linked, independently of one another, singly 

or multiply, by a single bond or an 0 atom, are preferably selected, in each 

case independently of one another, for X and Y, where R2 denotes alkyl 

and alkyl preferably denotes a straight-chain or branched alkyl group hav­

ing 1 to 4 C atoms, in particular biphenyl terphenyl or the groups of the

formula

st
*
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The substituent R1 is preferably a straight-chain or branched alkyl group 

having 1 to 4 C atoms.

5 The substituent R is preferably a straight-chain or branched alkyl group 

having 1 to 4 C atoms.

10

X and ¥ are preferably each, independently of one another, an aryl or 

heteroaryl' group having 5 to 18 ring atoms which is unsubstituted or mono- 
or polysubstituted by R2.

X 
X;

15

20

If 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 hetero-aryl groups, from the group phenyl, naphthyl, 

anthracenyl, indolyl, 9-carbazoi-4-yi, azulenyl, fluorenyl, thienyl, quinolinyl, 
dibenzopyrrolyl, which are unsubstituted or mono- or polysubstituted by R2, 

are preferably selected, in each case Independently 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 R2 are 

particularly preferably employed as dye or for the protection of skin and hair 
against photoageing.

25 Compounds of the formula I 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 dyes.

In th® case of the compounds of the formula I, it is particularly preferred for 
X and Y to be identical.

30
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Preferred individual compounds of the formula I and double-bond isomers 

and photoisomers thereof or very particularly preferred individual com­
pounds of the formula I are

(4Z.,.6Z)-2-ethoxy-4,6-b is((4"methoxyp h e n yi Jmethy le n e]-2 -rn ethy I-1 s 3- 

di oxa n-5-one s

(4Z, 6Z)-4,6-bis[(3.4-d i methoxyp he nyQmethylene>2-ethoxy-2-methyl-1.,. 3- 

dloxan-5-one,

(4Z,6Z)-4,6-bis((2,4-dimethoxypheny)methylene]-2-ethoxy-2-methyH s3- 

dioxan-5-one,

(4Z,6Z)-2-ethoxy-2-methyl-4,6-bis[(2,4,5-trimethoxyphenyI)methylene] -1,3- 
dioxan-5-one,

(4Z,6Z)-2-eth oxy-2--methyl ,̂ 6-513((3,4,5-tri methoxyphenyl) methylene] -1,3- 
dioxa.n-5-one,

(42, SZ)-2-ethoxy-2~rn  ethyi-4,6-b is[(4* ootoxyp henyl) methylene]-1,3-d'i oxa n-

5-one,

(4Z,6Z)-2-ethoxy-2-methyl“4,6-bis[(4-phenoxyphenyl)methylene]“1,3- 
dioxan-5-one,

(4Z, 62)-4 s6-bis[[4-(d lb utyia m ino)p henyljmethy le ne]-2-ethoxy~2-rnethyi-1,3- 
dioxan-5-one,

2-eth  oxy-4,6-b is-[1 -(4-fl uo rop heny I) meth-(Z)~yl ide n e]-2-m ethyl-1,3- d ioxan-

5-one s2-ethoxy-4f6-bls-[1-( 4-trifluoromethylphenyi)meth-(Z>ylidene]-2“ 
methyl-1,3- dioxan-5-one,

Z-ethGXy-Z’methyi^^-bMI-tZ^^-trimethoxyphenyljmeth-tZj-ylidenej-I.S- 
dioxan-5-one,

2-ethoxy-2-  methy  1-4,6-bis-[ 1 -(2,3 s 4-trimethoxy phenyl)meth-(Z)-y lid e ne]-1,3- 
dloxan-5-one,

4,6-b  HI -bipheny l-4-yl meth-(Z)- y I id ene]-2-ethoxy-2-m ethy I-1,3-dfoxa n-5- 
one,

2-eth  oxy-2-methyl-4,6-b Ή1 -na phthal® n-2-ylmeth^Z)-y  I idene]-1 f 3-d ioxa n - 
5-one,

2-ethoxy-2-methyl-4 (6-bis-(1 -(1 -methyl· 1 H-indol-3-yl)meth-(Z)-ylidene]-1,3- 
dioxan-5-one,

30
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2-ethoxy~4,6-bis-{1-(9-ethyl“9H-oarbsznl-3-yl)rneth-(Z)-ylidene]-2-methyl-

1^-diaxan-S-one,
4(e“bM1-(4"dimethylamino-2-methoxyphenyl)metMZ)*y0clene]~2“6thoxy-2’’ 

methyl-1,3-d ioxan-5-o ne ,
4.6- bis-[ 1 - (4 -d i meth y I am I n ona ph th aten -1 -y l)m eth-(Z)-y I idene]- 2 -eth oxy-2 - 

πίethyl· 1 , 3-d toxa π-5-one,

2-etho xy-4,6-b is-(1 -(4-b romop henyi) m ath-(Z)-ylide ne]-2-methyl· 1 f 3- 

dioxan-S-one, 
2”ethoxy-2-methyMt6-bis~(1“thiopheii”2»^meth"(Z)”ylidenal-1l3'· dioxan-5- 

one,
4“[1-(4-dibutylaminophenyl)meth-(Z)“yTidene]-2-ethQxy-e-[1-(4-methoxy» 

phenyI)meth-(Z)-ylidene]-2-methyl-1,3“diaxan“5-ones

2-ethoxy-4,6-bis-[1 •’(54sopropyk3,8“dimethylazden-1 -yl)meth-(Z)-yl id e ne]-

2 -methyl- 1 s 3~dicxa n-5-one,

4~ , 6-bis-[ 1 -(4~carbazo l-9-y Ip heny I) meth -(Z)-y lid e ne]-2-eth oxy-2-m ethyl· 1 , 3- 

dloxan-5-one,

2“ethoxy-2“methyM,6“bis-[1 ~[1,1 Ί ’!]ΐΒΓρΚΒπγΙ-2::,»γ|[Τί©1Κ-(Ζ)^Ιί^ΘΠ©]-1,3-
dioxa π-5-one,

4.6- b is-(1 ~[3“(d i- p-toly lam mo)p he ny l]rn eth-(Z.)-y I r den e]-2-methoxy-2- methyl·

1 f 3-d i oxa n-5-one.

The compounds of the formula I according to the invention, as described 

above or as preferably described, have very good solubilities and disperse 
bilities, in particular in relatively lipophilic, non-aqueous solvents and sol­

vent mixtures. The dyes of the formula I are therefore lipophilic. The colours 
are distinguished by high light fastness, heat and pH stability, and by high 

colour intensities and intense fluores«3ence properties. The compounds of 

the formula 1 are themselves likewise light-fast and thermostable. A further 

advantage of the compounds of the formula I is their high substantivity to 

surfaces, in particular to keratin-containing surfaces, such, as skin, hair or 

nails. Examples of further dyeabte surfaces or substrates include paper, 

cotton, wool, plastics, for example based 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

quently.

5 The invention therefore furthermore relates to the use of the compounds of 

the formula I, as described above eras 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 I when discussing the preparation of these com- 

pounds or uses thereof .

The lipophilicity of the compounds of the formula I can be varied by intro­
ducing further substituents R2 which are hydrophilic, for example COOH 

groups, SOjH groups or corresponding salt-forming groups thereof, for 

example -COOKt, -SOgKt, where the cation Kt is preferably an ammonium 
ion or an alkali metal or alkaline-earth metal cation, such as Na*, K*, Mg2* 

or Ca2+.

The dyes are particularly suitable for dyeing skin, hair or for colouring cos-
20 metic, pharmaceutical or dermatological preparations or household prod­

ucts..

A further preferred use of the compounds of the formula I is protection of 

skin and hair against photoageing by Visible light. The scientific knowledge
25 in this respect is described, for example, in Zastrow et al, Skin Pharmacol. 

Physiol 2009, 22, 31-44. For this reason, it is particularly preferred 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 U V 
and Vis region.

30

The invention therefore furthermore relates to the use of the compounds of 

the formula I, as described above or as preferably described, for the protec-
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lion of the skin and hair against photoageing by light, in particular by visible 
light.

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

pounds of the formula I,

1515

2020

2525

H a H

.X

where

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

Ft5 denotes a straight-chain or branched alkyl group having 1 to 20 C 

atoms,

X and Y each., independently of one another, denote

an aryl or heteroaryl group having 5 to 24 ring atoms which is unsubstituted 
or mono- or polysubstituted by RK, or a group of aryl and/or heteroaryl 

groups having 5 to 24 ring atoms which are un substituted or mono- or poly­
substituted by R* where the aryl and/or heteroaryl groups in this group are 

each linked, independently of one another» singly or multiply, by a single 

bond, a double bond, conjugated double bonds, a C atom or by a unit of the 
form ula (CH R4MHet)0-(C H R4)P1

R4 in each case, independently of one another on each occurrence, 

denotes D, Hal, alkyl, OH, O-alkyl, O-aryl, S-alkyl, NH2, NHaikyl, N(alkyl)2, 

N(aryl)2, cycloalkyl, O-cycloalkyl, S-cycloalkyl, NH-cycioalkyl, Nfcycloalkylh,

straight-chain or branched alkenyl group having 2 to 20 C atoms and one or 

more double bonds or a straight-chain or branched alkynyl group having 2 

to 20 C atoms and at least one triple bond and optionally one or more dou­
ble bonds,
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n
20 q

P

R3 in each case, independently of one another, denotes H, D, OH, 

alkyl, aryl, cycloalkyl, Oaikyl, Oaryl or O-cycloalkyi,
R4 in each case, independently of one another on each occurrence, 

denotes H, D, Hal, alkyl, OH, O-alkyl, Oaryl, S-alkyi, NHa, NHalkyl, 

NCalkyQs, N(aryl)s, cycloalkyl, O-oycloalkyi, S-cycloaikyl, NH-cydoalkyl, 
N(cycloalkyl)2< CN, NO3, Si(alkyl)3r B(OR3)2, C(O)R3, C(O)2RS, P(O)(R3)2, 

S(Q)R3, S(O)2Ra, a straight-chain or branched alkenyl group having 2 to 20 

C atoms and one or mor® double bonds or a straight-chain or branched 
alkynyl group having 2 to 20 C atoms and at least one triple bond and 

optionally one or more double bonds,

alkyl denotes a straighTchain or branched alkyl group having 1 to 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 0 atoms, 

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

mono· or polysubstituted by alkyl, Oaikyl, N(alkyl}2 or Hal,
Hal denotes F, Cl, Br or I,
Het denotes O, Ss -N~N··, NH or NR2,

denotes an integer from 0 to 5,
denotes 0 or 1,

denotes an integer from 0 to 5,

n+o+p denotes at least the number 1, characterised in that a compound of 
th® formula II

reacted with a compound of the formula Illa and/or lilb
30
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P p
xU/ life Y-J( Hib

Η Ή J
where X and Y have a meaning given above or preferably given.

The said reaction of the compounds of the formula II with at least, one com­

pound of the formula Illa or lllb is generally carried out tn accordance with 

conditions of the Michael addition, which is known to the person skilled in 

the art in the area of synthetic chemistry. The reaction generally requires 

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

sodium hydroxide or potassium hydroxide, or strong organic bases, such as 

lithium diisopropylamide. Preference is given to the use of alkali metal 

hydroxides. The at least one aldehyde of the formula Illa or I lib is generally 

employed in excess, but at least with one equivalent in relation to the com­

pound of the formula IL If it is desired to prepare asymmetrical compounds 

of the formula I, a mixture of 2 aldehydes of the formula Illa and/or lllb is 

added, if the reaction kinetics of the two aldehydes differ greatly, the corre­

sponding aldehydes of the formulae Illa and/or lllb can be metered in indi­
vidually in accordance with their kinetics.

Separation of any mixtures of compounds of the formula I that, possibly form 

to give isolated compounds of the formula I is possible using conventional 
methods.

The above-mentioned process is preferably carried out at temperatures 

between OX and 150°C, particularly preferably at boiling point of the sol­

vent used. Suitable solvents for the said reaction are alcohols, such as, for 

example, methanol, ethanol, butanol, and other organic solvents, such as 

dioxane, tert-butyl methyl ether, dicbloromethane, chloroform and toluene. 

The reaction is preferably carried out in ethanol
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The compounds of the formula 11, as described above, are commercially 
available or can be prepared on the basis of the publication in JACS, 1997, 

113, 2795-2803,. Dlhydroxyacetone is generally reacted with camphorsulfo­

nic acid as catalyst and a corresponding acetate, for example of the formula 
5 CHrC(OR)3, where R has one of the above-mentioned meanings, for 

example trim ethoxyorthoacetate. In the case of the reaction with tri­

methoxyorthoacetate in accordance with the following reaction scheme, 

S-methyhS-methoxy-1,3-dloxan-5-one is formed,

10 9
CSA, dioxane,

OH OH

The use of other orthoesters also enables ether compounds of the formula 

II to be synthesised. Trimethyl orthovalerate, which is, for example, com­
mercially available, can be reacted with di hydroxy acetone, giving a com­
pound of the formula II, where R1 - C.-iHc, and R = methyl. Orthoesters 

20 which are not commercially available can be converted into the orthoesters 

from their corresponding amides or cyanides by conversion into the corre­
sponding imidoesters and subsequent alcoholysis.

The aldehydes of the formula lllaorlllbare generally commercially avail­

able or can be prepared by known methods, for example by reaction of a 

corresponding Grignard compound with ethyl formate (HCO^Et).

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 

adequately known to the person skilled in the art:, for example by chromato­
graphy or recrystalfeation.



WO 2012/187158 PCUEF2ft 12/000135

- 21 -

5

The conversion into safes of the compounds of the formula I is carried out, 

for example, by addition of an alkali or alkaline-earth metal hydroxide, car­
bonate or bicarbonate in a polar solvent,, for example in methanol, ethanol 
or isopropanol, if the compounds of the formula I cany substituents R?; 

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

10

15

20

25

The compounds of the formula I according to the invention described 
above, which carry, in particular, substituents R2 selected from the group 

Hal or B(ORa)2, can be used, for example, as comonomers for the produc­

tion of corresponding conjugated, partially conjugated or non-conjugated 

polymers, oligomers or also as core of dendrimers. The polymerisation here 
is preferably carried out via the halogen functionality. Substituents R2 which 

are preferred for this further conversion are Cl, Br, I, B(OHh or corre­
sponding boric acid esters B(Oalkyl)2, where alkyl preferably denotes a 

straight-chain or branched alkyl group having 1 to 4 C atoms, very particu­

larly preferably B(Omethyl)2.

The invention thus furthermore relates to conjugated, partially conjugated 

and non-conjugated polymers, oligomers or dendrimers containing one or 

more compounds of the formula I, where the linking site between the at 

least one compound of the formula I and the polymer, oligomer or dendri­
mer is at the position at which the at least one radical R2 of the compound 

of the formula I was located before the reaction.

These polymers may contain further recurring units. These further recurring 

units are preferably selected from the group consisting of fluorenes (for 

example in accordance with EP 842208 or WO 00/22026), spirobifiuorenes 
(for example in accordance with EP 7Ό7020. EP 894107 or EP 

04028865.6), triarylamines, para-phenylenes (for example in accordance 
with WO 92/18552), carbazoles (for example in accordance with WO 

04/070772 and WO 04/113468), thiophenes (for example in accordance 

with EP 1028136), dihydrophenanthrenes (for example in accordance with

30
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WO 05/014689), indenofluorenes (for example in accordance with WO 
04/041901 and WO 04/113412), aromatic ketones (for example in accord­

ance with WO 05/040302), phenanthrenes (for example in accordance with 

WO 05/104264) and/or metal complexes, in particular ortho-metallated irid- 
5 ium complexes. It should be expressly pointed out here that the polymers

may also 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 
1 θ least one compound of the formula I.

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

also used synonymously alongside the term preparation,

15 The preparation may include or comprise, essentially consist of or consist 

of the said necessary or optional constituents. All compounds or compo­

nents which can be used in the preparations are either known and com­

mercially available or can be synthesised by known processes,

20 In addition to the at feast one compound of the formula I, the preparation 

here may comprise a carrier which is suitable for cosmetic, pharmaceutical, 

dermatological preparations or household products. Suitable carrier materi­
als are described below,

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

of this type, characterised in that the at least one compound of the formula I 

is mixed, in particular dispersed and/or emulsified and/or dissolved, with at 

least one carrier which is suitable for cosmetic, pharmaceutical, dermatolo­

gical preparations or household products and optionally assistants and/or
30 fillers.

Suitable assistants or fillers are described below.
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The compounds of the formula I are dyes which are suitable for dyeing the 

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

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

described, can, In a preferred application, be employed in compositions for 

dyeing keratin-containing fibres, in particular 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. However, they may also be present in compositions 

for permanent hair dyeing., for example in multicomponent systems.

Keratin-containing fibres are preferably taken to mean human hair, woof 

pelts or feathers. However, the compounds according to the invention are in 

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

cotton, jute, sisal, linen or silk, or for dyeing modified natural fibres, such as, 

for example, regenerated cellulose, nitro-, alkyl- or hydroxyalkyl- or acetyl­
cellulose. The keratin-containing fibre is particularly preferably human hair.

The corresponding compositions for dyeing keratin-containing fibres, as 

described above, preferably comprise the oompound(s) of the formula I 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- 
containing fibres are characterised in that they comprise the compound(s) 

of the formula I in amounts of 0.05 to 5% by weight, preferably 0..1 to 2.5% 

by weight, particularly preferably 0.25 to 1.5% by weight and in particular 

0,4 to 1% by weight, in each case based on the entire composition.

The corresponding compositions comprising at least one compound of the 

formula I serve for changing the colour of keratin-containing fibres, as 

described above, in particular human hair. The colour change can take 

place solely owing to the compound(s) of the formula I, but the compost- 
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dons may also additionally comprise further colour-changing substances, 
for example further direct dyes and/or- oxidation colorants.

The composition for dyeing keratin-containing fibres comprising at least one 
5 compound of the formula I, as described above, can be formulated as a 

single-component composition, as a two-component composition or as a 
three-component composition and used correspondingly. Separation in 

multicomponent systems is appropriate, in particular, where incompatibili­

ties of the ingredients are to be expected or feared. I n the case of such 

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 dyeing keratin-containing 
fibres, in which a composition for dyeing keratin-containing fibres compris- 

ing at least one compound of the formula I, as described above or 

described as preferred, is applied to the keratin-containing fibre at least 

once daily or at least twice ora number of times successively, left on the 

fibre for some time, usually about 20 to 45 minutes, and subsequently 

rinsed out again or washed out using a shampoo.
20

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

containing fibres and then to apply the composition comprising the at least 
one compound of the formula I.

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 I may comprise further oxidation dye components.

Coupler components generally allow at least one substitution of a chemical 
30 radical of the coupler by the oxidised form of the developer component. A 

covalent bond forms here between 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 and/or (ii) 

hydroxyl groups. These groups are in conjugation through a double-bond 

system. If the cyclic compound is a six-membered ring, the said groups are 

preferably located in the ortho-position or meta-position to one another.

