New nonosubstituted squaric acid netal conplex dyes and their use in
optical layers for optical data recording The present invention relates to
new nonoswbbiediissed squaric acid netal conpl ex dyes andpthgirtoosnes7un
optical layers for optical data recording, preferably for optical data
recording using a laser with a wavel ength up to 450 nm The invention
further relates to a wite once read many (WORM type optical recording
medi um capabl e of recording and reproducing informati on with radiation of
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optical storage Commercial recorda le compact discs (CD-R) and recordable digital

versatile discs (DVD-R) can contain, as recording layer, numerous dyes based on
phthalocyanine, hemicyanine, cyanine and metallized azo structures. These dyes are
15 suitable in their respective fields with the laser wavelength criteria. Other general
requirements for dye media are strong absorption, high reflectance, high recording
sensitivity, low thermal conductivity as well as light and thermal stabilities, durability

for storage or non-toxicity.

20  For industrial application, these dyes have to be suitable for the spin coating process to
prepare thin films, i.e. they have to be sufficiently soluble in the organic solvents

generally applied in the spin coating process.

WORM (write once read many) type and erasable type optical recording media
25  reproduce information by detecting variations in the reflectivity caused by physical

deformation, by alterations of optical characteristics as well as by phase and magnetic

properties of a recording layer before and after the recording.

Recordable compact discs (CD-R) are widely known as a WORM type optical

recording medium. Recently, digital versatile discs (DVD) with increased information
30 storage capabilities up to 4.7 GBytes have been commercialized.

The DVD-R technology adopts as a light source a red diode laser with a wavelength of

630-670 nm. Thereby the pit size and track interval can be reduced, increasing the

information storage capacity by up to 6-8 times compared to CD-R’s.



Recor dabl e conpact discs (CD-R) are widely known as a WORM type opti cal
recordi ng medium Recently, digital versatile discs (DVD) with increased
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recording nmedia may conprisée further layers, such as protective |ayers,
adhesi ve | &jsaaldy discsaatdivavieomel] orgpti¢ pelymiesiy amagerials are used as substrates. Preferred

substrates are polycarbonate (PC) or polymethylmethacrylate (PMMA). The substrate
has to provide an even and uniform surface of high optical quality. The optical layer is
15  deposited thereon in a thin and uniform film of high optical quality and defined
thickness. Finally, a reflective layer, e.g. aluminium, gold or copper, is deposited upon

the optical layer.

Advanced optical data recording media may comprise further layers, such as protective

20 layers, adhesive layers or additional optical layers.

To provide for a thin and uniform film of the optical layer, the material is usually
deposited by spin coating, vacuum evaporation, jet coating, rolling coating or soaking.
The preferred process in industry is spin coating to form an optical layer of about 70 nm
25  to 250 nm thickness. For the application in the spin coating process, the material of the

optical layer has to be highly soluble in organic solvents.

EP 1334998 A1 (Kyowa Hakko Kogyo), EP 1449890 A1l (Ricoh, Kyowa Hakko
Kogyo), EP 1335357 A1 (Kyowa Hakko Kogyo) and EP 1267338 A2 (Kyowa Hakko
30 Kogyo) disclose squarylium metal chelate compounds represented by the following
general formula, and a recording medium having a recording layer comprising such a

squarylium metal chelate compound.



To provide for a thin and uniformfilmof the optical |ayer, the material

is usually deposited by spin coating, vacuum evaporation, jet coating,
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coating to forman optical |ayer of about 70 nmto 250 nmt hi ckness. For

the application in the spin coating process, the material of the optical

| ayer has to be highly soluble in organic solvents. EP 1334998 Al (Kyowa
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Matsui et al. (Dyes and Pigments 58, 2003, 219-226) disclose 3-Aryl-4-
hydroxycyclobut-3-ene-1,2-dione, i.e. a monosubstituted squarylium compound, as
sensitizers for TiO; solar cell.
10

Surprisingly it now has been found, that metal complexes of monosubstituted squaric
acid derivatives as described below are useful as dye compounds in optical layers for

optical data recording media.

15  The present invention therefore relates to the new metal complexes of monosubstituted
squaric acid compounds as described below and their use in an optical layer comprising
metal complexes of monosubstituted squaric acid compounds and to the use of said
optical layers for optical data recording media.

More particularly, the invention relates to a write once read many (WORM) type optical

20  data recording medium capable of recording and reproducing information with radiation



in the optical layer. The present invention is directed to a dye conpound
of fornmula (1) or one of its tautoneric forns. wherein X represents

depr ot onavedobwydsszsy (-OH), thiol (-SH) or am ne (NHRL) polmaresos/ofikba2
represents hydrogen, Cl-12 al kyl (beimg unsubstituted or substituted by
hydroxy (-OH), C6-12 aryl, hal ogen, -NRgR10', in which RO and R10 are

i ndependent |y hydrogen, Cl-12 al kyl or C6-12 aryl), benzyl or C6-12 aryl;
represents oxygen, sulfur, or imno-nitrogen NNR2 wherein R2 represents
hydr ogen, ©fble lasexwif praferably 493sumswhicheawleys asmpaesubstiteigd sgquarigccisk gy -
oH), C6-12. l . ..hal n, -NRLR", in which R and R' are independently
hydr ogen, ail{}%fpgf:@&&dr C6-12 aryl), benzyl or C6-12 aryl; z represents a
charge frommnus 2 to plus 2 An represents an anion counter-part selected
frominorgani c ani ons such .as_iodine, fluorine, bramne, chlorine,

per chl or at derRgssnt iByeatpR iipulitseted R dye FormpeHed of ermule ) 87 1088 rBLT at e,
t et raphegnyl.horate. ?mg_rgani c anions such as dicyanoam de (N(CN)2) or
trifluoromethanesul fonimde (N(SOQ2CF3)2; or An can al so be an anionic azo
metal conplex Mrepresents a netal ion;is a five nenbered or six nenbered
aromatic or heteroaromatic ¢ycl/e which c&n be fut her substituted or
anneal ed, n represents a whol e/ numbgr from 1l to|4.

o= px

An-

(1)

wherein
X represents deprotonated hydroxy (-OH), thiol (-SH) or amine (NHR;)
wherein R; represents hydrogen, C;i» alkyl (being unsubstituted or
10 substituted by hydroxy (-OH), Cq.12 aryl, halogen, -NRgR;(', in which Ry
and Ry are independently hydrogen, C;.1» alkyl or Ce.1» aryl), benzyl or
Ce.12 aryl;
Y represents oxygen, sulfur, or imino-nitrogen N-R, wherein R, represents
hydrogen, C;.12 alkyl (being unsubstituted or substituted by hydroxy (-
15 OH), C¢.12 aryl, halogen, -NR'R", in which R' and R" are independently
hydrogen, C;.1» alkyl or Ce.12 aryl), benzyl or Cq.15 aryl;

N

represents a charge from minus 2 to plus 2
An represents an anion counter-part selected from inorganic anions such as
iodine, fluorine, bromine, chlorine, perchlorate, hexafluoroantimonate,
20 hexafluorophosphate, tetrafluoroborate, tetraphenylborate or organic
anions such as dicyanoamide (N(CN),) or trifluoromethanesulfonimide
(N(SO,CF3),; or

An can also be an anionic azo metal complex

<

represents a metal ion;



In a preferred aspect, the present invention is directed to a dye conpound
of fornmula (1), wherein X represents deprotonated hydroxy (-OH or thiol
(-SH); Y wepoesspdss oxygen or sulfur; z represents a chacgaeprbésnszero to

pl us one An represents an ani on counter-part selected from i norganic anions
such as chlorine, perchlorate, hexafl uoroantinonate, hexafl uorophosphate,
tetrafl uoroborate, tetraphenyl borate or organic ani ons such as di cyanoani de
(N(CN) ) or trifluoromethanesul fonimde (N(SO CF3) ; or An can also be an
ani oni ¢ azd\ netal coifph divennemprred onsix mempewd dromatie pebeteraranaatic exelyr oup

consisting of Ca, Sr Al I i r, V, Nb, Ta, C, M, W
Mh, Fe, Ru, Os, Co, ﬁ%l,?&]ﬁa}lbﬁiﬁ, %&,Sﬁﬁtﬁﬁ%?ﬁ'ﬂlgg?alﬁé, zn. Cd. Hg, La, Ce. Pr,
Nd, Pm Smn Eu, Cd, Tdpresoyts alcholEnumBenfrofh,l tbd; n represents a whol e number

froml to 4 Ais selected to formone of the foll ow ng groups or one of
their tautomeric fornms:wherein R3 and R represent independently of one

sroune AT S s A0 g O ),

by -NRgR 10 i n whi chwReredmd R10 are independently hydrogen, Cl-8 al kyl or
C6-12 aryl;, CX3 where X can be chlorine, fl {ne,.brom.ne; C6-Cl aryl,
which is uRSubstitut é‘iPr%?en@digB‘ioitQ%{eéd‘ygVX@f%LP%@*o?('I%ghr oxy (-

