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(54) Title: COMPOSITIONS COMPRISING AT LEAST ONE OXONOL DYE AND AT LEAST ONE METAL COMPLEX

, RZR®

(57) Abstract: The present invention relates to
compositions comprising at least one oxonol dye
and at least one metal complex of formula (I-1)
or (I-2), to recording media comprising the com-
positions and to use of the compositions in the
production of optical recording media, colour fil-
ters and printing inks, wherein the substituents are
as defined in the description. Use of the metal
complexes of formula (I) results, surprisingly, in &
comparatively weak tendency of the oxonol dyes
to aggregate in the solid state so that the absorp-
tion curve remains advantageously narrow even in
the solid state, as a result of which recording me-
dia having high reflectivity as well as high sen-
sitivity and good playback characteristics in the
desired spectral range are made available.
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Compositions comprising at least one oxonol dye and at least one metal complex

The present invention relates to compositions comprising at least one oxonol dye and at
least one metal complex of formula (I-1) or (I-2), to recording media comprising the
compositions and to use of the compositions in the production of optical recording media,
colour filters and printing inks. Use of the metal complexes of formula (1) results, surprisingly,
in a comparatively weak tendency of the oxonol dyes to aggregate in the solid state so that
the absorption curve remains advantageously narrow even in the solid state, as a result of
which recording media having high reflectivity as well as high sensitivity and good playback
characteristics in the desired spectral region are made available.

The field of the invention is the optical storage of information by means of write-once storage
media, the information markings (information pits) being distinguished by means of the ]
differing optical properties of a colorant at written and unwritten locations. This technalogy is
usually termed "WORM" (for example, "CD-R" or "DVD-R").

Compact discs that are writable at a wavelength of from 770 to 830 nm are known from
'Optical Data Storage 1989", Technical Digest Series, Vol. 1, 45 (1989). They are read with
reduced read-out performance. According to the Orange Book Standard, the medium must
have a basic reflectivity of 65 % or more at the recording wavelength. As recording media
there may be used, for example, cyanine dyes (JP-58/125246), phthalocyanines

(EP-A-676 751, EP-A-712 904), azo dyes (US-A-5 441 844), double salts (US-A-4 626 496),
azo metal complexes (US-A-5 272 047, US-A-5 294 471, EP-A-649 133, EP-A-649 880) or
mixtures thereof (EP-A-649 884) or oxonol dyes (US-B-6 225 024, EP-A-0 833 314,

US-A-4 968 583). In addition to the dyes, the recording layer may comptise stabilisers such
as, for example, singlet oxygen quenchers, fluorescence quenchers and free radical capture
agents. '

JP 60-0044390 A accordingly relates to an optical recording medium comprising a substrate
and a recording medium, the recording layer comprising a cyanine dye, or a cyanine dye -

and a binder, and, in addition, at least one compound of formula

1 301 302
301 — H302 Rso R R

RSOZ R

303
R

(1),
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() or
wherein R*', R*%, R®® and R** are each a hydrogen atom or a monovalent group, or pairs
of R*' and R™, R* and R*®, and R**® and R*** may be connected to one another to form a
six-membered ring, R*® and R*®® are each a hydrogen atom or a substituied or unsubstit-
uted alkyl or aryl radical, R*® is a hydrogen atom, a hydroxy group or a substituted or unsub-
stituted alkyl or aryl radical, R*’ is a substituted or unsubstituted alkyl or aryl radical, Z’ is a
group of non-metal atoms necessary for the formation of a five- or six-membered ring, and
M’ is a transition metal atom.

JP 09-164767 A furthermore describes a recording material comprising a recording layer

comprising a phthalocyanine compound and a stabiliser of the following formula

O\ /? . O\ ,{’O
M A M
N=N (V) or N N
(vr)

wherein A’ is a phenyl or naphthalene ring which is substituted by a sulfonic acid group, and

M" is a transition metal atom.

The aim of the invention was to make available an 6ptical recording medium wherein the
recording layer has a high storage capacity together with outstanding other properties. It
should be possible for the recording medium to be both written and read at high speed, with
as few errors as possible, at the same wavelength in the range from 800 to 700 nm
(preferably from 630 to 690 nm), or at less than 450 nm.

It has now been found, surprisingly, that the following advantages are obtained by combining
oxonol dyes with specific metal complexes:

- disaggregation of the dyes, resulting in an ideal absorption curve, which is not the case
when the dyes known from EP-A-833 314 are used on their own;

- improvement of light-stability, and

- improved solubility of such compositions in polar solvents.
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The invention accordingly relates to compositions comprising at least one oxonol dye and-at

least one, that is to say from 1 to 5, preferably from 1 to 3, metal complex of the following
formula

(I-2), wherein

Me is a transition metal of Sub-Group 7, 8, 9, 10, 11 or 12, preferably 9, 10 or 11,

D! and D? are each independently of the other a carbocyclic or heterocyclic ring or ring
system, which may be unsubstituted or substituted by one or more groups R® and R®,

R® and R® being a halogen atom, such as fluorine, chlorine or bromine, an amino group, an
alkylamino group, a dialkylamino group, a nitro group, a cyano group, a hydroxy group, an
unsubstituted or substituted alkyl radical, an unsubstituted or substituted hydroxyalkyl
radical, an unsubstituted or substituted alkoxy radical, an alkyl radical which is interrupted
one or more times by -O- or by -S- and which may be unsubstituted or substituted, an acyl
radical, a phenyl group, an ester group, such as a phosphonic acid, phosphoric acid or
carboxylic acid ester group, a carboxamide group, a sulfamide group, an ammonium group,
a carboxylic acid, sulfonic acid, phosphonic acid or phosphoric acid group or a salt thereof,
R' and R* are each independently of the other a hydrogen atom or an unsubstituted or
substituted alkyl radical, aryl radical or aralky! radical,

R® R?, R® and R® are each independently of the others a hydrogen atom, a cyana group, an
unsubstituted or substituted alkyl radical, alkoxy radical, aryl radical or aralkyl radical, an
ester group, a carboxamide group, a sulfamide group, a trialkylammonium group, a

carboxylic acid, sulfonic acid, phosphanic acid or phosphoric acid group or a salt thereof, or
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R? and R® together, or R? and R¥ together, form a double bond, a cycloalkyl ring or a
heterocyclic ring, or

R?, R?, R®and R? together form an aromatic carbocyclic or heterocyclic ring,

R2 and R? together, and/or R® and R® together, form, each pair independently of the other, a
carbonyl group or a thiccarbonyl group,

R’, R”, R® and R? are each independently of the others a hydrogen atom or an unsubstituted
or substituted alkyl radical, aryl radical or aralkyl radical, or

R’ and R” together, and/or R® and R® together, form, each pair independently of the other, a
carbonyl group or a thiocarbonyl group,

to optical recording media comprising a substrate and at least one recording layer wherein
the recording layer comprises the above-mentioned composition, and o use of the above-
mentioned composition in the production of optical recording media, colour filters (optical
filters) and printing inks.

The use of the metal complexes of formula (l) in combination with oxonol dyes results,
surprisingly, in a comparatively weak tendency of the oxonol dyes to aggregate in the solid
state so that the absorption curve remains advantageously narrow even in the solid state, as
a result of which recording media having high reflectivity as well as high sensitivity and good

playback characteristics in the desired spectral ranged are made available.

The metal complex used generally has the following formuta

(I-1) or

(1-2) wherein

Me is a transition metal of Sub-Group 7, 8, 9, 10, 11 or 12, preferably 8, 10 or 11,



WO 03/042989 PCT/EP02/12307

5

D' and D* are each independently of the other a carbocyclic or heterocyclic ring or ring
system, which may be unsubstituted or substituted by one or more groups R® and R®,

R® and R°® being a halogen atom, such as fluorine, chlorine or bromine, an aminao group, an
alkylamino group, a dialkylamino group, a nitro group, a cyano group, a hydroxy group, an
unsubstituted or substituted alkyl radical, an unsubstituted or substituted hydroxyalkyl
radical, an unsubstituted or substituted alkoxy radical, an alkyl radical which is interrupted
one or more times by -O- or by -S- and which may be unsubstituted or substituted, an acyl
radical, a phenyl group, an ester group, such as a phosphonic acid, phosphoric acid or
carboxylic acid ester group, a carboxamide group, a sulfamide group, an ammonium group,
a carboxylic acid, sulfonic acid, phosphonic acid or phosphoric acid group or a salt thereof,
R' and R* are each independently of the other a hydrogen atom or an unsubstituted or
substituted alkyl radical, aryl radical or aralkyl radical,

R? R?, R®and R* are each independently of the others a hydrogen atom, a cyano group, an
unsubstituted or substituted alkyl radical, alkoxy radical, aryl radical or aralkyl radical, an
ester group, a carboxamide group, a sulfamide group, a trialkylammonium group, a
carboxylic acid, sulfonic acid, phosphonic acid or phosphoric acid group or a salt thereof, or
R? and R®together, or R? and R? together, form a double bond, a cycloalky! ring or a
heterocyclic ring, or

R?, R%, R®and R¥ together form an aromatic carbocyclic or heterocyclic ring,

R? and R? together, and/or R® and R® together, form, each pair independently of the other, a
carbonyl group or a thiocarbonyl group,

R, R”, R®and R¥ are each independently of the other a hydrogen atom or an unsubstituted
or substituted alkyl radical, aryi radical or aralkyl radical, or

R and R” together, and/or R? and R® together, form, each pair independently of the other, a
carbonyl group or a thiocarbonyl group.

Examples of cations that form a salt with a carboxylic acid, sulfonic acid, phosphonic acid or
phosphoric acid group are metal cations such as a sodium, potassium, lithium, calcium, iron
and copper ion, a metal complex cation or an ammonium cation.

In accordance with the invention, an alkyl radical is understood to be a straight-chain or
branched C.p4alkyl radical, preferably Cgalky! radical, which may be unsubstituted or
substituted, such as, for example, methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl,
isobutyl, tert-butyl, cyclobutyl, n-pentyl, 2-pentyl, 3-pentyl, 2,2-dimethylpropyl, hexyl, heptyl,
2,4,4-trimethylpentyl, 2-ethylhexyl or octyl, ethoxycarbonylethyl, cyanoethyl, diethylamino-
ethyl, chloroethyl, acetoxyethyl and trifluoromethyl. A

In accordance with the invention, an alkoxy radical is understood 10 be a straight-chain or
branched Ci..alkoxy radical, that is to say O-Cy.a4alkyl, preferably O-C,salkyl, such as, for
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example, methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, sec-butoxy, isobutoxy,
tert-butoxy, n-pentyloxy, 2-pentyloxy, 3-pentyloxy, 2,2-dimethylpropoxy, n-hexyloxy,
n-heptyloxy, n-octyloxy, 1,1,3,3-tetramethylbutoxy or 2-athylhexyloxy.

In accordance with the invention, an acyl radical or alkylcarbonyl radical is understood to be
a Cy.zqalkylcarbonyl radical, preferably Cy.galkylcarbony! radical, which may be unsubstituted
or substituted, such as, for example, acetyl, propionyl, butanoyl or chloroacetyl.

In accordance with the invention, an aromatic Carbocyolic ring or an aryl radical is under-
stood to be a Cg.p4aryl radical, preferably Cs.1paryi radical, which may be unsubstituted or
substituted, such as, for example, phenyl, 4-methylphenyl, 4-methoxyphenyl, naphthyl,
biphenylyl, 2-fluorenyl, phenanthryl, anthryl or terphenylyl.

In accordance with the invention, an aralkyl radical is understood to be a C;paralkyl radical,
preferably Cy.i0aralkyl radical, which may be unsubstituted or substituted, such as, for
example, benzyl, 2-benzyl-2-propyl, B-phenethyl, 9-fluorenyl, a,a-dimethylbenzyl, w-phenyl-
butyl, @-phenyl-octyl, @-phenyl-dodecyl! or 3-methyl-5-(1°,1°,3,3"-tetramethyl-butyl)-benzyl.

In accordance with the invention, an alkyl radical which is interrupted one or more times by
-O- or by -§- is understood to be a straight-chain or branched C,-Cq,alkyl radical, preferably
Ca-Csalkyl radical, which may be interrupted one or more times by -O- or by -S-, for example
one, two or three times by -O- and/or by -S-, resulting in structural units such as, for
example, -(CHg)2OCHs, -{CH2CH20),CHoCHs, -CHa-0O-CHa, -CHoCHa-O-CHLCHs,
-CH;CH,CH,-0-CH(CHj)z, -[CH2CH:Oly1-CHs wherein Y1 = 1-3,
-CHz-CH(CH3)-O-CHp-CHoCHs and ~CH2-CH(CH3)-O-CHg-CHs.

In accordance with the present invention, the expression "ester group” encompasses
carboxylic acid esters -C(O)OR'®, phosphonic acid esters -P(O)OR'®?0OR'® and phosphoric
acid esters -OP{O)OR'®0R'®, wherein R is an unsubstituted or substituted alkyl, aryl or
aralkyl radical or is an alkyl radical which is interrupted one or more times by -O- or by -S-
and which is unsubstituted or substituted by a hydroxy group, R'® and R'® are a hydrogen
atom, an unsubstituted or substituted alkyl, aryl or aralkyl radical or are an alkyl radical
which is interrupted one or more times by -O- or by -S- and which is unsubstituted or
substituted by a hydroxy group, such as, for example, ~-C(O)OCH,CH,OCH,CH,OCH(CHg),
and -C(O)OCH,CH,OCH,CH,0H.

The expression "sulfamide group" indicates a group -SO.NR'?R'®® wherein R'? and R'®
are as defined above.

An amino group, alkylamino group or dialkylamino group is understood to be a group
-NR'™R'® wherein R'™ and R'% are each independently of the other a hydrogen atom, a
Ciaqalky! radical, a Cqpsalkylcarbonyl radical or a Cp4alkylcarbonyl radical substituted by
halogen, a C.asalkoxycarbonyl radical, a Cesaryl radical, a Cy.gsaralkyl radical or a Cgpsaryl-
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or Gr.osaralkyl-carbonyl radical, or R' and R'® together form a five- to seven-membered
heterocyclic ring. Examples are amino, methylamino, ethylamino, dimethylamino,
diethylamino, phenylamino, methoxycarbonylamino, acetylamino, ethylcarbonylamino,
cyclohexylcarbonylamino, benzoylamino or chloroacetylamino, morpholino, piperidino or
pyrrolidino.

A C.a4alkoxycarbonyl radical is understood to be a straight-chain or branched
C(0)O-Cy.zaalkyl radical, preferably C(O)O-Ci.galkyl radical, such as, for example, methoxy-,
ethoxy-, n-propoxy-, isopropoxy-, n-butoxy-, sec-butoxy-, isobutoxy- or tert-butoxy-carbonyl.
Examples of a Cg.psaryl- or Cra4aralkyl-carbonyl radical are a phenylcarbonyl group and a
benzylcarbonyl group, respectively.

In accordance with the invention, an "ammonium group" is understood to be a group
-NR'R!7R% wherein R'®, R'%7 and R are a hydrogen atom or an unsubstituted or
substituted alky!, ary! or aralkyl radical.

Examples of an (aromatic) heterocyclic ring (or ring system) are heterocycles having from

3 to 12 carbon atoms, for example 2-thienyl, 2-furyl, 1-pyrazolyl, 2-pyridyl, 2-thiazolyl,
2-oxazolyl, 2-imidazolyl, isothiazolyl, triazolyl or any other ring system consisting of
thiophene, furan, pyrazole, thiazole, oxazole, imidazole, isothiazole, thiadiazole, triazole,
pyridine or benzene rings unsubstituted or substituted by from 1 to 8 ethyl, methyl, ethylene
and/or methylene substituents.

Examples of a saturated heterocyclic ring are heterocycloalkanes having from 4 o 6 carbon
atoms which have one or two hetero atom(s) selected from nitrogen, oxygen and sulfur, for
example tetrahydrofuran, tetrahydropyran, 1,4-dioxane, thiolane, piperidine, y-butyrolactone,
5-aminopentanoic acid lactam or pyrrolidine.