Developer components and coupler components are generally employed 

here 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, meaning that developer components and 

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 are p- 

phenylenediamine and derivatives thereof. Suitable p-phenylenedlamines 

are selected from one or more ccmpounds from the group formed by 

p-phenylenedi amine, p-tolylenediamine, 2-chloro-p-phenylenediamine, 2,3-

20

d i m eth y l-p-p he ny le n ed famine, 

d iethyl-p-p henyle n ediam i n e, 
dimethyi-p-phenylenediamine, 

d i propy1-p-phe nylened ia m ine,

2,6 -d imethy l-p-p h eny le π ed la m i ne,
2,5-d imethy I- p-p henyten ed iam ine,

N s N -d tethy l-p-pheny lened la m i n e,

4-ami π o-3-methyl-(N., N-d iethy I) aniline,

2,6- 

N,N- 

N,N- 

N,N-

bis-(2-hydroxyethyi)-p-phenyfenediamine, 4-NsN-bis-(2-hydroxyethyl)amrno- 

2-methy laniline, 4-N, N-bis-CS-hydroxyethyOamino^-chloroaniline, 2.-(2- 
hydroxyethyi)-p-phenylenediamine, S^Ta-dihydroxyethylj-p-phenylene- 

diamine, 2-fluoro-p-phenylenediaminB, 2-isopropyl-p-phenytenediamine, N- 

(2-hydroxypropyl)-p-phenyienediamine, 2-hydroxymethyl-p-phenylene- 
diamine, N, N -d I met hy I -3-methyl-p-pb eny len ed iamine, N-ethy I-N -2- hyd roxy- 

ethyl’p-phenytenediarnine, N-(2,3-dibydroxypropyl)-P“phenytenediamine, N- 

(4' -am I n op henyl)-p-phe n ylened iamIne, N- phe ny l-p-phenylenediam ine, 2- (2- 

hydroxyethyfoxy)-p-phenyienediamine, 2-methoxymethyl“p-phenylene·- 
dia m ine, 2- (2-a cety lam inoethy loxy) -p -p he ny len ed ia m ine, N-(2-m eth oxy-

ethylj-p-phenylenediamine, N-(4-amina-3-methylphenyi)-N-{3-(1H-imidazol- 
1-yl)propyl]amine, 5e8-diaminobenzo-1,4-dloxane and physiologically tolar- 
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ated salts thereof Further suitable p-phenylenediamine derivatives are 

selected from at least one compound from the group p-phenylenedla mine, 
p-tolytenediamine, 2-(2“hydraxyethyl)-p“phenylenediamine, 2-(1,2-dihy- 

d roxy e thy I) -p -p heny le ned iami ne, hi , N-b is-(2-hyd roxyethy I )-p-ph e ny lene- 

diamine, N-(4-amino-3-methylphenyl)1 H-imidazoM -yl)propyl]amine, 

2-methoxymethyl-p-phenylenediamine and the physiologically tolerated 

salts of these compounds.

Further suitable developer components which can be employed are com­
pounds which contain at least two aromatic rings which are substituted by 

amino and/or hydroxyl groups. Further suitable developer components are 
selected, in particular, from at least one compound from the group formed 

by N, N -bis-(2-hydroxyethyl)-N,N’-bis-(4‘-aminophenyl)-1 s3-diaminopropan- 
2-ol, N,. N '-b is-(2”hyd roxy ethyl) - N. N -bis-(4’-am inophe ny I )ethy lened la m i ne,

N s N'-bis-(4 -am inophenyl)tetramethyleri  ed lamin e s N, N'-b is-(2-hydroxyethyl )- 

N, N h~b iS"(4’-am i n op henyl)tetram ethyfenediam inet N, N -b is-(4-(methy1-

a min 0) phenyl )tetramethylen ed lam Ine, N,N ‘-d iethyl-N ,N ’-bis-(4-am i no-3

methyip he nyl)ethyle nediamine, b is -(2-hyd roxy-5-am inophenyt) meth ane,
N, N -b is-(4’-am I n op henyl)-1,4-diazacyc Io heptane, N ,IM-bls- (2-hyd roxy-5-

aminobenzyljpiperazine, N^-amlnophenyiJ-p-phenylenediamine and 1,10- 

bis-(2s,5’-dlaminophenyl)-1,4,7,10-tetraoxadecane and physiologically toler­
ated salts thereof. Further suitable bicyclic developer components are 

selected from NFN’-biS“(2-hydroxyethyl)-N5N-bis-(4-aminophenyl)-1 .3- 

diamlnopropan-2-ol, bis-(2-hydroxy-5-aminophenyi)methane( 1,3-bis-(2,5- 

d i am Inoph enoxy) propan-2-ol, N , N -blS’(4-a m I n opheny I)-1,4-d iazacy do-

heptane, 1,10-bis-(2,5-diaminophenyl)-1,47,10“t^faoxadecane or one of 
the physiologically tolerated salts of these compounds.

It may furthermore be possible to employ a p-aminophenol derivative or one 

of its physiologically tolerated salts as developer component. Preferred p- 

aminophenois are p-aminophenol, N-methyf-p-aminophenol, 4-amino-3- 

methylphen ol, 4-amin o-3-fl u orop he π ο 11 2-hyd roxymethyla m i n o-4-a m i η o- 

phenol, 4-amin o-3-hyd roxymeth yl phe n ol, 4-amin0“2-(2-hydroxyethoxy)» 

phenol, 4-amino-2-methylphenol, 4-arnmo-2-hydroxymethyiphenoi s 4- 
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amino-2-methoxymethylphenol, 4-aminO"2“aminomethylphenol, 4-amino-2- 

(2-hydroxyethylaminomethyl)phenol, 4-amino-2-(1,2-dihydroxyethyl)phenol,

4-amino-2-fluo  rap h enol s 4-amino-2-chforophenolf 4-'amino-2,6-dichlorO" 

phenol, 4“amino-2-(diethylaminomethyl)phenol and physiologically tolerated 

safe thereof. Particularly preferred compounds are p-aminophenol,

4-ami :no-3-meihyl:phenol, 4-amino-2-aminomethylphenol, 4-amino~2-(1,2- 

dihydroxyethyl)phenol and 4-aminO“2-(diethylaminomethyl)phenol.

Furthermore, the developer component can be selected from o-amino- 

phenol and derivatives thereof, such as, for example, 2-amino-4-methyl· 

phenol, Z-amino-S-methylphenol or 2-amino-4-chlorophenol.
Furthermore, the developer component can be selected from heterocyclic 

developer components, such as, for example, from pyrimidine derivatives, 

pyrazole derivatives, pyrazolopyrimicire derivatives or physiologically toler­
ated salts thereof Preferred pyrimidine derivatives are, in particular, the 

compounds 2,4,5,6-tetraa m inopyrim id ine, 4-hyd raxy-2,5,6-triam inopy rim i- 

dtrie, 2-hydroxy-4 s 5,64riam inopyrim;di ne, 2-dimethylam ϊn o-4,5,6-tria m ino- 

pyrimidine, SAdihydroxy-S^-dtaminupyrimidine and 2,5,6-triamino- 
pyrimidine. Further suite bl© pyrazole derivatives are the compounds 

selected from 4,5-dtemino-l-methylpyrazote, 4,5-diamrno-1-(2-hydroxy- 

ethyl)pyrazole, 3,4-diaminopyra.zole, 4,5-diamino-1-(4-chlorobenzyl)pyra­

zole, 4,S-diamino-l ,3-dimethyipyra sole, 4,5-diamino~3-methyM -phenyl- 

pyrazole, ^S-dtamino-l-methyl-S-phenylpyrazole, 4-amino-1 .S-dimethyl-S- 

hydrazinopyrazole, 1 -benzylA5-diamino43-methylpyrazole, 4,5-diamino-3- 
t-butyl-1 -methylpyrazole, 4,5-diamino-l rt-butyhS-rnethytpyrazole, 4,5- 

diamino-1-(2”hydroxyethyf)-3-methytpyrazale, 4t5-diaminO“1-ethyF3-methyl- 
pyrazole, 4,5-diamino-1 -ethyF3-(4"mefhoxyphenyl)pyrazole, 4,5-diamino-l- 

ethyl-3-hydroxyniethylpyrazole, 4,5-diamino-3-hydroxymethyM-methylpyra- 

zole, 4t5“diamino-3-hydroxymethyM~isopropylpyrazole, rt^-diamino-S- 

methyl·! -isopropylpyrazole, 4~amir<o <5-(2-aminoethyl)amino-1,3-dimethyF 

pyrazole, and physio log lea I ly tolerated salts thereof, but in particular 4,5- 
diamino- 1~(2-hydmxyethyf)pyrazole. Suitable pyrazolopyrimidines are, in 

particular, pyrazolo[1,5-a] pyrimidines, where preferred pyrazolo[1,5-a]-
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pyrimidines are selected from pyrazoloil.S-aJpyrimldine-SJ-diamine, 2,3- 

dimethylpyrazolo[1 .S-alpyrimldine-S.T-dlamlne, pyrazolo[1,5-aJpyrimidine-

3.5- diamine. 2,7-dimethylpyrazolon .S-alpyrimldlne-S.S-diamine, 3-amlno- 

pyrazolo[1 .SraJpyrimidin-T-o!, 3~aminopyrazoio[1 jg-aJpyrimidln-S-ol. 2-(3-
5 aminopyrazolo[1 .S-aJpyrimldln-Z-ylaminojethanoh 2-(7-aminopyrazoio-

[1 s 5-a] pyrim idi π-3-ylam ino)etha nd, 2-[(3-am I nopy razolo [1,5-a]py rirnid i n -7- 

ylj^-hydroxyethyljamlnojethanol. 2-((7-amlnopyrazolo(1,5-a]pyrimidin-3- 

yl)“(2-hydroxyethyl)aminojethanoi, S.e-dimethylpyrazoioll.S-aJpyrimidine-

3.7-diamine,  2,8“dimethylpyrazolo[1,5-a]pyrimidlne-3s7-diamine, 3-amlno-7- 
dimethylamino-2s5“dimethylpyi^zolo[L5-aJpyrimidine and physiologically 
tote rated salts thereof and tautomeric forms thereof,.

Further suitable developer components are selected from at least one oom­

pound from the group formed by p-phenylen ediamine, p-tolylen ©diamine, 

2-(2-hyd roxyethyl)-p-p henyle nediam ine, 2-( 1,2-d i h y d roxyethy I)-p-p h eny I- 

enedlamine. N.N“bis-(2-hydroxyethyl)-p-phenylenediamine f 2-methoxyme- 

thyl-p-phenytenediarnine, N-(4-amino- 3l-metoyiphenyl)-N-(3-(1 H-imtdazol-1 - 

yl)propyqamines N, M-bis-(2-hydroxyetoyl)-N >Nl~bis-(4-aminophenyQ-1 f3- 

diaminopropan-2-ol, bis-(2-hydroxy-S-aminophenyl)methane, 1 t3-bls-(2s5- 

diamlnophenoxy)propan-2-olt N, N '-bis-(4-aminophenyi)-1,4-diazacyclo-

heptane. 1i10-bis-(2.,.5-diaminophenyl)-l,4,7J0~tetraoxadecane t p-amtno- 

p hen ci, 4-a m ίπο-3-methylphe n oi, 4-a m I πο-2-am I nomethylpheno 1, 4-amin o~ 

2-(1 f2~dihydroxyethyl)phenol and 4-aminO“2-(diethylaminomethyl)phenol,

4.5- diamino-1-(2-hydroxyethyl)pyrazotef 2[4.!.516“tefraaminopyrimidine, 4- 
.hydroxy-2(5,6-triamincpyrimidtne, S-hydroxy-^-.S^-triaminopyrimidine, and

25 the physiologically tolerated salts of these compounds. Further suitable 

developer components here are p-tclylenediamine, 2-(2-hydroxyethyl)-p- 

p henylenediarnlne, 2-m ethoxymethyl-p-p henylenediam inet N -(4-arnino-3- 

methylphenyl)-N-[3-(1 H-lmidazol-1 -yijpropyljamine, and/or 4,5-diamino-1 - 
(2-hydroxyethyl)pyrazole and physiologically tolerated salts thereof.

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.

Suitable oxidation dye components of the coupler type are preferably 

selected from m-amioophenol and/or derivatives thereof, m-diamino- 

benzene and/or derivatives thereof, Ch-diaminobenzene and/or derivatives 

thereof, o-aminophenol and/or derivatives thereof, naphthalene derivatives 
containing at least one hydroxyl group, di- or trihydroxybenzene and/or 

derivatives thereof, pyridine derivatives, pyrimidine derivatives, mono­

hydroxyindole derivatives and/or monoaminoindole derivatives, mono- 

hydroxyindoline derivatives and/or monoaminoindoline derivatives, pyra­

zolone derivatives, such as, for example, 1-phenyl-3-methylpyrazoI-5“Cnet 

morpholine derivatives, such as, for example, 6-hydroxybenzomorpholine 

or 5-aminobenzomorpholine, quinoxalhe derivatives, such as, for example,.

6-methyH,2,3,4-tetrahydroquinoxaline,  and/or mixtures of two or more 
compounds from one or more of these classes.

Further coupler components which can be used, such as m-ami nophenols 

or derivatives thereof, are preferably selected from at least one compound 

from the group formed by 3-arnlnophenol, 5-amino~2-methylphenol, 

N-cyclopentyl-3-amlnophenol, 3-amino-2-chloro-6-methylphenol, 2-hydroxy- 

4-aminophenoxyethanol, 2,6-dimethyl-3-aminophenol, 3-trifluoroacety.l· 

amino-2-chloro-6~methylphenol, 5-amino-4-chloro-2-methy1phenol, 5- 

aminO“4-methoxy-2-methylphenol, 5-(2-hydroxyethyl)amino-2-methyl- 

phenol, 3-diethyfaminophenol, N-cyciopentyl-3-aminophenol, 1,3-dihydroxy- 
5~(methylam ifio)benzen e, 3~e thyl a m i n o-4~m eth y I pheno 1, 2,.4-d ich loro- 3- 
aminophenol and physiologically tolerated salts thereof.

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

3-diaminobenzenes  or derivatives thereof, are preferably selected from at 

least one compound from the group formed by m-phenyienediamine, 

2-(2,4-diaminophenoxy)ethanol, 1,3-bis(2,4-diaminophenoxy)propane, 1 - 

methoxy-2-amin0-4-(2’-hydFoxyethylarrino)benzene, 1,3-bis(254--diamino-
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phenyljpropane, 2,6“bis(2'-hydroxyethylamino)-1  ’methylbenzene, 2-((3-((2- 

hydroxyethyl)amino]-4-meUioxy-5-methylphenyl}amino)ethanol, 2-((34(2- 

hydroxyethyi)amino]-2-methoxy-5-methylphenyl}amlno)ethanol, 2-((3-((2- 

hyd roxyethyl)am I n o]-4,5-d imethylphe nyljam inojethanol, 2-[3-morp holin-4- 

y Ip h ® ny I) amin ajetha nol, 3-am ino-4-(2-m ethoxyeth cxyJ-S-methy  Ip heny  l·

amine, l-ammoS-bis^’-hydro^ethyQamlnobenzene and physiologically 
tolerated salts thereof.

Further coupler components which can be used, such as, for example, o- 

d la mi nobenzenes or derivatives thereat are preferably selected from at 

least one compound from the group foimed by 3,4-diaminobenzoic acid and

2,3-diamino-l  -methylbenzene and physiologically tolerated salts thereof, 

Further coupler components which can be used, such as, for example, di- 

or trihydroxybenzenes and derivatives thereof, are selected from at least 

one compound from the group formed by resorcinol, resorcinol monomethyl 

ether, 2-methylresorcinoL 5-methyiresorcinol, 2,5-dimethylresorcinol, 2- 

chlororesorcinoi, 4-chlororesorcinol, pyrogallol and 1,2,4-trihydroxyben- 
zone.

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

pyridine derivatives, are selected from at least one compound from the 

group formed by 2,6-dlhydroxypyrioine, 2-amino-3-hydroxypyridine, 2- 

a m i n o-5-ch loro-3-hyd roxypyrid i ne, 3-am iho-2-methyia m ino-6-m ethoxy pyri- 

din©, 2,6-dihydroxy -3,4-dimethyipyridine, 2,6-dihydroxy-4-msthylpyridine,

2,6-d  i a m i nopy rid i ne, 2,3-d iam ίηο-β-meth oxypy rid ine, 3,5-diamino-2s6- 

dImethaxypyridine, 3,4-diaminopyridine, 2-(2-methoxyethy I)a m ί π o-3-a m i no-

6-m  ethoxy pyr id i ne, 2-(4 -m ethoxy phenylja m I no-3-aminopy rid ine and 
physiologically tolerated salts thereof

Naphthalene derivatives containing 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-methyM-naphthol, 2-hydroxy- 

methyl-1-naphthol, 2-hydroxyethyH-naphthol, 1,3-dihydroxynaphthalene, 

1 t5-dihydroxynaphthalene, 1,6-dihycTnxynaphthafene, 1,7-dihydraxynaph- 
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thatene, 1,8-dihydroxynaphthatene, 2,7-dihydroxynaphthatene and 2,3- 

d i hyd roxy naphtha lene.
Indote derivatives which are suitable as coupler component are selected 

from 4-hydroxyindote, 6-hydroxyindoie and 7-hydroxytndole and physiologi­

cally tolerated salts thereof
Indoline derivatives which are suitable as coupler component are preferably 

selected from 4-hydroxyindoline, 6-hydroxylndoline and 7-hydroxyindohne 

and physiologically tolerated salts thereof

Pyrimidine derivatives which are suitable as coupler component are 

selected from at least one compound from the group formed by 4,6- 

diaminopyrimidine, 4-amtnO“2,6-dihydroxypyrimidine, 2,4-diamino-6“ 

hydroxypyrimidin e , 2,4,6-trihydroxypyrinrudtne, 2-ami no-4-methylpyrimidine, 
2 -a m I π o-4-hyd roxy-6-methy  I py r im idir e and 4,6-dihyd roxy-2-methy I py ri m i- 

dine and physiologically tolerated salts thereof.

Suitable coupler components are selected from 3-aminophenol, 5-aminO"2- 

methy Iphenol, 3-am ίηα-2-ch loro-6 -methyl ph e nol, 2-hyd roxy-4-am Ino- 

phen oxyeth anol, 5-am I n o-4-ch loro -2 -methylphen ol, 5-(2-hy d ro xyethy I)- 
a m ΐπθ'2-methy Iphenol2,4-d lchlorc -3-am inop h eno 1, 2-aminop h e nol, 3- 

phenylenediamine, 2-(2,4“diaminophenoxy)ethanol, 1 f3-bis(2,4-diamino- 

p he n oxyjpropa ne s 1 -methoxy-2-a i n i n o-4-(2-h yd roxyethy I ami no) benzen e s

1,3-b  is (2 f 4-d i am I n opheny I) propa ne, 2, S-bi s(2 -hydroxyethy lam ino)-1 -

methylbenze n e , 2~({3-[(2-hyd roxyetl iyi )a m ino]-4-methoxy~5-methyl phenyl}- 

amin o)eth anol, 2~({3-[(2-h yd roxyethylami no]-2-m eth oxy-5-methylphenyl}- 

aminojethanol, 2-({3-[(2-hydroxyefhyl)amino]-4,5“dimethylphenyl}amino)- 
etha n of, 2- [3-m orp h ol in-4-yIphe nyl)am Inojetha n ol, 3-amino-4-(2-methoxy- 

eth oxy)- 5-methy I pheny la m ine, 1 -am ino-3-bis-(2-hy droxy ethyl) ami noben­

zene, resorcinol, 2-methyiresorcinoi, 4~chlororesorcinol:1 1,2,4-tnhydroxy- 

benzene, 2-amino-3-hydroxypyridines S-amlno-Z-methylamino-S-rnethoxy·'· 

pyridine, 2 ^-dihydroxy-SAdirnethyipyridine, 3,5-dtemin0-2,6~dimethoxy- 
pyridine, l-phenyl-a-methylpyrazoi-S-one, 1-naphthol, 1,5-dihydroxy- 

naphthalene, 2,7-dihydroxynaphthalene, 1,7-dihydroxynaphthafene, 1,8- 

dihyd roxy naphthalene, 4-hydroxyindole, 6-hydroxyindole, 7-hydroxyindole,
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4-hydroxyindoline,  6-hydroxyindoline, 7-hydroxyindoline or mixtures of 

these compounds or physio logically telerated salts thereof. Particular pref­

erence Is given here to resorcinol, 2-methylresorcinol, 5-amino-2-methyi- 

phenol, 3-aminophenol, 2-(2,4-diaminophenoxy)ethanol, 1 ,3-bis-(2,4- 
5 diaminophenoxy)propane, 1 -methoxy-2-amino-4-(2-hydroxyethylamino)-

benzene, 2-amino-3-hydroxypyridine and 1-naphthol and one of the physio­

logically tolerated sate thereof

The coupler 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 composition..