Y represents oxygen or sulfur;
zZ represents a charge from zero to plus one
10 An represents an anion counter-part selected from inorganic anions such as

chlorine, perchlorate, hexafluoroantimonate, hexafluorophosphate,
tetrafluoroborate, tetraphenylborate or organic anions such as

dicyanoamide (N(CN),) or trifluoromethanesulfonimide (N(SO,CF3),; or

An can also be an anionic azo metal complex
15 M represents a metal ion selected from the group consisting of Ca, Sr, Ba,
Al, Ga, In, Sc, Y, Ti, Zr, V, Nb, Ta, Cr, Mo, W, Mn, Fe, Ru, Os, Co, Rh,
Ir, Ni, Pd, Pt, Cu, Ag, Au, Zn, Cd, Hg, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd,
Tb, Dy, Ho, Er, Tm, Yb, Lu;
n represents a whole number from 1 to 4
20 A is selected to form one of the following groups or one of their tautomeric
forms:
e} R5
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OH), nitro (NO ), cyano (-CN), hal ogen, by C6-12 aryl, by -NRgR10 in which
RO and R10 are independently hydrogen, Cl1-8 al kyl or C6-12 aryl or by Cl-C8
al koxy (-vBrpodRs3g3@ R8 i ndependently of one anot her, repcespadoshydupgen,
cyano (-CN), halogen, nitro (NOQ2), hydroxy, linear or branched Cl-8 al koxy
(-OR) wherein the alkyl (R) can be unsubstituted or substituted by C1-8

al kyl, hydroxy (-OH), by C6-12 aryl or by -NRgR 10 in which RO and R10 are
i ndependent |y hydrogen, Cl1-8 aI kyI or C6-12 aryl; am no (NRgR10) in which

R9 and R10 are |nd53p|e,51dentl ogen SC1-8 al kyI or C6-12gryl or in which
RO and R10 can for a five- N sn&sqe rgmh r Riig_whi cl® may ont,mn further
het eroat ons; |ine r braRchgd C1- 8Nal K Wnert he al Kyl |can be
unsubstituted or Ltute y Cl1- hy4 12 aryl or

by -NRgR 10 in Rhi ch RY arR$ R10 ar® i ndepe(?]dently 6ydrRoge 4 al kyl or
C6-12 aryl; CX3 where X can be chlorine, fluorine, “brom ne; Ilnear or
branched CJW}gréylkylthi 0, wherein the al kyl can be unsubstituted or
substituted by Cl-8 al kyl, hydroxy (-OH), by C6-12 aryl or by -NRgR10 in
whi ch R9 akd ard Rsarepreseueipdergadertly dfide agether, @pr@ent lygrogen, C6- 12 aryl ;

C6-C12 aryl, which ub tltui;[ed sub tltut egl l% Cl- Jk%h? hy,dr oxy
(- OH), nitro (NOZ)dlgé\?]@a ?’ h ?;1];%3]9 ?%4)% Sgl?ﬁ?ltu &ﬁl%lﬁin
whi ch R§ and R10 aa m@aﬂ&@cteoH?Ybyh@gi{Mﬁrbr@LﬁRﬁhm wlchG6; dhd Rfp¥Mbe OF by

Cl-C8 al koxy (-OR). nore preferred ect the present invention is

directed to a dye mmwlbh}@rogmlcas@ﬂ()’ oxf

CX; where X can be chlorine, fluorine, bromine;
Cs-Ci2 aryl, which is unsubstituted or substituted by C;s alkyl, hydroxy (-
OH), nitro (NO,), cyano (-CN), halogen, by Cs.12 aryl, by -NRgR ;¢ in which

10 Ry and R, are independently hydrogen, C;s alkyl or Cs.12 aryl or by C;-Cs
alkoxy (-OR);

Rsto Ry  independently of one another, represent hydrogen, cyano (-CN), halogen,
nitro (NO,), hydroxy, linear or branched C;; alkoxy (-OR) wherein the
alkyl (R) can be unsubstituted or substituted by C;g alkyl, hydroxy

15 (-OH), by Ce.12 aryl or by —-NRgR ;¢ in which Ry and R;( are independently
hydrogen, C, 3 alkyl or Cq.;5 aryl;
amino (NRgR¢) in which Ry and Ry are independently hydrogen, C, g alkyl
or Ce.12 aryl or in which Ry and R;¢ can form a five- or six-membered ring
which may contain further heteroatoms;

20 linear or branched C;s alkyl, wherein the alkyl can be unsubstituted or
substituted by C;s alkyl, hydroxy (-OH), by Ce.12 aryl or by -NRgR;4 in
which Ry and Ry are independently hydrogen, C,.s alkyl or Cq.15 aryl;

CX; where X can be chlorine, fluorine, bromine;
linear or branched C; s alkylthio, wherein the alkyl can be unsubstituted or

25 substituted by C,s alkyl, hydroxy (-OH), by Ce.12 aryl or by -NRgR;y in
which Ry and Ry are independently hydrogen, C,.s alkyl or Cq.15 aryl;
Cs-Ci2 aryl, which is unsubstituted or substituted by C;5 alkyl, hydroxy (-
OH), nitro (NO,), cyano (-CN), halogen, by Cs.12 aryl, by -NRgR ;¢ in which
Ry and R, are independently hydrogen, C;s alkyl or Cs.12 aryl or by C;-Cs

30 alkoxy (-OR).



X represents deprotonated hydroxy (-OH); Y represents oxygen; z represents
a charge fromzero to plus one An represents chloride Mrepresents a netal
i on sel eawedodaBsstthe group consisting of A, Y, Zr, O pcEEpr2608/0sddis2 Cu,
Zn, Yb; n represents a whole nunber from2 to 3 Ais selected to form one
of the follow ng groups or one of their tautoneric forns: wherein R3 and R
represent independently of one another, represent hydrogen, C1-8 al kyl,
wherein the al kyl can be unsubstituted or substituted by Cl1-8 al kyl,

hydr oxy (- Gr meje pRfaredapspecto theypreseuegriantion inidirchtekgozndyreomapnd of

i ndependent |y hydrogeg or C6-12 aryl; C6-Cl aryl, which is
unsubstituted or subs(gn% %gﬁ@&%ﬁ 8 al kyl, hydroxy (-OH), nitro (NO2),
cyano (-CNX hal ogenreﬂmeseﬁﬁ-dkﬁrowlmtedlbﬂrm(bﬂ%-@mo in which RO and R10 are

i ndependent |y hydrogen, Cl1-8 al kyl or C6-12 aryl or by Cl-C8 al koxy (-OR);
R5 to R8 i ndependent F%Pr?FF’n@r‘PéY&EH’@t her, represent hydrogen, cyano (-CN),

hal ogeny, nltro (NO2) Y, d C1-8 al koxy (-OR) wherein
t he al kyI R) can bere nsu {sgiélc"thﬁ} z%ég?fﬂ??&?id by C1-8 al kyl, hydroxy
(-OH), by @&r12 aryl rq:resieytschlanﬂéo |n whi ch R and R10 are |ndependently

ih % g;ggﬁ 3 é nﬁ y 8 h; LI I:g lg égprresexit_s 8 metal 1on seri]ected {Tr %El g%oup cons1st1ng o'?gAla’Qer ar ©
Fe, Co, Ni, Cu, Zn, Yb;

n represents a whole number from 2 to 3
10 A is selected to form one of the following groups or one of their tautomeric
forms:

0
R6 R3\ J\ _R4 NC R
\_N_ |
R7 R5 o

15  wherein
R; and R4 represent independently of one another, represent hydrogen,
C,s alkyl, wherein the alkyl can be unsubstituted or substituted by C;3
alkyl, hydroxy (-OH), by Cs.12 aryl or by -NRgR;¢ in which Ry and Rjg
are independently hydrogen, C; g alkyl or Ce.12 aryl;

20 Cs-Cy2 aryl, which is unsubstituted or substituted by C; alkyl, hydroxy
(-OH), nitro (NOy), cyano (-CN), halogen, by Cs.12 aryl, by -NRgR; in
which Ry and R;( are independently hydrogen, C,;5 alkyl or C¢.5 aryl or
by C;-Cs alkoxy (-OR);