Examples of a carbocyclic ring or ring system are cycloalkyls having from 5 o 12 carbon
atoms, for example cyclopentane, cyclohexane or cycloheptane, or aromatic rings having
from 6 1o 24 carbon atoms, such as phenyl or naphthyl.

The definitions given hereinbefore for the radicals in formulae (I-1) and (1-2) apply to the
entire invention, unless otherwise specified.

Me is preferably a transition metal of Sub-Group 9, 10 or 11, especially Cu, nickel or cobalt.
R' and R* preferably are a hydrogen atom or a Cy.salkyl radical, especially a methyl or ethyl
group.

R?, R?, R®and R® are preferably a hydrogen atom, a Cy.palkyl radical which is unsubstituted
or substituted by a phosphoric acid ester group, for example (PhO)(HO)P(O)O-; a
phosphoric acid group or phosphoric acid ester group; or a phenyi group which is
unsubstituted or substituted by a sulfonic acid group, or R? and R® together, or R? and R*
together, preferably form a double bond or a cycloalkyl ring or heterocyclic ring
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O
—N_ _N—  _N_ _N—
Me or Me , or R%, R?, R® and R together preferably form one
of the following aromatic heterocyclic rings
0] S
N N
\ 7 \ /
—-—N\ /N_ ———N\ /N_
Me or Me (N and Me are added for clarity reasons; the

formed ring is highlighted in boldface). 4

R’, R”, R® and R? are preferably a hydrogen atom or an unsubstituted or substituted
Cs-galkyl radical, a phenyl group or a benzyl group, or R” and R” together, and/or R® and R®
together, form a carbony! group or a thiocarbonyl group.

Preferred groups D' and D? have the following structures:
R°!
R 0

54

R>® R

R51, R52, R53, R54 = H,

R®', R%, R® = H, R® = CHa, OH, CsH5;0, Br, Cl, 2,4,4-trimethylpentyl-1-oxymethyl or
SO;H, '

R, R%, R% = H, R% = CHa, OH, C4HgO, CsH+70, C12H350, 3,5,5-trimethylhexyloxy,
2-octyldodecyloxy, R*O—[CH,CH,-O-1; wherein R* is a methyl group and x is 1, or R* is an
ethyl group and x is 2, or R* is a butyl group and x is 2, or R*is a methyl group and x is 3,
(CH3CH20)2,P(=0)0- or HaNC(=0)CH,0-,

R®", R%, R® = H, R* = OCHa, CHj or OH,

R, R* = H and R® = SOgH, R*® = CHj,

R°',R* = H and R®, R®* = Cl, CHa, OH or Br,

R®',R%® = H and R* = t-Bu, R® = CHj,

R”,R%* = H and R® = CI, R* = SOzH,

R*,R*® = H and R® = Br, R* = SO;H,

R, R*® = H and R® = CI,R% = OCH; or
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R®, R*® = H and R* = SQ3H, R> = OCHs or CHs, the preferred meanings of B®', R®2, R® and

R™ being the same;
Q O

R wherein
R = H, R% =H, CO,H, CO.CH; or C(=0)NHPh; R® = Br, R®= CO,H; or R* = SQ4H,
R®=H.
Preference is further given to R® and R® together, or RZ and R® together, forming a double
bond and to R* and R?, or R? and R®, as the case may be, being cyano groups. Such
compounds of formula (1) are coloured and make a contribution to the refractive index. The
present invention accordingly relates also to the use, in the optical storage of information, of
a metal complex of formula (I-1) wherein Me, D' and D? R® and R®, R' and R* are as defined
hereinbefore, R?* and R® form a double bond and R? and R* are cyano groups.

The metal complex is preferably a compound of formula
2!

R51 N N—
/MQ 62
R%2 o) 0 R
64 R
R53 R54 R
(1-3) or
2 2' .3
R .
g 61
N‘M /N R R
/ e\ RGQ
R52 O O
63
53 54 R R
R R (I-4) wherein

Me is Cu, Ni, Co or Zn, especially Cu,

R”, R, R%, R*, R*, R® R® and R* are a hydrogen atom, a halogen atom, such as
fluorine, chlorine or bromine, an amino group, an alkylamino group, a dialkylamino group, a
nitro group, a cyano group, a hydroxy group, an alkyl radical, a hydroxyalkyl radical, an

alkoxy radical, an alkyl radical which is interrupted one or more times by -O- or by -S-, an
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acyl radical, a phenyl group, an ester group, such as a phosphonic acid, phosphoric acid or
carboxylic acid ester group, a carboxamide group, a sulfamide group, a di- or tri-
alkylammonium group, a carboxylic acid or sulfonic acid or phosphoric acid group or a salt
thereof, or

R and R™ together, and/or R®' and R® together, form an unsubstituted or substituted
phenyl ring,

R' and R* are each independently of the other a hydrogen atom or an unsubstituted or
substituted alkyl radical, aryl radical or aralkyl radical,

R% R?, R®and R® are a hydrogen atom, a cyano group or a Cy.galkyl radical, or R? and R®
together, and/or R* and R® together, form a double bond, an unsubstituted or substituted
cycloalkyl ring containing from 5 to 7 carbon atoms, especially a cyclohexane ring, or an
unsubstituted or substituted aromatic ring containing from 5 to 7 carbon atoms, especially a
phenyl ring,

R’, R”, R® and R® are each independently of the others a hydragen atom or an unsubstituted
or substituted C,.galkyl radical, a phenyl group or a benzyl group, or

R" and R” together, and/or R® and R® together, form, each independently of the others, a
carbonyl group or a thiocarbonyl group.

The metal complex is especially a compound of formula

R R
(I-5) 0
2 = Rs’Ra
R\ W R’ R®
5 R N N R’
“Mé
/N RE2
R o ')
R58 5t R& R*
(I-6) wherein

Me is Cu, Ni or Co; R¥, R®, R%, R*, R%', R®, R® and R® are a hydrogen atom, a chlorine
atom, a bromine atom, a hydroxy group, a Ci.galkyl radical which may be unsubstituted or
substituted by a di- or tri-alkylammonium group, a Ci.jealkoxy radical which may be
unsubstituted or substituted by a di- or tri-alkylammonium group, a C.salkyl radical which is
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interrupted one or more times by -O- or by -S- and which may be unsubstituted or
substituted by a di- or tri-alkylammonium group; an ester group, such as a carboxylic acid
ester -C(O)OR'"", phosphonic acid ester -P(O)OR'™OR'® or phosphoric acid ester
-OP(O)OR'"QR'®, wherein R is an unsubstituted or substituted Ci.izalkyl, Ce.s0aryl or
Cy.12aralkyl radical, or a Cy.izalkyl radical which is interrupted one or more times by -O- or by
—S- and which is unsubstituted or substituted by a hydroxy group, such as, for example,
-C(O)OCHCH20CH;CH;OCH(CHg)z or -C(O)OCH2CH;OCH,CH:0H, R and R'® are a
hydrogen atom, an unsubstituted or substituted C.i0alkyl, Ce.1zaryl or Cr.i0aralkyl radical or a
Crpalkyl radical which is interrupted one or more times by -O- or by -S- and which is
unsubstituted or substituied by 'a hydroxy group, such as, for example,
~C(0)OCHCH;OCH,;CH,OCH(CHz), or -C(O)OCH,CHOCH,CH,OH; a carboxamide group,
a sulfamide group or a di- or tri-alkylammonium group; R' and R* are each independently of
the other a hydrogen atom or an alkyl radical; R?, R%, R® and R® are a hydrogen atom, a
cyano group or a Cygalkyl radical or pairs of the radicals R® and R* together and R®* and R® -
together form a double bond or a cyclohexane ring, at least one of the radicals R®', R%, R%,
R%, R®!, R%, R% and R% being a di- or tri-alkylammonium group or being substituted by a di-
or tri-alkylammonium group; |

R’, R”, R® and R? are each independently of the others a hydrogen atom or an unsubstituted
or substituted C;.galkyl radical, a phenyl group or a benzy! group, or

R’ and R together, and/or R® and R® together, form, each pair independently of the other, a
carbonyl group or a thiocarbony! group, so that they can function as a cation to the oxonol
dyes according to the invention.

An example of such an ion pair is the composition M-11 indicated below:
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Where the ammonium groups do not function as a cation to the oxonol dyes according to the
invention, examples of anions are inorganic or organic anions, such as carboxylates,
sulfonates, phenolates, phosphonates, CI', Br, I and ClO.".
Special preference is given to compounds of formulae (I-5) and (I-8) wherein
Me is Cu, Ni or Co; R®', R%, R®, R* R%, R®, R® and R® are a hydrogen atom, a chlcrine
or bromine atom, an amino group, a Cy.,alkylamino group, a di(Cy.salkyl)amino group, a
cyano group, a hydroxy group, a Ci4alkyl radical, a Ci.ealkoxy radical which may be
unsubstituted or substituied by a tri(Cy4alkyl)ammonium  group; a radfcal
R'°0-[CH;CH,-O-]x; wherein R' is a Cy.alkyl radical and X1 is a number from 1 1o 4; a
carboxylic acid ester group, a phosphoric acid ester group, a carboxamide group, a
sulfamide group, a tri(Cy.salkyl)ammonium group, a carboxylic acid or sulfonic acid or
phosphoric acid group or a salt thereof, or R*' and R™ together, and/or R®" and R® together,
form an unsubstituted or substituted pheny! ring; R' and R* are each independently of the
other a hydrogen atom or a Cy.alky! radical; R? and R® are a hydrogen atom or a Cy.4alky!
radical or together form a double bond or a cyclohexane ring, especially compounds of
formula (I-5) wherein the substituents are as defined in Table 1, which follows:



—
o
=
)
—

EX. de' R51 R52 RSS H54 RS‘I R62 RGS ) R64 R‘l . R4 j R2 RB ~R2' RS' Me
29 M1 [H [H H H H [H *N(CHa)s Y- H CHs |H H |CHs|H [CHs[Cu
Y V : 4
30 M-2- [H [H *N(CHa)s Y H H [H *N(CHa)s Y~ H H H HiIH [H [H [cCu
: 2Y - ‘ ‘
31 M-3°|H |H "N(CHa)s Y H H |H *N(CHa)s Y H H H "I TH [H [Cu
2Y , :
32 M4 |H [H OCH,CH.- H H |[H OCH.CH.- H H H HiH |H |H [cCu
, 2Y N(CHa)s Y 1 *N(CHa); Y
28 M5 |[H- |H H H H |H H H H H H|H [H [H [Cul
33 ‘M6 |H |H H CHs [H |H H CH; |H H H|{H |H IH |cu
134 M7 |H [|H H OCHs|H |H H OCH; | H H HiH [H IH |cu
35 M-8 H H OC12H25 H H H OC12H25 H 1H H . H H H |H Cu
136 M9 |[H |H OC,H.,OCH, H H |H OC.H.OCH, H H H HIH |H |H [Cu
37 M-10 |H |H [ OCH0OCH.OCH; | H H |H OC,H,OC,H,0OC.Hs | H H H HIH |H |H |Cu
38 M-11|H |H O-tert-C,Hg H H |[H O-tert-C,H, H H H HIH |H |H |cCu
39 M-12|H [H H H H |H H H CoHs [CHs |H [H [H |H |Cu
40 M-13 | CHs; [ H H CH; |CHs|H H CH; |H H HIH |[H |[H {cu
41 M-14|H |H [H H _|H [H H H H H v H |H |cu
42 M-15|H [H H H H |H H H H H R H |H |Co
43 M-16 |H |tert- |H tert- |H [tert- [H tert- | H H R H [H Ni
CaHg CsHo CsHo CaHg
44 M-17 | H H H H H H H H H H RN H |H Ni
45 M-18 |H |H N(CHa)» H H |H N(CHa), H H H D19 TH [H N
46 M-19 |H |H OP(0)(OC3Hs)» H H |[H | OP(O)OC.Hs). H H H HIH |[H [H |Cu
47 M-20 |H |[8O; |H H H [80s |H H H H HIH |H |H |cCu
Y1+ Y1t :
48 M-21 |H |H O-tert-C4H, H H [H- O-tert-C4H, H H H 2 12 CN|CN | Ni
49 M22!H |H H H H |H H . H H H K 5 19 Ni
50 M23]® 9. |H 9 UE H 5 H H A 17 ICNJCN [Ni

"'R? and R® together form a cyclohexane ring; ? R? and R° together form a
and R* together, and/or R*" and R® together, form a phenyl ring; ?-C

double bond; Y R?, R%, R® and R° together form a phenyl! ring; ¥ R®
(O)OCH,CH,0CH,CH,OH.

€1

686710/€£0 OM

LOETL/T0dA/1.Dd
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0] N
(idealised representation of Primene 81R®
(Rohm & Haas Company, mixture of

o) 0 Cyz2-14amine isomers)

A

The metal complexes of formula () described hereinbefore can be prepared in accordance
with, or in analogy to, methods described in EP-A-200 843, EP-A-162 811, EP-A-362 139
and EP-A-436 470. '

In accordance with the invention, oxonol dyes are understood to be compounds of the
following general formulae

(1K) M« and
N\ B
(E)X\ m, (gy
xl1 RIG1 S

wherein X' is =0, =NR® or =C(CN),, R® being a substituent; X* is -O, -NR® or -C(CN);, R®
being a substituent; E and G are in each case a group of atoms necessary for the formation
of a chain having conjugated double bonds, x and y are 0 or 1, M is an organic or inorganic
cation, k is an integer from 1 to 10, and mis 0, 1, 2, 3 or 4, which means that, in addition to
true oxonol dyes (X', X® = Q), derivatives of oxonol dyes (X' and/or X* # Q) are also
included.
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More specifically, the oxonol dye is a compound of formula

. K | :‘%1 .
Y1 E), J\G)y , z M
.-\\'-'. o \ - 5"’“"-»,, ...‘.--"'.f..