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

onto the hair and do not require an oxidative process for the formation of 

the colour. Direct dyes are usually nitre phenylenediamines, nitroamino­
phenols, azo dyest anthraquinones or indophenols.

The direct dyes are in each case 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 20% by weight

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

25 Preferred anionic direct dyes are the compounds known under the interna­

tional names (INCI) or trade names Acid Yellow 1, Yellow 10, Acid Yellow 

23, Acid Yellow 36, Acid Orange 7,. Acid Red 33, Acid Red 52, Pigment Red 

57:1, .Acid Blue 7, Acid Green 50, Acid Violet 43, Acid Black 1 and Acid 
Black 5.2.

30

Preferred cationic direct dyes here are
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(a) cationic triphenylmethane dyes, such as, for example, Basic Blue 7, 

Basic Blue 26, Basic Violet 2 and Basic Violet 14,
(b) aromatic systems which are substituted by a quaternary nitrogen group, 

such as, for example, Basic Yellow 57, Basic Red 76, Basic Blue 99, Basic 

Brown 16 and Basic Brown 17, and

(c) direct dyes which contain a heterocycle which contains at least one 

quaternary nitrogen atom, as mentioned, for example, in Claims 6 to 11 of 

EP-A2-998 908., which is explicitly incorporated herein by way of reference.

10

15

25

Suitable nontonic direct dyes are, in particular, nonfonic nitro and quinone 

dyes and neutral azo dyes.

ΊThe direct dyes employed can furthermore also be naturally occurring dyes, 

as are present, for example, in red henna, neutral henna, black henna, 

camomile blossom, sandalwood, black tea , alder buckthorn bark, sage, log­

wood, madder root, catechu, sedre and alkanet root.

A further possibility for changing the colour is offered by the use of color­

ants which comprise so-called oxo dye precursors. A first class of oxo dye 

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 or hydroxyl group, which in turn are 

selected from compounds from the group formed by primary or secondary 

aromatic amines, nitrogen-containing heterocyclic compounds and aromatic 
hydroxyl compounds. This second class is known as component (Oxo2). 

The above-mentioned components (Oxo1) and (Oxo2) are generally not 
themselves dyes, and are therefore each taken individually alone not suit­

able for dyeing keratm-containing fibres. In combination, they form dyes in a 

non-oxidafrve process, so-called oxo dyeing. The resultant dyeings In some 

cases have colour fastnesses on the keratin-containing fibre which are 
comparable with those of oxidation dyeing

30
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The oxo dye precursors used are preferably a combination of
- at least one compound which contains at least one reactive carbonyl 

group (component (Oxo 1))

with at least one compound (component Oxo2)

- compounds selected from

(Oxo2a) CH-acidic compounds

and/or from
(Oxo2b) compounds containing a primary or secondary amino group or 

hydroxyl group, selected from at leas’ one compound from the group 
formed by primary or secondary aromatic amines, nitrogen-containing 

heterocyclic compounds and aromatic hydroxyl compounds.

Reactive carbonyl compounds as component (Oxo1) in the sense of the 

invention contain at least one carbonyl group as reactive group which 

reacts with component (Oxo2) with formation of a covalent bond. Preferred 

reactive carbonyl compounds are selected from compounds which carry at 
least one formyl group and/or at least one keto group, in particular at least 

one formyl group. Use can furthermo'e also be made in accordance with 
the invention as component (Oxol) of compounds in which the reactive 

carbonyl group has been derivatised or masked in such a way that the 

reactivity of the carbon atom of the dervatised carbonyl group with compo­

nent (Oxo2) is still present. These derivatives are preferably addition com­
pounds

a) of amines and derivatives thereof with formation of imines or oximes as 
addition compound

b) of alcohols with formation of aceta s or ketals as addition compound

c) of water with formation of hydrates as addition compound 

(component (Oxol) is in this case c) derived from an aldehyde) onto the 

carbon atom of the carbonyl group of the reactive carbonyl compound..
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The reactive carbonyl component used for the purposes of oxo dyeing is 
very particularly preferably benzaldehyde and/or cinnamalcfehyde and/or 

naphthaldehyde and/or at least one derivative of these above-mentioned 

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

substituents.

CH-acidic compounds are generally regarded as being compounds which 

carry a hydrogen atom bonded to an aliphatic carbon atom, where, owing to 

electron-withdrawing substituents, the corresponding carbon-hydrogen 

bond is activated. In principle, the choice of CH-acidic compounds is unlim­
ited, 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 (Oxol). In accordance with ths invention, these are preferably CH- 

acidic compounds which contain an aromatic and/or heterocyclic radical. 

The heterocyclic radical may in turn te aliphatic or aromatic. The CH-acidic 

compounds are particularly preferably selected from heterocyclic com­

pounds, in particular cationic, heterocyclic compounds.

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

(Oxo2a) are very particularly preferably selected from at least one com­

pound from the group consisting of 2”(2-furoyl)acetonitrile, 2-(5-bromo-2- 

furoyl)acetonMe, 2-(5-methyl-2-trif Iu oromethyi-3-furoyi)acetonitrite, 342,5~ 

dimethyl-3-furyl)-3-oxopropa n itrile, 2- (2 -thenoyl )a cetc n itrile, 2-(3-thenoyl)- 

aceton strife, 2-(541 u oro-2-thenoyi) ace ton itri fe, ,2-(S-ch to ro-2-thenoyl)aceto- 

n itrite,. 2-(5-b ro-2-then oyl)aceton itrile, 2 -(2,5-d im eth yIpy rrol-3-oyl) aceto­

nitrile, 1 H-benzimidazol-2-ylacetonitrile, 1 H-benzothiazol-1 -yl aceton itrile, 

2-(pyrid-2-yl)acetonitrile, 2,6-bis(cyanomethyl)pyridine, 2-(indol-3-oyi)- 

aceton itri le, 8-cana cetyl-7-meth oxy-4 -methy Ico u mar in, 2-(q u i noxa I in-2-y I)- 

acetonitrile, 1 ^SjS-tetramethyi-SH-indolkjm iodide, 1 ^AS-tetramethyl-SH- 
indolium methanesulfanate, 2,3-dimethylbenzothiazolium iodide, 1,2- 

dihydrol.S-diethyM^dimettiyW-oxopyrimidinium hydrogensulfate, 1,2- 

dihydro-1,3,4,6-tetramethyl-2-thioxopyrimidinium chloride, 1,2-dihydro-1,3- 
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diefliyl"4-methyl-2-thioxopyrimidinium hydrogensulfate, 1,2-dihydro-t ,3- 
dipropyl-4"methyl-2-thioxopyrimidinium chloride and 1,2-dihydro-l ,3- 

dlp ropy 1-4-meth y l-2-th ioxopy rim id i n i u m hyd rog ensuifate.

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 suitable representatives are given 

under the· explanation of the oxidation dye precursors. However, st is pre­

ferred in accordance with the invention for the compounds of component 

(Oxo2) to be selected only from CH-ac:dic compounds.

The above-mentioned compounds of component (Oxo1) and component 

(Oxo2) are, if they are used, in each case preferably used in an amount of 

0.03 to 65 mmol, in particular 1 to 40 mmol, based on 100 g of the entire
15 composition.

The compositions for dyeing hair comprising at feast one compound of the 

formula I, as described above, particularly preferably additionally comprise 

hydrogen peroxide . Compositions of this type for dyeing and optionally 

simultaneously lightening keratin-containing fibres are particularly prefera­

bly those which comprise 0.5 to 15% by weight, preferably 1 to 12.5% by 

weight, particularly preferably 2.5 to ':0% by weight and in particular 3 to 

6% by weight of hydrogen peroxide (calculated as 100%· H2O2).

25 τήθ hydrogen peroxide can also be employed in the form of addition com­

pounds thereof onto solid supports, preferably hydrogen peroxide itself 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, scdum perborate, sodium percarbonate,
30 magnesium percarbonate, sodium percarbamide, polyvinylpyrrolidone 

nHaO2 (n is a positive integer greater than 0), 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 

hand by the legal specifications and on the other hand by the desired effect;
5 6 to 12 per cent solutions in water are preferably used.

For a colour change by means of lightening or bleaching of the substrate, 

for example the hair, at least one bleach 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 are

(BV-t) compounds which give rise to aliphatic peroxocarboxylic acids and/or 

optionally substituted perbenzoic acid under perhydrolysis conditions, 

and/or

(BV-il) carbonate salts and/or hydrogencarbonate sails,
and/or

(BV-ili) organic carbonates,
and/or

(BV-iv) carboxylic acids,
and/or

(BV’V) peroxo compounds.

25 Bleach enhancers are preferably peroxo compounds, in particular inorganic 

peroxo compounds. The bleach-enhancing peroxo compounds do not 

include any addition products of hydrogen peroxide onto other components 

nor hydrogen peroxide itself. In addition, the choice of peroxo compounds is 

not subject to any restrictions. Prefened peroxo compounds are peroxy-
30 disulfate salts, persulfate salts, peroxydiphosphate salts (in particular 

ammonium peroxydisulfate, potassium peroxydisulfate, sodium peroxy- 
disulfate, ammonium persulfate, potassium persulfete, sodium persulfate, 
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potassium peroxydiphosphate) and peroxides (such as barium peroxide 

and magnesium peroxide). Of these peroxo compounds, which can also be 
employed in combination, preference is given in accordance with the inven­
tion to the peroxydi sulfates, in particular ammonium peroxydisulfate. Pref­

erence is given here to compositions for dyeing and optionally simultane­

ously lightening keratinic fibres which additionally comprise 0..01 to 2% by 

weight of at least one solid peroxo compound, which is selected from 

ammonium, alkali-metal and alkaline-earth metal persulfates, peroxomono­
sulfates and peroxydisulfates, where preferred compositions comprise per- 

oxydlsulfates, which are preferably selected from sodium peroxydisulfate 

and/or potassium peroxydisuffate and/or ammonium peroxydisulfate, and 
where preferred compositions comprise at least two different peroxydisul- 

fates.

Particular preference is furthermore given to persulfates, in particular the 

mixture of potassium peroxosulfete, potassium hydrogensulfete and potas­

sium sulfate known as Caro's salt.

The bleach enhancers are preferably present in the cosmetic compositions 
according to the invention in amounts of 5 to 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 composition.

Furthermore, it has proven advantaged us for the colorants and/or lightening 

compositions to comprise non-lonogenic surface-active substances.

Preference is given here to surface-active substances which have an HLB 

value of 5.0 or greater. For the definition of the HLB value, reference is 

expressly made to the comments in Hugo Janistyn, Ha nd buch der Kos- 

metika und Riechstoffe [Handbook of Cosmetics and Fragrances], Volume 

III: Die Kbrperpftegemittel [Body-Care Compositions], 2nd Edition, Dr Alfred 
Huthig Verlag Heidelberg, 1973, pages 68-78 and Hugo Janistyn, Taschen- 
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buch der modemen ParfOmerie and Kosmetik [Pocketbook of Modem Per­

fumery and Cosmetics], 4th Edition, Wissenschaftliche Veriagsgesellschaft
m.b.H. Stuttgart, 1974, pages 466-474. and the original papers cited 

therein.
5

Owing to the simple processability, particularly preferred non-ionogenic 

surface-active substances here are substances which are commercially 

available in pure form as solids or liquids. The definition of purity in this 

connection does not relate to chemically pure compounds. Instead, in par- 
Ί θ ticular in the case of natural products, it is possible to employ mixtures of

different homologues, for example having different alkyl chain lengths, as 

are obtained in the case of products based on natural fate and oils. Also in 

the case of alkoxy lated products, mixtures of different degrees of alkoxyla- 

tion are usually present The term purity in this connection instead relates to 
15 the fad that the substances selected should preferably be free from sol­

vents, extenders and other accompanying substances.

As further constituent, the composite ns according to the invention may 

comprise, as hair colorant, at least one ammonium compound from the 
2θ group ammonium chloride, ammonium carbonate, ammonium bicarbonate,

ammonium sulfate and/or ammonium carbamate In an amount of 0.5 to 10, 
preferably 1 to 5% by weight, based or the entire composition.

Furthermore, the colorants and/or lightening compositions according to the 
25 in ve rrtio π may com prise fu rth er a dive compo u n ds, assists nts an d add itives,

such as, for example,

~ nunionic polymers, such as, for example, vinylpyrrolidone-vinyl acrylate 

copolymers, poyvinyipyrrolidone and vinylpyrrolidone-vinyl acetate 
copolymers and polysiloxanes,

30 - cationic polymers, such as quaternlsed cellulose ethers, polysiloxanes

containing quaternary groups, dimethyldiallylammonium chloride poly­

mers, acrylamide-dimethyldiallylammonium chloride copolymers, diethyl
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sulfate-quatemlsed dimethylam'inoethyl mefoacryiate-vinylpyrrolidone 

copolymers, vinylpyrrolidone-imidazolinium methochloride copolymers 

and qu stern feed polyvinyl alcohol,

- zwitterionic and amphoteric polymers, such as, for example, acryl- 
amidopropyltrimethylammonium chloride-acrylate copolymers and ootyl- 

acrylam ide-methyl meth acryl ate-te rt-butyI am Inoethyl meth aery late-2- 
hydroxypropyl methacrylate copolymers,

- anionic polymers, such as, for example, polyacrylic adds, crosslinked 

polyacrylic acids, vinyl acetate-cratonic acid copolymers, vinylpyrroli­

done-vinyl acrylate copolymers, vinyl acetate-butyl maieate-fsobornyi 
acrylate copolymers, methyl vinyl ether-maleic anhydride copolymers 

and acrylic acid~ethyl acrylate-N-tert-butylacrylamide  terpolymers, 

-thickeners, such as agar-agar, guar gum, alginates, xanthan gum, gum 

arable, karaya gum, carob seed flouq linseed gums, dextrans, cellulose 

derivatives, for example methylceFufose, hydroxyalkylcellulose and car­

boxymethylcellulose, starch fractions and derivatives, such as amylose, 

amylopectin and dextrins, clays, such as, for example, bentonite or fully 
synthetic hydrocolloids, such as, for example, polyvinyl alcohol,

- structurants, such as maleic acid and lactic acid,
- hair-conditioning compounds, such as phospholipids, for exam pie soya 

lecithin, egg lecitin and cephalins,

~ protein hydrolysates, in particular elastin, collagen, keratin, milk protein, 

soya protein and wheat protein hydrolysates, condensation products 
thereof with fatty acids and quaternised protein hydrolysates,

- perfume oils, di methyl isosorbide and cyclcdextrins,

- solvents and solubilisers, such as ethanol, isopropanol, ethylene giyool. 

propylene glycol, propylene glycol, glycerol and diethyiene glycol,

- fibre structure-improving active compounds,, in particular mono-, di- and 

oligosaccharides, such as, for example, glucose, galactose, fructose, 
fruit sugar and lactose.

- quaternised amines, such as methyl-1-alkylamidoethyl-2-alkylimidazo- 
linium methosulfate
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- antifoams, such as silicones,

- dyes for tinting the composition,

- antidandruff active compounds, such as Piroctone Olamine, Zink 

Omadine and climbazole,
- light-protection agents, in particular dsrivstised benzophenones, cin­

namic acid derivatives and triazines,
- substances for adjusting th® pH, such as, for example, conventional 

acids, in particular edible acids and bases,

- active compounds, such as panthenoi, pantothenic acid, allantoin., pyr­

rol id onecarboxy lie acids and salts thereof, as well as bisabo Io I,
- vitamins, provitamins and vitamin precursors, in particular those from 

groups A, BSs B®, C, E, F and H,

- plant extracts, such as the extracts from green tea, oak bark, stinging 

nettles, witch hazel, hops, camomile, burdock root, horsetail, hawthorn, 

linden blossom, almonds, aloe ver a , spruce needles, horse chestnut, 

sandalwood, juniper, coconut, mango, apricot, lime, wheat, kiwi, melon, 

orange, grapefruit, sage, rosemary, birch, mallow, cuckoo flower, wild 

thyme, yarrow, thyme, lemon balm, restharrow, coltsfoot, marshmallow, 
meristem, ginseng and ginger root,

- cholesterol,

- consistency modifiers, such as sugar esters, polyol esters or polyaikyl 
ethers,

- fats and waxes, such as spermaceti, beeswax, montan wax and paraf­
fins, fatty alcohols and fatty acid esters,

- fatty acid alkanoiamides,

- complexing agents, such as EDTA, NTA, β-alaninediacetic acid and 
phosphors io acids,.

- swelling and penetration substances, such as glycerol, propylene glycol 

monoethyl ether, carbonates, hydrogencarbonates, guanidines, ureas 
and primary, secondary and tertiary phosphates,

- opacifiers, such as latex, styrene-PVP and styrene-acrylamide copoly­
mers
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5

- pea descent agents, such as ethylene glycol mono- and distearate and

PEG-3 distearate,

- pigments,
- stabilisers for hydrogen peroxide and other oxidants,

- blowing agents, such as propane/butane mixtures, hfeO, dimethyl ether, 

CO2 and air,
~antioxidants,.

\·.·

10

15

The above-mentioned active compounds, assistants and additives may also 
be present in the preparations according to the invention, comprising at 

least one compound of the formula I and a carrier which is suitable for cos­

metic, pharmaceutical, dermatological preparations or 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
ents of such preparations.

20

.25

In preferred embodiments, the at least one compound of the formula I hav­

ing the substituents defined or indicated as preferred or preferred individual 

compounds is typically employed in th© preparations according to the 

invention 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 5% by weight and particularly preferably in amounts of 0.5 to 

2% by weight The person skilled in the art: Is presented with absolutely no 

difficulties in selecting the amounts correspondingly depending on the 

intended action of the preparation.

The compounds of the formula I according to the invention can in addition 

be employed for dyeing household products, in particular household prod­

ucts packaged transparently. Household products include, for example, 

dishwashing compositions, cleaning compositions and detergents as well 
as air fresheners for rooms, cars and toilets.

30
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The cosmetic, dermatological, pharmaceutical preparations or household 

products described which, in accordance with the invention, comprise at 
least one compound of ths formula I, may furthermore also comprise col­

oured pigments, where the layer structure of the pigments is not limited.
5

The coloured pigment should preferably be skin-coloured or brownish on 

use of 0.5 to 5% by weight. The choice of a corresponding pigment is famil­

iar to the person skilled in the art.