Rsto Rg independently of one another, represent hydrogen, cyano (-CN), halogen,

25 nitro (NO), hydroxy, linear or branched C;_3 alkoxy (-OR) wherein the
alkyl (R) can be unsubstituted or substituted by C;s alkyl, hydroxy
(-OH), by Ce¢.12 aryl or by —NRgR;p in which Ry and R;, are
independently hydrogen, C, alkyl or Cq.;5 aryl;



al kyl or C6-12 aryl or in which RO and R10 can forma five- or sixnmenbered
ring which may contain further heteroatons; |inear or branched Cl-8 al kyl,
wher ei n twe 28édwsbs3gan be unsubstituted or substituted byc&EpBooalokyrlsz
hydroxy (-OH), by C6-12 aryl or by -NRgR 10 in which RO and R10 are

i ndependently hydrogen, Cl1-8 alkyl or C6-12 aryl; CX3 where X can be
chlorine, fluorine, bromne; l|linear or branched Cl-8 al kylthio, wherein the
al kyl can be unsubstituted or substituted by Cl1-8 al kyl, hydroxy (-OH), by
C6-12 aryl or by - NRgRIONRoRub) mhwmhd%vda:ﬂy Buocare indepensdentls dydsogay.dogen,

Subst i Luted by o158 AIor Syl oY roater R REpDA! R 8 pgr i

hal ogen, by C6-12 aryﬂemtbybd-lﬁi@@lﬂl:ﬁniayd@hiaﬁhﬁMeﬂMeMnﬁre i ndependent | y

hydr ogen, C1-8 al kyl or C6-12 arg or Cl-C8 al koxyf . I.n a npst
preferred embodi nent linggeordranchgd Gin mherpel e radiot csantbs %S%Rﬁgnﬁ%ﬁbund
of formyla (11) wher e n
represewht s chl ori de; %Pg%érdég}eg’fsqg&l o Pon Elzodf})c ﬁ?gﬁl&b‘ﬁ

consisting of A, Zr wh@hRﬂndmbare(mdepZMGmtllyégdmgethl gaallvyi«)k&mm'p]er from 2

to 3; R3 represents 0 ents nethyl or benzyl, R5
repr esents net hyI Eﬁﬁéﬁﬁt g(dpantb orme fjiuo%nesbromme

linear or branched C; s alkylthio, wherein the alkyl can be unsubstituted
or substituted by C;s alkyl, hydroxy (-OH), by Cs.12 aryl or by -NRyR;¢

10 in which Ry and R, are independently hydrogen, C, alkyl or Ce.1» aryl;
Cs-Cy2 aryl, which is unsubstituted or substituted by C; alkyl, hydroxy
(-OH), nitro (NOy), cyano (-CN), halogen, by Cs.12 aryl, by -NRgR; in
which Ry and R;( are independently hydrogen, C,;5 alkyl or C¢.5 aryl or
by C;-Cs alkoxy (-OR).

15

In a most preferred embodiment, the present invention is directed to a dye compound of

formula (IT)

[ ]z
An-
(I

wherein

20

N

represents a charge from zero to plus one;

An represents chloride;

<

represents a metal ion selected from the group consisting of Al, Zr, Cr,
Co, Ni, Cu, Zn;



The present invention further relates to an optical |ayer conprising a dye
conpound of fornmula (1) as described above and to the use of said optical

| ayers fowoaepddosagssdata recordi ng nedia. An optical |ayecTapeasdssvgzto the
invention may al so conprise a mxture9of two or nore, preferably of two dye
conpounds of formula (1) as defined above. The nonosubstituted squaric acid
netal conplex dyes of formula (1) provide for particularily preferable
properties when used in optical |layers for optical data recording nedia
accordi ng o the i nv&pressnts apyhalepymberdigmnades are pol ycarbonate (PC) or

pol ynmet hyl et hacryl a ni.cisolvents are selected from Cl-8
vt Bhen TP B

al cohol , halogen substi I'Cofiol s, Cl1-8 ketone, Cl-8 ether,

hal ogen sulistituted &bresehisamahylor bemiytles. Preferred Cl-8 al cohols or

hal ogen substituted Cl-8 al cohol s are for exanple nmethanol, ethanol,

i sopr opanolRs di acet offPreserismthylparhenyd 2 3 3-tetrafl uor opr opanol ,

trichl ogoet hanol, 2-chl oroethanol, octafluoropentanol or hexafl uorobutanol .
Preferred Cl-8 ketones are for exanpl e acetone, nethylisobutyl ketone,

met hyl et hy[Thetpoesent inverBiolnyfdrtheryrelataseo lay lopAed) daysen comprising aalye edmipatodyeh
substituted Cl-4 al kanes . .are .for exanple chl arof.orm djchl oronet.hgne or
Yoh or obutiuaila P i aRads R dorby 165 g el by ProlhRlicy e

di net hyl aC%&%iﬂ%mé'Eﬁﬁ RRt4fRA lag¥ehedodifg |1BURE JinRitiBh MRSy BIsBf &ndhlsy fas a
thickness from70 to 250 nm In a preferred aspect, the present invention
provi des f anixtume optweair mergeprefarablnioif gwbalyehdogipodadss pf Jormubo (lliap glefraeder i al |
e.g. of the, WORMdisc format, in a | aser wavel ength range of from

350- 4Sdﬂm aB?VeeferabI y around 405 nm The dye conpounds of forrmula (I)
possess the required optical characteristics (such as

The monosubstituted squaric acid metal complex dyes of formula (I) provide for
particularily preferable properties when used in optical layers for optical data recording
media according to the invention.

15

Preferred substrates are polycarbonate (PC) or polymethylmethacrylate (PMMA).

Organic solvents are selected from C,5 alcohol, halogen substituted C;_g alcohols, C;5
ketone, C;_g ether, halogen substituted C;4 alkane, or amides.

20  Preferred C;g alcohols or halogen substituted C,.s alcohols are for example methanol,
ethanol, isopropanol, diacetone alcohol (DAA), 2,2,3,3-tetrafluoropropanol,
trichloroethanol, 2-chloroethanol, octafluoropentanol or hexafluorobutanol.

Preferred C;s ketones are for example acetone, methylisobutylketone,
methylethylketone, or 3-hydroxy-3-methyl-2-butanone.

25  Preferred halogen substituted C;4 alkanes are for example chloroform, dichloromethane
or 1-chlorobutane.

Preferred amides are for example dimethylformamide or dimethylacetamide.

The optical layer (dye layer) obtained preferably has a thickness from 70 to 250 nm.

30
In a preferred aspect, the present invention provides for an optical layer suitable for
high-density recording material, e.g. of the WORM disc format, in a laser wavelength
range of from 350-450nm, preferably around 405 nm.



hi gh absortivity, high recording sensitivity as exanple), an excellent
solubility in organic solvents, an excellent light stability and a
deconposiwbaendesgser at ure of 250- 300C. Preparation of gquarb@sasizd: net al
conpl ex dyes according to the inventimn The nonosubstituted squaric acid
metal conplex dyes of forrmula (1) are obtained by reacting a heterocyclic
conpound (A) with squaric acid derivative (B) in a polar solvent in aratio
of 1:1. The resulting nonosquaric acid dye (C) is reacted with a netal salt
whi ch may daeslye ¢gompduesrafifgrmya (L)émsess)ﬂleprﬁ@@wmmlcah ¢hagactrsisties Suclvant |
W th or wtl f X bas on, e

per f or med o%c%l%%gﬁ‘ﬁb) C}p?&) rﬁ%ﬁﬁgnéeep lﬁw vagn mﬁg@r ggglg[on 12’ W th

t he cor r es poguicgh10aits) tadr exiceliens llhghﬁﬁhlﬁhf;oand mleeomﬂstﬁngm te(nﬁbraﬁﬂé of @50 The
process for. the preparation of dyes of formula (1) can be described by the
fol |l ow ng §p@|&: (a) a reaction between (A) and (B) to formthe sem squaric
acid (Cy. (b) reaction of the sem squaric acid (C) with a netal salt with
or without using an auxiliary base (c) If compound (I) is charged

positivel y,Prapalaﬁbnrofsqmm:yﬂdmtakmqnqﬂaxjdws)acnmdmgtmﬁmnhmmt usi ng an
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et hanol, 1-propanol, 2-propanol, ut anol but anol ), hal ogenat ed
sol vent s ( di ehate ofidt halhs, resulimgm@momnamem dye @)omcac&dswith@nnstal( pdhzene,

tol UeNG Owhick ?na¥1| 58 Bxidized during the reaction procedure, in a polar solvent, with or

without addition of an auxiliary base.
Anion exchange may be performed on compound (I) in an inert solvent under reflux

condition with the corresponding counter-ion suitable for the exchange.
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15 (A) (B) (C)