(1-2),
wherein A", A%, B' and B? are in each case a substituent; Y* and Z' are in each case a group
of atoms necessary for the formation of a carbocyclic or heterocyclic ring; E and G are in
each case a group of atoms necessary for the formation of a chain having conjugated
double bonds; X' is =0, =NR® or =C(CN),, R? being a substituent; X2 is -0, -NR® or -C(CN),
R® being a substituent; L is a methine group, which may be substituted, or a group by means
of which a polymethine group is completed, it being possible for 3, 5 or 7 methine groups to
be connected in order to form a chain having conjugated double bonds, which chain may be
substituted; M is an organic or inorganic cation, it also being possible for the metal
complex of formula (I-1) or (I-2) to be the cation provided it carries one or more positive
charge(s); xand y are 0 or 1, and k is an integer from 1 to 10, with preference being given to
oxonol dyes of formula {lI-2) over those of formula (ll—i).
Examples of substituents denoted by the radicals A', A% B' and B? are:
a straight-chain or branched C.oqalkyl radical, preferably C4.salkyl radical, which may be
unsubstituted or substituted, such as, for example, methyl, ethyl, n-propyl, isopropyl, n-butyl,
sec-butyl, isobutyl, tert-butyl, cyclobutyl, n-pentyl, 2-pentyl, 3-pentyl, 2,2-dimethylpropyl,
hexyl, heptyl, 2,4,4-trimethylpentyl, 2-ethylhexyl or octyl, ethoxycarbonylethyl, cyancethyt,
diethylaminoethyl, chloroethyl, acetoxyethyl and trifluoromethyl,
a straight-chain or branched C,p4alkenyl radical, preferably Cygalkenyl radical, which may
be unsubstituted or substituted, such as, for example, vinyl, allyl, 2-propen-2-yl, 2-buten-1-yl,
3-buten-1-yl, 1,3-butadien-2-yl, 2-penten-1-yl, 3-penten-2-yl, 2-methyl-1-buten-3-yl,
2-methyl-3-buten-2-yl, 3-methyl-2-buten-1-yl, 1,4-pentadien-3-yl, or any isomer of hexenyl,
octenyl, nonenyl, decenyl, dodecenyl, tetradecenyl, hexadecenyl, octadecenyl, icosenyt,
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henicosenyl, docosenyl, tetracosenyl, hexadienyl, octadienyl, nonadienyl, decadienyl,
dodecadienyl, tetradecadienyl, hexadecadienyl, octadecadienyl or icosadienyl,

a straight-chain or branched Cj.p4alkoxy radical, that is to say O-Cyp4alkyl, such as, for
example, methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, sec-butoxy, isobutoxy,
tert-butoxy, n-pentyloxy, 2-pentyloxy, 3-pentyloxy, 2,2-dimethylpropoxy, n-hexyloxy,
n-heptyloxy, n-octyloxy, 1,1,3,3-tetramethylbutoxy or 2-ethylhexyloxy,

a straight-chain or branched Ci.osalkylthio radical, that is to say S-Ci.p4alkyl radical,
examples of a Cqpsalkylthio being the examples indicated for a Cygsatkoxy radical wherein
the oxygen atom of the ether bond is replaced by a sulfur atom,

a Cgasaryloxy radical, that is to say O-Cg.4aryl, such as, for example, phenoxy or
4-methoxyphenyl,

a Ceaqarylthio radical, that is to say S-Cesasaryl, such as, for example, phenylthio or
4-methoxyphenylihio, ‘

a straight-chain or branched C,.salkynyl radical, preferably Co.galkynyl radical, which may be
unsubstituted or substituted, such as, for example, ethynyl, 1-propyn-3-yi, 1-butyn-4-yl,
1-pentyn-5-yl, 2-methyi-3-butyn-2-yl, 1,4-pentadiyn-3-yl, 1,3-pentadiyn-5-y}, 1-hexyn-6-yl,
cis-3-methyl-2-penten-4-yn-1-yl, trans-3-methyl-2-penten-4-yn-1-yl, 1,3-hexadiyn-5-yl,
1-octyn-8-yl, 1-nonyn-9-y!, 1-decyn-10-yl or 1-tetracosyn-24-yl, ”

a Cy.gacyl radical, preferably Co.gacyl radical; which is unsubstituted or substituted, such as,
for example, acetyl, propionyl, butanoyl or chloroacetyl,

a Cy.oqalkylsulfonyl radical, preferably Cy.galkylsulfonyl radical, or Cs.osarylsulfonyl radical,
preferably Cs.saryisulfonyl radical, which may be substituted, such as, for example,
p-toluenesulfonyl,

a Csaqcycloalkyl radical, such as, for example, cyclopropyl, cyclopropyl-methyl, éyc!obutyl,
cyclopentyl, cyclohexyl, cyclohexyl-methyl, trimethylcyclohexyl, thujyl, norbornyl, bornyl,
norcaryl, caryl, menthyl, norpinyl, pinyl, 1-adamantyl, 2-adamantyl, 5a-gonyl or 5&-pregnyl,
a Cseqaryl radical, preferably Cs.q0aryl radical, such as, for example, phenyl, 4-methylphenyl,
4-methoxyphenyl, naphthyl, biphenylyl, 2-fluorenyl, phenanthryl, anthryl or terphenylyl,

a Cr.aqaralkyl radical, prefe'rably Cy.12aralkyl radical, which may be substituted, such as, for
example, benzyl, 2-benzyl-2-propyl, p-phenethyl, 9-fluorenyl, «,a-dimethylbenzyl, w-phenyl-
butyl, w-phenyl-octyl, w-phenyi-dodecyl or 3-methyl-5-(1’,1°,3",3-tetramethyl-butyl)-benzyl,

a straight-chain or branched C,_4alkoxycarbonyl radical, that is to say C(O)0-C.4alkyl,
preferably C(O)O-C.salkyl, such as, for example, methoxy-, ethoxy-, n-propoxy-,

isopropoxy-, n-butoxy-, sec-butoxy-, iscbutoxy- or tert-butoxy-carbonyl,
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a Cgaqaryloxycarbonyl radical, that is to say C(O)O-Cr.asaryl, préferably C(0)O-Cr.10aryl,
such as, for example, phenoxycarbonyl, 4-methylphenoxycarbonyl or 4-methoxyphenoxy-
carbonyl,

a Caqgacyloxy radical, preferably Cs.sacyloxy radical, which may be unsubstituted or
substituted, such as, for example, acetoxy, ethylcarbonyloxy, cyclohexylcarbonyloxy,
benzoyloxy or chloroacetoxy,

a Cq.agcarbamoyl radical, preferably Cy.gcarbamoyl! radical, which may be unsubstituted or
substituted, such as, for example, carbamoyl, methylcarbamoyl, ethylcarbamoyl, n-butyl-
carbamoyl, tert-butylcarbamoyl, dimethylcarbamoyloxy, morpholinocarbamoyi or pyrrol-
idinocarbamoyl,

a Ca.agcarhamoyloxy radical, preferably Co.gcarbamoyloxy radical, which may be
unsubstituted or substituted, such as, for example, methylcarbamoyloxy or diethyl-
carbamoyloxy,

a sulfamoyl group having from 0 to 18, preferably from 0 to 8, carbon atoms, which may be
unsubstituted or substituted, such as, for example, sulfamoyl, methylsulfamoyl or phenyl-
sulfamoyl,

a heterocyclic ring having from 3 to 12 carbon atoms, for example 2-thienyl, 2-furyl,
1-pyrazolyl, 2-pyridyl, 2-thiazolyl, 2-oxazolyl, 2-imidazolyl, isothiazolyl, triazolyl and any other
ring system‘ consisting of thiophene, furan, pyrazale, thiazole, oxazole, imidazole,
isothiazole, thiadiazole, triazole, pyridine or benzene rings unsubstituted or substituted by
from 1 to 6 ethyl, methyl, ethylene and/or methylene substituents,

a halogen atom, such as fluorine, chlorine or bromine,

a hydroxy group, a nitro group, a cyano group or a carboxy group, or an amino group
-NR'®R"” wherein R'” and R'" are each independently of the other a hydrogen atom, a
Ci.24alkyl radical, Ci.osalkylcarbonyl radical, Cqa4alkoxycarbony! radical, Ceaqaryl radical,
Cr.asaralkyl radical, Ce.pq4arylcarbonyl radical, a Cs.psaryloxycarbonyl radical, Cg.a4arylthio-
carbonyl radical, such as, for example, amino, methylamino, ethylamino, dimethylamino, ‘
diethylamino, phenylamino, methoxycarbonylamino, acetylamino, ethylcarbonylamino,
cyclohexylcarbonylamino, benzoylamino or chioroacetylamino, or R'® and R' together
form a five- to sevén-membered heterocyclic ring, such as morpholino, piperidino or
pyrrolidino.

When a radical may be unsubstituted or substituted, examples of substituents are those
substituents mentioned above which may be dencted by the radicals A', A%, B! and B
X'is =0, =NR°® or =C(CN),, preferably =0, and X?is -O, -NR® or -C(CN)a, preferably -O,
examples of a substituent R® being the examples given above for A’, A%, B! and B2

The group =L- can in general be represented by the following formula:
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R R%2
S / =
R R R

wherein R®, R*', R*, R® R*, R® and R* are each independently of the others a hydrogen

33 35

atom, a halogen atom, such as fluorine, chlorine or bromine, an unsubstituted or substituted
C1.salkyl radical, for example a Cy.gperfluoroalkyl radical such as trifluoromethyl, an unsub-
stituted or substituted Cg_1paryl radical, such as phenyl, an unsubstituted or substituted
Cracaralkyl radical, such as benzyl or p-methoxybenzyl, or a heterocyclic ring having from 2
to 10 carbon atoms, an unsubstituted or substituted Cy.4alkoxy radical, such as a methoxy
group, a cycloalkyloxy group, such as a cyclohexyloxy group, an amino group -NR'®R'?,
R'% and R'” being as defined hereinbefors, an alkylcarbonyloxy radical, such as an acetoxy
group, an alkyithio radical, such as a methylthio group, an arylthio radical, such as a phenyl-
thio group, a cyano group or a nitro group, or

two substituents R, R¥', R%, R®, R*, R® and R®, which are located in 1,3-positions
relative to one another, together form an unsubstituted or substituted carbocyclic ring having
5 or 6 carbon atoms, such as cyclohexenyl or cyclopentenyl, which may be unsubstituted or
* substituted by one or more. Cy.,alkyt and/or C,.4alkoxy radicals,

p,gandrare 0or1.

L is preferably selected from the following group:

H H H H H H
%C\E%CYC%\S//C%\ %ﬁ /C\W/CQE _
Y (L-1), Y (L-2),
%é\c&cég% e N
H H H H
Y (L-3), Y (L-4),
e 0 c” aq\ e o7
H H H H
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H H
N C%C\C% NN C%C\Cé);/
H H H H H H
Y (L-7) and Y (L-8),

wherein p and q are each independently of the other 0 or 1, Y is a hydrogen atom, an
unsubstituted or substituted C,.,alky! radical, such as a methy! or trifluoromethyl group, an
unsubstituted or substituted C-.1.aralkyl radical, such as a benzy! or p-methoxybenzyl group,
an unsubstituted or substituted Cs.10aryl radical, such as a phenyl, m-chioropheny! or
naphthy! group, an unsubstituted or substituted C;.4alkoxy radical, such as a methoxy group,
a Cs.scycloalkyloxy group, such as a cyclohexyloxy group, a disubstituted amino group
-NR'®R'7, R'% and R'"" being as defined hereinbefore except for a hydrogen atom, such as
a dimethyl, diphenyl or methylpheny! group, morpholino, imidazolino or ethoxycarbonyl-
piperidino group, an alkylcarbonyloxy radical, such as an acetoxy group, an alkylthio radical,
such as a methylthio group, an arylthio radical, such as a phenylthio group, a cyano group, a
nitro group, or a h‘alogen atom, such as a fluorine, chlorine or bromine atom. Special
preference is given to Y being a hydrogen atom, a chlorine atom or a p-methylphenyl group
and L being a group L-2 or L-4.

%%

Examples of a carbocyclic or heterocyclic ring are as fO”OWS'
a

w :%

Ra
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Ra—_ =
N N=
| | o=
o)
O (a10), O (a1, Ra (A-12),
0
Ra O o Ra 0
. Ra>< ‘
SO, Rb 0 | s
Rb (A-13), O (a-14), Rb (A-15),
Ra O Ra Ra_ O
N
| =0
NR NR NRb
Ao (a-18), 0 (a17), © (A-18),
Ra_ 0 Ra, S Ra.,
N , N N
o)
"~ 4—NRb NRb = NRc
S (A-19), © (A-20), ADN (A-21),
0 0 o)
Ra\N Ra Ra\N
N
—NRc N
Rb (A-22), AP (A-23), (A-24),
Ra_ O Ra_ O O
ju . -
S (A-25), RN (A-26), Ra (A-27),
Ra, Ra. ° Ra. ,°
> | jn
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Ra, S O
N@ Nfg: Ra
Rb
RON (A-31), Ra (A-32), (A-33),
0 0
Ra Ra
| Ef’“
~N ™
Rb ap” N o)
Re (a3, Re  (a-ss),
Ra N _O N_ _O
o
| |
Rb " Ra 5N
O (A-36) Rb O (A-37),
o)
Rc—
DR
Ra , , o N
N O —
Rb | Rb | S0,
Rc (A-38), O (A-39), Ra  Rb A 4q
o)
Ra Rb Ra Ra 0
| . N
SO, N
o © (A-41), AP (A-42), BP (A-43),
Ra Ra
Y _ S. 0
s=( IS
N~ 0 Rb
O (A-44), Ra  (aas), O (A-46) and
o)

O (A-47), wherein Ra, Rb and Rc may, each independently of the others,
be as defined hereinbefore for A', A2, B! and B2
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The rings comprising Y', (E)* and X', and Z', (G)* and X? in formula -2 may be the same or
different. For example, when synthesis starts from two differently substituted gi‘oups (A-9)
and (A-9"), three compounds can, in principle, be formed, namely compounds having two
groups (A-9) or two groups (A-9") and compounds having both an (A-9) and an (A-9’) group.
Mixtures of that kind may also be used as oxonol dyes in accordance with the invention. The
expression "at least one oxonol dye" may include any number of oxonol dyes but generally
means from 1 to 5, preferably 1, 2 or 3, oxonol dye(s).

Ot the groups (A-1) to (A-47) mentioned hereinbefore, preference is given to the groups

(A 5), (A-6), (A-7), (A-11) and (A-14), and special preference to (A-9).

M* is an organic or inorganic cation. Examples of cations that are represented by M* are
hydrogen cations, metal cations, stich as a sodium, potassium, lithium, calcium, iron and
copper ion, a metal complex cation, an ammonium cation, including cationic dyes and a
pyridinium cation, an oxonium, sulfonium, phosphonium, selenium and iodonium ion. In
accordance with the invention, the cation is generally selected from ammonium cations,
cationic dyes and metal complexes of formulae (I-1), (I-2), (I-3), (I-4), (I-5) and (I-6) that are
substituted by a cationic group.

In principle, any cationic dye may be used. For DVD, cationic dyes having an absorption
maximum in the range from 550 to 620 nm are preferred and, for DVR, cationic dyes having
an absorption maximum at less than 450 nm are preferred. Examples of such cationic dyes
are methine dyes, especially cyanine dyes, such as zero-, mono-, di-, tri- and penta-methine
cyanine dyes and also higher vinylogous cyanine dyes (for example, see Ullmanns
Enzyklopadie der Technischen Chemie, 4th Edition (1978), Volume 16, p. 650-656; 5th
Edition, Volume A 16, 509-517), triaryl- and diaryl-methane dyes, such as diphenyl- and
friphenyl-methane dyes and xanthene dyes (for example, see Ulimanns Enzyklopadie der
Technischen Chemie, 4th Edition (1978), Volume 23, p. 387-388, 389-405 and 408-415; 5th
Edition, Volume A 27, p. 186-188, 189-204 and 209-218) and azine dyes, such as
phenazine, oxazine and thiazine dyes (for example, see Ullmanns Enzyklop&die der
Technischen Chemie, 5th Edition (1985), Volume A3, p. 216-223, 224-229 and 229-235).