λ

10

15

20

25

Besides the compounds of the formula I and the optional other ingredients, 
the preparations may comprise further organic UV filters, so-called hydro­

philic or lipophilic sun-protection filters, which are effective in the UVA 

region and/or UVB region and(/or IR and/or VIS region (absorbers). These 

substances may be selected, in particular, from cinnamic acid derivatives, 

salicylic acid derivatives, camphor derivatives, triazine derivatives, β,β- 

diphenylacrylate derivatives, p-amincbenzoic acid derivatives and poly­
meric filters and silicone filters, which are described in the application WO- 

93/04665. Further examples of organic and also inorganic UV fitters are 

indicated in the patent applications EP-A 0 487 404 and W02009/077356. 

The said UV filters are usually named below in accordance with INCI 
nomenclature.

Particularly suitable for a combination are;

para-aminobenzoic acid and derivatives thereof: PABA, Ethyl PABA, Ethyl 

dihydroxypropyl PABA, Ethylhexyl dimethyl PABA, for example marketed 

by ISP under the name "Escaiol 507", Glyceryl PABA, PEG-25 PABA.., for 

example marketed by BASF under the name "Uvinul P25".

Salicy lates: Homosalate marketed- by Merck under the name "Eusolex 

HMS"; Ethylhexyl salicylate, for example marketed by Symrise under the 

name "Neo Heliopan OS5', Dipropyler-e glycol salicylate, for example mar-

30



WO 2012/107158 PCT/EP2012/900iS5

- 44 -

keted by Scher under the name “Dipsal", TEA salicylate, for example mar­

keted by Symris© under the name "Neo Heliopan TS".

β,β-Diphenyiacryiate derivatives: Ootocrylene, for example marketed' by
5 Merck under the name "Eusolex® OCR”, by BASF under the name ’’Uvinul 

N539”, Etocrylene, for example marketed by BASF under the name "Uvinul 

N35".

Benzophenone derivatives: Benzophanone-1, for example marketed under 

the name "Uvinul 400”; Benzophenone-2, for example marketed under the 
name "Uvinul D50S!; Benzophenone-3 or Oxybenzone, for example market­

ed under the name "Uvinul M40’,;Benzophenone-4, for example marketed 

under the name "Uvinul MS40"; Benzophenone-9, for example marketed 
by BASF under the name "Uvinul DS-49", Benzophenone~5r Benzophe- 

15 none-8, for example marketed by Norquay under the name "Helisorb 1Γ,

Benzophenone-8, for example marketed by American Cyanamid under the 

name "Speotra-Sorb UV-24”, Benzo pho none-12 n-hexyl 2-(4-diethylamino- 
2-hydroxybenzoyl) benzoate or 2-hyofoxy-4-methcixyben.zophenone·, mar­

keted by Merck, Darmstadt, under the name Eusolex® 4360.
20

Benzylidenecamphor derivatives: 3-Eenzylidenecamphor, for example mar­
keted by Chimex under the name "Mexoryl SD", 4-Methylbenzylidene- 

camphor, for example marketed by Mexk under the name "Eusolex 6300", 

benzylidenecamphorsulfonic add, for example marketed by Chimex under 
25 the name ’’Mexoryl SL”, Camphor benzalkonium methosuifate, for example 

marketed by Chimex under the name ”Mexoryl SO", terephthalylidene- 

dicamphorsulfonic acid, for example marketed by Chimex under the name 
"Mexoryl SX”, Polyacrylamidomethylbenzylidenecamphor marketed by 
Chimex under the name "Mexoryi SWf..

30

Phenyl benzimidazole derivatives: phenylbenzimidazolesulfonic acid, for 

example marketed by Merck under the name "Eusolex 232", disodium
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phenyl di benz! midazote tetrasulfcnate, far example marketed by Symrise 

under the name “Neo Heliopan AP",

Phenylbenzotriazole derivatives: Drometrizole trisiloxane, for example mar-
5 keted by Rhodi a Chimte under the name "SilatrizoleT Methylene bi s(benzo- 

triazolyljtetramethylbutylphenol In solid form, for exampie marketed by 

Fairmount Chemical under the name “MIXXIM ΒΒ/ΊΌϋ", or in micronised 

form as an aqueous dispersion, for example marketed by Ciba Specialty 

Chemicals under the name ’’Tinoscrb M’\
10

Triazine derivatives: Ethyl hexyltriazons, for example marketed by BASF 

under the name ’’Uvinui T150", Diethylhexylbutamidotriazone, for example 

marketed by Sigma 3V under the name "Uvasorb HEB11, 2,4S64ris(diisobutyl 

4-aminob6nzaimaIonate)-S“triazlneor 2,4,6-Tris-(biphenylM3,54riazine.
15

Anthraniline derivatives: Menthyl anthranilate, for example marketed by 

Symrise under the name "Neo Heliopan MAT

I m id azote deriva lives: Ethyl h exyld im« st! ioxy be nzy 1 idened ioxoim idazol i n e 
propionate.

Benzalmalonate derivatives: polyorganosiloxanes containing functional 

benzalmalonate groups, such as, for example, polysilicone-l 5, for example 
marketed by Hoffmann LaRoche unde? the name Tarsol SLXT

25

4,4-Diary!butadiene derivatives: 1 f 1-Dicartooxy(2,2~dimethylpropyl)-4S4- 
diphenylbutadiene.

Benzoxazote derivatives; 2.I4“bis[5“(1foimethyiprapyl)benzoxazok2-yJ(4- 
phenyl) iminoJ-e-CZ-ethylhexyQimino-iJ^S-triazine, for example marketed by 

Sigma 3V under the name Uvasorb K2A, and mixtures comprising this.

30
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Piperazine derivatives, such as, for example, the compound
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The compounds listed should only be regarded as examples. It is of course 

also possible to use other UV filters,

Suitable organic UV-protecting substances can preferably be selected from 

the following list: Ethyl hexyl salicylate, Phenylbenzimidazolesulfonic acid, 

Benzophenone-3, Benzophenone-4, Ben.zophenone-5, n-Hexyl 2-(4-diethyl· 
am ino-2-hyd roxy be π soy I) benzoate s 4- M ethy ibe nzyl id enecam phor t Tere- 

phthalylidenedicamphorsulfonic add, Dlsodium phenyldibenzimidazoletetra- 

sulfonate, Methylenebis(benzotriazolyl)tetramethylbutylphenol, Ethylhexyl 

Tnazone, Diethylhexyl Butamido Triazone, Drometrizoie trisiloxane, Poly- 

silicons-15,1,1~Dicari3oxy(2,2'“dimethylpropyl)-4,4<iiphenylbutadi8ne, 2,4- 

Bis[5-1 (dimethylpropyObenzoxazoi-S-yl^-phenyl) imino]-6-(2-ethylhexyl)- 
imino-1,3,5-triazlne and mixtures thereof.

These organic UV filters are generally 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



WO 2012/1(17 158 PCT/EP2012/WH55

Besides the compounds of the formula I 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.

S These combinations with particulate UV filters are possible both as powder 

and also as dispersion or paste of the following types.

Preference is given here both to those from the group of the titanium diox­
ides, such as, for example, coated titanium dioxide (for example Eusolex® 

1° T-2000, Eusolex®T-AQUA, Eusolex®T-AVO, Eusolex^T-OLEO), zinc oxides

(for example Sachtotec®), iron oxides or also cerium oxides and/or zirco­

nium oxides.

Furthermore, combinations with pigmentary titanium dioxide or zinc oxide 
•55

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 preferred for the preparations to comprise inorganic UV
20 filters· which have been aftertreated by conventional methods, as described, 

for example, in Cosmetics & Toiletries, February 19Θ0, Vol. 105, pp. 53-64» 

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, sodium, potassium, zinc, iron or aluminium
25 salts of fatty acids, polyethylenes, silicones, proteins (particularly collagen 

or elastin), alkanolamines, silicon dioxide, aluminium oxide, further metal 

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

Particulate UV filters preferably to be employed here are:
30
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- untreated titanium dioxides, such as, for example, the products Microtita- 

nium Dioxide MT 500 B from Tayca; titanium dioxide P25 from Degussa,
- Aftertreated micronised titanium dioxides with aluminium oxide and sili­

con dioxide aftertreatment, such as, for example, the product " Microtitanium
5 Dioxide MT 100 SA from Tayca; or the product "Tioveil Fin” from Uniqema,

- Aftertreated micronised titanium dioxides with aluminium oxide and/or 

aluminium stearate/laurate aftertreatment, such as, for example, Microtita­

nium Dioxide MT 100 T from Tayca, Eusolex T-2000 from Merck,

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

stearate aftertreatment, such as. for example, the product “Microtitanium 
Dioxide MT 100 F11 from Tayca,

- Aftertreated micronised titanium dioxides with silicon dioxide, aluminium 
oxide and silicone aftertreatment, such as, for example, the product "Micro- 

titanium Dioxide MT 100 SAS", from Tayca,
15 - Aftertreated micronised titanium dioxides with sodium hexametaphos­

phates, such as, for example, the product "Micratitanium Dioxide MT 150 

W’ from Tayca.

The treated micronised titanium dioxides to be employed for the comb Ina- 
20 tion may also have been aftertreated with:

ootyltrimethoxysila nes; s uch as, for example, the p rod uct Tego 
Sun T 805 from Degussa,

silicon dioxide; such as, for example, the product Parsol T-X from 
DSM,

2S - aluminium oxide and stearic acid; such as, for example, the prod­

uct UV-Titen Ml 60 from Sachtleben,

aluminium and glycerine; such as, for example, the product UV- 
Titan from Sachtleben,

aluminium and silicone oils,, such as, for example, the product UV- 
Titan M262 from Sachtieben,

sodium hexamethaphosphate and polyvinylpyrrolidone,

30
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polydimethylsiloxanes, such as, for example, the product 70250

Cardr® UF 1102813” from Cardre, 
polydimethylhydrogensiloxanes, such as, for example, the product

Microtitanium Dioxide DSP Grade Hydrophobic” from Color Techniques.
5

The combination with the following products may furthermore also be 

advantageous:

Untreated zinc oxides, such as, for example, the product Z-Cote
1 θ from BASF (Sunsmart), Nanox from Elementis

Aftertreated zinc oxides, such as, for example, the following prod­

ucts:
o "Zinc Oxide CS-5" from Toshibi (ZnO aftertreated with polymethylhydro- 

genosiloxanes)
15 o Nanogard Zinc Oxide FN from Nanophase Technologies

o ’’SPD-Z1” from Shin-Bsu (ZnO aftertreated with a silicone-grafted acrylic 

polymer, dispersed in cyclodim ethyls Ic xanes

o "Escalol 2100" from ISP (aluminium oxide-aftertreated ZnO dispersed in 

an ethylhexyl methoxycinnamate/PVP-hexadecene/methicone copolymer 
mixture)

o "Fuji ZNO-SMS-10"' from Fuji Pigment (ZnO aftertreated with silicon diox­

ide and polymethylsilesquioxane);

o Untreated cerium oxide micropigment, for example with the name 

"Colloidal Cerium 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 Ikeda. In 

addition, it is also possible to us© mixtures of aluminium, oxide, silicon diox­

ide and silicone-aftertreated titanium dioxide... zinc oxide mixtures, such as. 
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for example, the product UV-Tltan M261 from Sachtleben, in combination 

with the UV protection agent according to the invention.

These inorganic UV filters are generally incorporated into the preparations 

in an amount of 0.1 per cent by weight to 2.5 per cent by weight, preferably 

2% by weight -10% by weight.

By combination of one or more of the said compounds having a U'v' filter 

action, the protective action against harmful effects of the UV radiation can 

be optimised.

All said UV filters can also be employed in encapsulated form. In particular, 

it is advantageous to employ organic UV filters in encapsulated form. It may 

therefore be preferred for one or mors of the above-mentioned UV filters to 

be in encapsulated form, it is advantageous here for the capsules to be so 

small that, they cannot be observed with the naked eye. to order to achieve 

the above-mentioned effects, It is furthermore necessary for the capsules to 
be sufficiently stable and not to release the encapsulated active compound 

(UV filter) to the environment, or only to do so to a small extent.

Preferred preparations may also comprise at least one further cosmetic 

active compound, for example selected from antioxidants, anti-ageing 

active compounds, anti-cellulite active compounds, self-tanning sub­

stances. skin-lightening active compounds or vitamins...

Dyes according to the invention can furthermore be combined with all active 

compounds and assistants as listed systematically in W02009/098139. In 
particular, these substances belong to the use categories mentioned 

therein "moisturisers and humectants", "desquamating agents”, "agents for 

improving the barrier function", “depigmenting agents”, “antioxidants", 

"dermo-relaxing or dermo-decontraotmg agents", "anti-glycation agents", 

"agents for stimulating the synthesis of dermal and/or epidermal macro-
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molecules and/or for preventing their degradation”, "agents for stimulating 

fibroblast or keratinocyte proliferation and/or keratinocyte differentiation", 

’’agents for promoting the maturation of the horny envelope”, "NO-synthase 

inhibitors", "peripheral benzodiazepine receptor (P8R) antagonists”, 

"agents for increasing the activity of the sebaceous glands", "agents for 

stimulating the energy metabolism of cells", "tensioning agents”, Tat- 

restructuring agents”, "sliming agents", "agents for promoting the cutaneous 

microcirculation", "calmatives or anti-irritants", ”sebo-regulating or anti- 

seborrheic agents", '’astringents", "cicatrising agents", “anti-inflammatory 

agents”, "antiacne agents".

The protective action of preparations against oxidative stress or against the 

effect of free radicals can be improved if the preparations comprise one or 

more antioxidants, the person skilled in the art: being presented with abso­

lutely no difficulties in selecting antioxidants which act suitably quickly or 

with a time delay.

There are many proven substances known from the specialist literature 

which can be used as antioxidants, for example amino acids (for example 

glycine, histidine, tyrosine, tryptophan) and derivatives thereof, imidazoles, 

(for exampie urocanic acid) and derivatives thereof, peptides, such as D,L- 

carnosine, D-carnosine, L-carnosine and derivatives thereof (for example 

anserine), carotinoids, carotenes (for example a-carotene, β-carotene, lyco­

pene) and derivatives thereof, chlorogenic acid and derivatives thereof, 
lipoic acid and derivatives thereof (for example dihydrolipoic acid), aurothio­

glucose, propylthiouracil and other thoss (for example thioredoxin, glu­

tathione, cysteine, cystine, cystamine and the glycosyl, N-acetyit methyl, 

ethyl, propyl, amyl, butyl and lauryl, palmitoyl, oleyl, y-linoleyl, cholesteryl 

and glyceryl esters thereof) and salts thereof, dilauryl thiodipropionate, 

distearyl thiodipropionate, thiodipropionic acid and derivatives thereof 
(esters, ethers, peptides, lipids, nucleotides, nucleosides and salts), and
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sulfoxi mine compounds (for example buthionine sulfoxlmines, homo­

cysteine sulfoximine, bufhionine sulfones, penta.-, hexa- and heptathionine 
sulfoximine) in very low tolerated doses (for example pmol to pmol/kg), and 

also (metal) chelating agents, (for example a-hydroxyfatty acids, palmitic 

acid, phytic acid, lactoferrin), α-hydroxy acids (for example citric acid, lactic 

acid, malic acid), humic acid, bile acid, bile extracts, bilirubin, biliverdin, 

EDTA, EGTA and derivatives thereof, unsaturated flatty acids and deriva­
tives thereof, vitamin C and derivatives (for example ascorbyl palmitate, 

magnesium ascorbyl phosphate, ascorbyl acetate), tocopherols and deriva­

tives (for example vitamin E acetate), vitamin A and derivatives (for exam­

ple vitamin A palmitate) and coniferyl benzoate of benzoin resin, rutin lc acid 

and derivatives thereof, α-glycosyirutin, ferulic acid, furfurylideneglucitol, 

carnosine, butylhydroxytoluene, butylhydroxyanisole, nordihydroguaiaretic 

acid, trihydroxybutyrophenone, quercetin, uric acid and derivatives thereof, 

mannose and derivatives thereof, zinc and derivatives thereof (for example 
ZnO, ZnSO*), selenium and derivatives thereof (for example seleno- 

methionine), stilbenes and derivatives thereof (for example stilbene oxide, 
trans-stilbene oxide).

Suitable antioxidants are also compounds of the formulae .A or B

or

in which

R1 can be selected from the group -C(O)CH3., -CO2R3, -C(O)NH2 and 

-C(O)N(R")2,
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X denotes O or NH,'

^denotes linear or branched alkyl having 1 to 30 C atoms,

R3 denotes linear or branched alkyl having 1 to 20 C atoms,

R4in each case, independently of one another, denotes H or linear or 

branched alkyl having 1 to 8 C atoms,

R5 denotes H or linear or branched alkyl having 1 to 8 C atoms or linear or 

branched alkoxy having 1 to 8 C atoms and

R^denotes linear or branched alkyl having 1 to 8 C atoms, preferably deri­

vatives of 2-(4-hydroxy-3,.5-dimethoxybenzylidene)malonlc acid and/or 2-(4- 

hydroxy-3,5-dimethoxybenzyl)malonio acid, particularly preferably bis(.2- 

ethylhexyl) 2-(4-hydroxy-3,5-dlmetho.xybenzylidene)maionate (for example 

Oxynexe ST Liquid) and/or bis(2-ethylhexyl) 2-(4-hydroxy-3,5-dimethoxy- 

benzyl)malonate (for example RonaCare^ AP).

Furthermore, the combination with bisisopropyl 2-(4-hydroxy-3-methoxy- 
benzyl idene)m a locate or bisisop ropys 2-(4-hyd roxy-3 ntethoxybe nzy I) ma Io­

na te (hydrogenated diisopropyl vanilldene mafonale) is preferred. An analo­
gous situation applies to corresponding bisethyl esters.

Mixtures of antioxidants are likewise suitable for use in the cosmetic prepa­

rations according to the invention. Known and commercial mixtures are, for 

example, mixtures comprising, as active ingredients, lecithin, L-(+)-ascorbyl 

palmitate and citric acid, natural tocopherols, L-(+>ascorbyl palmitate, 
L-(+)-ascorbic acid and citric acid (for example Oxynex® K LIQUID), toco­

pherol extracts from natural sources, L-(+)-ascorbyl palmitate,. L-(*)-ascor- 

bic acid and citric acid (for example Oxynex® L LIQUID), DL-a~tocopherols 

L-(+)-ascorbyl palmitate, citric acid and lecithin (for example Oxynex® LM) 
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or butylhydroxytoluene (BHT), L-(+)-isscorbyi palmitate and citric acid (for 
example Oxynex® 2004). Antioxidants of this type are usually employed in 

such compositions with the compounds according to the invention in per 
cent by weight ratios in the range from 1000:1 to 1:1000, preferably in per 

cent by weight ratios of 100:1 to 1:100.

Of the phenols which can be used in accordance with the invention, the 

polyphenols. some of which are naturally occurring, are of particular interest 

for applications in the pharmaceutical, cosmetic or nutrition sector. For 

example, the flavonoids or bioflavonoids, which are principally known as 

plant dyes, frequently have an antioxidant potential. Effects of the substitu­

tion pattern of mono- and dihydoxyflavones are described in K. Lemanska, 

H.„ Szymusiak, B. Tyrakowska, R. Zielinski, IMC.M. Rietjens; Current 

Topics in Biophysics 2000,24(2), 101-IOS, where it is observed that 

dihydroxyflavones containing an OH group adjacent to the keto function or 

OH groups in 3'4’- or 6,7- or 7,8-position have antioxidative properties, 

while other mono- and dihydroxyflavones in some cases do not have anti- 
oxidative properties.