The process for the preparation of dyes of formula (I) can be described by the following

steps:
(a) a reaction between (A) and (B) to form the semisquaric acid (C).
20 (b)  reaction of the semisquaric acid (C) with a metal salt with or without using an
auxiliary base

(c) If compound (I) is charged positively, an anion exchange on compound (I)

may be carried out using an inert solvent and a suitable counter-ion.
The preferred solvent of the condensation step (step (a)) of (A) and (B) is selected from
25 the group consisting of ketones (acetone, methylethylketone), alcohols (methanol,
ethanol, 1-propanol, 2-propanol, 1-butanol, 2-butanol), halogenated solvents
(dichloromethane, trichloromethane) or aromatic solvents (benzene, toluene, o-,m-,p-

xylenes, o-dichlorobenzene), or a mixture therof.



o-di chl orobenzene), or a m xture therof.The preferred solvent for the step
(b) is selected fromthe group consisting of ketones (acetone,

met hyl et hwbkesesmzsgs4 al cohol s (nethanol, ethanol, 1-propaawler2@dspssypanol ) or
hal ogenat ed sol vents (dichl oromethanet1 trichl oromethane), or a m xture
therof. The preferred solvents for step (c) are nethyl et hyl ket one,

di chl oronet hane, acetonitrile or 2-propanole, or a m xture therof.

Preparation of an optical |ayer An optical |ayer according to the invention
conpri ses dhgyselgrred golyemtafor fhe siep ) ris selegted Hpmtheeronp eensipting of kptongs

hod f ! C el . . ; .
The ol | owiRsRahe bty AdnfRbbE8, alcBYSIE (AEGRRSY, Bahdl, KHFabdRETEDRBafRTRY | o0
conpound othakgehatédsodvents (dichlozompibting] $ricHlorbfietiahé), 61 3 mixtufthéogani ¢ sol vent

to forma solution, (c) Coating the solution (b) on the substrate (a); (d)
Evaporating the solvent to forma dye |layer. Preparing of the high density

optical sr e%@%%ﬁ@@?dl%ﬂtf‘f&%wg) )Zu%rm&ﬁﬁgﬁglkgQ)n@,ndieﬂbfoqﬁétha{n%,CQJe?dnﬁlgilémd' um
conprising an-optical layer according to't I'nveht1on conprises the
fol | ow ng ad@ipdropenale, st #psxtie)thapfittering a netal | ayer onto the dye |ayer
(f) applying a second polynmer based | ayer to conplete the disk. A

hi gh-density data storage nmedi um according to the invention therefore
preferably is a recordable optical disc conprising: a first substrate,

which is aPregdiabion®anoplicalay@ W th grooves, a recording layer (optical

layer), Vm'&nhof)tlsca{ ﬁgler;e g:cgr%il}ght% tLeI: Ensiztentsléjnbggnrlﬁ'tls%s a dye of formula (I) or a mixture

10  ofdyes of formula (D).

A method for producing an optical layer according to the invention comprises the
following steps
(a) Providing a substrate,
15 (b)  Dissolving a dye compound or a mixture of dye compounds of formula (I) in an
organic solvent to form a solution,
(c) Coating the solution (b) on the substrate (a);

(d)  Evaporating the solvent to form a dye layer.

20  Preparing of the high density optical recording medium
A method for producing an optical recording medium comprising an optical layer

according to the invention comprises the following additional steps

(e) sputtering a metal layer onto the dye layer
25  (f) applying a second polymer based layer to complete the disk.
A high-density data storage medium according to the invention therefore preferably is a
recordable optical disc comprising: a first substrate, which is a transparent substrate
with grooves, a recording layer (optical layer), which is formed on the first substrate
surface using the dye of formula (I), a reflective layer formed on the recording layer, a
30 second substrate, which is a transparent substrate with grooves connected to the

reflective layer with an attachment layer.



surface using the dye of formula (1), a reflective layer fornmed on the
recording | ayer, a second substrate, which is a transparent substrate with
grooves ocwoneaymsssso the reflective layer with an attackoempr2003ss7af a)
Substrate The substrate, which functirmns as support for the | ayers applied
thereto, is advantageously sem -transparent (T>10% or preferably
transparent (T>90% . The support can have a thickness of from0.01 to 10
mm preferably from0.1 to 5 nm Suitable substrates are, for exanple,

gl ass, mi ndRPubsteate ani cs and thernosetting or thernoplastic plastics.
Preferted S4BP QiR CwilchS FuRn 0D guBborf OfoP Ol MR efs pe{pg,ﬁaa Chergilll 20! ©
pl astics are, tfor exanple, thernoplastic pol ycarbondtes, pol yam des,

pol yest er s adpmitagrous}y atees-tanspapoit y(Tetl %) r g atederablyotrgnspatehta(€390%). The

pol yol ef i ns 08{3 vi.nyl chl.oride,. polyvinylidene flyogri.de | yi mi des,

het moset ¢ SRPELTDARVE R SIS Oul] R0 mrRePRiebl iarh-§ &0 BBt 1 at es
are pol ycarbonate (PC) or pol ynethyl nethacrylate (PMVA). The substrate can

be in pure formor nmay also conprise customary additives, for exanple W
absor ber s &uitalgle subsiratesr ango serdexample,i glaspp ngng¢ralsy egemigs andyHermeseiing eer s

for the recordi ng laver,. | he latter c i be advant 0 for the
e added (rPRBASEH B es Pholeen Bbtdils ¢ Bish ind o ARG sl
hypso- chr origugtable y ptddtiéd egte) efoat iexample, ttherntptastit ADOR4tEN, NGolyayedespy at
| east 10 nm _ pref g?gblly bf/’rat IeasthO nm The sutlg??’rcate is a \?ant ageesgusly
t r anspar entPobigelersapolyacrylates andrpalynetbacrylates, pelyarethages, polyolefinsopolyminyk o
that it,is nea . - 1909 : NG | ] 151 ng
or 1 eadSut TREEFCREBIBBincoTiHAS EPinitps tBfihisERng piffbaslh AP o/
resins.

The most preferred substrates are polycarbonate (PC) or polymethylmethacrylate
(PMMA).

15 The substrate can be in pure form or may also comprise customary additives, for
example UV absorbers or dyes, as proposed e.g. in JP 04/167239 as light-stabilizers 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 hypso-chromically shifted relative to
the dye of the recording layer by at least 10 nm, preferably by at least 20 nm.

20  The substrate is advantageously transparent over at least a portion of the range from 350
to 500 nm, so that it is permeable to at least 90% of the incident light of the writing or

readout wavelength.

(b) Organic solvents
25  Organic solvents are selected from C,; g alcohol, halogen substituted C;5 alcohols, C; g

ketone, C;_g ether, halogen substituted C;4 alkane, or amides.

Preferred C,;_g alcohols or halogen substituted C,.5 alcohols are for example methanol,
ethanol, isopropanol, diacetone alcohol (DAA), 2,2,3,3-tetrafluoropropanol,

30 trichloroethanol, 2-chloroethanol, octafluoropentanol or hexafluorobutanol.

Preferred C;s ketones are for example acetone, methylisobutylketone,

methylethylketone, or 3-hydroxy-3-methyl-2-butanone.