In accordance with the invention, preference is given to the polymethine dyes of formula

R73 R75
AL A
=a— (V) described In WO98/28737, wherein
74 l\{ N‘i‘ 76
R R71 R72 R

A and A; are each independently of the other C(CHa)z, O, S, Se or unsubstituted or
C,-Csalkyl- or benzyl-substituted CH=CH;
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Q is CR®, CR®-CR¥=CR¥ or CR®-CR*=CR¥~CR®=CR®;
R’ and R™ are each independently of the other Cy.1.alkyl or C,.1.alkenyl each unsubstituted
or substituted one or more times by halogen, hydroxy, Cy.1salkoxy or by cyano, or Ce.1zaryl or
Cr.10aralkyl each unsubstituted or substituted by a radical R” or by two radicals R” and R™;
R”, R™, R"™ and R"® are each independently of the others hydrogen, halogen, nitro, cyano,
hydroxy, amino, NHR™®, NR™R?®°, CONH,, CONHR", CONR"’R®, S0,C;-C1salkyl, SO,NH,,
SO=NHR™, SO.NR™R®’, COOH, COOR®!, NHCOR®, NR*'COR®, NHCOOR®,
NR*' COOR®, or unsubstituted or mono- or poly-halo-, -hydroxy- or -cyano-substituted
C1-12alkyl, Cy.qpalkylthio or Cq.40alkoxy; or
R™ and R™ together, and/or R”® and R® together, in pairs, are 1,4-buta-1,3-dienylene
unsubstituted or substituted by a radical R®® or by two radicals R® and R* so that a naphthyl
is formed together with the common phenyl; -
R®, R®, R¥, R® and R®® are each independently of the others hydrogen, halogen,
C.1ealkoxy, unsubstituted or mono- or poly-halo-, -hydroxy- or -cyano-substituted Cs.qsalkyl,
Ce-Czaryl, C-Cqzaralkyl or NR™R®; or
R® and R¥ together, R and R* together, or R¥ and R®® together, in pairs, are ethylene,
ethylidene, propylene, propylidene, o-phenylene, o,2-benzylidene or 1,8-naphthylidene each
unsubstituted or substituted by a radical R* or by two radicals R®® and R,
R”" and R™ are each independently of the other hydrogen, halogen, nitro, cyano, hydroxy,
amino, NHR”®, NR°R®, CONH,, CONHR™, CONR™R®, SO,Cy.1zalkyl, SOaNHz, SO.NHR™,
SO,NR™R®, COOH, COOR®, NHCOR®, NR*'COR™, NHCOOR®, NR*'COOR™, or
Cy.1zalkyl, Cy.ipalkylthio or Cy.42alkoxy each unsubstituted or substituted one or more times
by halogen, hydroxy or by cyano;
R and R¥ are each independently of the other Cy.12alkyl or Ca.q.alkenyl each unsubstituted
or substituted one or more times by halogen, hydroxy or by Cy.izalkoxy, or Cs-Cearyl or
C.-C1aralkyl each unsubstituted or substituted by a radical R® or by two radicals R® and
R%: or
R™ and R® are, together with the common N, pyrrolidine, piperidine, piperazine or
morpholine each unsubstituted or substituted one to four times by C.4alkyl, or carbazole,
phenoxazine or phenothiazine each unsubstituted or substituted by a radical R®® or by two
radicals R® and R®;
R® and R* are each independently of the other Ci.2alkyl or Ca.q0alkenyl each unsubstituted
or substituted one or more times by halogen, hydroxy or by C.ialkoxy, or Cs-Csaryl or
Cs-C1oaralkyl each unsubstituted or substituted by a radical R® or by two radicals R® and
Rsa;
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R® and R* are each independently of the other halogen, nitro, cyano, hydroxy, NR®R?!,
CONH,, CONHR*, CONR®R?®', SO,C.1,alkyl, SO,NR*R?', COOH, COOR%, NHCOR®,
NHCOOR®, NR®ZCOR%, NRZ2COOR®, or Cy.1zalkyl or Cy.qzalkoxy each unsubstituted or
substituted one or more times by halogen;

R* and R*" are each independently of the other hydrogen, Cg.i2aryl, Cr.1zaralkyl; or Cq.10alkyl
or Cappalkenyl each unsubstituted or substituted one or more times by halogen, hydroxy or
by C;.i2alkoxy; or

R* and R"' are, together with the common N, pyrrolidine, piperidine, piperazine or
morpholine each unsubstituted or substituted one to four times by Cy.4alkyt; or carbazole,
phenoxazine or phenothiazine; and

R% and R® are each independently of the other Cg.1paryl, Cr.sparalkyl, or Cy.yalkyl or
Ca12alkenyl each unsubstituted or substituted one or more times by halogen, hydroxy or by
Ci.12alkoxy. Preference is given to the compounds CY-1 — CY-24 described in Examples A1
to A24 of W098/28737. '

Examples of preferred compositions wherein the cation is a cyanine dye are the
compoasitions D-50 and D-51 described in Examples 25 and 26:

/\ ' D-50

and

D-51.

In principle, those metal complexes of formula (I-1) or (I-2) that are substituted by one or

more cationic groups, especially ammonium groups, are suitable as the cation M.
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M may also be an ammonium cation of formula *NR''R'2R'*R"*, wherein R"", R'2, R'® and
R' are a hydrogen atom, a straight-chain or branched C1.ssalkyl radical, preferably Cy.ealky!
radical, which may be unsubstituted or substituted, such as, for example, methyl, ethyl,
n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, cyclobutyl, n-pentyl, 2-pentyl,
3-pentyl, 2,2-dimethylpropyl, hexyl, heptyl, 2,4,4-trimethylpentyl, 2-ethylhexyl or octyl,

. ethoxycarbonylethyl, cyanoethyl, diethylaminoethyl, chloroethyl, acetoxyethyl and trifluoro-
methyl,

a straight-chain or branched Cy.gsalkenyl radical, preferably C..igalkenyl radical, which may
be unsubstituted or substituted, such as, for example, vinyl, allyl, 2-propen-2-yi, 2-buten-1-yi,
3-buten-1-yl, 1,3-butadien-2-yl, 2-penten-1-yl, 3-penten-2-yl, 2-methyl-1-buten-3-y,
2-methyl-3-buten-2-yl, 3-methyl-2-buten-1-yl, 1,4-pentadien-3-yl, or any isomer of hexenyl,
octenyl, nonenyl, decenyl, dadecenyl, tetradecenyl, hexadecenyl, octadecenyl, icosenyl,
henicosenyl, docosenyl, tetracosenyl, hexadienyl, octadienyl, nonadienyl, decadienyl,
dodecadienyl, tetradecadienyl, hexadecadienyl, octadecadieny! or icosadienyl,

a Ca.geacyl radical, preferably Ca.isacyl radical, which may be unsubstituted or substituted,
such as, for example, acetyl, propionyl, butanoyl or chloroacetyl,

a C1.24alkylsulfohyl radical, preferably Cy.1galkylsulfonyl radical, or Cg.osarylsulfonyl radical,
‘preferably Cq.garylsulfonyl radical, each of which may be substituted, such as, for example,
p-toluenesulfbnyl,

a Caaqcycloalkyl radical, which may be substituted, such as, for example, cyclopropyl,
cyclopropyl-methyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclohexyl-methyl, trimethyl-
cyclohexyl, thujyl, norbornyl, bornyl, norcaryl, caryl, menthyl, norpinyl, pinyl, 1-adamantyl,
2-adamantyl, 50-gonyl or 5&-pregnyl,

a Cszaaryl radical, preferably Cs.qoaryl radical, which may be substifuted, such as, for
example, phenyl, 4-methylphenyl, 4-methoxyphenyl, naphthyl, biphenylyl, 2-fluorenyl,
phenanthryl, anthryl or terphenylyl,

a Craqaralkyl radical, preferably Cs.i0aralkyl radical, which may be substituted, such as, for
example, benzyl, 2-benzyl-2-propyl, B-phenethyl, 9-fluorenyl, o,a-dimethylbenzyl, w-phenyl-
butyl, w-phenyl-octyl, w-phenyl-dodecyl or 3-metﬁyl-5-(1 ", 1,3 3 -tetramethyl-butyl)-benzyl,
a straight-chain or branched Cs.osalkoxycarbonyl radical, that is to say C(O)0-Csalkyl,
preferably C(O)O-C1.galkyl, such as, for example, methoxy-, ethoxy-, n-propoxy-,
isopropoxy-, n-butoxy-, sec-butoxy-, isobutoxy- or tert-butoxy-carbonyl, or

a heterocyclic ring having from 3 to 12 carbon atoms, for example 2-thienyl, 2-furyl,
1-pyrazolyl, 2-pyridyl, 2-thiazolyl, 2-oxazolyl, 2-imidazolyl, isothiazolyl, triazolyl or any other

ring system consisting of thiophene, furan, pyrazole, thiazole, oxazole, imidazole,
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isathiazole, thiadiazole, triazole, pyridine or benzene rings unsubstituted or substituted by
from 1 to 6 ethyl, methyl, ethylene and/or methylene substituents.

Primary, secondary, tertiary and also quaternary ammonium cations are suitable.

The tetravalent nitrogen may also be a member of a 5- or 6-membered ring. Those systems
may also contain additional hetero atoms, such as, for example, S, N and O. Examples of
such systems are ammonium cations that are derived from 1,5-diazabicyclo[4.3.0]non-5-ene
(DBN) and 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU).

Also suitable are polyammonium salts having from 1 to 10, especially from 2 to 4,
ammonium cations, in which case the substituents described above for the "mono”
compounds may be present at the nitrogen and the tetravalent nitrogen may also be a
member of a 5- or 6-membered ring (for example, see formulae VI-3 to VI-8 given
hereinbelow).

By way of example, the compounds B1 to B180 mentioned in US-B1-6 225 024 are
examples of quatérnary ammonium cations.

Preference is given to the following ammonium cations:
11

R
lll+ R'2
R10 N R“IO' R1LI|{ILR13
E< /} 14
10" R
R (VI-1), (VI-2),

wherein R'®, R' and R'" are each independently of the others a hydrogen atom, a
Csacycloalkyl radical which is unsubstituted or substituted, for example by from one to three
Ci.salkyl radicals, such as cyclohexyl or 3,3,5-trimethylcyclohexyl or rosin amine D, or a
straight-chain or branched Cy.p4alkyl radical, R"", R'?, R* and R' are a hydrogen atom, a
straight-chain or branched Ci.3alkyl radical, preferably Cy.4salkyl radical, which may be
unsubstituted or substituted, the total number of carbon atoms in the radicals R'", R'2, R'®
and R' being in the range from 4 to 36, preferably from 8 to 22, with special preference
being given, because of their steric shielding, to ammonium cations that are derived from
2,6-di-tert-butylpyridinium or primary aliphatic amines having highly branched alkyl chains
wherein the amine nitrogen is bonded to a tertiary carbon atom, such as PRIMENE 81-R®
(Rohm & Haas Company; mixture of amine isomers having from 12 to 14 carbon atoms) or
PRIMENE JM-T® (Rohm & Haas Company; mixture of amine isomers having from 16 to 22
carbon atoms) or ethyldiisopropylamine (Hunig's base), or are a straight-chain or branched
hydroxy-C,.ssalkyl radical, especially hydroxy-Cgalkyl radical, Ce24aryl radical, especially
Ce.r0aryl radical, or Cr.pqaralkyl radical, especially Gy.qparalkyl radical, or two of the radicals
R", R"2, R" and R", togetherAwith the nitrogen atom to which they are bonded, form a five-

or six-membered heterocyclic ring, such as pyrrolidino, piperidino or morpholino; or



WO 03/042989 PCT/EP02/12307

27

RE-N"Y " N-R®
L
R") (R™),

1

(VI-3), preferably

(V1-4) or )s (VI-5),
wherein R* and R® are each independently of the other a substituent, R®® and R® are each
independently of the other a substituted or unsubstituted alkyl radical, a substituted or
unsubstituted alkenyl radical, a substituted or unsubstituted alkyny! radical, a substituted or
unsubstituted aralkyl radical, a substituted or unsubstituted aryl radical or a substituted or
unsubstituted heterocyclic radical, it being possible for the pairs R®” and R%, R® and R%,

% and R%®, and R® and R® to be connected to form a ring, and s and t are each
independently of the other O or an integer from 1 to 4, provided that when s and t have a
value of 2 or more the groups R® and R%® may be the same or different (US-B1-6 225 024);

or of formula

' 69
(RT)N, N(R®),
69 ©/
69
N(R™), (V1-8) wherein R® is a straight-chain
or branched C.galkyl radical, especially methyl, ethyl, propyl, buty! or tert-butyl, which may

be unsubstituted or substituted, for example by a cyano group, a halogen aiom or by a

Ci.salkoxy radical;
R

|
9,
RzoL_N{\ }/UN\RZN

il
—X~N—R** HG v
202 l;‘.:202

201

209

:U—Z—ZU

204
(VI-7) or R (VI-8)

wherein R, R?®2 and R* are each independently of the others a hydrogen atom, a
straight-chain or branched Ci.sealky! radical, preferably C.4galky! radical, which may be
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unsubstituted or substituted, a hydroxy-C,.gsalkyl radical, especially hydroxy-Ci.salkyl radical, '
which is unsubstituted or substituted by one or more C;.4alkyl and/or C,.,alkoxy radicals, a
Cszacycloalkyl radical, especially Cs.;cycloalkyl radical, a Cg.o4aryl radical, especially Ce.qparyl
radical, or a Cr..saralkyl radical, especially Cr.1paralkyl radical, or two of the radicals R?,

R?%2 and R*, together with the nitrogen atom to which they are bonded, form a five- or six-

meémbered heterocyclic ring, R#%

is a hydrogen atom, a Cy.4alkyl or Cy.4alkoxy radical, u and
v are integers from 1 to 3, the sum of u and v being 3, 4 or 5, and
Xis a divalent connecting group, for example a Cy.galkylene radical which is unsubstituted or

substituted by ane or more Cy.4alkyl and/or Cy4alkoxy radicals, or a group

R204
I
+

204 Ar{—C {Ar ‘lqzo4t
R2%4 R4 204 R2%
NS I A N R
{—ﬁh”tﬁh oo T6 T
or

wherein R? is as defined hereinbefore, Ar is a Cg.10aryl radical which is unsubstituted or
substituted by one or more C,4alkyl and/or C,4alkoxy radicals, Cy is a Cs.;cycloalkyl radical
which is unsubstituted or substituted by one or more C;.4alky! and/or Cy4alkoxy radicals, and
tis an integer from 0 to 4.

Diammonium compounds of formula VI-7 are derived especially from the following amines:
1,2-diaminoethane, 1,2-diamino-1-methylethane, 1,2-diamino-1,2-dimethylethane, 1,2-
diamino-1,1-dimethylethane, 1,2-diaminopropane, 1,3-diaminopropane, 1,3-diamino-2-
hydroxypropane, N-methyl-1,2-diaminoethane, 1,4-diazacyclohexane, 1,2-diamino-1,1-
dimethylethane, 2,3-diaminobutane, 1,4-diaminobutane, N-hydroxyethyl-1,2-diaminoethane,
1-ethyl-1,3-diaminopropane, 2,2-dimethyl-1,3-diaminopropane, 1,5-diaminopentane, 2-
methyl-1,5-diaminopentane, 2,3-diamino-2,3-dimethylbutane, N-2-aminoethylmorphoaline,
1,6-diaminohexane, 1,6-diamino-2,2,4-trimethylhexane, N,N-dihydroxyethyl-1,2-diamino-
ethane, N,N-dimethyl-1,2-diaminoethane, 4,9-dioxa-1,12-diaminododecane, 1,2-diamino-
cyclohexane, 1,3-diamino-4-methylcyclohexane, 1,2-diaminocyclohexane, 1-amino-2-
aminomethyl-2-methyl-4,4-dimethylcyclohexane, 1,3-diaminomethylcyclohexane, N-2-
aminoethylpiperazine, 1,1-di(4-aminocyclohexyl)methane, 1,1-di(4-aminophenyl)methane,
N,N’-diisopropyl-p-phenylenediamine, N,N'-di-sec-butyl-p-phenylenediamine, N,N’-bis(1,4-
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dimethyl-pentyl)-p-phenylenediamine, N,N’-bis(1-ethyl-3-methyl-pentyl)-p-phenylenediamine,
N,N’-bis(1-methyl-heptyl)-p-phenylenediamine, N,N'-dicyciohexyl-p-phenylenediamine, N,N'-
diphenyl-p-phenylenediamine, N,N’-di(2-naphthyl)-p-phenylenediamine, N-isopropyl-N'-
phenyl-p-phenylenediamine, N-(1,3-dimethyl-butyl)-N’-phenyl-p-phenylenediamine, N-(1-
methyl-heptyl)-N’-phenyl-p-phenylenediamine, N-cyclohexyl-N’-phenyl-p-phenylenediamine
and N,N’-dimethyl-N,N’-di-sec-butyl-p-phenylenediamine.

Special preference is given to the following compounds:

R

S

(K-9).

Suitable oxanol dyes are the oxonot dyes of formulae

1
k+

M

1

(11-8) and
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k+

(H-4), which
are described in EP-A-0Q 833 314,

and wherein A', A2 B', B3 E, G, Y', Z'; X', X% M™, m, n, x, y and k are as defined
hereinbefore and L', L2, L3, L* and L° are a methine group, which may have a substituent.
It should be noted that, in contrast to the oxonol dyes described in EP-A-833 314, wherein
M** is an onium ion containing a positively charged onium ion to which no hydrogen atom is
bonded (quaternary ammonium ion) (cf. Comparison Example 5 of EP-A-833 314, where it is
shown that the use of tertiary ammonium cations does not result in adequate modulation
factors or light-fastness properties), in accordance with the invention there may in general be
used as M* an organic or inorganic cation, that is to say, for example a primary, secondary
or tertiary ammonium cation may also be used. Preference is given to oxonol dyes of
formula (lI-4) over those of formula (l1-3).
Preference is further given to oxonol dyes of the following formulae:

Ra Ra
N |
~ - N
N™ "0 0 1
an
R (M (II-5) and
Ra Y Ra
N !
' I\\l O K+ O_ II\I
Rb (1/ky M Rb (11-6)

wherein Ra is CO.Cj.4alkyl, cyano, CF3, G(O)NHC; salkyl, C(O)NHphenyl, phenyl, OH,
Ci.4alkyl, Cy.salkoxy, NHC(O)Ci.qalkyl, NHC(O)phenyl, C(O)NHC;.4alkyl, C(O)NHphenyl,
NHC(O)OGC.salkyl, NHC(Q)Opheny! or NH,,
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NHAc

0 S

Rbis H, Cy.alkyl, phenyl, hydroxyalkyl, C(O)NHC1.4aIkyI, C(O)NHphenyl, o-methylphenyl,
benzyl or 2,4,6-trichlorophenyl, and
Y is H, Ci4alkyl, phenyl, benzyl, C(O)NH, or halogen, such as chlorine or bromine,

Ra @) Ra

X=< —SJ‘S \ >=X

0 o} Rb
Rb (17k) M* (117)

wherein Ra is H, phenyl or C,..alkyl,

Rb is H, Ci4alkyl, phenyl, hydroxy-C,.4alkyl, o-methylphenyl or benzyl and

Y is H, Cy.4alkyl, phenyl, benzyl, C(O)NH, or halogen, such as chlorine or bromine,
X, k and M* being as defined hereinbefore.