Quercetin (cyanidanol, cyanidenolon 1522, meletin, sophoretin, ericin, 

3,3’,4',5,7-pentahydroxyflavone) is frequently mentioned as a particularly 

effective antioxidant genannt (for example C,A. Rice-Evans, NJ. Miller,

G. Paganga, Trends in Plant Science 1997, 2(4), 152-1'59). K. Leman ska,

H. Szymusiak, 8. Tyrakowska, R. Zielinski, A.E.M.F. Soffers and

I. M.C.M. Rietjens (Free Radical Biology^ Medicine 2001, 31(7), 869-881 

investigate the pH dependence of ths antioxidant action of hydoxyflavones. 

Of the structures investigated, quercetin exhibits the highest activity over 
the entire pH range,.

Suitable anti-ageing active compounds, 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 microorganisms and
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can be isolated from these organisms. The generic term compatible solutes 

here also encompasses the osmolytes described In German patent applica­
tion DE-A-10133202. Suitable osmolytes are, for example, the polyols, 

methylamine compounds and amino acids and respective precursors 
5 thereof. Osmolytes in the sense of German patent application DE-A- 

10133202 are taken to mean, in particular, substances from the group of 

the polyols,, such as, for example, myo-inositol, mannitol or sorbitol, and/or 

one or more of the osmolytically active substances mentioned below: 
taurine, choline, betaine, phosphoryl choline, glycerophosphorylcholines, 

θ glutamine, glycine, α-alanine, glutamate, aspartate, proline, and taurine.

Precursors of these substances are, for example, glucose, glucose poly­

mers, phosphatidylcholine, phosphatidylinositol, inorganic phosphates, 

proteins, peptides and polyamino acids. Precursors are, tor example, com­
pounds which are converted into osmolytes by metabolic steps.

th

Compatible solutes which are preferably employed in accordance with the 

invention are substances selected frcrri the group consisting of pyrimidine­

carboxylic acids (such as ectoin and lydroxyectoin), proline, betaine, gluta­

mine, cyclic diphosphoglycerate, N.-acetylornrthine, trimethylamine N-oxide 

di-myo-inositol phosphate (DIP), cyclo 2,3-diphosphoglycerate (cDPG), 

1,1-diglycerol phosphate (DGP), B-mannosyl glycerate (firdn), β-mannosyl 

glyceramide (firoin-A) or/and diman nosy I diinositol phosphate (DMIP) or an 

optical isomer, derivative, for example an acid, a salt or ester, of these com­
pounds, or combinations thereof,

25

Of the pyrimidinecarboxylic acids, particular mention should be made here 

of ectoin ((3)-1,4,5,0-tetrahydro^-methyl-A-pyrimidinecarboxylic acid) and 

hyd roxyectoin ((S ,8)-1,4,5,6-tetra hyd rc-5-hyd roxy-2-methyM-pyri mid i ne- 
carboxylic acid) and derivatives thereof.

30

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

from Merck, such as, for example, 5Jr’dihydroxy-2-methyfohromone, mar-
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keted under ths trade name RonaCare®Luremines Ronacar^lsoquercetin, 

Ronacare®Tillroside or Rona.care® Cyclopeptide 5.

Furthermore, the preparations according to the invention may comprise at 

least one self-tanning agent as further ingredient.

Advantageous self-tanning agents which can be employed are» inter alia:

1,3-dthydroxyacetone,  glycerolaldehyde, hydroxymethylglyoxal, γ-dialde- 

hyde, erythrulose,. 6-aldo-D-fructose, ninhydrin, 5-hydroxy-1 »4-naphto- 
quinone (juglone) or.24iydroxy-1f4“naphtoquinone {lawsone). Very particu­

lar preference is given to 1,3-dihydraxyacetone, erythrulose or a combina­

tion thereof...

Preparations having self-tanner properties, in particular those which com­

prise dihydroxyacetone, tend towards rnalodours on 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 are 

regarded as unpleasant by some users. It has been found that these mal- 

odours are prevented on use of formaldehyde scavengers and/or flavon­
oids. The preparation according to the invention comprising at least one 

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 alkali­
meta I, alkaline-earth metal or ammonium bisulfite. Particular preference is 
given to a preparation which comprises, in combination DHA Plus, a mix­
ture of DHA, sodium bisulfite and magnesium stearate..

DHA Plus is a product mixture which comprises sodium metabisulfite, sym 
onymous with NagSiOg or INCI: sodium bisulfite, 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.
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The flavonoid optionally present in the preparation additionally acts as sta­
biliser for the self-tanner or the self-tanning substances and/or reduces or 
prevents or improves storage-dependent malodours, which may also arise 
through additives or assistants present.

The flavonoid preferably contains one or more phenolic hydroxyl groups 
which have been blocked by etherification or esterification. For example, 
hydroxyethyl-substituted flavonoids, such as, preferably; troxerutin, troxe- 
quercetin, troxeisoquercetin or troxeluteolin, and flavonoid sulfates or fla­
vonoid phosphates, such as, preferably, rutin sulfates, have proven to be 
particularly suitable flavonoids here. Inn the sense of the use according to 
the invention, particular preference is given to rutin sulfate and troxerutin. 
Very particular preference is given to the use of troxerutin.

The preferred flavonoids have a non-posttively charged flavan skeleton.. It is 
thought that these flavonoids complex metal ions, such as, for example, 
F®*7Cu2*, and thus prevent or reduce autooxidation processes in fragran­
ces or compounds whose degradation results, in malodours.

Particular preference is given to a preparation which, besides the com­
pounds of te formula I, comprise DHA Rapid and/or sodium metabisulfite. 
DHA Rapid is a product mixture comprising dihydroxyacetone and troxe­
rutin, from Merck, Darmstadt.

Corresponding premixes and preparation which comprise formaldehyde 

scavengers and optionally flavonoids in order to improve the odour on the 

skin are described in the German patent application with the application tile 

reference DE 10 2007 013 368.7, the contents of which in this respect 
expressly also belong to the disclosure content of the present application.

The combination of the compounds of the formula I according to the inven­

tion with self-tanning substances is particularly preferred in order to improve 

the colour effect which can be achieved by the self-tanner; for example by 

increasing the red proportion in the colour image for reducing the yellow 
impression. In addition, the compounds of the formula I according to the
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invention can reduce the malodour problem which is known for self-tanners 

and stabilise self-tanners.

5
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The preparations may also comprise one or more further skin-lightening 

active compounds or synonymously depigmentation active compounds. 

SkinTightening active compounds can in. principle be all active compounds 
known to the person skilled in the art. Examples of compounds having skin­

lightening activity are hydroquinone, kojlc acid, arbutin, aloesin or rucinoL 

Preparations of this type enable, for example, the skin contrast between 

light and dark areas to be reduced. The skin thus appears to be more 

homogeneously coloured.

The preparations may also comprise anti-ageing active compounds and 

thus support the predominantly visual anti-ageing effect (protection against 
photoageing) by the compounds of the formula I according to the invention. 

This visual anti-ageing effect is based on an achievable homogeneous skin 

coloration. Suitable anti-ageing active compounds are, for example, the 

Merck-marketed products SJ-dihydroxy-S-mefoyichromone, marketed 

under the trade name RonaCare®Luremine or the products Ronacare® 

isoquercetin, RonacareWi It reside or Ronacare® Cyclopeptide 5.

The preparations to be employed may comprise vitamins as further ingredi­

ents. Preference is given to vitamins and vitamin derivatives selected from 
vitamin A, vitamin A propionate, vitamin A palmitate, vitamin A. acetate, reti­

nol, vitamin 8, thiamine chloride hydrochloride (vitamin Bi), riboflavin (vita­

min Bg), nicotinamide, vitamin C (ascorbic acid), vitamin D, ergocalciferol 

(vitamin D^, vitamin E, DL-a~tocopherol, tocopherol E acetate, tocopherol 

hydrogensuccinate, vitamin Ki, esculta (vitamin P active compound), thia­

mine (vitamin Bi), nicotinic acid (niacin), pyridoxine, pyridoxal, pyridox- 

amine, (vitamin Bg).s panthothenic acid, biotin, folic acid and cobalamine 
(vitamin B^), particularly preferably vitamin A palmitate, vitamin C and 

derivatives thereof, DL-a-tocopherol, tocopherol E acetate, nicotinic acid,

30
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pantothenic acid and biotin. In the case of cosmetic application, vitamins 

are usually added with the flavonoid-containing premixes or preparations in 

ranges from 0.01 io 5..0% by weight, based on the total weight Nutrition- 
physiological applications are oriented towards the respective recom-

5 mended vitamin requirement.

The retinoids described are at the same time also effective anti-cellulite 

active compounds. A likewise known anti-cell elite active compound is caf­

feine.
10

The said constituents of the preparation can be incorporated in the usual 

manner, with the aid of techniques which are well known to the person 

skilled in the art..

Suitable preparations are those for external application, for example can be 

sprayed onto the skin as cream or milk (OW, W/Os ΟΛΜΟ, W/O/W), as 

lotion or emulsion, in the form of oily-a I coho lie, oily-aqueous or aqueous- 

alcoholic gels or solutions. They can be in the form of solid sticks or formu­

lated as an aerosol. Administration forms such as capsules, dragees, pow- 

ders, tablet solutions or solutions are suitable for internal use.

Examples which may be mentioned of application form of the preparations 

to be employed are: solutions,, suspe is ions, emulsions, PIT emulsions, 

pastes, ointments, gels, creams, lotions, powders, soaps, surfactant-con- 

taming cleansing preparations, oils, aerosols and sprays.

Preferred assistants originate from the group of preservatives, stabilisers, 
solubilisers, colorants, odour improvers·.

A Λ

Ointments, pastes, creams and gels may comprise the customary vehicles 

which are suitable for topical application, for example animal and vegetable 

fats, waxes, paraffins, starch, tragacanth, cellulose derivatives, poiyethyl- 
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ene glycols, silicones, bentonites, silica, talc and zinc oxide, or mixtures of 

these substances.

Powders and sprays may comprise the customary vehicles, for example
5 lactose, talc, silica, aluminium hydroxide, calcium silicate and polyamide 

powder, or mixtures of these substances. Sprays may additionally comprise 
the customary readily volatile, liquefied propellants, for example chloro­

fluorocarbons, propane/butane or dimethyl ether. Compressed air can also 

advantageously be used.
10

Solutions and emulsions may comprise the customary vehicles, such as 

solvents, solubilisers and emulsifiers, for example water, ethanol, isopropa­

nol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propyl­

ene glycol, 1,3-butyl glycoi, oils, in particular cottonseed oil, peanut oil,
15 wheatgerm oil, olive oil, castor oil and sesame oil, glycerol fatty acid esters, 

polyethylene glycols and fatty acid esters of sorbitan, or mixtures of these 

substances,

A preferred solubiliser in general is 24sopropyl-5-methylcyclohexane·'
20 carbonyl-D-alanine methyl ester.

Suspensions may comprise the customary vehicles, such as liquid diluents, 
for example water, ethanol or propylene glycol, suspension media, for 

example ethoxylated isostearyl alcohols, polyoxyethylene sorbitol esters 
25 and polyoxyethylene sorbitan esters, microcrystalline cellulose, aluminium

metahydroxide, bentonite, agar-agar and tragacanth, or mixtures of these 
substances.

Soaps may comprise the customary vehicles, such as alkali metal salts of
30 fatty acids, salts of fatty acid monomrs, fatty add protein hydrolysates, 

isethionates, lanolin, fatty alcohol, vegetable oils, plant extracts, glycerol, 
sugars, or mixtures of these substances.
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Surfactant-containing cleansing products may comprise the customary 
vehicles, such as salts of fatty alcohol sulfates, fatty alcohol ether sulfates, 

sulfosuccinic acid monoesters, fatty acid protein hydrolysates, isothionates, 
5 imidazolinium derivatives, methyl taurates, sarcosinates, fatty acid amide 

ether sulfates, alkylamidobetaines, fatty alcohols, fatty acid glycerides, fatty 

acid diethanolamides, vegetable and synthetic oils, lanolin derivatives, eth­

oxylated glycerol fatty acid esters, or mixtures of these substances..

1θ Face and body oils may comprise the customary vehicles, such as syn­

thetic oils, such as fatty acid esters, fatty alcohols, silicone oils, natural oils, 

such as vegetable oils and oily plant extracts, paraffin oils,, lanolin oils, or 
mixtures of these substances...

15 Further typical cosmetic application forms are also lipsticks, lip-care sticks,

powder make-up, emulsion make-up and wax make-up, and sunscreen, 

pre-sun and after-sun preparations.

The preferred preparation forms also include, in particular, emulsions.
20

Emulsions are advantageous and comprise, for example, the said fats, oils, 

waxes and other fatty substances, as v/ell as water and an emulsifier, 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

- oils.,, such as triglycerides of capric or caprylic acid, furthermore natural 
oils, such as, for example,, castor oil;

30 - fats, waxes and other natural and synthetic fatty substances, preferably

esters of fatty 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 alkanols acids having a low carbon number or with fatty acids;

- silicone oils, such as dimethylpolysiloxanes, diethylpolysiloxanes, 

diph any! polysiloxanes, and mixed forms thereof.
5
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For the purposes of the present invention, the oil phase of the emulsions, 
oleogels or hydrodispersions or lipod’spersions is advantageously selected 

from the group of esters of saturated and/or unsaturated, branched and/or 

unbranched alkanecarboxylic acids having a chain length of 3 to 30 C 

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 acid and saturated and/or unsaturated, branched 
and/or unbranched alcohols having a chain length of 3 to 30 C atoms. Ester 

oils of this type can then advantageously be selected from the group iso­

propyl myristate, isopropyl palmitate, isopropyl stearate, isopropyl oleate, 

n-butyl stearate, n-hexyl laurate, n-decyl oleate, isooctyl stearate, isononyl 
stearate, isononyl isononanoate, 2-elhylhexyl palmitate, 2-ethylhexyl lau­

rate, 2-hexyldecyl stearate, 2~octyldodecyl palmitate, oleyl oleate, oleyl ern­

es te, erucyl oleate, erucyl erucate and synthetic, semi-synthetic and natural 

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 oils (for example Caprylic/Capric Triglyce­

rides, C12-15 Alkyl Benzoate, isopropyl myristate. Arylalkyl Benzoate, such 

as, for example, phenethyl benzoate (X-Tend 226) or oil components of the 

Cosmacol brand, such as Dimyristyl Tartrate, Tri C14-C15 Alkyl Citrate, 

C12-C13 Alkyl Lactate, Tridecyl Salicylate, Cl 2-C13 Alkyl Octanoate, C12- 

C13 Alkyl Malate, 012-013 Alkyl Citrate, C12-013 Alkyl Tartrate), or polar- 

protic assistants (for example propylene glycol, glycerine, isopropanol, 

ethanol) or so-called solubilisers (for example butylphthalimides, isopropyl- 
phtha I imides, d imethy lisoso rbid es).

30
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The oil phase may furthermore advantageously be selected from the group 
of branched and unbranched hydrocarbons and hydrocarbon waxes, sili­

cone oils, dialkyl ethers, the group of saturated or unsaturated, branched or 

unbranched alcohols, and fatty acid triglycerides, specifically the triglycerol 

esters of saturated and/or unsaturated, branched and/or unbranched 

alkanecarboxylic acids having a chain length of 8 to 24. in particular 12-18 

C atoms. The fatty acid triglycerides may, for example, advantageously be 

selected from the group of synthetic, semi-synthetic and natural oils, for 
example olive oil, sunflower oil, soya oil, peanut oil, rapeseed oil, almond 

oil, palm oil, coconut oOi: palm kernel oil and the like.

Any desired mixtures of oil and wax components of this type may also 

advantageously be employed for the purposes of the present invention . It 

may also be advantageous to employ waxes, for example cetyl palmitate, 

as sole lipid component of the oil phase.

The aqueous phase of the preparations to be employed optionally advanta­
geously comprises alcohols, diols or oolyols having a low carbon number, 

and ethers thereof, preferably ethane I, isopropanoi, propylene glycol, glyc­

erol, ethylene glycol, ethylene glycol monoethyl or monobutyl ether, propyl» 

ene glycol monomethyl, monoethyl or monobutyi ether, diethylene glycol 

monomethyl or monoethyl ether and analogous products, furthermore alco­

hols having a low carbon number, for example ethanol, isopropanol, 1 ,.2- 

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

advantageously be selected from the group silicon dioxide, aluminium sili­

cates, polysaccharides and derivatives thereof, for example hyaluronic acid, 

xanthan gum, hydroxypropylmethylcellulose, 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, 
1382, 2984, 5984, in each case individually or in combination.



WO 2012/107158 PCT/m012/600l55

- 64 -

In particular, mixtures of the above-mentioned solvents are used. In the 

case of alcoholic solvents, water may be a further constituent

Emulsions are advantageous and comprise, for example, the said fats, oils, 

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 selected 

from the group of the alkylglucosides,, acyl lactylates, betaines and coconut 

amphoacetetes.

It is likewise advantageous to employ natural or synthetic raw materials and 
assistants or mixtures which are distinguished by an effective content of the 

active compounds used in accordance with the invention, for example 
Plarrtaren^ 1200 (Henkel KGaA), Oramtx® NS 10 (Seppic).

The cosmetic and dermatological preparations may exist in various forms.

Thus, they may be, for example, a solution, a water-free preparation, an 

emulsion or microemulsion of the wate-mruoii (WO) type or of the oil-in­

water (O/W) type, a multiple emulsion, for example of the water-in-oil-in- 

water (W/O/W) type, a gel, a solid stick, an ointment or an aerosol, it is also 

advantageous to administer ectoins in encapsulated form, for example in 

collagen matrices and other conventional encapsulation materials, for 

example as cellulose encapsulations, in gelatine, wax matrices or liposom- 
ally encapsulated. In particular, wax matrices, as described in DE-A- 

43 08 282, have proven favourable. Preference is given to emulsions.. O/W 
emulsions are particularly preferred. Emulsions, W/O emulsions and O/W 

emulsions are obtainable in a conventional manner.
30
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Emulsifiers that can be used are, for example, the known W/O and O/W 

emulsifiers. It is advantageous to use further conventional co-emulsifiers in 

the preferred O/W emulsions.

The co-emulsifiers selected are advantageously, for example, O/W emulsi­

fiers, principally from the group of substances having HLB values of 11-16, 

very particularly advantageously having HLB values of 14.5-15.5, so long 

as the O/W emulsifiers have saturated radicals R and R’. if the O/W emul­

sifiers have unsaturated radicals R and/or R!, or if isoalkyl derivatives are 

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

higher.

It is advantageous to select the fatty alcohol ethoxylates from the group of 

the ethoxylated stearyl alohols, cetyl alcohols, cetyistearyl alcohols 

(cetearyl alcohols).

It is furthermore advantageous to select the fatty acid ethoxylates from the 
following group:

polyethylene glycol (20) stearate, polyethylene glycol (21) stearate, poly­

ethylene glycol (22) stearate, polyeth/lene glycol (23) stearate, polyethyl­

ene glycol (24) stearate, polyethylene glycol (25) stearate, polyethylene 

glycol (12) isostearate, polyethylene glycol (13) isostearate, polyethylene 

glycol (14) isostearate, polyethylene glycol (15) isostearate, polyethylene 

glycol (16) isostearate, polyethylene glycol (17) isostearate, polyethylene 

glycol (18) isostearate, polyethylene glycol (19) isostearate, polyethylene 

glycol (20) isostearate, polyethylene glycol (21) isostearate, polyethylene 

glycol (22) ssostearate, polyethylene glycol (23) isostearate, polyethylene 

glycol (2.4) isostearate, polyethylene glycol (25) isostearate, polyethylene 

glycol (12) oleate, polyethylene glycol (13) oleate, polyethylene glycol (14)

oleate, polyethylene glycol (15) oleate, polyethylene glycol (16) oleate, 

polyethylene glycol (17) oleate, polyethylene glycol (18) oleate, polyethyl­
ene glycol (19) oleate, polyethylene glycol (20) oleate...