Organi c solvents are selected from Cl1-8 al cohol, hal ogen substituted C1-8
al cohol s, Cl1-8 ketone, Cl1-8 ether, hal ogen substituted Cl- al kane, or

an des. Rwefeswwsss3C1l- 8 al cohol s or hal ogen substituted etriradosokahs are
for exanple nmethanol, ethanol, isopropanol, diacetone al cohol (DAA),
2,2,3,3-tetrafl uoropropanol, trichloroethanol, 2-chloroethanol,

oct af | uor opent anol or hexafl uorobutanol. Preferred Cl-8 ketones are for
exanpl e acetone, nethylisobutyl ketone, nethyl ethyl ket one, or

3- hydr oxy- Preferred halogan substénied 6 o falkanesiam dp1oerenr erofarme dicklorompthares ar e
for exanpl I di chl oronet hane or 1-chl orobutane. Preferred am des
are for exg)ﬁglmg%é?l;n@%@yl formam de or dinethylacetam de. (c) Recording | ayer

The r ecor diPi¢fetréd arhided piel fopéxangite dimeitlsyl fr@bmidedurdimethaagagmidet ween t he
transparent substrate and the reflecting |ayer. The thickness of the
recording layer is from10 to 1000 nm preferably from 30 to 300 nm
especi akl y (@RetordihgNdyed Or exanple from 60 to 120 nm The use of dyes of
formula (1) results™ n” advant ageously honbgeneous, anorphous and

| ow scat t erlihagrecendingdiaygr I(QB/tmag layeeu) isg preferallyi aredngad thefwednn thex transparent

Advant ages *rde eGSRy TRP EHEs BBl REEISIITH o

of | ow powaD0g ams pteferdbly fron@ B0 tB0B@fEeshediElly 4bodh8® s fdriexarhile fode 60 kaser
radi ati on of high power density, uniformscript width, high contrast, and
al so good tIRBMHAI stability and storage stability. The recording |ayer,

i nstead,of conprising a single conpound of fornula (I), may also conprise
m xture of such conpounds according to the invention. By the use of

a

m xt ures, fIhe vsxafifyes ofifatmule §1) aésults inmedvantagehsiyphagogneas, wmbiphags andt ur es

of
low-scattering recording layers having a high refractive index. The absorption edge is

surprisingly 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
15  sensitivity under laser radiation of high power density, uniform script width, high

contrast, and also good thermal stability and storage stability.

The recording layer, instead of comprising a single compound of formula (I), may also
comprise a mixture of such compounds according to the invention. By the use of
20 mixtures, for example mixtures of isomers or homologues as well as mixtures of
different structures, the solubility can often be increased and/or the amorphous content

improved.

For a further increase in stability it is also possible, if desired, to add known stabilizers
25  in customary amounts, for example a nickel dithiolate as light stabilizer, as described in
JP 04/025493.

The recording layer comprises a compound of formula (I) or a mixture of such
compounds preferably in an amount sufficient to have a substantial influence on the

30 refractive index, for example at least 30% by weight, more preferably at least 60% by
weight, most preferably at least 80% by weight.



different structures, the solubility can often be increased and/or the
anor phous content inproved. For a further increase in stability it is also
possi bl e,wofoetmssssed, to add known stabilizers in custowrargpamsusirs: for
exanple a nickel dithiolate as |light mtabilizer, as described in JP

04/ 025493. The recording | ayer conprises a conpound of fornmula (1) or a

m xture of such conpounds preferably in an anmount sufficient to have a
substantial influence on the refractive index, for exanple at |east 30% by

wei ght, nofarthergustoasry cemponeatstarg, o5 exampds gther chrpapphores @emdnampls thogest

80% by wei ght ; Fuyt r nts a f e_o r

chr onmophor glgst ciol‘sg({r EIQ)?Z%%F/ZB%S% (gﬁé;gﬁlgglg h I&B’%@.‘ 7‘@@%};&’0?‘[ %? ﬁle%oso ﬁoavi ng
an absor pt i1000 m@Yj seabilisdrs, 0SMERAEL- oo WiBDOscRMe quinaliirs,i melting-pdint reduces] et -
or |um nescence quenchers, nelting- ?oi nt reducers, deconposition .

accel er at ord§cypposiiPnAckeleraiers of Pk other additiygnthat havegriresdy beerdescribediin n

optical sr e,%?[i 1*}&@@%@&&%@&%& ’ (tﬁ%ﬁllgééfé bz flicteQende- R gﬁer?f ﬁ{gf&&&%& Gehers

are added i esir en the recor ayer conpris

chr onmophor essirddhey may in principle be any dye that can be deconposed or
nodi fied by the laser radiation during the recording, or they may be inert
towards the |l aser radiation. When the further chronophores are deconposed

or nodi fi edyih thheedoffifg layatéadprRBs furfhes cifrdfMopRdtes, PhedGRain R filciple BY any
absorption of the laser radiation or can be induced i'ndiTectly by the
deconposi t idye thett camhbe deeqmmnesed onmotidiedhbyth¢ laserwadiatidh dyring therrecordingnot on,
for ex l e, thermal ly. tural l.y,, further. chpgnophores, or .col ored
tabi | or dhetagay g Hierc ARG B leadt bty RO BR GRSt eb8rletrer e 1
i s theref ordecqhgised aktl enoddefidds Bﬁfﬁhét hasér eddiA108 P RiE €8an0 take OpREE difekAPi by zer s,
the optical properties of which conformas far as possible to those
absorption of the laser radiation or can be induced indirectly by the decomposition of

the compounds of formula (I) according to the invention, for example thermally.

15 Naturally, further chromophores or colored stabilizers may influence the optical
properties of the recording layer. It is therefore preferable to use further chromophores
or colored stabilizers, the optical properties of which conform as far as possible to those
of the compounds formula (I) or are as different as possible, or the amount of further
chromophores is kept small.

20
When further chromophores having optical properties that conform as far as possible to
those of compounds formula (I) are used, preferably this should 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 compounds of formula (I) are a maximum

25  of 20 nm, especially a maximum of 10 nm, apart. In that case the further chromophores
and the compounds of formula (I) should exhibit similar behavior 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).

30  When further chromophores or colored stabilizers having optical properties that are as
different as possible from those of compounds of formula (I) are used, they

advantageously have an absorption maximum that is hypso-chromically or batho-



of the compounds formula (1) or are as different as possible, or the anount
of further chronophores is kept small. Wen further chronophores having
optical pwopedsddsgssst hat conformas far as possible to tlposgEredosossyppunds
formula (1) are used, preferably thisisshould be the case in the range of

t he | ongest-wavel engt h absorption flank. Preferably the wavel engths of the
I nversion points of the further chronophores and of the conpounds of
formula (1) are a maxi mum of 20 nm especially a maxi mumof 10 nm apart.

In that cashronnealhyshiftrskrelotive fthRdyeof uiMé)¥%Mbmq@Wbs?mtimmm9
shoul d eXh'aE%érefe%éﬂ&@ﬁe&’s??gr Oée?ﬂe?ﬁ?lg%g%ﬁét 1%"&5,% Jﬂfftser radi ati on, so that

It IS possi e as ores ‘recordi ng agents the
action of which is synergistically enhanced by the conmpounds of fornula

(1). When further chromophores or colored stabilizers having optical

proper ti es Bxampleg thergaf are {F\eplsorbess thabargihypeo-ehrgmis fooie dye of Hrpwiadl obf
f I I | ' n g hat
o hypas cloRie dnfifizert BEY aAUARICRRARR Yoo ko SRR i TRb R 12

formul a (1 )maxiima iying, foasantphe imthe NIRtordR ramgd. ne are preferably at | east 50

nm especially at least 100 nm apart. Exanples thereof are UV absorbers
that are hypso-chromc to the dye of fornmula (1) or colored stabilizers

that are bayhachynisn 419 WReadlive fBf thedpitpode OF)cofRtolay SdenRiestRInl @BIFBXI B
lying, for exanple, inthe NFR or IR range. Other dyes can al so be added

for the pummskimgdidianoud dysstedt enbanving the aesthetic appeasaneesifithgyrecordingntayet.
dyes") .qor enhangci ng the ae tig a arance of the recording,l ayer,,In all
TVose dfle Th FoRletsns, AE AR chaPBSEHAL 5 sPlorl falififets ShafggtRtoy

pr ef er abl y cR¥ibithehavieawhds liehvaiddssdr rafiticandatliasemer adpadsivan that is as

I nert as possible. Wien another dye is added in order to nodify the optical

proper ti es VBhen anothesdye iharlded in o modify the ppticahpiapertien of thsf canzpoyagendent
upon the O%tf'fﬁ%ulgr&)? Ghi ' fmfouh? tﬂ&eof is dependent upon the optical properties to be
achieved. The person skilled in the art will find little difficulty in varying the ratio of

15  additional dye to compound of formula (I) until he obtains his desired result.

When chromophores or colored stabilizers are used for other purposes, the amount
thereof should preferably be small so that their contribution to the total absorption of the
recording layer in the range of from 350 to 500 nm is a a maximum of 20%, preferably
20 a maximum of 10%. In such a case, the amount of additional dye or stabilizer is
advantageously a maximum of 50% by weight, preferably a maximum of 10% by

weight, based on the recording layer.

Most preferably, however, no additional chromophore is added, unless it is a colored

25  stabilizer.