Also suitable are the oxonol dyes of formula

o o
R P LY el® Q
>< AT / R
R22 0 R24
| o
© ket 0

described in US-B1-6 225 024, wherein R*', R?%, R® and R* are each independently of the
others a hydrogen atom, a substituted or unsubstituted alkyl radical, a substituted or
unsubstituted aryl radical, a substituted or unsubstituted aralkyl radical or a substituted or
unsubstituted heterocyclic radical, L*, L? and L* are each independently of the others a
methine group which may have a substituent, m is an integer 0, 1, 2 or 3, M is an organic
or inorganic cation, and k is an integer from 1 to 10, preferably from 1 to 4, provided that
when mis 2 or 3 the groups L? and L?® may be the same or different.

Special preference is given to the compounds of formula
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O R R R R 0
R?! O / O R
22>< ><R24
R O R33 @]
o) k+ O
(1K) M (1I-9)

wherein R?', R%, R? and R?* are each independently of the others a hydrogen atom, a
C..galkyl radical, a Cy.gperfluoroalkyl radical, such as trifluoromethyl, a Cy.galkenyl radical, a
C1.4alkoxy-Cy.salkyl radical, a hydroxy-Cs4alkyl radical, a R'**R'**N-C,4alkyl radical, R'** and
R being as defined hereinbefore, a Cs.1aryl radical, such as phenyl, a Cr.jearalky! radical,
such as benzyl, or a heterocyclic ring having from 2 to 10 carben atoms, or

R?' and R* together, and/or R?® and R?* together, form an unsubstituted or substituted
carbocyclic ring, preferabiy having from 3 to 10 carbon étoms, such as cyclopropyl, cyclo-
butyl, cyclopentyl, cyclohexyl, 2-methylcyclohexyl, cycloheptyl or cyclooctyl, or an unsub-
stituted or substituted heterocyclic ring, preferably having from 2 to 10 carbon atoms, such
as piperidyl, chromanyl or morpholyl, which rings may be unsubstituted or substituted by one
or more Cy.qalkyl and/or Cy.4alkoxy radicals,

R¥®, R¥, k% R®, R*, R%® and R* are each independently of the others a hydrogen atom, a
halogen atom, such as chlorine or bromine, a Cy.galkyl radical, a Cy.gperfluoroalkyl radical,
such as trifluoromethyl, a Cs.iparyl radical, such as phenyl, a Gr.jearalkyl radical, such as
benzyl, or a heterocyclic ring having from 2 to 10 carbon atoms, or

two substituents R, R®', R®, R®, R*, R* and R*, which are located in 1,3-positions
relative fo one another, together form an unsubstituted or substituted carbocyclic ring having
5 or 6 carbon atoms, such as cyclohexenyl or cyclopentenyl, which may be unsubstituted or
substituted by one or more Cj.;alkyl and/or Cy_4alkoxy radicals,

p, q and r are 0 or 1 and M** is an organic or inorganic cation and k is an integer from 1 to
10, preferably from 1 to 4.

It should be noted that, according to US-B1-6 225 024, the oxonol dyes described in
EP-A-833 314, in contrast to the oxonol dyes described in US-B1-6 225 024, when used in
DVD recording media, do not produce adequate recording and reading properties because
of low reflectivity and a low degree of modulation and do not meet the requirements in terms
of light-fastness because errors occur in the case of prolonged irradiation, with reduced

" reading performance.

Oxonol dyes of the following general formula
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R (1M R (11-10)

wherein R®, R*, R®%, R®, R* R* and R®, p, g and r, M*" and k are as defined above and
R* and R*" are each independently of the other a hydrogen atom, an unsubstituted or
substituted Cy.10alkyl radical, Cs.scycloalkyl, Ce.1aryl, Cy4 -aralky! radical or heterocyclic
radical,

R* and R* are each independently of the other a hydrogen atom, a cyano group, a group
C(O)OR*, C(O)NR*R* or C(O)R*, an unsubstituted or substituted C1.1,alkyl radical,
Cs.rcycloalkyl, Ce.12aryl, Crqaralkyl radical or heterocyclic radical, R*® and R being an
unsubstituted or substituted Cy.12alkyl radical, Cs.scycloalkyl, Ce.10aryl, Cr.12aralkyl radical or
heterocyclic radical, or R*® and R¥, together with the nitrogen atom to which they are
bonded, forming a five- or six-membered ring, and

- R*and R* are each independently of the other a hydrogen atom, a carboxylic acid group or
an alkyl radical; are preferred. o ,

Special preference is given to oxonol dyes of the following general formula

R43 R44 : R44’ R43’

l L4q
R (1/K) M R4 (-11)

wherein M“" is an ammonium cation, such as K-1, K-2, K-3, K-4, M-1, M-2, M-3 or M-4, k is
an integer from 1 to 4, especially 1 or 2,

R* and R*" are each independently of the other a hydrogen atom, a Cy.4alkyl radical, such
as methyl or ethyl, or a perfluoro-C,.4alkyl radical, such as trifluoromethyl, a hydroxy-C;.salkyl
radical, or a Cygalkyl radical interrupted one or more times by -O-, such as '
CHoCH,CH2-0O-CH(CHjy),, a Ce.qaryl radical, such as phenyl, or a C;.p.aralkyl radical, such
as benzyl,

R* and R* are each independently of the other a hydrogen atom, a cyano or carboxamide
group,

R* and R*® are each independently of the other a hydrogen atom, a carboxylic acid group or
a salt thereof or a Cyalkyl radical,
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R* and R* are each independently of the other a hydrogen atom, a Cs.4alkyl radical, a
Ce.12aryl or Cypparalkyl radical, or

R* and R* together form a five-membered or six-membered ring, such as a cyclohexenyl or
cyclopentenyl ring, and

R* is a hydrogen atom, a halogen atom, eépecially a chlorine atom, an unsubstituted or
Cialky!- or Cy4alkoxy-substituted Cg.10ary! radical, such as phenyl or p-methylphenyl, or
C.10aralkyl radical, such as benzyl. '

Moreover, oxonol dyes of the following general formula

0 R* 0

|
R® (1/k) M

(11-12) are preferred,

wherein R?, R?, R¥ and R” are each independently of the other a hydrogen atom, a C;galkyl
radical, in particular a Cs.4alkyl radical, a hydroxy-Ci.salkyl radical, a Cy.salkenyl radical, such
as —CH»-CH=CHo, an unsubstituted or Ci..alkyl- or Cy..alkoxy-substituted Cs.12aryl, such as
phenyl, or C;.i.aralkyl radical, such as benzyl,

R* and R* are each independently of the other a hydrogen atom, a Cs.4alkyl radical, a
Cea0aryl or Coyparalkyl radical, or

R* and R* together form a five-membered or six-membered ring, such as a cyclohexenyl or
cyclopentenyl ring, and

R* is a hydrogen atom, a halogen atom, especially a chlorine atom, an unsubstituted or
Cialkyl- or Cy.halkoxy-substituted Cs.1oaryl radical, such as phenyl or p-methylphenyl, or
Cr.caralkyl radical, such as benzyl.

X, k and M** being as defined hereinbefore.

Special preference is given to the following compounds and compositions:
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Compound | R* R* R*® (1/k) M** | Example

D1 CH,CH, CH,-O- CN CHs | K- 1
CH(CHa):

D-2 CH2CH, CHz-O- CN CH; |K2 2
CH(CHz),

D-3 H CN CHs | K-1 3

D-4 CHa CN CHs | K- 4

D-5 CHs CN CHs | K2 5

D-6 CaHs CN CHs | K- B

D-7 CaHs CN CHs |K-=2 7

D-8 CH,CH, CHa-O- CN CH; | M-1 8
CH(CHs).

D-9 CHZCHz CHz-O- CN CH; | M=2 9
CH{CHa)2

D-10 CH2CHz CHa-O- CN CHs | M-3 10
CH(CHa). '

D-11 CH2CH; CHz-O- CN CHs | M 11
CH(CHa)z ' |

D-12 phenyl CN CHs K-2 12

D-13 CaHs C(O)NH, | CHs | K-2 13

D-14 CHzCH>CHo-O- CN CH; |K3 14
CH(CHs)2

D-15 CHoCHCHz-O- CN CH; | K=2 15
CH(CHa).

D-16 CHLCH,CH,-O- CN CHy | K- 16
CH(CHs)z

D-17 CH,CHaCH3-O- CN CH, |K-4 17
CH(CHa)

D-48 H CN CH; | K-3 48

D-49 CaHs CN CHs |K3 49

D-52 CoHs H CH; | K2 52

D-53 H H COO™ | K-2 53

D-54 CaHs C(O)NHz | CHy | K2 54
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@)
Compound | R* R*" (1/k) MR | Example
D-20 CHs CaoHs K-2 18
D-7 CzHs CoHs K-2 18
D-5 CHs CHs K-2 18
D-21 phenyl CoHs K-2 19
D-7 CzHs CaHs K-2 19
D-12 phenyl phenyl K-2 19
D-22 phenyl CH2CHCH,-O- K-2 20
CH(CHa)2
D-15 CH,GHzCH,-0O- CH,CH,CH»-O- K-2 20
CH(CHa)z CH(CHa).
D-12 phenyl phenyl K-2 20
D-23 CoHs CH2CH,CH2-O- K-2 21
CH(CHa).
D-15 CHCH,CH,-O- CH2CHxCH,-O- K-2 21
CH(CHa)2 CH(CHa)2
D-7 CoHs CzHs - K-2 21

D-41 and
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Compound R? R¥ R° R (1/k) MR+ Amax €

D-54 Ph Ph | Ph | Ph K-8 597.2 175936
D-55 CHs | CHg | CHs [ CHs | = K-8 594.4 62550
D-56 CHs | CHs | CHs | CHs . K-3 594.7 . 148970
D-57 tBu | tBu | CoHs | CoHs K9 - .
D-58 CHs | CHs | CH; | CH; K-9 - -
D-59 tBu | tBu | CuHs | CoHs K-8 597.2 95732
D-60 H H Ph | Ph K-8 602.9 148327
D-61 R R tBu | tBu K-8 - -
D-62 R n 1 R K-8 - -
D-63 Ph Ph Ph | Ph K-9 597.1 -
D-64 R R H H K-8 593.4 -
D-65 Ph Ph H H K-9 594.4 133022
D-66 Ph | Ph H H K-2 594.2 142542
D-67 1) 1) 1) 1) K-9 - -
D-68 Ph | n-Bu | n-Bu | Ph K-8 - -
D-69 Ph | n-Bu | n-Bu| Ph K-9 - -
" —~CH,-CH=CHa.

The oxonol dyes described above can be prepared in accordance with, or in analogy to,
methods described in DE-A-2 012 050, DE-A-2 835 074, US-A-3 681 345, US-A-4 968 593,
US-A-6 225 024 and EP-A-0 833 314.

The recording layer may also comprise, instead of a single compound of formula (1), a

mixture of such compounds with, for example, 2, 3, 4 or 5 oxonol dyes according to the
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invention. The use of mixiures, for example mixtures of isomers or homologues but also
mixtures of differing structures, can often result in an increase in solubility and/or a reduction
in the tendency to aggregate. Where appropriate, mixtures of ion-pair compounds may have
differing anions, differing cations or both differing anions and differing cations.

The oxonol dyes used in accordance with the invention have, in combination with the metal
complexes of forfnula (1), a narrow absorption band whose maximum is located at from 540
to 640 nm or in the range lower than 450 nm. The use of metal complexes of formula (1)
results, surprisingly, in a comparatively weak tendency of the oxonol dyes to aggregate in
the solid sate so that the absorption curve remains advantageously narrow even in the solid
state.

The compositions used in accordance with the invention, in the form of a solid film, as used
in optical storage media, have, on the longer-wavelength flank of the absorption band, a high
refractive index which reaches a peak value of from 2.0 to 3.0 in the range from 600 to

700 nm and more than 1.9 in the range from 390 to 430 nm, so that a medium having high
reflectivity as well as high sensitivity and good playback characteristics in the desired
spectral range can be achieved.

. The substrate, which functions as support for the layers applied thereto, is advantageously
semi-transparent (T =10 %) or, preferably, transparent (T =90 %). The support generally has
a thickness of from 0.07 to 10 mm, preferably from 0.1 to 5 mm.

The recording layer is located preferably between the transparent substrate and the
reflecting layer. The thickness of the recording layer is from 10 to 1000 nm, preferably from
30 to 300 nm, especially from 60 to 120 nm. The absorption of the recording layer is
generally from 0.1 to 1.0 at the absorption maximum. The layer thickness is very especially
so selected in dependence upon the respective refractive indices in the non-written state
and in the written state at the reading wavelength that, in the non-written state, constructive
interference is obtained but, in the written state, destructive interference is obtained, or vice
versa.

The reflecting layer, the thickness of which can be from 10 to 150 nm, preferably has high
reflectivity (R 245 %, especially R>60 %), coupled with low transparency (T<10 %). In
further embodiments, for example in media having a plurality of recording layers, the
reflector layer may likewise be semi-transparent, that is to say may have comparatively high
transparency (for example T=50 %) and low reflectivity (for example R<45 %).

The uppermost layer, for example the reflective layer or the recording layer, depending upon
the layer structure, is advantageously additionally provided with a protective layer having a
thickness of generally from 0.1 to 1000 um, preferably from 0.1 to 50 um and especially from

0.5 to 15 um. Such a protective layer can, if desired, serve also as adhesion promoter for &
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second substrate layer applied thereto, which is preferably from 0.1 to 5 mm thick and
consists of the same material as the support substrate.

The reflectivity of the entire recording medium is preferably at least 15 %, especially at least
40 % (for example 45 % for DVD-R).

The main features of the recording layer according to the invention are the very high initial
reflectivity in the said wavelength range of the laser diodes, which reflectivity can be
modified with especially high sensitivity; the high refractive index; the narrow absorption
band in the solid state; the good uniformity of the script width at different pulse durations; the
good light-stability; and the good solubility in non-halogenated solvents, especially alcohols.
The use of the compositions according to the invention results in advantageously
homogeneous, amorphous and low-scatter recording layers having a high refractive index,
and the absorption edge is surprisingly especially steep even in the solid phase. Further
advantages are high light-stability in daylight and under laser radiation of low power density
with, at the same time, high sensitivity under laser radiation of high power density, uniform
script width, high contrast, and also good thermal stability and storage stability.

At a relatively high recording speed, the results obtained are surprisingly better than with
previously known recording media. The marks are more precisely defined relative to the
surrounding medium and thermally induced deformations do not occur. The error rate (BLER
or Pl Sim 8) and the statistical variations in mark length (jitter) are also low both at normal
and at relatively high recording speed, so that error-free recording and playback can be
achieved over a large speed range. The advantages are obtained in the entire range from
600 to 700 nm (preferably from 630 to 690 nm), but are especially pronounced at 640-

680 nm, more especially at from 650 to 670 nm, very especially at 658 £5 nm.