30
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An ethoxylated alky’ ether carboxylic acid or salt thereof which can advan­
tageously be used is sodium laursth-11 carboxylate. An alkyl ether sulfate 

which can advantageously be used is sodium lauret.h1-4 sulfate. An ethoxy­

lated cholesterol derivative which can advantageously be used is polyethyl­

ene glycol (30) cholesteryl ether. Polyethylene glycol (25) soyasterol has 
also proven successful. Ethoxylated triglycerides which can advantageously 

be used are the polyethylene glycol (60) evening primrose glycerides.

It is furthermore advantageous to select the polyethylene glycol glycerol 

fatty acid esters from the group polyethylene glycol (20) glyceryl laurate, 

polyethylene glycol (21) glyceryl laurate, polyethylene glycol (22) glyceryl 

laurate, polyethylene glycol (23) glyceryl laurate, polyethylene glycol (6) 

glyceryl caprate/cprinate, polyethylene glycol (20) glyceryl oleate, polyethyl­

ene glycol (20) glyceryl isostearate, polyethylene glycol (18) glyceryl oleate 

(cocoate).

It is likewise favourable to select the sorbitan esters from the group poly­

ethylene glycol (20) sorbitan monolaurate, polyethylene glycol (20) sorbitan 

monostearate, polyethylene glycol (20) sorbitan monoisostearate, polyethyl­

ene glycol (20) sorbitan monopalmitate, polyethylene glycol (.20) sorbitan 
monooleate.

The following can be employed as optional W/O emulsifiers, but ones which 

may nevertheless be advantageous in accordance with the invention: 

fatty alcohols having 8 to 30 carbon atoms, monoglycerol esters of satu­

rated and/or unsaturated, branched and/or unbranched aikanecarboxylic 

acids having a chain length of 8 to 24, in particular 12-18 C atoms, diglyc- 

eroi esters of saturated and/or unsaturated, branched and/or unbranched 

aikanecarboxylic 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 8 to 24,. in particular



WO 2612/1071S8 PCIW2013/000155

-67 -

12-1S C atoms, diglycerol ethers of saturated and/or unsaturated, branched 

and/or unbranched alcohols having a chain length of 8 to 24, in particular 

12-18 C atoms, propylene glycol esters of saturated and/or unsaturated, 

branched and/or unbranched alkanecarboxylic acids having a chain length 

5 of 8 to 24, in particular 12-18 C atoms, and sorbitan esters of saturated 

and/or unsaturated, branched and/or un branched alkanecarboxy Sic acids 
having a chain length of 8 to 24, in particular 12-18 C atoms.

Particularly advantageous W/O emulsifiers are glyceryl monostearate, glyc- 

eryl monoisostearate, glyceryl monomyristate, glyceryl monooleate, digiye- 

eryl monostearate, diglyceryl monoisostearate, propylene glycol mono­
stearate, propylene glycol monoisostearate, propylene glycol monocapry­

late, propylene glycol monolaurate, sorbitan monoisostearate, sorbitan 

monolaurate, sorbitan monocaprylate, sorbitan monoisooleate, sucrose 
is dtstearate, cetyl alcohol, stearyl alcohol, arachidyl alcohol, behenyl alcohol, 

isobehenyl alcohol, selachyl alcohol chimyl alcohol, polyethylene glycol (2) 

stearyl ether (steareth-2), glyceryl monolaurate, glyceryl monocaprinate, 

glyceryl monocaprylate or PEG-30 dipolyhydroxystearate,

20 The preparation may comprise cosmetic adjuvants which are usually used 

in preparations of this type, such as, tor example, thickeners, softeners, 

moisturisers, surface-active agents, emulsifiers, preservatives, antifoams, 

perfumes, waxes, lanolin, propellants, dyes and/or pigments, and other 
ingredients usually used in cosmetics.

25

Ths dispersant or solubiliser used can be an oil, wax or other fatty sub­

stance, a lower rnonoalcohol or a lower polyol or mixtures thereof. Particu­
larly preferred monoalcohols or polyols include ethanol, l-propanol, propyl­
ene glycol, glycerol and sorbitol

A preferred embodiment of the invention is an emulsion which is in the form 

of a protective cream or milk and comprises, for example, fatty alcohols,

30
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fatty acids, fatty acid esters, in particular triglycerides of fatty acids, lanolin, 

natural and synthetic oils or waxes and emulsifiers in the presence of water.

5
Further preferred embodiments are oily lotions based on natural or synthe­

tic oils and waxes, lanolin, fatty acid esters, in particular triglycerides of fatty 

adds, or oily-alcoholic lotions based on a lower alcohol, such as ethanol, or 

a glycerol, such as propylene glycol, and/or a polyol, such as glycerol, and 

oils, waxes and fatty acid esters, such as triglycerides of fatty acids.

The preparation may also be in the form of an alcoholic gel which com­

prises one or more lower alcohols or polyols, such as ethanol, propylene 

glycol or glycerol, and a thickener, such as siliceous earth. The oily-alco­

holic gels also comprise natural or synthetic oil or wax.

15

20

25

The solid sticks consist of natural or synthetic waxes and oils, fatty alco­

hols, fatty adds, fatty acid esters, lanolin and other fatty substances.

If a preparation is formulated as an aerosol, use is generally made of the 

customary propellants, such as alkanes, fluoroalkanes and chlorofluoro­

alkanes , preferably alkanes.

The compounds of the formula I, as described above are fluorescent emit­

ters and can therefore likewise be employed in an electronic device.

The invention therefore furthermore relates to an electronic device com­

prising at least one compound of the formula ls as described above.

An electronic device here is taken to mean a device which comprises at 

least one layer which comprises at least one organic compound. However, 

the component here may also comprise inorganic materials or also layers 
built up entirely from inorganic materials.

30
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The electronic device is preferably selected from the group consisting of 

organic electroluminescent devices (OLEDs), organic integrated circuits 

(O4Cs)t organic field-effect transistors (O-FETs), organic thin-film transis­
tors (O-TFTs), organic light-emitting transistors (O-LETs), organic solar 

calls (O-SCs), organic optical detectors, organic photoreceptors, organic 

fleld-quench 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 electrophotography devices, 
preferably organic electroluminescent devices (OLEDs) or organic light- 

emitting electrochemical cells (OLECs).

The organic electroluminescent device comprises cathode, anode and at 
least one emitting layer. Apart from these layers, It may also comprise fur­

ther layers, for example in each case one or more hoie-injectlon layers, 

hole-transport layers, hole-blocking layers, electron-transport layers, 

electron-injection layers, exciton-blocking layers and/or charge-generation 

layers. It is likewise possible for interlayers, which have, for example, an 

exciton-blocking function, to be introduced between two emitting layers. 

However, it should be pointed out that each of these layers does not nec­
essarily have to be present. A possible layer structure is, for example, the 

following;. cathode/EML/interlayer/buffer layer/anode. where EML repre­

sents the emitting layer.. The organic electroluminescent device here may 

comprise one emitting layer or a plurality of emitting layers. If a plurality of 

emission layers are present, these preferably have in total a plurality of 

emission maxima between 380 nm and 750 nm, resulting overall In white 

emission, Le. various emitting compounds which are able to fluoresce 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 example, 
WO 2005/011013). Furthermore, an optical coupling-out layer may be 

applied to one or both of the electrodes.
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Further organically functional materials which can be combined with the 

compounds of the formula I according to the invention for this specific 
application are, for example, host materials, matrix materials, electron­

transport materials (ETM j, electron-injection materials (ElM), hole-transport 

materials (HTM).. hole-injection materials (HIM), electron-blocking materials 

(EBM), hole-blocking materials (HBM), exciton-blocking materials (ExBM) 
and/or emitters.

The invention therefore furthermore relates to a formulation or also compo­

sition comprising one or more compounds of the formula I, as described 
above and at least one further organically functional material selected from 

the group of the host materials, matrix materials, electron-transport materi­

als, electron-injection materials, hole·transport materials, hole-injection 
materials, electron-blocking materials, hole-blocking materials, exciton­

blocking materials and/or emitters..

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

compounds of the formula I in an electronic device, the at least one com­

pound of the formula I is employed in the emitting layer, preferably em­

ployed in a mixture with at least one further compound. It is preferred for 

the compound of the formula I 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 I or 
which do not emit at all

The invention therefore furthermore relates to an organic electrolumines­

cent device, as described above, characterised in that the at least one 

compound of the formula I, as described above, is employed as fluorescent 
emitter.

The proportion of the compound of the formula I in the mixture of the 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 99.,9% by 

weight, preferably between 50,0 and 99.5% by weight, particularly prefers-
5 biy between 80.0 and 99,0% by weight, in particular between 90.,0 and 

99.0% by weight.

Suitable host materials are various classes of substance. Preferred host 

materials are selected from the classes of the oligoarylenes (for example 

2,2‘,7 ,7‘-tetraphenylspirobifluorene in accordance with EP 676461 or
10

dinaphthylanthracene), in particular the oiigoarytenes containing condensed 

aromatic groups, the oligoarylenevlnylenes (for example DPVBi or spiro- 

DPVBI in accordance with EP 676461), the polypodal metal complexes (for 

example in accordance with WO 04/081017), the hate-conducting com­

pounds (for example in accordance with WO 04/058911), the electron-
15

conducting compounds, In particular Ketones, phosphine oxides, sulfoxides, 

etc... (tor 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 boro π Io acid derivatives (for example in accordance 

with the unpublished application EP 05009643.7). Particularly preferred 
20

host materials are selected from the classes of the oiigoarytenes containing 

naphthalene, anthracene and/or pyrene or atropisomers of these com­

pounds, the oiigoarylenevinylenes., the ketones, the phosphine oxides and 

the sulfoxides. Very particularly preferred host materials are selected from 

the classes of the oligoaryienes containing anthracene and/or pyrene or 
25

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

Particularly suitable matrix materials which can be employed in combination 
30 with the compounds of the formula I 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 2010/006680, tnarylamines, carbazole derivatives, for 

example GBP (Ν,Ν-biscarbazolytbiphenyl) or the carbazole derivatives dis­

closed in WO 2005/039246, US 2005/0069729, JP 2004/288381, EP 

1205527 or WO 2008/086851, tndolocarbazole derivatives, for example in 

accordance with WO 2007/063754 or WO 2008/056746, azacarbazole 

derivatives, for example in accordance with EP 1617710, EP 1617711, 

EP 1731584, JP 2005/347160, bipolar matrix materials, for example In 

accordance with WO 2007/137725, silanes, for example in accordance with 

WO 2005/111172, azaboroies or boronic esters, for example in accordance 

with WO 2006/117052, triazine derivatives, for example in accordance with 
WO 2010/015306, WO 2007/063754 or WO 2008/056746, zinc complexes, 

for example in accordance with EP 652273 or WO 2009/062578, diazasilole 

or tetraazasllole derivatives, for example in accordance with the unpub­

lished application DE 102008056688 8, diazaphosphole derivatives, for 

example in accordance with the unpublished application DE 

102009022858.6, or indenocarbazole derivatives, for example in accor­

dance with the unpublished applications DE 102009023155.2: and DE 
102009031021.5.

Suitable phosphorescent compounds (triplet emitters) are, in particular, 

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

and/or 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, particularly preferably 

greater than 56 and less than 80, The phosphorescent emitters used are 

preferably compounds which contain copper, molybdenum, tungsten, rhe­

nium, ruthenium, osmium, rhodium, iridium, palladium, platinum, silver, gold 

or europium, in particular compounds which contain iridium or platinum.

Examples of the emitters described above ate revealed by the applications

WO 00/70655, WO 2001/41512, WO 2002/02714, WO 2002/15645,

EP 1191613, EP 1191612, EP 1191614, WO 2005/033244, WO 2005/

30
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019373 and US 2005/0258742. In general, all phosphorescent complexes 

as used in accordance with the prior art for phosphorescent OLEDs and as 

are known to the person skilled in the art in the area of organic electro­

luminescence are suitable, and the person skilled in the art will be able to 

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-benzoquinohne derivatives, 2-(2-thi©nyl)pyridine 

derivatives, 2-0-naphthyl) pyridine derivatives or 2-phenylquinoline deriva­

tives. All these compounds may be substituted, for example by fluoro, 

cyano and/or trifluoromethyl substituents for blue. Auxiliary ligands are 

preferably acetylaceto nate or picolinic acid.

Particularly suitable are complexes of Pt or Pd with tetradentete ligands, 

(US 2007/0087219), Pt-porphyrln complexes having an enlarged ring sys­

tem (US 2009/0061681 A1) and Ir complexes, for example 
2,3,7,8,12,13,17,18-ectaethyl-21 H, 23H“porphyrin-R(ll)f tetraphenyl-Pt(lf) 

tetrabenzoporphyrin (US 2009/0061681), ds-bis(2“phenylpyridinato~ 
N,C2’)Pt(ll), c/s-bis(2-(2'-thleny0pyridmato-NJC3>)Pt(ll), c/s-bis(2-(2-thienyl)- 

qu i nol I nato-N, C®!) Pt(l I), (2-(4,6-d ifl u crop henyl)pyridi nato-N, C2') Pt( 11) (acetyl· 

acetonate), orttis(2-phenyipyridinato-N,C2,)lr(lll) (® Irfppy)^ green), bis(2- 

phenylpyridinato-NbC2)lr(lII) (acetyiacefonate) lr(ppy)2 acetylacetonate,

green, US 2001/0053462 Al, Baldo, Thompson etal. iVatore403, (2000), 
750-753), b is( 1 -ph enylisoquinoIi nato-N, C2“) (2-p henySpyrtd inatoN, C21)- 

irid i u m (111), b is (2-ph e nyIpyrid inato-N, C2 ')(1 -phe ny I isoq uinol inato-N, C2’)- 

iridium(lll), bis(2-{2,-benzothienyi)pyridinatQ-N,C3!)iridium(IH) (acetyl· 

a catenate), b i s(2- (<, 6-d if I uorophe nyl)py rid inato-N, C2s) I ridium (111) (pi ccol i- 

nate) (Flrpic, blue), bis(2-(4!.,6'-difluorciphenyl)pyridinatO“N:1C&)lr(lll) 

(tetrakis(l-pyrazolyl)borate), trlsCZ-Cbiphenyka-yO^-tert-butylpyridine)- 
iridium(lll), (ppzyrfbphdpym) (US 2009/0061681 A1)s 

(45ooppz)afr(5phdpym) (US 2009/0061681 A1), derivatives of 2-phenyl·
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pyridine-lr complexes, such as, for example, PQIr (- indium(UI) bis(2-
phenylqumolyW^C^Jacetylacetonate), tris(2-phenylisoquinofinato-NTC)l^lll) 
(red), bis(2~(2’-benzo[4,5-a]thieny1)pyridinato-N,C3)lr (acetylacetonate) 

([Stp2lr(acac)J, red, Adachi et al. AppL Phys. Left. 78 (2001), 1622-1624).
5

Likewise suitable are complexes of trivatent lanthanides, such as, for 
example, Tb3* and Eu3* (J. Kldo et al. Appi Phys. Lett 65 (1994), 2124, 

Kido et al. Chem. Lett. 657,1990, US 2007/0252517 Al) or phosphores­
cent complexes of Pt(ll), 1 r(l), Rh(l) with maleon’rtritedithiolate (Johnson et

10 aL, JACS 105,1983,1795), Re(l) tricafeonyf-diimlne complexes (Wrighton, 

JACS 96,1974, 998, inter aka), Os(ll) complexes with cyano ligands and 

bipyridyl or phenanthroline ligands (Ma et at, Synth. Mete/s 94,1998,245).

Further phosphorescent emitters having tridentate ligands are described in
US 6824895 and US 10/729238. Red-emitting phosphorescent complexes 

are found in US 6835469 and US 6830828.

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

employed in this application in combination with one or more further fluo- 
20 rescent materials (singlet emitters). Fluorescence in the sense of this

invention is taken to mean the luminescence from an excited' state having 

low spirt multiplicity, I.e. from a spin state S s 1.

Suitable fluorescent compounds (singlet emitters) are, in particular, com-
25 pounds which emit light or radiation on suitable excitation, for example in 

the visible region and/or ultraviolet region and/or in the infrared region.

Preferred dopants (emitters) are selected from the class of the monostyryl­

amines, the distyrylamines, the tristyryiamines, 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

stituted or unsubstituted styryl group and at least one, preferably aromatic, 
amine. A distyrylamine is taken to mean a compound which contains two 

substituted or unsubstituted styryl groups and at least one, preferably aro­

matic, amine. A tristyrylamine is taken to mean a com pound which contains 

three substituted or unsubstituted styryl groups and at least one, preferably 

aromatic, amine. A tetrastyrylamine is taken to mean a compound which 

contains four substituted or unsubstituted styryl groups and at least one, 

preferably aromatic, amine.10
r

15

20

In a 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 layer and/or hole-blocking layer and/or 

electron-transport layer, i.e. the emitting layer is directly adjacent to the 

hole-injection layer or the anode, and/or the emitting layer is directly adja­

cent to the electron-transport layer or the electron-injection layer or the 

cathode, as described, for example, In WO 2005/053051.. It is furthermore 

possible to use a metal complex which is identical or similar to the metal 

complex in the emitting layer as hole-transport or hole-injection material 
directly adjacent to the emitting layer, ss described, for example, in 

WO 2009/030981.

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

electronic devices relates to formulations comprising one or more of the 

compounds according to the invention and one or more solvents. The for­
mulation is highly suitable far the production of layers from solution.

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

methyl benzoate, dimethylanisoles, trimethylbenzenes, tetralin, veratrols, 

tetrahydrofuran, chlorobenzene or dichlorobenzenes and mixtures thereof.30
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The organic electroluminescent device according to the invention can be 

used, for example, in displays or for lighting purposes, but also for medica I 

or cosmetic applications.

The compounds according to the invention are suitable for use in light­

emitting devices. These compounds can thus be employed in a very versa­
tile manner... Some of the main areas of application here are display or 

lighting technologies. It is forth erm ore particularly advantageous to employ 

the compounds and devices comprising these compounds in the area of 
phototherapy.

Phototherapy or light therapy is used in many medical and/or cosmetic 

areas. The compounds according to the invention and the devices compris­
ing these compounds can therefore be employed for the therapy and/or 

prophylaxis and/or diagnosis of all diseases and/or in cosmetic applications 
for which the person skilled In the art considers the use of phototherapy. 

Besides Irradiation, the term phototherapy also includes photodynamic 
therapy (PDT) as well as disinfection and sterilisation in general. It is not 

only humans or animals that can be treated by means of phototherapy or 

light therapy,, but also any other type of living or non-living materials. These 

include, for example, fungi, bacteria, microbes, viruses, eukaryotes, pro­
karyotes, foods, drinks, water and drinking water.