Stabilizers, '0,-, triplet- or luminescence-quenchers are, for example, metal complexes
of N- or S-containing enolates, phenolates, bisphenolates, thiolates or bisthiolates or of
azo, azomethine or formazan dyes, such as bis(4-dimethylaminodithiobenzil)nickel
30 [CAS N° 38465-55.3]. Hindered phenols and derivatives thereof such as o-
hydroxyphenyl-triazoles or -triazines or other UV absorbers, such as hindered amines
(TEMPO or HALS, as well as nitroxides or NOR-HALS), and also as cations

diimmonium, Paraquat™ or Orthoquat salts, such as ®Kayasorb IRG 022, ®Kayasorb



achi eved. The person skilled in the art wll find little difficulty in
varying the ratio of additional dye to conpound of formula (lI) until he

obt ai ns hive 20&wissssd result. Wien chronophores or col or e¢dcstepbodsiozens are
used for other purposes, the anount ttsereof should preferably be small so
that their contribution to the total absorption of the recording |ayer in
the range of from350 to 500 nmis a a maxi mum of 20% preferably a maxi mum
of 10% In _such a case, the anount of additional dye or stabilizer is

advant ageodBGy 84Gmxontionally 8B LA V\I@ﬁgﬁl ignsef svdbl ¢s a LY 'Rirteteakis(d9s by
wei ght, ba er. bly,
adl:ligt i onal C r rmp’ﬂ’gpéen%'l?)sﬁ gh%%&é n%ﬁnl ess te ﬁﬁéﬁ{éﬁl o?/edﬂés%ag%g{op b 'hate,

Stabilizer Ehﬁxailfﬁorodntltrmhel"e oor pbtd:ﬁidﬂz&SCGI‘lﬁse lgancher svalable ffeomexGrgilica

met al conpl exes of or S-containi ng _enol ates phenol at es, bi sphenol at es,

t hi ol at es éWogfegfl?ﬁ)mggﬁo&brgmdsgz%avaélg@ﬁ&qwh@ ekaCanlives, such as
bi s(4-digmet hyl am nodi t hi obenzi ') ni ckel [CAS N 38465 55.3]. Hi ndered phenol s
and derivatives thereof such as ohydroxyphenyl- triazoles or -triazines or
ot her UV ali3wrpeesos, skilledhinethe lartrwidlr letbva fiione sthefl BpiR@l anfoiddtion mediapdrd wik

nitroxi des or al so s cations dii ni u Par gya or
&t hoquat - SETHRICLutiwhich SO HESHBTRCH FecBmBton NETh Ul R ppoe.
optional ly S%ﬁtﬂe %§n<§eﬁﬁlhﬁ6ﬂs df‘%ﬂflﬁltlv%y% 5t NamiplY, ot 0.601 @M@do% by weight,

di but yl am nop - p- phenyl ene am ne- anmoni um hexaf | uor ophosphat e,

hexaf | uor o@mfenabf; @ndrt0§@r(%ﬂb)owalgbt bayed onghe weording mediimnatferniulo B)Xor gani ca
(Wol feri/ DE); (r)Kayasorb brands are available from N ppon Kayaku Co. Ltd.

The pergon skilled in the art will know from other optical information
medi a, or \«';ﬂ Refmmbyaye"}ent i fy, whi ch additives in which concentration are
best suite to I C pose, I tabl e concentr t ons of ditjyes are, for
exanpl e q\{\&)@a{e : yfu ect?ve lgyer 1%0 ude espec1:ﬁld metals, whallch

provide good reﬂectlon of the laser radiation used for recording and playback, for
example the metals of Main Groups III, IV and V and of the Sub-groups of the Periodic
15  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 aluminum, silver, copper, gold or an alloy
thereof, on account of their high reflectivity and ease of production.
20
(f) Cover layer / Protective layer

Materials suitable for the cover layer / protective layer include plastics, which are
applied in a thin layer to the support or the uppermost layer either directly or with the
aid of adhesive layers. It is advantageous to select mechanically and thermally stable

25  plastics having good surface properties, which may be modified further.

The plastics may be thermosetting plastics and thermoplastic plastics. Preference is
given to radiation-cured (e.g. using UV radiation) protective layers, which are
particularly simple and economical to produce. A wide variety of radiation-curable
30 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 C;-C, alkyl groups in at least two



preferably from1l to 50 (% by weight, based on the recordi ng nmedi um of
formula (1)). (e) Reflecting |ayer Reflecting materials suitable for the
refl ecti weol2ayemszgsncl ude especially nmetals, which provi geTgpeshsnssuect i on
of the laser radiation used for recordi ng and pl ayback, for exanple the

metals of Main Goups IIl, IV and V and of the Sub-groups of the Periodic
Tabl e of the Elenents. Al, In, Sn, Pb, Sb, Bi, Cu, Ag Au, Zn, Cd, Hg, Sc,
Y, La, Ti, Zr, H, V, No, Ta, C, M, W Fe, Co Ni |, Rh, Pd GCs, Ir,

Pt, Ce, Pr orthe-popitipnsaf theiaming, groups, pyd oligomes, wrrhndlald@dmn}flmml@rlacgrwns()ys
thereof ar I peci al preference is given to a

reflecti ve%lgd)ﬁgﬁagﬁ IL%ieI%thdg]P s\?er copper, gold or an alloy thereof, on
account of their high reflect|V| ty and ease of producti on. (f) Cover Iayer

/| Protective |ayer Materials suitable for the cover |ayer praotective
| ayer i ncl Ude referdingceedigraceqidingdodpp imeatipn naaYt #Hseh hP‘éFy@‘Fd“tl‘EPatl HevesudBort or

the uppgr Mgl hdYififertenBe faydts’ §Ck! MscPhosibi t I%I}OI(.[ 3 mb & Hafh
1- all f} er e (F g éflaw ng

i s advant ageous to sel ect chani ca y stabl™ astic
good sur f apdurplity peff (foesxamplecﬂwayaycdrdmgnldyém elhé struttare. aﬂ'me.hqohsrsbf eschhmay be

t her npbsettin Iastl and t her nopl ast. |.astics e nce i s |vento
radi at i on- GHHEERIY @ knganp be reeroR: Feilsd o cflﬁfvé’r?ffsv@f Righ =t
particul ar |1ﬁ‘teﬁé1€ﬁéeel tHa¢ Qféodﬂaﬁgéd Bé%w@éxpﬁ‘l@ffé‘cordin r s ﬂh@tréﬂééﬁn%layer
radi ati on-curable materials are known. Exanples of radiation-cura

nmononer s anddot bqwm ﬁlearp@rémgﬂam end ﬁwcsuhmaﬂmmM@S@EOEﬁ digleotris, matetiadd) s and

tetrols im s of aro X nd aronmati ¢ di anm nes
hovi oy 181" S S atss R P bSPGTE Siadb AR Fruflns O L o
groups, andhelré@ediBg medid dtcehidal dgmltn@hﬁbmdﬂ éinlbeQProdiRed b§ plocesheSRAGWHA in

mal ei ni m dyl groups. The recording nedia according to the invention may
al so have #i#tional |ayers, for

Coating methods
15  Suitable coating methods are, for example, immersion, pouring, brush-coating, blade-
application and spin-coating, as well as vapor-deposition methods carried out under a
high vacuum. When pouring methods are used, solutions in organic solvents are
generally used. When solvents are employed, care should be taken that the supports
used are insensitive to those solvents. Suitable coating methods and solvents are
20  described, for example, in EP-A-401 791.

The recording layer is preferably applied by spin-coating with a dye solution, solvents
that have proved satisfactory are preferably alcohols, e.g. 2-methoxyethanol, n-
propanol, isopropanol, isobutanol, n-butanol, amyl alcohol or 3-methyl-1-butanol or
25  preferably fluorinated alcohols, e.g. 2,2,2-trifluoroethanol or 2,2,3,3-tetrafluoro-1-
propanol, octafluoropentanol and mixtures thereof. It will be understood that other
solvents or solvent mixtures can also be used, for example those solvent mixtures
described in EP-A-511 598 and EP-A-833 316. Ethers (dibutyl ether), ketones (2,6-
dimethyl-4-heptanone, 5-methyl-2-hexanone) or saturated or unsaturated hydrocarbons
30 (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.