Suitable substrates are, for example, glass, minerals, ceramics and thermosetting or
thermoplastic plastics. Preferred supports are glass and homo- or co-polymeric plastics.
Suitable plastics are, for example, thermoplastic polycarbonates, polyamides, polyesters,
polyacrylates and polymethacrylates, polyurethanes, polyolefins, polyvinyl chloride,
poiyvinylidene fluoride, polyimides, thermosetting polyesters and epoxy resins. The
substrate can be in pure form or may also comprise customary additives, for example UV
absorbers or dyes, as proposed, for example, in JP 04/167239 as light-stabilisers for the
recording layer. In the latter case it may be advantageous for the dye added to the support
substrate to have an absorption maximum hypsochromically shifted relative to the dye of the
recording layer by at least 10 nm, preferably by at least 20 nm.

The substrate is advantageously transparent over at least a portion of the range from 600 to
700 nm so that it is permeable to at least 90 % of the incident light of the writing or readout
wavelength. The subsirate has preferably on the coating side a spiral guide groove having a
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groove depth of from 50 to 500 nm, a groove width of from 0.2 to 0.8 um and a track spacing
between two turns of from 0.4 to 1.6 um, especially having a groove depth of from 100 to
200 nm, a groove width of 0.3 um and a spacing between two tums of from 0.6 to 0.8 um.
The compositions according to the invention are therefore suitable especially advantage-
ously for use in DVD media having the currently customary pit width of 0.4 um and track
spacing of 0.74 um.

For a further increase in stability it is also possible, if desired, to add known stabilisers in
customary amounts, such as, for example, a nickel dithiolate described in JP 04/025 493 as
light-stabiliser.

The recording layer comprises a compound of formula (1) or a mixture of such compounds
advantageously in an amount sufficient to have a substantial influence on the refractive
index. Such an amount is generally at least 30 % by weight, preferably at least 60 % by
weight, especially at least 80 % by weight.k

Suitable concentrations of metal complex compound(s) of formula (1) are generally from 1 to
1000 % by weight, preferably from 30 to 60 % by weight, based on the oxonol compound(s)
of formula (11).

The recording media may comprise customary additives, for example film-formers, further
Acustomary constituents, such as, for example, other chromopho‘res (for example those
having an absorption maximum at from 300 to 1000 nm), UV absorbers and/or other
stabilisers, quenchers, such as, for example, fluorescence quenchers, melting-point
depressants and decomposition accelerators.

When the recording layer comprises further chromophores, such chromophores may in
principle be any dyes that can be decomposed or maodified by the laser radiation during the
recording, or they may be inert towards the laser radiation. When the further chromophores
are decomposed or modified by the laser radiation, this can take place directly by absorption
of the laser radiation or can be induced indirectly by the decomposition of the compounds of
formula (1) or (Il) according to the invention.

When further chromophores having optical properties that conform as far as possible to
those of the oxonol dyes are used, this should preferably be the case in the range of the
longest-wavelength absorption flank. Preferably the wavelengths of the inversion points of
the further chromophores and of the oxonol dyes are a maximum of 20 nm, especially a
maximum of 10 nm, apart. In that case the further chromophores and the oxonol dyes
should exhibit similar behaviour in respect of the laser radiation so that it is possible to use
as further chromophores known recording agents the action of which is synergistically

enhanced by the compounds of formula (I) or (I1).
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When further chromophores or coloured stabilisers having optical propetties that are as
different as possible from those of compounds of formula (1) or (Il) are used, they advantage-
ously have an ébsorption maximum that is hypsochromically or bathochromically shifted
relative to the dye of formuia (1) or (I1). In that case the absorption maxima are preferably at
least 50 nm, especially at least 100 nm, apart. Examples thereof are UV absorbers that are
hypsochromic to the dye of formula (1) or (If), or coloured stabilisers that are bathochromic to
the dye of formula (!) or (Il) and have absorption maxima lying, for example, in the NIR or IR
range. Other dyes can also be added for the purpose of colour-coded identification, colour-
masking ("diamond dyes") or enhancing the aesthetic appearance of the recording layer. In

. those cases, the further chromophores or coloured stabilisers should exhibit behaviour that
is preferably as inert as possible in respect of light and laser radiation.
When chromophores or coloured stabilisers are used for other purposes, the amount thereof
should preferably be so low that their contribution to the total absorption of the recbrding
layer in the range from 800 to 700 nm is at most 20 %, preferably at most 10 %. In such a
case, the amount of additional dye or stabiliser is advantageously at most 50 % by weight,
preferably at most 10 % by weight, based on the recording layer.
Further chromophores that can be used in the recording layer in addition to the oxonol
compounds are, for example, cyanines and cyanine metal complex salts (US-A-5 958 650),
styryl compounds (US-A-68 103 331), azo dyes and azo metal complexes (JP-A-11/028865),
phthalocyanines (EP-A-232 427, EP-A-337 209, EP-A-373 643, EP-A-463 550,
EP-A-492 508, EP-A-509 423, EP-A-511 590, EP-A-513 370, EP-A-514 799, EP-A-518 213,
EP-A-519 419, EP-A-519423, EP-A-575 816, EP-A-600 427, EP-A-676 751, EP-A-712 904,
WQO-98/14520, WO-00/09522, CH-693/01), porphyrins and azaporphyrins (EP-A-822 546,
US-A-5 998 093), dipyrromethene dyes and metal bhelate compounds thereof
(EP-A-822 544, EP-A-903 733), xanthene dyes and metal complex salts thereof
(US-A-5 851 621) or quadratic acid compounds (EP-A-568 877), also oxazines, dioxazines,
diazastyryls, formazans, anthraquinones or phenothiazines.
Besides the metal complexes of formula I, further stabilisers or fluorescence quenchers may
be used, for example metal complexes of nitrogen- or suifur-containing enolates,
phenolates, bisphenolates, thiclates, bisthiolates or of azo, azomethine or formazan dyes,
e.g. ®Irgalan Bordeaux EL (Ciba Spezialititenchemie AG) or similar compounds, hindered
phenols and derivatives thereof (where appropriate also as anions X°), e.g. "Cibafast AO
(Ciba Spezialititenchemie AG), hydroxyphenyl-triazoles, -triazines or other UV absorbers,
e.g. ®Cibafast W or ®Cibafast P (Ciba Spezialititenchemie AG) or hindered amines (TEMPO

or HALS, also in the form of nitroxides or NOR-HALS, where appropriate also as anions X)
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Many such structures are known, some of them also in connection with optical recording
media, for example from US-A-5 219 707, JP-A-06/199045, JP-A-07/76169 or
JP-A-07/262604.

The recording medium according to the invention, in addition to comprising the compounds
of formula (1) or (1), may additionally comprise salts, for example ammonium chloride,
pentadecylammonium chiloride, sodium chloride, sodium suifate, sodium methyl sulfonate or
sodium methyl sulfate, the ions of which may originate, for example, from the components
used. The additional salts, if present, may be present praferably in amounts of up to 20 % by
weight, based on the total weight of the recording layer.

Reflecting materials suitable for the reflective layer include especially metals, which provide
good reflection of the laser radiation used for recording and playback, for example the
metals of Main Groups lll, IV and V and of the Sub-Groups of the Periodic Table of the
Elements. Al, In, Sn, Pb, Sb, Bi, Cu, Ag, Au, Zn, Cd, Hg, Sc, Y, La, Ti, Zr, Hf, V, Nb, Ta, Cr,
Mo, W, Fe, Co, Ni, Ru, Rh, Pd, Os, Ir, Pt, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm,
Yb and Lu, and alloys thereof are especially suitable. Special preference is given to a
reflective layer of aluminium, silver, copper, gold or an alloy thereof, on account of their high
reflectivity and ease of production.

Materials suitable for the protective layer include chiefly plastics, which are applied in a thin
layer to the support or to the uppermost layer either directly or with the aid of adhesive
layers. It is advantageous to select mechanically and thermally stable plastics having good
surface properties, which may be modified further, for example written. The plastics may be
thermosetting plastics or thermoplastic plastics. Preference is given to radiation-curable (for
example by means of UV radiation) protective layers, which are particularly simple and
economicatl to pkoduce. A wide variety of radiation-curable materials are known. Examples of
radiation-curable monomers and oligomers are acrylates and methacrylates of diols, triols
and tetrols, polyimides of aromatic tetracarboxylic acids and aromatic diamines having
Ci-Caalkyl groups in at least two ortho-positions to the amino groups, and oligomers with
dialkylmaleimidyl groups, e.g. dimethylmaleimidyl groups.

The recording media according to the invention may have additional layers, for example
interference layers. It is also possible to construct recording media having a plurality of (for
example two) recording layers. The structure and the use of such materials are known to the
person skilled in the art. Preference is given to interference layers that are arranged
between the recording layer and the reflecting layer and/or between the recording layer and
the substrate and consist of a dielectric material, for example as described in EP-A-353 393

of TiOy, SisN,, ZnS or silicone resins.
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The recording media according to the invention can be produced by processes known per
se, it being possible for various methods of coating to be employed depending upon the
materials used and their function.

Suitable coating methods are, for example, immersion, pouring, brush-coating, blade-
application and spin-coating, as well as vapour-deposition methods carried out under a high
vacuum. When, for example, pouring methods are used, solutions in organic'soivents are
generally employed. Suitable coating methods and solvents are described, for example, in
EP-A-401 791.

The recording layer is applied preferably by spin-coating with a dye solution, solvents that
have proved satisfactory being especially alcohols, such as, for example, 2-methoxyethanol,
n-propanol, isopropanol, isobutanol, n-butanol, amyl alcohol or 3-methyl-1-butanol and
mixtures thereof. Ethers (dibutyl ether), ketones (2,6-dimethyl-4-heptanone, 5-methyl-2--
hexanone) or saturated or unsaturated hydrocarbons (toluene, xylene) can also be used, for
example in the form of mixtures (e.g. dibutyl ether / 2,6-dimethyl-4-heptanone) or mixed
components.

The invention therefore relates also to a method of producing an optical recording medium,
wherein a solution of a compound of formula (I) in a non-halogenated organic solvent is
applied to a substrate having depressions. The application is preferably carried out by spin-
coating. ‘ ‘ ’

The application of the metallic reflective layer is preferably effected by sputtering, vapour-
deposition in vacuo or by chemical vapour deposition (CVD). The sputtering technique is
especially preferred for the application of the metallic reflective layer on account of the high
degree of adhesion to the support. Such techniques are known and are described in |
specialist literature (e.g. J.L. Vossen and W. Kern, "Thin Film Processes", Academic Press,
1978).

The structure of the recording medium according to the invention is governed primarily by
the readout method; known function principles include the measurement of the change in
transmission or, preferably, reflection, but it is also known to measure the fluorescence
instead of the transmissicn or reflection.

When the recording medium operates on the basis of a change in reflection, the recording
medium may be structured, for example, as follows: transparent support / recording layer
(optionally multilayered) / reflective layer and, if expedient, protective layer (not necessarily
transparent); or support (not necessarily transparent) / reflective layer / recording layer and,
it expedient, transparent protective layer. In the first case, the light is incident from the
support side, whereas in the latter case the radiation is incident from the recording layer side
or, where applicable, from the protective layer side. In both cases the light detector is
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located on the same side as the light source. The first-mentioned structure of the recording
medium is generally preferred for DVD-R, the latter-mentioned structure (inverse structure)
is desirable especially for recording systems in the blue-violet range (DVR; EP-A-822 546
and EP-A-1 103 962).

When the recording medium operates on the principle of a change in light transmission, the
following structure, for example, comes into consideration: transparent support / recording
layer (optionally multilayered) and, if expedient, transparent protective layer. The light for
recording and for readout can be incident either from the support side or from the recording
layer side or, where applicable, from the protective layer side, the light detector in this case
always being located on the opposite side.

Suitable lasers are those having a wavelength of 600-700 nm, for example commercially
available lasers having a wavelength of 602, 612, 633, 635, 647, 650, 670 or 680 nm,
especially semi-conductor lasers, such as GaAsAl, InGaAlP or GaAs laser diodes having a
wavelength especially of about 635, 650 or 658 nm, with a wavelength of from 380 to

420 nm, especially 405 + 5 nm, for the blue-violet range. The recording is generally effected
point for point, by modulating the laser in accordance with the mark lengths and focussing its
radiation onto the recording layer.

The method according to the invention allows the storage of information with great reliability
and stability, distinguished by very good mechanical and thermal stability and by high light-
stability and by sharp boundary zones of the pits. Special advantages include the high
contrast, the low jitter and the surprisingly high signal/noise ratio, so that problem-iree
readout is achieved.

The readout of information is carried out according to methods known per se by registering
the change in absorption or reflection using laser radiation, for example as described in
"CD-Player und R-DAT Recorder" (Claus Biaesch-Wiepke, Vogel Buchverlag, Wirzburg
1992).

The information-containing medium according to the invention is especially an optical
information material of the WORM type. It can be used, for example, as a playable DVD
(digital versatile disk), as storage material for a computer or as an identification and security
card or for the production of diffractive optical elements, for example holograms.

The invention accordingly relates also to a method for the optical recording, storage and
playback of information, wherein a recording medium according to the invention is used. The
recording and the playback advantageously take place in a wavelength range of from 600 to
700 nm, or less than 450 nm. ‘

The compositions according to the invention are, moreover, suitable for the production of
printing inks having excellent application properties for various uses such as intaglio/flexo-
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graphic printing, sheet offset printing and sheet-metal printing, and for the production of
colour filters that have an advantageously narrow absorption curve. The invention
accordingly relates also to a printing ink or colour filter (optical filter) comprising a
composition according to the invention, whetrein oxonols are particularly preferred, wherein
M** is a hydrogen cation. The invention relates especially to an optical filter comprising a
support layer and a filter layer, wherein the filter layer comprises a composition according to
the invention. The optical filters can themselves be used for example in electro-optical
systems such as TV screens, liquid crystal displays, charge coupled devices, plasma
displays or electroluminescent displays and the like.

The filter layer contains from 1 to 75 % by weight, preferably from 5 to 50 % by weight, most
preferably from 25 to 40 % by weight, of the composition according to the invention, based
on the total weight of the filter layer, dispersed in a high-molecular-weight organic material.
The support layer is preferably substantially colourless (T = 95 % in the entire visible range
from 400 to 700 nmy). Further details relating to the production of colour filters and the high-
molecular-weight materials used in the production of colour filters are described, for
example, in High-Technology Applications of Organic Colorants, Peter Gregory, Plenum
Press, New York and London 1991, p. 15 to 25, WO01/04215 and W002/10288. Optical
filters having an absorption maximum in the range from 560 to 620 nm are, for example,
suitable as very-narrow-band optical fiiters for plasma displays (see, for example,

EP-A-1 124 144).

The printing inks of the invention contain the compositions of the invention judiciously in a
concentration of from 0.01 to 40% by weight, preferably from 1 to 25% by weight, with
particular preference from 5 to 10% by weight, based on the overall weight of the printing
ink, and may be used, for example, for gravure printing, flexographic printing, screen
printing, offset printing, or continuous or dropwise inkjet printing on paper, board, metal,
wood, leather, plastic or textiles, or else in special applications in accordance with
formulations which are general knowledge, for example in publishing, packaging or freight, in
logistics, in advertising, in security printing or else in the office sector for ballpoint pens,

felt-tip pens, fibre-tip pens, inking pads, ink ribbons or inkjet printer cartridges.
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The Examples that follow illusirate the invention. Unless otherwise indicated, figures in

percent and in parts are percent by weight and parts by weight, respectively.

Unless otherwise indicated, Amax and € were measured in DMF (dimethylformamide).

in the Examples hereinbelow, the ammonium salt'of Primene 81R® (Rohm & Haas
Company, mixture of Cy2.14amine isomers) is shown in idealised form:
H

N

7\
Hy

Example 1: A

100 parts of N-(3-isopropoxy-propyl)-3-cyano-4-methyl-6-hydroxy-2-pyridone are stirred with

33 paris of 1,1,3,3-tetramethoxy-propane in 120 parts of pyridine for 2 hours at 110°C under

inert gas. After cooling to room temperature, the reaction product is pracipitated out, and the

solid material is separated off by means of suction filiration and washed, in succession, with

25 parts of pyridine and 200 paris of water. The target compound of the formula indicated
‘below is dried at 90°C in vacuo (120 mbar) (yield: 63 %). 53 barts of the crude product are
stirred in 300 parts of methanol for 10 minutes at 70°C. After cooling, the residus is

separated off by means of suction filtration, washed with 100 parts of methanol and dried at

90°C in vacuo (yield: 66 %).