The term phototherapy also includes any type of combination of light ther­

apy and other types of therapy, such as, for example, treatment with active 
compounds, Many light therapies have the aim of irradiating or treating 

exterior parts of an object, such as ths skin of humans and animals, 

wounds, mucous membranes, the eye, hair, nails, the nail bed, gums and 

ths tongue. In addition, the treatment or irradiation according to the inven­

tion can also be carried out inside an object in order, for example, to treat 

internal organs (heart. Jung, etc.) or blood 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 skim 
associated diseases or changes or conditions, such as, for example, pso­

riasis, skin ageing, skin wrinkling, skin rejuvenation, enlarged skin pores, 

cellulite, oily/greasy skin, folliculitis, actinic keratosis, precancerous actinic 

keratosis, skin lesions, sun-damaged and sun-stressed skin, crows’ feet, 
skin ulcers, acne, acne rosacea, scars caused by acne, acne bacteria, 

photomodulation of greasy/oily sebaceous glands and their surrounding tis­

sue, jaundice, jaundice of the newborn, vitiligo, skin cancer, skin tumours, 

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 to the Invention for the compositions 
and/or devices comprising the competitions according to the invention are 

selected from the group of inflammatory diseases, rheumatoid arthritis, pain 

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 
level originating from fibroblasts in tissues of mammals, irradiation of the 

retina, neovascular and hypertrophic diseases, allergic reactions, irradiation 

of the respiratory tract, sweating, ocular neovascular diseases, viral infec­

tions, particularly infections caused by herpes simplex or HPV (human 

papillomaviruses) for the treatment of warts and genital warts.

Particular preference is given for the purposes of the invention to the treat­

ment 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 

and/or devices comprising the compounds according to the invention are 
selected from winter depression, sleeping sickness, irradiation for improving 

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

example, tension or joint pain, elimination of the stiffness of joints and the 

whitening of the teeth (bleaching).

Further areas of application according to the invention for the compounds 

and/or devices comprising the compounds according to the invention are 

selected from the group of disinfections. The compounds according to the 
invention and/or the devices according to the invention can be used for the 

treatment of any type of objects (non-living materials) or subjects (living 

materials such as, for example, humans and animals) for the purposes of 

disinfection, sterilisation or preservation. This includes, for example, the 

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 microbiological causative agents of unde- 

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 

wavelength between 250 and 1250 nm, particularly preferably between 300 

and 1000 nm and especially preferably between 400 and 850 nm.

In a particularly preferred embodiment 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 

the purposes of phototherapy. Both the OLED and the OLEC can have a 

planar or fibre-like structure having any desired cross section (tor example 

round, oval, polygonal, square) with a. single- or multilayered structure,
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These OLECs and/or OLEDs can be installed in other devices which com­

prise further mechanical, adhesive arid/or electronic elements (for example 

battery and/or control unit for adjustment of the irradiation times, intensities 

and wavelengths). These devices comprising the OLECs and/or OLEDs 
according to the invention are preferably selected from the group compris­

ing plasters, pads, tapes, bandages, cuffs, blankets, hoods, sleeping bags, 

textiles and stents.

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

pose Is particularly 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 to the 

invention using the OLEDs and/or OLECs. The irradiation can be carried 
out as an inpatient, as an outpatient and/or by the patient themselves, i.e. 

without initiation by medical or cosmetic specialists. Thus, for example, 

plasters can be worn under clothing, so that irradiation is also possible 

during working hours, in leisure time or during sleep.. Complex inpatient/ 
outpatient treatments can In many cases be avoided or their frequency 

reduced. The devices according to the invention may be intended for re-use 

or 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, newborn being treated owing to jaundice 

typically have to be irradiated blindfolded in an incubator without physical 

contact with the parents, which represents an emotional stress situation for 

parents 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 

control of the child is possible due to reduced heat production of the 

devices according to the invention compared with conventional irradiation 
equipment.
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Even 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 therefore merely be regarded as 

descriptive disclosure which is absolutely not limiting in any way. The com­
plete disclosure content, 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 expressly belong to the disclosure content of the 

description and can therefore be utilised as features.

Further important features and advantages of the invention arise from the 

sub-claims and from the examples. It goes without saying that the features 

mentioned above and the features still to be explained below can be used 

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

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

Examples:

Example 1: Synthesis of (4Z,6Z)-2-ethoxy-4,e-bis[(4-methoxyphenyl)- 
methylenej-2-methy I -1,3-d ioxa π-5-οη e

1.96  g of potassium hydroxide (34.89 mmol; 2.24 eq.) in 20 ml of ethanol 

are initially introduced. 2-Eth0xy-2-methyl-1,3-dioxan-5-one (2.5 g;
15.61 mmol; 1 eq.) dissolved in 10 ml of ethanol is added, and 4.24 g of 4- 

methoxybenzaldehyde (34.89 mmol, 2.34 eq.) are subsequently added 

dropwise over the course of 30 min. The mixture is subsequently heated 

under reflux for 3 hours. The ethanol is distilled off, and, after cooling to 

room, temperature and addition of 50 ml of water, a solid precipitates out, 

wtoch is washed with 10 ml of water. The solid obtained is recrystallised in 

85 ml of boiling ethanol. Drying gives the product as yellow crystals.
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Ή-NMR (400 MHz, DMSO-cfe) δ “ 7.81 (ds 4x Ar-H), 7.01 (d, 4x Ar-H), 6.82 

(s, 2x OCHAr), 3.81 (s, 2x Ar-CH3), 3.60 (q, O-C^-), 1.97 (s, C-CH3), 1-04 
(t, CHs-CHs).

Example 2:
2-Ethoxy.-2-methyl“1 ,3-dioxan-5-one is reacted with 3-,4-dimethoxy'benz­
aldehyde analogously to the reaction conditions of Example 1, giving 

(4Z, 6Z)-4,6-bts[3,4-d imethoxy pheny l]m eth y lene]-2-ethoxy-2-m ethy I-1,3- 

dioxan-5one as yellow crystals.
1H-NMR (400 MHz, DMSO-de) δ - 7.50 (d, 2x Ar-H), 7.44 (dd, 2x Ar-H), 

7.03 (d, 2x Ar-H), 6.93 (s, 2x OCHAr), 3.81 (st 4x ArCH3)f 3.61 (q, O-CHr

20

Example 3: 

2“Ethojq/-2“methyH,3-dioxan-5<ine is reacted with 2,4-di meth oxy benz­

aldehyde analogously to the reaction conditions of Example 1, giving 

(4Z,6Z)-4,6-bis[2,4-d imethoxy phenyl]methylen e]-2-ethoxy-2-rnethy I-1,3- 
dioxan-5-one as yellow crystals.
%NMR (400 MHz, DMSO-d6) δ = 8.03 (d, 2x Ar-H), 7.14 (s, 2x Ar-H), 6,63 

(m, 2x Ar-H, 2x C-CHAr), 3.87 (s, 2x Ar-CH3), 3.82 (s, 2x Ar-CH3), 3.56 (q, 
O-CH2-), 1,93 (s, 0-0/¾ 1.03 (t, CH2-CH3).
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Example 4:
2“Ethoxy’2-methyl“1,3-dioxan-S’0ne s reacted with 2T4t5-trimethoxybenz- 

aldehyde analogously to the reaction conditions of Example 1, giving 

(4Z t6Z)-4,6-bis[2,4,5-tri meth oxyp hen yl]methylene]“2-ethoxy-2-rnethyl· 1,3- 
dioxan-5-one as orange crystals.
*H-NMR (400 MHz, DMSO-de)δ - 7.71 ($, 2x Ar-H), 7.16 (s, 2x Ar-H), 6.-74 

(s, 2x OCHAr), 3.87 (s, 2x Ar-CH3), 3,.83 (s, 2x Ar-CH3), 3.74 (s, 2x Ar- 

CHj), 3.59 (q, O-CH2-), 1.94 (s, C-CH3), 1.03 (t, CHz-CHs).

15 0^ 0 JI g-
γΑxA

"’O'"" V* Μν
.,..0 A A

Exampie 5:

2-Ethoxy-2-methyM>3-dioxan-5-one s reacted with 3,4,5-trimethoxybenz- 
aldehyde analogously to the reaction conditions of Example 1., giving 

(4Z,6Z)-4.6-bis(3,4, S-trimethoxyphenylJmsthylenel-Z-ethoxy-Z’methyi-l,3- 
dioxan-5-οπβ as yellow crystals.
1H-NMR (400 MHz, DMSO-d6) δ = 7.23 (s, 4x Ar-H), 6.85 (s, 2x fcCHM, 

3.82 (s, 4x mAr-CHj), 3.72 (s, 2x pAr-CHs), 3.62 (qf 0-C.HH 1.99 (s, 
C-CH3), 1.05 (t, CH2-CH3).

30
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Example 6;

2-Ethoxy-2-methyM ,3-dioxan-5-ona is reacted with 4-ocyloxybenzaldehyde 
analogously to the reaction conditions of Example 1, giving (42,62)-4,6- 

bis[(4-octyloxyphenyl)methylene]-2-etaoxy-2-methyl-1,3-dioxan-5-one  as 
yellow crystals.
^H-NMR (400 MHz, DMSO-de) δ “ 7.79 (d, 4x Ar-H), 7.00 (d. 4x ApH), 6.81 

(s, 2x C-CHAr), 4.02 (t, 2x CHS), 3.60 (q, O-CHr)> 1.97 (s. C-CM3), 1.73 

(m, 2x CH?), 1.47-1.20 (m, 10x CHS), 1.05 (t, CHrCHs), 0.86 (t, 2x CHs).
9

"A

20

Example 7:

2“Ethoxy-2-m@thyl~1,3-dioxan-5-one ® reacted with 4-phenoxybenzalde- 

hyde analogously to the reaction conditions of Example 1, giving (4Z,6Z)-

4,6-b  is [(4-phe noxyyp he nyl) methyl© ne]-2-eth oxy-2-methyM, 3-d ioxan-5-one 
as yellow crystals.
1H-NMR (400 MHz, DMSO-ds) δ = 7.88 (d, 4x r-H), 7.43 (m, 4x Ar-H), 7.19 

(m, 2x Ar-H), 7.08 (m„ 4x Ar-H), 7.01 (ct 4x Ar-H), 6..85 (s, 2x OCHAr), 
3.61 (q, O-CFfe-), 1.96 (st. G-CH3), 1.04 (t, CH2-CH3).

p

kAoAJ ΟγΟ

A
30
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Example 8:
2’Ethoxy-2-methyi-i3-diox.an~5-o.ne is reacted with 4-dibutylaminobenz- 
aldehyde analogously to the reaction conditions of Example 1 ( giving 

(42,62.)-4 [6-bis[[(4“dibutylamino)phenyl]methytene]-2-ethoxy~2-methyl“1,3- 
5

10

15

20

25

30

dioxan-5-one as red crystals.
1HrNMR (400 MHz, DMSO-de) δ « 7.64 (ds 4x Ar-H), 6.70 (s, 2x OCHAr),

6.66 (d, 4x Ar-H), 3,58 (q„ OCHr), 1.92 (s, C-CH3), 152 (m, 4x CHa), 1.33 

(m, 4x CH2), 1,.03 (t, CH2-CH3), 0.92 (ts 4x CH3).

Exampie 9:

2“Ethoxy~2-methyl-IS-dioxan-S-one is reacted with 4-fluorobenzaldehyde 

analogously to the reaction conditions of Example 1 , giving 2-ethoxy-2s6- 

bis-;[1 -(4-fluorophenyl)meth-(2)-ylidene]“2’methyl-1 t3-dioxan-5-one as yel­
low crystals.
1 H-NMR (300 MHz, DMSO-ds) δ 7.90 (dd, 4x Ar-H), 7..27 ft 4x Ar-H),

8.87 (s, 2x OCHAr)t 3.69 (q> O-CH2-)f 1.99 (s, C-CH3), 102 (t. CHrCH3).

Example 10:

2-Ethoxy-2-methyf-1,3-dioxan-5-one is reacted with 4-Wuoromethylbenz- 

aldehyde analogously to the reaction conditions of Example 1, giving 

2-ethoxy -2, 6-b is-[ 1 -(4-tnf luoromethylphe nyl)meth-(Z)-y  lid e nej-2-methy I-1,3- 

dioxan-5-one as yellow crystals,
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^H-NMR (300 MHz, DMSO-d§) δ = 8.. 33 (d, 4x Ar-Ή), 7.79 (t, 4x Ar-H), 6.96 

(s, 2x OCHAr), 3.63 (q, 0-CHr)s 2.03 (s, <W 1.03 (t, CH2-CH3).

5

Example 11:

2-Ethoxy-2“methyl~1 ^-dioxan-S-one .s reacted with 2,4,6’trimethoxybenz- 

aldehyde analogously to the reaction conditions of Example 1, giving
2-eth oxy-2,6«b is-[1 -(2,4,6-trimethoxyp heny I) meth-(Z)-y  I Id e ne] -2-methy I-1T 3- 

dioxan-5-one as yellow crystals.
1H-NMR (300 MHz, DMSO-d6) δ = 6.60 (s, 4xAr-H)t 6.26 (s, 2x C~CHAr), 

3.81 (s, p-MeO-Ar), 3.78 (s. 2x oMeO-Ar), 3.62 (q, O-CHr), 1B0 (s, 
C-CHs), 1.08 (t, CHrCHa)..

20

Example 12:

2-Ethoxy-2-metoyH ,3-dioxan-S-one ss reacted with 2,3,4-trimethoxybenz- 

aldehyde analogously to the reaction conditions of Example 1, giving

25 2-ethoxy-2,6-bi s-[ 1 -(2,3,4, -tri methoxyp h e ny l)m eth-(Z)-y lid e ne]-2-methy I-

1,3“dioxan-5-one as yellow crystals.
’H-NMR (300 MHz. DMSO-de) δ 7.85 (d. 4x Ar-H), 7.05 (s. 2x C^CHAr),

6.91 (d, 4xAr-H), 3.85 (s, MeO-Ar), 3.84 (sf MeO-Ar), 3.77 (s. MeO-Ar),
3.59 (q, O-CH2-)S 1.94 (s, C-CHg), 1.04 (t, CHrCH3).

30
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Example 13:

2-Ethoxy-2-methyl·! s3~dioxan-5-one is reacted with biphenyl-4-carbaIde- 

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

2,6-bis-fl  -b ip henyl-4-y imeth-(Z)-ylidene]-2-methyl-i t3-dioxan-5-one as yel­
low crystals,
?H-NMR (300 MHz, DMSO-ds) δ ~ 7,96 (d, 4x Ar-H), 775 (t, 8x Ar-H), 7.49 

(t, 4x Ar-H)s 7,41 (m, 4x Ar-H), 6.94 (s, 2x OCHAr), 3.66 (q, O-CMr). 2.06 

(s, C-CH3)( 1.06 (t, CHa-CHs),

Example 14:

Z-Ethoxy-S-methyM ^-dioxan-S-one· rs reacted with naphthalene-2-carb- 

aldehyde analogously to the reaction conditions of Example 1, giving 

2-ethoxy-2,6-bis-[1-naphthalen“2-ylmeth“(Z)-ylidene>2-methyl-1,3-dioxan“
5-one  as yeliow crystals.
?H-NMR (300 MHz, DMSO-d®) δ « 8.-34 (s, 2x Ar-H), 7.92-8.03 (m, 8x Ar- 

H), 7.55-7.59 (m, 4x Ar-H)s 7.05 (s, 2x OCHAr), 3.69 (q, O-CWr), 2,13 (s, 
C-Ch's). 1.05(1, CH2-CH3)..

6,
1
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Example 15:
2-Ethoxy-2~methyl“1,3-dioxan~5-one is reacted with l-methylindole-S-carba- 

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

eth oxy-2,6-bls-[ 1 -(1 -m ethyU -H-i ndol -3-yl)meth-(Z)-yliden eJ-2-methyl-1,3- 

dtoxan-S-cne as orange crystals.
M-NMR (300 MHz. DMSO-de) δ = 8.02 (st 2x Ar-H), 7.86 (d, 2x Ar-H), 7.52 

(d. 2x Ar-H)( 7.16-7.31 (m. 4xAr-H), 7.22 (s, 2x C-GHAr), 3.91 (s, 2x 

N-CHs), 3.63 (qt O-CH2-):. 2.11 (s, C-CH3), 1.04 (t, CHrCH3).

10

Example 16:

2-Ethoxy-2~methyl-1,3-dioxan-5-one is reacted with S-ethyicarbazole-S- 

carbaldehyde analogously to the reaction conditions of Example 1, giving

2-ethoxy-2s6-bis-[1-(9’ethyl-9H-carbaz0l-3-yi)meth"(Z)-ylidene]“2-methyl’ 
1,3’dioxan“5-oae as orange crystals.

'Η-NMR(300 MHz, DMSO-d&) δ« 8.56 (dt 2x Ar-H)., 8..21 (d, 2x Ar-H), 8.03 

(dd, 2x Ar-H)f 7.,67 (ή 2x Ar-H), 7.51 (dt, 2x Ar-H), 7.27 (dt, 2x Ar-H), 7.10 

(s, 2x OCHAr), 4.48 (q, N-CHrCH3), 3.71 (q, O-CHj-), 2.16 (s, C-CHa), 

1.35 (t N-CHg-CHs), 1.06 (t, CHrCH3).

Example 17:

30 2-Etiioxy~2-methyl“1,3"dioxan-5“One is reacted with 4-dimethylamino-2- 

methoxybenzaldehyde analogously to the reaction conditions of Example 1, 
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givmg 2-ethoxy“2!6-bis-[1-(4-dimethyiamina“2“methoxyph©nyi)meth-(Z)- 

ylidene>2-methyl-1,3-dloxan“5-one as red crystals.
'?H-NMR (300 MHz, DMSO-d6) δ “ 7.95 (d, 2x Ar-H), 7.15 (s, 2x OCHAr), 

6.37 (dd, 2x Ar-H), 6.26 (dd, 2x Ar-H), 3.86 (s, 2x MeO-Ar) 3.55 (q, O-CHs- 

), 3.00 (s, 2x Me2N), 1.88 (s, C-CH3), 1.01 (t. CH2-CH3).

Example 18:

2-Eihoxy-2-methyM ,3-dioxan-5-one *s reacted with 4-dirneihytamino- 

naphthalene-1-carbaldehyde analogously to the reaction conditions of 

Example 1, giving Z-ethoxy-Z^-bis-n^-dimethylaminonaphthalen-l-yi)- 

meth-(Z)“yiidene]-2-methyM,3-dioxan“5-one as red crystals.
*H-NMR (300 MHz, DMSO-ds) δ ~ 8,24 (d. 2x Ar-H), 8.16-8.22 (m, 4x ΑΓ­

Η), 7.58 (s, 2x C-CHAr), 7.46.-7.68 (dd, 2x Ar-H), 7,19 (d, 2x Ar-H), 3,65 

(q, O-CHrX 2.91 (s, 2xMegN), 1.96 (s, C-CH3), 1.05 (t, CH2-CH3).