exanple interference layers. It is also possible to construct recording
nmedia having a plurality of (for exanple twd) recording |ayers. The
st ruct ur ewendodidssssuse of such nmaterials are known to thecpaps@s/osisist | ed in
the art. Preferred, if present, are imterference |layers that are arranged
between the recording layer and the reflecting | ayer and/ or between the
recording |layer and the substrate and consist of a dielectric material, for
exanpl e as described in EP 0353393 OFTiO, Si3N4, ZnS or silicone resins.
The recor diThg neswwnaskiliedoinathagprt ef spia-coaing wilb in garerpleroviinelided oply albthgcesses
known in t . ' qs:. Suj ' , .
exanpl e, iE§g§é$gﬁﬁpggﬁﬁg%gshgﬁLgﬁ§t%%??%§?Bﬁ%éﬁ%ﬁ%%ﬁ%%g |&ﬁk§% 185ﬂ1n
Spi n- coat i @deras disedver dlke solpits GeqdRint indxtures twiicls regalt lin & tightdualitdaid, at hi gh
vacuum When pouring net hods are used, solutions in organic solvents are
general |y (R&epmepkiak, sostudisetiverecording fyer containings thg aolid rompoRenis of 4¥s t he
supports used .ar e J.nsensit e ' I 1N ods
and soléenﬁgggge gg@r?%%%#ﬁfgﬁ?€§%%%%§?H%%%Eé§ggﬁg%;?glgﬁﬁﬁﬂéhrghgﬁg|ng
| ayer is propfimizabiby peqepdures] sbyhas themundet bfigkperintents to pe camied butean kedepent s
that have proved satisfactory are preferably alcohols, e.g.
2- met hoxy et HAHYM™MY opanol , i sopropanol , isobutanol, n-butanol, anyl
al cohol or 3-nethyl- 1-butanol or preferably fluorinated al cohols, e.qg.
2,2,2-trifluoroethanol or 2,2, 3,3-tetrafluoro-I|propanol, octafl uoropentanol
and mi xt ur ddetineension. thexefore | telalps alsniée ot method oft prodiking <ol epticalsregording vent
m xt ur can al so_be used, . for anpl e those . sol vent .m xtures. described in
Ep A 510 cotdin wReRl S0l & FePubeuthal s b, i prediis Pht ¥
di met hyl - 4aBERsdRROR ubdratehihg Pith RN piticalién SAprefablld @friddnaatvy gpisd
hydrocarbonst.

coating.

The application of the metallic reflective layer is preferably effected by sputtering,

15  vapor-deposition in vacuum or by chemical vapor 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).

20

Readout methods
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 the transmission or, preferably, in the reflection, but it is also known to

25  measure, for example, the fluorescence instead of the transmission or reflection.

When the recording material is structured for a change in reflection, the following
structures, can be used: transparent support / recording layer (optionally multilayered) /
reflective layer and, if expedient, protective layer (not necessarily transparent); or
30 support (not necessarily transparent) / reflective layer / recording layer and, if
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



(toluene, xylene) can al so be used, for exanple in the formof mxtures
(e.g. dibutyl ether / 2,6-dinethyl-4-heptanone) or m xed conponents. The
per son skwbl2eeb/isgssthe art of spin-coating will in gener&cTmpedosnsiny2try out
all the solvents with which is he is damliar, as well as binary and
ternary m xtures thereof, in order to discover the solvents or solvent

m xtures which result in a high-quality and, at the sane tine,
cost-effective recording |ayer containing the solid conponents of his

choi ce. Kndwipcatedrartheotamsr side s th fiehletauiresy Thenfitat-mentienednittugtpeel of thesuch
opti m zat | g, PEAL AN &P 1o BOLLAA i RS Rlio FEARREARD LResbfee carried
out can be kep 0 a m ninmum e 1 nventlon erefore refatesalso to a
met hod of producing an optical recording nmedium wherein a solution of a
conpound of_fornul a (I%%én an_qQrganic solvent is applied to a supstrate

havi ng pi t SVhemghea Freording jmaterial is, frushuses orc ar fhapge dntligly tsamsmission; Ak The

appl i caki ot wihhSyiFEkAl LthioniETdofel M8 doRRbralitn PEATsHABA! YupBhiPRIBHkiAY

sputtering, vapor-deposition I'n vacuum or by chem ca vapor'p epositid

(CVD). The lspo(dponally mattiayaed) and, Fgpadiait] ragspatket pretécfive lalybre Tappightat i on

of the metagllic reflectjve |ayer on account. of the high degree o adlgqesion
e SPPRE g1k pr e 1

to the supp®riecordingandtor feadoBtcan, be mquirat sithsr fom the i st

literature @r@ing Jafer SIRSIENWAGE MpliKRIE, frothNiHR protddiFE MRS SRfe, th\GRAEM C
Press, 197%. Readout net hods The 'structure of the recording nedi um
accor di ng tdetectoe in thisesasé always bejng kacaed oprthgreprosife gige.t he r eadout met hod;
known f1§nction principles include the neasurenent of the change in the
transm'ssion or, preferably, in the reflection, but it is also known to
nmeasure, f @uittHa ek ard thsd haiiEs Gavdlendtin 6 $50500 nthRr kxARSBcoScigly

reflection. Wien the recording material is structured for a change in
ref | ecti onaveilpblg daspisvhaying a wavelength of 405 to 414 nm, especially semi-conductor

lasers. The recording is done, for example, point for point, by modulating the laser in
accordance with the mark lengths and focusing its radiation onto the recording layer. It
15 is known from the specialist literature that other methods are currently being developed

which may also be suitable for use.

The process according to the invention allows the storage of information with great
reliability and stability, distinguished by very good mechanical and thermal stability and
20 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 excellent readout is achieved.

The readout of information is carried out according to methods known in the art by

25  registering the change in absorption or reflection using laser radiation, for example as
described in "CD-Player and R-DAT Recorder" (Claus Biaesch-Wiepke, Vogel
Buchverlag, Wiirzburg 1992).

The optical recording medium according to the invention is preferably a recordable
30 optical disc of the WORM type. It may be used, for example, as a playable HD-DVD
(high density digital versatile disc) or Blu-ray® disc, as storage medium for a computer
or as an identification and security card or for the production of diffractive optical

elements, for example holograms.



structures, can be used: transparent support / recording |layer (optionally
multilayered) / reflective |ayer and, if expedient, protective |ayer (not
necessar iwg 2becaasgear ent ) ; or support (not necessarily tpamspassnsy4z
reflective layer / recording |ayer amd, if expedient, transparent
protective layer. In the first case, the light is incident fromthe support
side, whereas in the latter case the radiation is incident fromthe
recording |ayer side or, where applicable, fromthe protective |ayer side.

I n both cas’@g inveatipn genordiagly aeletes glsp se ameathashfor the optinal re¢asdingsstenage pndyht
sour ce. r 0 used
accor di ng 0 }%’%%g Pﬂs@ﬁﬁﬁﬂ g}hge}éé%%lréaﬁ%f:&jdmrgeﬁwéﬁgld Q%E(SHE? %Sﬁér Z&%VS%Q?IESS

mat eri al i sis&d. IMhetredoeding @hd thecplaytgek iadvdntgpebudly aike plaeiin @, wivekenfthl dafyé ng
different structure conmes into consideration: transparent support/

recordi ng 194feM 330508 &M-y nultilayered) and, if expedient, transparent

pr ot ectifsve | ayer. The light for recording and for readout can be incident
either fromthe support side or fromthe recording |ayer side or, where
appl i cabl e It hasdreeh Heurpl diat thc nesv Hpaseot formaa (T)reecondgipttodbd imfbnmioﬂ enliahces case

al ways bei | ocated .on th op ite uitabl e | sers a ose havi ng
2 vavel engtik BROIGSOSLBEY fi EOToRk ip e, ramhyed B B B G

having a vayelengtihe abwales Bf)fo%lﬁlar(@) ac%éxl@‘?rfg @ thy inv8MliorCRRE Y debmbasisss. The
recording is done, for exanple, point for point, by nodulating the |aser in

accor dance t@mpdxamrﬂeOfraﬁﬂ-NS@‘thAédlannall‘yoélum r@mppgndsadlm aprexgmmeslyt geod
record i s .known m_t he .s CI Ilst erature that other
et nodd0ar OLRIL IR bR PN St B BTG 76 B s con b ot od PR IR ..
The pr ocess)pa@eg(pgyémg to the invention allows the storage of information
with great reliability and stability, distinguished by very good nmechani cal
and thermal stability and by high Iight stability and by sharp boundary
zones of t i 0 ow
jitter an dlﬁﬁg %Esr Bf Sl%l[n %{iva%ga\é@r%algg% ﬁl&wsjgo r@ﬁmﬁb %'t}?e fétc{nad?ﬁg laSIE'leo}‘
high-density recordable optlcal discs.

15

EXAMPLES

The following examples illustrate the invention without limiting the scope thereof.