) = 0

A A o

Amax = 603 nm (&1 148 469) in DMF
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Example 2:

57 parts of the product obtained in Example 1 are stirred in 300 paris of methanol at room
temperature, and 11 parts of Primene 81R® (Rohm & Haas Company, mixture of
Ci2.14amine isomers) are added. The solution is treated with active carbon and the filirate is
concentrated. The residue is dried at 90°C. A blue product of the formula indicated below is
obtained (yield: 56 %).

Amax = 603.5nm (:199 536) in DMF

D-2

The compounds D-3 to D-17 indicated below can be obtained in analogy to the methods
described in Examples 1 and 2:,
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Example | Com- R* R* R* (1K) | Amax g
pound MK+

3 D-3 H CN CHy |K- 603.5 198 600
4 D-4 CHs CN CH; | K- 601.5 116 500
5 D-5 CHs CN CHs |K2 |601.8 200 300
6 D-6 CoHs CN CH; | K-1 602.6 187 500
7 D-7 C2zHs CN CH: |K2 |603 194 300
8 D-8 R CN CHs | M-1

9 - D-9 R CN CH; [ M2

10 D-10 R CN |CHs | M-3

11 D-11 R CN CH: | M4

12 D-12% phenyl CN CH; |K-=2 605.2 138 200
13 D-13 CaHs C(O)NH, | CH; | K2 [589

14 D-14? R CN CHs | K3 602.9 176 000
15 D-15 R CN CHs |K=2 603.5 199 500
16 D-16 R CN CH; | K-

17 D-17 R CN CH; |K-4

48 D-48% H CN CH; |K-=3 603.3 214 200
49 D-492 CoHs CN CH; |K3 [86027 217 600
52 D-529 CoHs CHs |K=2

53 D-53% H COO | K-2

54 D-54% CzHs C(O)NHg | CHz | K-2

" CH,CHy CHy-0-CH(CHg),.

% These compounds are obtained in accordance with, or in analogy to, the method

described in Example 12.

% These compounds are obtained in accordance with, or in analogy to, the method

described in Example 53.

Example 12
22,62 g (0.1 mol) of N-phenyl-3-cyano-4-methyl-6-hydroxy-2-pyridone together with 8.21 ¢

(0.05 mol) of tetramethoxypropane, 9.27 g (0.05 mol) of Primene 81R® in 200 ml of n-

butanol are boiled under reflux for 18 hours. The suspension is filtered whilst hot and then

cooled. The blue product that precipitated out is filtered off under suction, washed with
ethanol and dried at 80°C in vacuo (120 mbar).
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The compounds D-20 to D-31 indicated below are obtained in analogy to the methods
described in Examples 1, 2 and 12, with a mixture of two different starting materials in a ratio

of 50:50 being used instead of a single N-(3-isopropoxy-propyl)-3-cyano-4-methyl-6-

hydroxy-2-pyridone starting material:

Example Compound | R* R* (17k) M
18 D-20 CHs CzHs K-2"
18 D-7 C:Hs CoHs K-2"
18 D-5 CHs CHs K-2"
19 D-21 phenyl CsHs K-27
19 D-7 CoHs CzHs K-2%
19 D-12 phenyl phenyl K-22
20 D-22 phenyl CH3CHzCH,-O- K-2°
CH(CHa)s
20 D-15 CH,CH,CH,-O- CHaCHyCHy-O- K-2%
CH(CHa). CH(CHas)z
20 D-12 phenyl phenyl K-2%
21 D-23 CzHs CHyCHoCH,-C- K-2
CH(CHs)z
21 D-15 CH,CH,CH,-O- CH,CH,CH-O- K-29
CH(CHg), CH(CHa)z
21 D-7 CaHs CaHs K-2%

Y The mixture of D20: D7: D5 obtained in Example 18 exhibits & Amax Of 601.9 nm.

% The mixture of D21: D7: D12 obtained in Example 19 exhibits a Amax of‘603.3 nm.
% The mixture of D22: D15: D12 obtained in Example 20 exhibits a Amax of 603.9 nm.
4 The mixture of D23: D15: D7 obtained in Example 21 exhibits a Amax of 602:8 nm.
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Example 22:

D-40 (hmax= 492.6 nm; £ = 151 500)

D-41 (Amax= 610 nm (acetonitrile))
Example 24:

D-42 (Apax=610 nm (acetohitrile)) L

Example 25:

246 mg of the pyridinium salt of the oxoncl dye (= D-16) indicated below are dissolved in
40 mi of acetone at room temperature. 256 mg of the perchlorate salt of the cyanine dye
indicated below are dissolved in 25 ml of acetone and added dropwise 1o the solution of the
oxonol dye. The solution is stirred for half an hour at room temperature, filtered and
concentrated by evaporation. The residue is taken up in 18 mi of methylene chloride,
washed three times with 15 ml of water and concentrated by evaporation. 466.1 mg of the
ion pair indicated below are obtained.
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D-50 (Amax= 596 nm; € = 236 200 (ethanol))

Example 26:

61.5 mg of the pyridinium salt of the oxonol dye indicated below (= D-16) are dissolved in
25 ml of ethanol at 30-40°C. 58 mg of the iodide salt of the cyanine dye indicated below are
dissolved in 20 ml of ethanol and added dropwise to the solution of the oxonol dye. The
solution is stirred for half an hour at room temperature, filtered and concentrated by
evaporation. The residue is taken up in 4 ml of deionised water, treated with ultrasound for
half an hour, filtered and dried. 102.1 mg of the ion pair indicated below are obtained.

o :
R ﬁmﬁ@“
° B

Y X
D-51
Example 27:

100 mg of D-50 obtained in Example 25 are dissolved in 25 ml of methanol at room
temperature. 30.6 mg of M-5 are dissolved in 80 ml of methanol at from 45 to 50°C and
added to the solution of D-50. The solution is stirred for half an hour at room temperature,
filtered and concentrated by evaporation. The residue is taken up in 4 ml of deionised water,
treated with ultrasound for half an hour, filtered and dried. 130.1 mg of a mixture of D-50 and
M-5 are obtained.
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Example 28
A solution of 3 parts of ethylenediamine in 20 parts of ethanol is added to a solution of

12 parts of salicylaldehyde in 100 parts of ethanol and the resulting mixture is heated until a
solution is obtained. 9 parts of copper acetate in water are added, a grey precipitéte being
obtained. The mixture is cooled and filiered, a greenish solid of the following formula being
obtained:

M-5

Example 53
15.4 g (0.1 mol) of citrazinic acid together with 8.16 g (0.05 mol) of tetramethoxypropane

and 15 ml of hydrochloric acid (conc.) are suspended in 100 mi of 2-ethoxyethanol and
boiled under reflux for 17 hours. After cooling, the precipitate is filiered off under suction,
washed with methanol and dried at 80°C in vacuo (120 mbar). 7. 37 g of blue product are
obtained, which is converted to D-53 using Primene 81R®. '

The complexes indicated in Table 2 below can be obtained in analogy to the method

described in Example 28.

2 Y
R?‘ R° R F{S )
R R
= N N— R”
Y
/ 62
R52 O O R
64 R



Table 2
Ex. ’ Ccmp. B TRZ |R® = BT R RS TR™ R R R T TR [Me
129 M1 |[H |H H H H |H *N(CHa)s.Y H CHy |H |H |CHs|H |CHsl|Cu
Y A
30 M2 |H [H *N(CHa)s Y- H J|H |H *N(CH3); Y H H H H|H |H [H |Cu
2Y‘ . " .
31 M3 [H [H *N(CHa)s Y H H |[H *N(CHa)s Y H H "I IH [H |cCu
2Y ‘
32 M4 TH [H OCH.CH,- H H [H OCH.CH,- H H H HiH [H |H [Cu
2Y *N(CHa)s Y- *N(CHg)s Y-
28 M5 [H  [H H H H |H H H H H HIH |H |H Tcu
33 M6 |H [|H H CHs |H |H H CH; [H |[H {HI|H |H |[H |[cCu
34 M7 [H [H H - OCH; |H [H H OCHs | H H H|H |H [H [cu
35 M-8 H H OC12H25 H H H OC12H25 H H H H H H H Cu
36 M9 |H |H |OCHsOCH; H - H |H OC,H,OCHj 1 H H H H|H |H |[H |cu
37 M-10|H [H OC,H.OC,H,OC:Hs | H H |H OC,H,OC,HOC,Hs | H H H HiH |H |H |[Cu
38 M-11|H |H O-tert-C,Hg H H [H O-teri-C,Hg H H H HI|H |H |[H |Cu
39 M-12 | H H H H H H H H CgHs Csz H H H H Cu
40 M-13 | CHs | H H CH; {CHs|H H CH; |H H HiH [H [H lcu
41 M-14 |H |H H H H |H H H H H MK H |H |Cu
42 M-15 |H | H H H H H H H H H non H |H Co
43 M-16 |[H [+ ~|H tet- [H [tert- [H tet- |H H DO ITH [H [N
CaHo CsHe C4Hg CaHs
44 M-17 {H | H H H H |H H H H H non H |[H [Ni
45 M-18 |[H |H N(CHa)» H H |H N(CHa)2 H H |H vm H |[H [Ni
46 M19|H [H OP(O)(OC;Hs), H H |H OP(0)(OC:Hs), H H H HIH |H |[H [cu
47 M-20 [H |SOs [H : H H. [SOs [H A H H H HI{H |[H [H [cu
Y1* \ Y1+
48 M-21 |H |H O-tert-C4Hg H H |H O-tert-C4Ho H H H 212 | CN|CN |Ni
49 M22 |H [H H H H |H H H H H E 8 19 Ni
50 M-23 [ ¥ 4 H °) & & H 9 H H 2 12 |CN|CN [Ni.

T'R? and R® together form a cyclohexane ring; 2 R? and R° together form a double bond; ¥ R?, R

and R together, and/or R®' and R* together, form a pheny! ting; @ -C(O)OCH,CH.OCH;CH,OH.

2 R%and R® together form a phenyi ring; 7 R®

€S

686710/€0 OM

LOETL/T0dA/1Dd
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Example 54

2.80 g N,N-diphenylbarbituric acid and 1.43 g mono-hydrochloride salt of N-[5-
(phenylamino)-2,4-pentadienylidene]aniline are dissolved in 40 ml acetone and cooled in an
ice-bath to 5°C. Then 3 ml triethylamine are added and the mixture is stirred for 3 h. The
violet solution is concentrated by evaporation, the residue is washed with diethyl ether and
water and dried at 45°C. 3.14 g of the ion pair D-54 indicated below are obtained.

The compounds D-55 to D-70 indicated below can be obtained in analogy to the method

described in Examples 54:
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Example | Com- R | R [ R° | R [(IKM® Amax g
pound
54 D-54 Ph | Ph [-Ph | Ph K-8 597.2 175936
55 D-55 | CHs | CHy | CHs | CHa K-8 594.4 62550
56 D-56 | CHs | CH; | CH; | CHs K-3 594.7 148970
57 D-57 | tBu | tBu | C,Hs | CoHs | K-9 - -
58 D58 | CHy | CH; | CH; | CHs K-9 - -
59 D-59 | tBu | 1BuU | CaHs | CaHs | K-8 5972 | 95732
60 D-60 H H | Ph | Ph K-8 602.9 148327
61 D-61 R " | tBu | tBu K-8 - -
62 D-62 R R R R K-8 - -
63 D-63 Ph | Ph | Ph | Ph K-9' 597.1 -
64 D-64 D N H H K-8 593.4 -
65 D-65 Ph | Ph | H H K-9 594.4 133022
66 D-66 Ph | Ph | H H K-2 594.2 142542
67 D-67 R " L R K-9 - -
68 D-68 Ph | n-Bu | n-Bu| Ph K-8 - -
69 D-69 Ph [ n-Bu|nBu| Ph K-9 - .
" —CH,-CH=CH.

Application Example 1

1.5 % by weight of an equimolar mixture of M-5 and D-2 according to Example 2 are
dissolved in 1-propanol and the solution was filtered through a Teflon filter having a pore
size of 0.2 pm and applied, by the spin-coating method, at 1000 rev/min to the surface of a
0.6 mm-thick, grooved polycarbonate disc (groove depth 170 nm, groove width 350 nm,
track spacing 0.74 um) of diameter 120 mm. Excess solution is spun off by increasing the
rotational speed. On evaporation of the solvent, the dye remained behind in the form of a
uniform, amorphous solid layer. After drying in a circulating-air oven at 70°C (10 minutes),
the solid layer exhibits an absorption of 0.50 at 823 nm. In a vacuum coating apparatus
(Twister™, Balzers Unaxis), a 70 nm-thick layer of silver is then applied, by atomisation, to
the recording layer. Then a 6 um-thick protective layer of a UV-curable photopolymer (650-
020, DSM) was applied thereto by means of spin-coating. The recording support exhibited a
reflectivity of 48 % at 658 nm.

Using a commercial test apparatus (DVDT-R™, Expert Magnetics), marks are written into
the active layer at a speed of 3.5 m/sec and a laser power of 9.5 mW using a laser diode of
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wavelength 658 nm. The dynamic parameters are then determined using the same test
apparatus, with good measurement values being obtained: DTC jitter = 9.0 %; R14H = 47 %;
114/14H = 0.6.

Application Example 2

0.2 % by weight of compound D-7 according to Example 7 are dissolved in a plasticiser, in
one instance together with, and in one instance without, an equimolar addition of compound
M-5 of Example 28, and then incorporated at 160°C into a PVC film. The absorption
spectrum of the two films is measured using a commercial UV/VIS spectrophotometer
(Carey). The half-value width measured at 580 nm was 65 nm in the case of the filter
comprising the aggregated form (without the addition) and, in the case of the disaggregated
form, is 24.5 nm at 613 nm.

Application Example 3

83.3 g of zircon ceramic beads, 2.8 g of an equimolar mixture of M-5 and D-2, 0.28 g of
Solsperse® 5000, 4.10 g of Disperbyk® 161 (dispersant/BYK Chemie: 30% solution of a high
molecular mass block copolymer having groups with pigment affinity, in 1:6 n-butyl
acetate/1-methoxy-2-propyl acetate) and 14.62 g of propylene glyccl monomethyl ether
acetate (MPA, CAS Reg. N2 108-65-6) in a 100 ml glass ves-sel are stirred at 23°C with a
Disperrﬁat at 1000 rpm for 10 minutes and at 3000 rpm for 180 minutes. Following the
addition‘ of 4.01 g of acrylic pblymer binder (35% solution in MPA) at room temperature,
stirring is continued at 3000 rpm for 30 minutes. After the beads have been separated off,
the dispersion is diluted with an equal amount of MPA. A glass substrate (Corning Type
1737-F) is coated with this dispersion in a paint spin-coating apparatus and is spun at 1000
rpm for 30 s. The drying of the coat is carried out at 100°C for 2 minutes and at 200°C for 5
minutes on a hotplate. The coating thickness of the resultant bright violet/blue film is 0.4 pm.
Application Example 4

NH, CH, CH, NH,

(D-72))
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0.01 mol of the oxonol D-71 are dissolved in 50 mi triflucroacetic acid (TFA). 0.01 moi M-5
are also dissolved in TFA. Both solutions are mixed under vigorous stirring. The obtained
dark violet precipitate is filtered off, washed with water until neutral, dried and sieved.