Example 19:

2-EthQxy-2-methyl-1,3-dloxan-5-one is reacted with 4-bromobenzaldehyde 

analogously to the reaction conditions of Example 1, giving 2-ethoxy-2,6~ 

bis-(1"(4-bromQphenyl)meth-(Z)“ylldene]-2-methyl-1,3-dioxan-5-one as yel­
low crystals.
1H-NMR (300 MHz, DMSO-dg) δ ~ 7.79 (d, 4x Ar-H), 7,63 (d, 4x Ar-H), 6.86 

(s, 2x OCHAr), 3.60 (q, O-CW2-), 2.00 (s, C-CW3), 1,02 (t, CH2-CH3).
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Example 20:

2-Ethoxy-2*methyH ,3-dioxan-5-one is reacted with thiophene-2-carbalde- 

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

2“methyl-4,6”biS“[1 -thiophen~2-ylmeth-(Z)-ylidene]“1,3- dioxan-5-one.
ό

Z-Ethoxy-Z-methyM.S-dioxan-tj-one is reacted with a mixture of 4-methoxy- 

benzaldehyde and 4“(dibutylamino)benzafdehyde analogously to the reac­
tion conditions of Example 1. The product mixture obtained is separated off 

by chromatography, giving.,, in particular, the compound 4~[1 -(4-dibutyl- 

a m inop h e nyl)m eth-(Z)-yll iden®]-2-eth oxy-6-[ 1 - (4-methoxyp henyl)meth-(Z)- 

y I idene]-2-methy l· 1,3-d ioxan-5-o ne..
tH-NMR (300 MHz, DMSO-de) δ - 7.78 (d, 2x Ar-H), 7.67 (d, 2x Ar-H), 7..00 

(d, 2x Ar-H), 6.87 (s5 2x OCHAr), 3..79 (s, Ar-OMe), 3.58 (q, 0-0¾ 3,35 

(m, 4xCH8) 1.94 (s, C-CHS), 1.52 (m, 2x:CH2), 1.42 (m, 2xCH2), 1.03 (t, CH2- 
CHs), 0.91 (t, 2x CH3).

'"N
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Example 22:
2-Ethoxy~2~rnethyM ,3-dioxan-5~one »s reacted with 5-isoprapyi-3,8- 

dirnethylazulene-1-carbaldehyde analogously to the reaction conditions of 
Example 1, giving 2-ethoxy-4,6-bis-[1 -(5-isopropyK3,8-dImethylazulen-1-yi)- 

5 meth-(Z)-y|jdene]-2’-niethyl-1 s3-dioxan-5One.

Ή-NMR (300 MHz, CDCh) δ - 8.41 (s, 2x Ar-H)s 8.07 (d, 2.x Ar-H), 7.35 (d, 

2x Ar-H), 7.04 (s, 2x C-CHAr). 3.72 (q, O-C,H2-). 3.15 (sp 2x Ar-Me), 3.-01 

(m, 2x CH(CH3h), 2.59 (s, 2x Ar-Me). 2.05 (s, C-CH3), 125 (s, 

2xCH(CH3)2), 1.13 (t, CH2-CH3),
10

Exam pie 23:

Z-Ethoxy-^-methyl-l f3~dloxan-5-one is reacted with ^carbazol-S-ylbenz-
20 aldehyde analogously to the reaction conditions of Example 1, giving 4,6- 

8ίδ-[1"(4“ΰ3Γθ3ζοΙ-9^ΙρΡοηνΙ)πιβίΚ"(Ζ)“/Ιϊό©η6]“2“β1Κοχν"2-Γη©ΐΚγΙ-1>3- 
dfoxan-5-one.

Example 24:

2"Ethoxy“2-methyi-1,3“dioxan-5’One is reacted with (lllS’/VIterphenyl-Z'- 

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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5

2-Ethoxy-2~methyl-4p6-bis-[1 -(1,1 ';3f f 1 nterphenyi-2'-yimetHZ)-ytidene}-1,3~ 

dioxan-5-one is obtained. Ph ~ phenyl
Ph 0 Ph
L 1 ... 1

^γ' 'v5'' Tf "T
' Q.. -Ο ..--i'·’

PM-

10

Example 25:
2“Ethoxy-2-methyM ,3-dioxan-5-cne is reacted with 3-(di-p-tolylamino)- 

benzaldehyde analogously to the reaction conditions of Example 1, giving 

4 „ 6-b is-[ 1 -[ 3-(d i-p-toly  la m ino)p h eny l]m eth-(Z)-y I ide n e]-2 -methoxy-2 -methyl -

1,3-d  ioxa n-5-one.

O

Example A: Absorption strength

The measure used for the absorption strength is the so-called EVA value, 

and the half-value width of the absorption band in relation to the absorption 

maximum Xmax indicated. The E1% value indicates the extinction at the 

absorption maximum extrapolated to a concentration of 1g/100ml. To this 

end, an absorption spectrum of the substance in ethanol is recorded in 

dilute solution. The values are compared with the reference spectra of 
curcumin and beta-carotene.

pTest substance

according to Example 1 
| according to Example 2

Xmax30
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according to Example 3 419 688 93
according to Example 4 444 304 92
according to Example 5 394 647 85
according to Example 6 404 557 87
according to Example 7 389 675 84
according to Example 8 486 '953 105
Curcumin 426 1507 78
Beta-carotene 453 408 88

10
v

Example B: Thermal stability:

The thermal stability is determined with the aid of the thermogravimetry 
method (instrument TGA Q5000 V3.10 Build 258, temperature range RTto 

800*0, heating rate 10K/min).
ί Ttest substance

15

Temperature at which 98% of the weight 
were sill I p resent_______ ___

( according to Example 4 (256PC
I according to Example 8 274’C

Curcumin (comparison) 1,223*0
Beta-ca retene (compariso n j,, ( 84*C 
___________ ___________J_.__

4

The thermal stabilities are excellent, meaning that high-temperature proc­
essing of the dyes of the formula I, far example the compounds of Exam­

ples 4 and 8S such as, for example, incorporation into plastics, is also pos­
sible without decomposition.

Example C: Fluorescence· measurements

The substance concentrations in ethanol indicated in the table are meas­

ured using an Aminco Bowman 2 fluorescence spectrometer (cell thickness 
1 cm; excitation 220-600nm; emission 220-800nm; spectral gap width 

(excitation) 4nm, (emission) 8 nm; recording speed 10nm/min; step width 
(excitation) 5nm, (emission) 4nm.

Substance Measurement

concentration

Excitation Emission

according to Example 4 0.00436 mg/ml 440 nm 596 nm
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according to Example 8 0.0004-8 mg/mi 485 nm 640 nm

according to Example 17 0.00045 mg/ml 490 nm 632 nm

Example D: Solubilities

The solubility determination was carried out in phenethyl benzoate (X-Tend 
226);

Test substance Solubility in X-Tend 226:.
according to Example 1 2.8%
according to Example 2. 1...2%
according to Example 3 1.0%
according to Example 4 <0.1%
according to Example 5 1.1%
according to Example 6 1.0%
according to Example 7 2.2%
according to Example 8 2.8%
Curcumin 0.4%
Beta-carotene 0.2%

Example E: Skin colouring test

In order to dye a sample of human stratum corneum, the following proce­

dure is followed: a piece of human stratum corneum measuring about 

0.3 cnri is incubated in a 0.6% solution of the compound according to 

Example 8 for 48h (solvent mixture: tetrahydrofuran/ethyiene glycol/ 

phosphate buffer pH6 “ 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 occurs. In the further test run, the piece of skin is removed from 

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
30
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with simulated sunlight (instrument setting: 500Wm2). There is no visually 

perceptible change in colour compared with the sample stored In the dark.

Formulation examples:
5

10

15

20

25

30

Example A-1: Hair rinse
Per cent by weight [%]

Cetearyl Alcohol 10
S u nfl owerseed a m idopropy 1 Ethy id i rnoni um 
Ethosulfate

0.5

Ceteareth-20 3.0
Panthenol 0.4
Phenyl Trimethicone 0.3
Hydroxypropyl Guar Hydroxy propyltrimonium 
Chloride

0.8

Compound according to Example 8 1.0
Passiflora Incarnate Seed Oil 0.2
Basic red 51 0.1
Sasic red 76 0.2
Perfume 1.0
Preservative ,.3Α................................
Citric Acid / Sodium Hydroxide q.s. to pH 5.5
Aqua to 100

Example B-1: Shampoo

Per cent by weight [%]
Sodium Laureth Sulfate 5.0
Cocamidopropy Betaine 5.0
Lauroyl Glutamic Acid 3.0
Decyl Glucoside 5.0
Polyquaternium-10 0.5

' PEG-3 Distearate 0.8
Compound according to· Example 22 0.5
Evening primrose oil 0.3
Basic Red 51 0.1
Ubiquinone 0..1
Benzyl Alcohol 0.5
Perfume 1.0
Preservative q.s.
Sodium Chloride 0.8
Citric Acid / Sodium Hydroxide q.s. to pH 5.5
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to 100

Example 0-1; Hair dyeing recipes

1 2 "3 4..... 5 0 7
Benzyl Alcohol 2.5
Propylene Carbonate Ϊ0 J
Ethanol 5 0
H y d roxyethy Icel lu lose 2.0
Pirenoxine sodium CAS 51410-
30-1 2 0 2.0

Tramsanguine
CAS 34083-17-5 to to

Cinnabarine
CAS 606-59-7

| to

Cinnabaric acid
CAS 146-90-7 to

Resorcinol Blue
CAS 71939-12-3 to

Compound according to
Example 22 10 1.0 2.0 to to 0..5

Compound according to j -4 £
Example 4 £.U

Perfume 10 M.O to to to to to
Preservative q.s. | q.s. q.s. q.s. q.s. q.s.

q.s. q.s. q.s. q.s. q.s. q..s.. q.s.
to to to to to to to
pH pH pH pH pH pH pH
5..5 5.5 5.5 5.5 5.5 5.5 5.5

Aqua to
100

to
100

to
too

to
100

to
100

to
100

to
100

25 Example D-1: Mild transparent W/O tanning lotion

Constituents / trade name

A

INCI |% by 
weight]

30
Dow Corning 3225 C

Propyl 4-hydroxybenzoate·

CYCLOMETHICONE, 
DIMETHICONE 
COPOLYOL
PROPYLPARABEN

23.60

0.05
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Compound according to
Example 8

8
Dihydroxyacetone DIHYDROXYACETON

R
3,00

Methyl 4-hydroxybenzoate
u
METHYLPARABEN 0.15

1,2-Propanediol PROPYLENE
GLYCOL

35.90

Water, demineralised AQUA (WATER) 35.-30

Total 100.00

10

Example E-1: Coloured shower gel

Ingredient INCI Concentration
Texapon NSO Sodium Laureth Ether Sulfate 10%
Dehyton K Cocamidooropyl Betaine 3%
Tagat L 2 PEG-20 Glyceryl Laurate 1%
Example 22 0..001%
Example 8 0.05% - 0.1%
Water Aqua tc 100

20
Example F-1; O-in-W emulsions for protection against visible radiation

In principle, other compounds of the formula I can also be used as an alter­

native to the use of the example substances shown in the table.
Figures in % by weight

25

2-1 p-2 Q 2-4 p-5 2-6 2-7 2-8 2-S"']i-10

Titanium dioxide 2 5
----- --

3 ■"

Methylene Bis-
Senzlriazolyl
Tetramethylbutyiphenol

—
3

2
Sxxxxxxx.^.-

Example 8 0.5 1 2 5 1
Example 17 V----- ...Λ

4.... 3
“■■xwxxxxw..
2 1

Example 22
t __ __

0.5 ” as fO~~
xxxx.------ ---- ΛΧΧΧΧ,

Example 4 |
-----"XXV

0.5 0.5.. 0.5
4-Methy 1 benzyl tdene 2 3 1 3 2
Camphor

------ ......__
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Butyl Methoxydibenzoyl·
wwwvwww*

1 3 3 p 3 3 1
rnetbane

_____
Stearyl Alcohol (and) 3 3 3 * 3 u 3 3 3
Steareth-7 (and) Steareth-
10

Glyceryl Stearate (and)
Ceteth-20

3 3 3 3 3 3 3 3 3 3

Glyceryl Stearate 3 3 3 3 3 3 3 p 3 3

Microwax 1 <■$ 1 1 μ i 1 1

Cetearyi Octanoate 11.5 115 11.5 11,5 11.5 11.-5 11.5 11.6 11,5 11.5

Caprylic/Capric 6 6 6 s 6 S 5 6 8 &
Triglyceride

Oleyl Oleate £■0 6 16 6 S 6 6 6 6

Propyteris Glycol 4 μ 4 4 4 4 4 4 4

Glyceryl Stearate SE §

Stearic Acid $

Parses Gratlssima
5

Propylparabens 0,05 0.05 0,05 0.05 0,05 0.05 0.05 0.05 0.05

Methylparabene 0.15 0.15 0.15 0 15 0.15 0.15 0.15 μ -seU·. > C* 0.15 0.15

Tromethamine p.8

toWater to to to to to to to to to
100 100 100 100 100 100 100 too 100 W0

20
Continuation

25

Phenytbenzimidazote
Sulfonic. Add

TrMum dioxide

Polysifcons 15

Example 4

Camphor 
slityi
Methoxydibenzoylmethane

Example 22.
---------

fl fO5 1.6 p.5
Octocryiene 5 5 5 5 5 5 15
Example 17 0.5 "‘15 ’ 3 2
Zinc oxide 2 1
4-Methy  Ibenzylld & rs e 3

5
$ £ |

ΐ

I h H
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10

Stearyl Alcohol (and) 
3teareth~7 {and) Steareth- 
10

3 3 3 3

Glyceryl Stearate (and)
Ceteth-20

3 3 3 3

Glyceryl Stearate 3 3 3 3

Microwax 1 ΐ 1 1

Cetearyl Octanoate Ί1.5 11.5 11.5 11.5

Capry fc'Ca prte Trig lyoeride 6 8 6 14 14 14 14

Oleyl Oteate 6 S S 6

Propylene Glycol 4 4 4 4

Glyceryl Stearate SE S 6 6 8

Stearic Acid 2 2 2 2

Parses Grari&sima 8 8 8 8

Propylparabene 0.05 dos 0.03 0.06 0.05 0.05 0.05 0.05

Methylparabene 0.Ϊ5 0..15 0.15 0.15 0.15 6.15 0.15 0.15

l’insteylhydaril:i3irie’2-'imid® 3

Glycerin 3 3 3 3

Water to
100

to
100

to
100

to
100

to
100

to
100

to
100

to
100

20

25

30
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Patent Claims

1. Compounds of the fo rm u la I

where
R denotes a straight-chain or branched alkyl group having 1 to 20 C 

atoms,
R1 denotes a straight-chain or branched alkyl group having 1 to 20 C 

atoms,
X and ¥ each, independently of one another, denote

an aryl or heteroaryl group having 5 to 24 ring atoms which is unsub­
stituted or mono- or polysubstituted by R2 or a group of aryl and/or 

heteroaryl groups having 5 to 24 ring atoms which are unsubstituted or 
mono- or polysubstituted by R2, where the aryl and/or heteroaryl groups 

in this group are each linked, independently of one another, singly or 

multiply, by a single bond, a double bond, conjugated double bonds, a 
C atom or by a unit of the formula (CHR4)n-(Het)a“(CHR4)P5 
R3 in each case, independently of one another on each occurrence, 

denotes D, Hal, alkyl, OH, O-alkyl, O-aryl, S-alkyl, NH& NHalkyl, 

N(alkyl)a, N(aryl)21 cydoalkyl, O-cycloalkyl, S-cycloalkyl, NH-cycloalkyl, 
N(cydoaikyi)21 CN, NO2, Si(alkyl)3t B(OR3)2> CfOJR3, P(O)(RS)2, S(O)R3, 

SfOhR^, a straight-chain or branched alkenyl group having 2 to 20 C 

atoms and one or more double bonds or a straight-chain or branched 

alkynyl group having 2 to 20 C atoms and at least one triple bond and 
optionally one or mere double bonds,
R3 in each case, independently of one another,, denotes H, D, OH, 

alkyl, aryl, cycloalkyl, Oalkyl, Oaryl or Q-cyctoalkyl,
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R4 in each case, independently of one another on each occur­

rence, denotes H, D, Hal, alkyl, OH, O-alkyl, O-aryi, S-alkyl, NHg, 
NHalkyt N(alkyl)2f N(aryl)2, cyclo.alkyl, O-cycloalkyl, S-cycloalkyl, NH- 
cycloalkyl, N(cycloalkylh., CN, NO2, Si(alkylh, B(OR3)ss C(O)R3, 

5 C(O)3Rs, P(O)(R3)2, S(O)R3, S(OhR3, a straight-chain or branched

alkenyl group having 2 to 20 C atoms and one or more double bonds or 

a straight-chain or branched alkynyl group having 2 to 20 C atoms and 

at least one triple bond and optionally one or more double bonds, 

alkyl denotes a straight-chain or branched alkyl group having 1 to 
θ 20 C atoms, which may be partially or fully substituted by halogen,

cycloalkyl denotes a cyclic saturated or partially unsaturated cyclo­

alkyl group having 3 to 7 C atoms,

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

mono- or poiysubstituted by alkyl. Oalkyl, N(alkyl);? or Hal,
15 Hal denotes F, Cl, Br or I,

Het denotes O, 8, -N-N-, NH or NR2, 

n denotes an integer from 0 to 5, 

0 denotes 0 or 1, 
p denotes an integer from 0 to 5, 

20 n*o*p denotes at least the number 1

and salts, tautomers, stereoisomers thereof, including mixtures thereof

30
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2. Compounds of the formula I according to Claim 1, characterised in that 

R1 denotes a straight-chain or branched alkyl group having 1 to C 

atoms,

3. Compounds of the formula I according to Claim 1 or 2t characterised in 
that R denotes a straight-chain or branched alkyl group having 1 to 8 C 

atoms.

4. Compounds of the formula I according to one or more of Claims 1 to 3, 

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 mono- or polysubstituted by R5.

5, Process for the preparation of compounds of the formula I according to 

one or more of Claims 1 to 4, characterised in that a compound of the 

formula II

where R and R ■ has a meaning indicated in Claims 1 to 4, is reacted 

with a compound of the formula Illa and/or IIlb

where X and Y have a meaning indicated in Claims 1 to 4,

6, Conjugated, partially conjugated or non-conjugated polymers, oligomers 

or dendrimers containing one or more compounds of the formula I 

according to one or more of Claims 1 to 4, where the linking site bet­

ween the at least one compound of the formula 1 and the polymer,
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oligomer or dendrimer is at the position of the one or more radicals Rz of 

the compound of the formula L

7.. Preparation comprising one or more compounds of the formula I accord-

5 ing to one or more of Claims 1 to 4,

8.. Preparation according to Claim 7 comprising at least one carrier which 

is suitable for cosmetic, pharmaceutical, dermatological preparations or 

household products.

10
9. Preparation according to Claim 7 comprising at least one further organi­

cally functional material selected from the group of the host materials, 

matrix materials, electron-transport materials, electron-injection materi­

als, hole-transport materials, hole-injection materials, electron-blocking 

materials, hole-blocking materials, exciton-blocking materials and/or 

emitters.

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

the at least one compound of the formula I is mixed,, in particular dlsper-

θ sed and/or emulsified and/or dissolved, with at least one carrier which is

suitable for cosmetic, pharmaceutical, dermatological preparations or 

household products and optionally assistants and/or fillers.

11. Use of the compounds of the form ula I according to one or more of 
Claims 1 to 4 as dye.

25

12. Use of the compounds of the formula I according to one or more of 

Claims 1 to 4 for the protection of the skin and hair against photoageing 
by light..

13. Use of compounds of the formula I according to one or more of Claims 1 
to 4 in an electronic device.

30
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14. Electronic device comprising at least one compound of the formula I 
according to one or more of Claims 1 to 4.

15. Electronic device according to Claim 14, which is an organic electrolumi­

nescent device, an organically integrated circuit, an organic field-effect 

transistor, an organic th in-film transistor, an organic light-emitting tran­

sistor, an organic solar cell, an organic optica I detector, an organic 

photoreceptor, an organic field-quench device, a light-emitting electro­
chemical ceil or an organic laser diode,

16. Organic electroluminescent device according to Claim 15, characterised 
in that the at least one compound of the formula I according to one or 

more of Claims 1 to 4 is employed as fluorescent emitter.