In a 100 ml glass vessel containing 83.3 g of zircon ceramic beads, 2.8 g of the above
product (D-71/M-5), 0.28 g of Solsperse® 5000, 4.10 g of Disperbyk® 161 (dispersant/BYK
Chemie: 30% solution of a high molecular mass block copolymer having groups with
pigment affinity, in 1:6 n-butyl acetate/1-methoxy-2-propy! acetate) and 14.62 g of propylene
glycol monomethyl ether acetate (MPA, CAS Reg. N2 108-65-6) are stirred at 23°C with a
Dispermat at 1000 rpm for 10 minutes and at 3000 rpm for 180 minutes. Following the
addition of 4.01 g of acrylic polymer binder (35% solution in MPA) at rcom temperature,
stirring is continued at 3000 rpm for 30 minutes. After the beads have been separated off,
the dispersion is diluted with an equal amount of MPA. A glass substrate (Corning Type
1737-F) is coated with this dispersion in a paint spin-coating apparatus and is spun at 1000
rpm for 30 s. The drying of the coat is carried out at 100°C for 2 minutes and at 200°C for 5
minutes on a hotplate. The coating thickness achieved is 0.4 um. A bright violet/blue film is

obtained.
If instead of 2.8 g of the product (D-71/M-5) 0.8 — 2.0 g epsilon CuPc (Atlantic Blue) and 0.8
— 2.0 g of the product (D-71/M-5) are used, a bright blue film is obtained. With more oxonol

the color becomes more violet.

Similar results are obtained, if instead of the oxonol D-71 the oxonol D-72 or D-73 is used.
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What is claimed is:

1. A composition comprising at least one oxonol dye and at least one metal complex of

the following formula

(I-2) wherein

Me is a transition metal of Sub-Group 7, 8, 9, 10, 11 or 12, preferably 9, 10 or 11,

D' and D? are each independently of the other a carbocyclic or heterocyclic ring or ring
system, which may be unsubstituted or substituted by one or more groups R® and R,
R® and R°® being a halogen atom, such as fluorine, chlorine or bromine, an amino
group, an alkylamino group, a dialkylamino group, a nitro group, a cyano group, a
hydroxy group, an unsubstituted or substituted alkyl radical, an unsubstituted or
substituted hydroxyalkyl radical, an unsubstituted or substituted alkoxy radical, an alkyl
radical which is interrupted one or more times by -O- or by -S- and which may be
unsubstituted or substituted, an acyl radical, a phenyl group, an ester group, such as a
phosphonic acid, phosphoric acid or carboxylic acid ester group, a carboxamide‘group,
a sulfamide group, an ammonium group, a carboxylic acid, sulfonic acid, phosphonic
acid or phosphoric acid group or a salt thereof,

R' and R* are each independently of the other a hydrogen atom or an unsubstituted or
substituted alkyl radical, aryl radical or aralkyl radical,

R?, R?, R® and R® are each independently of the others a hydrogen atom, a cyano
group, an unsubstituted or substituted alky radical, alkoxy radical, aryl radical or

aralkyl radical, an ester group, a carboxamide group, a sulfamide group, a trialkyl-
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ammonium group, a carboxylic acid, sulfonic acid, phoéphonic acid or phosphoric acid
group or a salt thereof, or

R? and R® together, or R* and R? together, form a double bond, a cycloalkyl ring or a
heterocyclic ring, or

R?, R* R® and R* together form an aromatic carbocyclic or heterocyclic ring,

R? and R° together, and/or R* and R¥ together, form, each pair independently of the
other, a carbony! group or a thiocarbonyl group,

R", R”, R® and R® are each independently of the others a hydrogen atom or an
unsubstituted or substituted alkyl radical, aryl radical or aralkyl radical, or

R” and R” together, and/or R® and R® together, form, each pair independently of the

other, a carbony! group or a thiocarbonyl group.

2. A composition according to claim 1, wherein the oxonol dye is a dye of formula

Al L A
I/ ji Mk+
B1 1. 'X2 - BZ

(I-1) or

v E’ J\ g

(1-2)

wherein A', A%, B' and B? are in each case a substituent; Y' and Z' are in each case a
group of atoms necessary for the formation of a carbocyclic or heterocyclic ring; E and
G are in each case a group of atoms necessary for the formation of a chain having
conjugated double bonds; X' is =0, =NR°® or =C(CN),, R® being a substituent; X2 is -O,
-NR® or -C(CN),, R? being a substituent; L is a methine group, which may be
substituted, or a group by means of which a polymethine group is completed, it being
possible for 3, 5 or 7 methine groups to be connected in order to form a chain having
conjugated double bonds, which chain may be substituted; M** is an organic or
inorganic cation, it being possible for the metal complex of formula (I-1) or (1-2) to be
the cation provided it carries one or more positive charge(s); x and y are 0 or 1, and k
is an integer from 1 1o 10.



WO 03/042989 PCT/EP02/12307

80

3. A composition according to either claim 1 or claim 2, wherein M* is an ammonium

cation or a cationic dye.

4. A composition according to claim 3, wherein the cationic dye has an absorption
maximum in the range from 550 to 620 nm and/or less than 450 nm.

5. A composition according to any one of claims 1 o 3, wherein the oxonol dye has the

following general formula

rR® R

44

|
R” (1/k) M R (1-12),

wherein M** is an ammonium cation, k is an integer from 1 to 4, especially 1 or 2,

R? R° R¥ and R” are each independently of the other a hydrogen atom, a Cyalkyl
radical, in particular a C1_salkyl radical, a hydroxy-C;.galkyl radical, a Cy.salkenyl radical,
such as —CH,-CH=CHp, an unsubstituted or C,.salkyl- or C;.4alkoxy-substituted
Ce-12aryl, such as phenyl, or Cr.i,aralkyl radical, such as benzyl,

R* and R*" are each independently of the other a hydrogen atom, a Cy.salkyl radical,
such as methyl or ethyl, or a perfluoro-C;..alkyl radical, such as trifluoromethyl, a
hydroxy-C.4alkyl radical, or a Cy.salkyl radical interrupted one or more times by -O-,
su_ch 88 CHyCHyCH2-O-CH(CHg),, a Ce-10aryl radical, such as phenyl, or a Cr.iearalkyl
radical, such as benzyl,

R* and R* are each independently of the other a hydrogen atom, a cyano or
carboxamide group, »

R* and R* are each independently of the other a hydrogen atom, a carboxylic acid
group or a salt thereof or a Cy4alkyl radical,

R* and R* are each independently of the other a hydrogen atom, a Cyalkyl radical, a
Ce-12aryl or Cr.q0aralky! radical, or
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R* and R* together form a five-membered or six-membered ring, such as a
cyclohexeny! or cyclopentenyl ring, and

R* is a hydrogen atom, a halogen atom, especially a chlorine atom, an unsubstituted
or Cy.4alkyl- or C;.salkoxy-substituted Ce.12aryl radical, such as phenyl or p-methyl-
phenyl, or Cy.q2aralkyl radical, such as benzyl.

6. Acomposition according to claim 5, wherein M* is selected from the following cations:

Rﬁ
I{I‘F R12
R1@R10' H11__I$I+_R13
= 14
107 R
R (VI-1), (VI-2),

wherein R, R'® and R'"" are each independently of the others a hydrogen atom, a
Ca-24cycloalkyl radical which is unsubstituted or substituted, for example by from one io
three Cy.4alkyl radicals, such as cyclohexyl or 3,3,5-trimethylcyclohexyl or rosin

amine D, or a straight-chain or branched Cy.p4alkyl radical, R"', R'2, R and R™ are a
hydrogen atom, a straight-chain or branched Cssalkyl radical, preferably Cy.qgalkyl
radical, which may be unsubstituted or substituted, a straight-chain or branched
hydroxy-C.ssalkyl radical, especially hydroxy-Cy galkyl radical, Ce2saryl radical,
especially Cs-10aryl radical, or C7.4aralkyl radical, especially C-.1.aralkyl radical, or two
of the radicals R"', R'?, R'® and R™, together with the nitrogen atom to which they are
bonded, form a five- or six-membered heterocyclic ring, such as pyrrolidino, piperidino
ofr morphcelino; or

RGS__ N|+ RN AN N"_‘__RGB

e = R™)
(R™), | ® (VI-3), preferably
7 N/ \ RS NQ—QNL R
— .
(R67)t N N ( RGB) (R67)t (Rsa)

S (VI-4) or s (VI-5),
wherein R* and R™ are each independently of the other a substituent, R®® and R are
each independently of the other a substituted or unsubstituted alkyl radical, a
substituted or unsubstituted alkenyl radical, a substituted or unsubstituted alkynyl
radical, a substituted or unsubstituted aralkyl radical, a substituted or unsubstituted
aryl radical or a substituted or unsubstituted heterocyclic radical, it being possible for
the pairs R and R%, R®” and R®, R®® and R®, and R® and R® to be connected to
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form aring, and s and t are each independently of the other 0 or an integer from 1 to 4,
provided that when s and t have a value of 2 or more the groups R% and R®® may be
the same or different; or of formula

( R69)2N N (R69)2

N(R
(R, (VI-6) wherein R% is a
straight-chain or branched C..salkyl radical, especially methyl, ethyl, propyl, butyl or
tert-butyl, which may be unsubstituted or substituted, for example by a cyano group, a

halogen atom or by a Cy.,alkoxy radical;
204

IT{ ‘ :
R — F }/u N~Rg201 .

R201 R201 -
R20§__I?II_X_‘IIlI_R203 HClv -
R202 R202 R204

(VI-7) or (VI-8)

wherein R*', R*® and R*® are each independently of the others a hydrogen atom, a
straight-chain or branched Cy.ssalky! radical, preferably Cy.isalkyl radical, which may be
unsubstituted or substituted, a hydroxy-C.ssalkyl radical, especially hydroxy-Cy_galkyl
radical, which is unsubstituted or substituted by one or more Ci.4alkyl and/or Cy..alkoxy
radicals, a CszqCycloalkyl radical, especially Cs.,cycloalkyl radical, a Ce-z4aryl radical,
especially Cg.oaryl radical, or a Cr.4aralkyl radical, especially Cr.1oaralkyl radical, or
two of the radicals R*', R** and R**®, together with the nitrogen atom to which they
are bonded, form a five- or six-membered heterocyclic ring, R* is a hydrogen atom, a
Cy.salkyl or C4.4alkoxy radical, u and v are integers from 1 to 3, the sum of u and v
being 3, 4 or 5, and

X is a divalent connecting group, such as a Cy.salkylene radical which is unsubstituted
or substituted by one or more C.4alkyl and/or Ci-4alkoxy radicals, or a group
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;
+

H 204 R
——Cy1+—C Cy— L [ L
T a6k

wherein R** is as defined hereinbefore, Ar is a Cs.1oaryl radical which is unsubstituted

or substituted by one or more C.salkyl and/or Cy.4alkoxy radicals, Cy is a Csreycloalkyl
radical which is unsubstituted or substituted by one or more Cy.4alky! and/or Cy.4alkoxy
radicals, and t is an integer from 0 to 4;

or a metal complex of formula

22 RZ R 7°

1 Rr?

RS —N_ /N_

R58 54 r% R% _
(I-6) wherein
Me is Cu, Ni or Co,
R*, R%, R%, R™ R®, R® R® and R* are a hydrogen atom, a chiorine atom, &
bromine atom, a hydroxy group, a Cisalkyl radical which may be unsubstituted or

substituted by a di- or tri-alkylammonium group, a Cy.isalkoxy radical which may be
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unsubstituted or substituted by a di- or tri-alkylammonium group, a C4.salky! radical
which is interrupted one or more times by -O- or by -S- and which may be
unsubstituted or substituted by a di- or tri-alkylammonium group; an ester group, such
as a phosphonic acid, phosphoric acid and carboxylic acid ester group, a carboxamide
group, a sulfamide group or a di- or tri-alkylammonium group,

R'and R? are each independently of the other a hydrogen atom or a Ci-salkyl radical,
R?, R?, R® and R® are a hydrogen atom, a cyano group or a C;salkyl radical or pairs of
the radicals R? and R?, R® and R? together form a cyclohexane ring, at least one of the
radicals R®', R%, R%®, R¥, R®', R®, R® and R® being a di- or tri-alkylammonium group
or being substituted by a di- or tri-alkylammonium group,

R’, R”, R® and R® are each independently of the others a hydrogen atom or an
unsubstituted or substituted Cs.galkyl radical, a phenyl group or a benzyl group, or

R’ and R” together, and/or R® and R® together, form, each pair independently of the
other, a carbonyl group or a thiocarbonyl group.

An optical recording medium comprising a substrate and at least one recording layer,
wherein the recording layer comprises a composition according to any one of claims 1
1o 6.

Use of a composition according to any one of claims 1 to 6 in the production of optical

recording media, colour filters (optical filters) and printing inks.
A method of producing an optical recording medium, wherein a solution of a
composition according to any one of claims 1 to 6 in a non-halogenated solvent is

applied to a substrate having depressions.

An oxonol dye of formula (lI-1) or (Il-2) according to claim 2, wherein M* is a cationic
dye.

A method according to claim 9, wherein the organic solvent is an alcohol.
Use of an oxonol dye according to claim 10 in optical information storage.
Use of a metal complex of formula (I-1), whersin Me, D' and D?, R® and R®, R' and R*

are as defined in claim 1, R? and R® form a double bond, and R? and R® are cyano

groups, in optical information storage.
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14.  An optical filter comprising a support layer and a filter layer, wherein the filter layer

comprises a composition of the invention according to any one of claims 1 to 6.

15. A printing ink comprising a composition of the invention according to any one of

claims 1 to 6.

16.  An oxonol dye according to the following general formula:

I + '
R (oM™ RT g,

wherein M** is an ammonium cation, k is an integer from 1 to 4, R* and R*" are
each independently of the other a hydrogen atom, a C,alky! radical, a perfluoro-
Ci.4alkyl radical, a hydroxy-C,.alkyl radical, a Cssalkyl radical interrupted one or
more times by —O-, a Ce.roary! radical, or a Cy.i,aralkyl radical, R*? and R* are
each independently of the other a hydrogen atom, a cyano or carboxamide group,
R* and R*® are each independently of the other a hydrogen atom, a carboxylic
acid group or a salt thereof or a Ciqalkyl radical, R* and R* are each
independently of the other a hydrogen atom, a C,jalkyl radical, a Ce.i2aryl or
Cr.i.aralkyl radical, or R* and R* together form a five-membered or six-
membered ring, and R* is a hydrogen atom, a halogen atom, an unsubstituted or

Ci4alkyl- or C,_salkoxy-substituted Ce.1zaryl radical, or a C;_4,aralkyl radical.

17. An oxonol dye according to claim 16, wherein M** is an ammonium cation selected
from the group consisting of K-1, K-2, K-3, K-4, M-1, M-2, M-3 and M-4, k is an
integer from 1 to 2, R*' and R*" are each independently selected from the group
consisting of methyl, ethyl, trifluoromethyl, CH,CH,CH»-O-CH(CH;),, phenyl, and
benzyl.
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18.  An oxonol dye according to claim 16, wherein M**, R*' and R*" have the following

meaning:
Compound | R" =R"" (1/k) M*
D-1 CH,CH, CH,-O-CH(CH,), K-1
D-2 CH,CH, CH,-O-CH(CH,), K-2
D-3 H K-1
D-4 CH, K-1
D-5 CH, K-2
D-6 C,H, K-1
D-7 C,H, K-2
D-8 CH,CH, CH,-O-CH(CH,), M-1
D-9 CH,CH, CH,-O-CH(CH,), M-2
D-10 CH,CH, CH,-O-CH(CH,), M-3
D-11 CH,CH, CH,-O-CH(CH,), M-4
D-12 phenyl K-2
D-14 CH,CH,CH,-O-CH(CH,), K-3
D-15 CH,CH,CH,-O-CH(CH,), K-2
D-16 CH,CH,CH,-O-CH(CH,), K-1
D-17 CH,CH,CH,-O-CH(CH,), K-4
D-48 H K-3
D-49 C,H, K-3
and
Compound | R" R*" (1/k) M™
D-20 CH, C,H, K-2
D-21 phenyl CH, K-2
D-22 phenyl CH,CH, CH,-O-CH(CH,), K-2
D-23 C,H, CH,CH, CH,-O-CH(CH,), K-2

DATED this 18th day of February, 2005

Ciba Specialty Chemicals Holding Inc.

By Its Patent Attorneys

DAVIES COLLISON CAVE
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