In the following examples “part” is always part by weight unless indicated otherwise.
20

Example 1

100 parts of 1-benzyl-5-methyl-2-p-tolyl-1,2-dihydro-pyrazol-3-one and 41 parts of 3,4-

dihydroxy-3-cyclobutene-1,2-dione are refluxed for 7h in a mixture of 810 parts of 1-

butanol and 390 parts of toluene. During refluxing, the reaction water is separated using
25  a water separator. After cooling, the precipitated product is filtered and washed with 1-

butanol to yield 70 parts of 3-(1-Benzyl-5-methyl-3-oxo0-2-p-tolyl-2,3-dihydro-1H-

pyrazol-4-yl)-4-hydroxy-cyclobut-3-ene-1,2-dione.

'H-NMR (500MHz, Ds-DMSO): § = 2.35 (s, 3H), 2.78 (s, 3H), 5.14 (s, 2H), 6.92 (m,
30 2H), 7.17 (m, 2H), 7.30 (m, 5H).
UV-Vis (MeOH) Amac: 343 nm; € (Amay): 75 L'gem™.



t hat excellent readout is achieved. The readout of information is carried
out according to nethods known in the art by registering the change in
absor pt i omoanogrssgsect i on using | aser radiation, for exarphre&Erasmsadssazi bed in
"CD- Pl ayer and R-DAT Recorder™ (C aus2Bi aesch- W epke, Vogel Buchverl ag,

W zburg 1992). The optical recording nmediumaccording to the invention is
preferably a recordable optical disc of the WORMtype. It may be used, for
exanpl e, as a playable HD-DVD (high density digital versatile disc) or
Blu-ray(r) disc, as storage nediumfor conmputer or as an identification
and security card or for the productiom of diffractive optical elenents,
for exanpl e hol ograns. The inventi og—a s diongly relates also to a nethod
for the optical recording, storage andyplayback of infornmation, wherein a

pl ayback advant ageously take place~i ‘
nm |t has been found, that t es of fornula (1) according to the

i nventi on enhance the phot oses ivitN—d the stability to |ight and heat
e new dyes of fornmula (1)

oN téﬂberature of 250-350C.

according to the invention have—a deconp
Addi tionally, these conpounds show an ext
solvents, which is ideal for the spin-coating\process to manufacture
optical layers. Thus, it is of great advantage to use these new conpounds
in the recording |layer of high-density recordable optical discs. EXAMPLES
The foll ovmﬂ‘% e>iag‘%l es illustrate the invention without limting the scope
t hereof . ZXamples=)

The compounds are synthesized according to the procedures described for example 1.

5
0
O O
R5—_~ 0]
N-N (2-3)
R4 R3
Example | R3 R4 R5 MS (MALDI UV Amax’€ (Amax)
negative mode) [nm; L/g'cm]
Ph Me Me 283[M-H] 343/87
Ph | Me Ph 345[M-HJ 350/40
10

Example 4
68 parts of the compound obtained in example 1 and 25 parts of nickel acetate

tetrahydrate are refluxed in 1170 parts of ethanol for 30 minutes. After cooling, the
precipitated product is filtered and washed with ethanol to yield 71 parts of bis[3-(1-
15  benzyl-5-methyl-3-ox0-2-p-tolyl-2,3-dihydro-1H-pyrazol-4-yl)-4-hydroxy-cyclobut-3-

ene-1,2-dione]nickel.



In the follow ng exanples "part" is always part by weight unless indicated
ot herwi se. Exanple 1 100 parts of

| - benzyl -Wwormddnsbss2- p-t ol yl -1, 2-di hydr o- pyrazol - 3- one amrdtAPioosmsirs2 of 3, 4-
di hydr oxy- 3-cycl obut ene-1, 2-di one arex2refluxed for 7h in a mxture of 810
parts of 1- butanol and 390 parts of toluene. During refluxing, the
reaction water is separated using a water separator. After cooling, the
precipitated product is filtered and washed with 1- butanol to yield 70
parts of 3-(l|-Benzyl-5-nethyl-3-ogp-2-p-tolyl-2,3Fdi hydro-I| Hpyrazol -
4-yl)-4-hydroxy-cycl obut -3 R (500MHz, D6-DVSO: d =
2.35 (s, 3H), 2.78 (s, 3H), 5 2H), 7.17 (m 2H), 7.30
(m 5H). UV-Vis (i 0 : g Cn1 . Exanple 2-3 The
conmpounds are s
1. Exanple 4 68
ni ckel acetate tefra
m nutes. After cooling, : N ' d and washed
with ethanol to yield 7 1
benzyl - 5- net hyl - 3- oxo- 2-
obut - 3- ene-1, 2-di one] ni M benzyl] ;
UV-Vis (MeOH) | : 338 n : point (IGA): 297C
solubility in 2,2,3,3-tetrafluoro-|-propang/: >3Q@u/L. Exanple 5( 2 The
conpounds are synthesi zed according to théaprocedures descri bed for exanple
4.

4- hydr oxy- cycl

MS (MALDI negative mode): 713 [M-benzyl]’;

UV-Vis (MeOH) Amax: 338 nm; € (Amay): 49 L'gem™;
5 dec. point (TGA): 297°C;

solubility in 2,2,3,3-tetrafluoro-1-propanol: >30g/L.

Example 5-12
10  The compounds are synthesized according to the procedures described for example 4.

Starting materials are the compounds obtained in examples 1-3, respectively.

Example | R3 | R4 RS n M charge UV Amax’€ (Amax)
(counterion) [ [nm; L/g'cm]
5 Ph | Me | Me 2 Ni - 342/82
6 Ph | Me | Me 2 Cu - 340/65
7 Ph | Me | Me 2 Co - 340/50
8 Ph | Me | Me 3 Cr - 331/46
9 Ph | Me | Me 2 Zn - 340/63
10 Ph | Me | Me 2 Al +1 (CI) 337/64
11 Ph | Me | Me 3 Zr +1 (CI) 343/65
12 Ph | Me Ph 2 Ni - 350/20




Starting materials are the conpounds obtained in exanples 1-3,
respectively. Application Exanple The optical and thermal properties of the
new squarwo 2a@imd3sset al conpl ex dyes were studi ed. The dyes/Epb@siokizgh
absorption at the desired wavel engths23 In addition, the shape of the
absorption spectra, that still remains critical to the disc reflectivity
and formation of clean mark edges, are conposed of one major band,
conprised in a range offrom 330 to 500 nm Light stabilities were found
conpar abl e Applisatio® Expaiplelyes whi ch usual ly are stabilised with quenchers
for the use in optical data recording. Sharp threshold of thernmnal
deconposition within the required tenperature range characterizes the new
squari c aciTherspitiohl adnfhbeal dresertidsi ehthamewasfidriedcidombal desplkrldyes efe t he
application in optical |ayers for optical data recording, As a concl usion,
the new sq&tidied. 5@? diyseshow dugh pbsorpiiens atathe digsired Wavelengtpe dinf addiiqng the whi ch
are PrigRrighiod St ElodVoh RBodATUSE 'S Bhalnd%orttRe) £ ulVES: foMeORib g dat a
recording, 1n particular in fe hext -generation optical data record ng
medi a i n t Hernstioe of atean makgdgds] aiercemposkdeo fcanepoajod barfd, comprised iQla)range one
of its taut rig for wherein X represents deprotonated hydroxy (-OCH),

t hi ol (-SI—DO?gTr% ?ﬁon %Hﬁ&) wherein Rl represents hydrogen, Cl-12 al kyl

(bei ng unsybsiristabliRils Wers Al dMbadbR Yo Qé(ﬁj,frféi‘d{al(d'%rg“)vhic%‘sﬁeﬁlfd}é’ LtabiligéPgen,
-NRgR10', in which R9 and R10 are independently hydrogen, CI-12 al kyl or

C6- 12 aryl Withhgenghernfor @8- usg impptical Yate egpoediegit s oxygen, sul fur, or
| m no- r1'()tr grrf) %reRs%loM%rf’e re]rmF\):«ﬁ (rleec%;n%%giﬁgg within the required temperature range

characterizes the new squaric acid metal complex dyes which are assumed to be

desirable for the application in optical layers for optical data recording.

As a conclusion, the new squaric acid metal complex dyes are within the specifications
15  which are primarily required by the industry for the use of dyes in optical data
recording, in particular in the next-generation optical data recording media in the blue

laser range.



hydr ogen, Cl-12 al kyl (being unsubstituted or substituted by hydroxy (-
OH), C6-12 aryl, halogen, -NRLIR', in which R and R' are independently
hydr ogen,wBkodsdsad3kyl or C6-12 aryl), benzyl or C6-12 arylrEPzoos@ps7ésents a
charge frommnus 2 to plus 2 An reprasents an ani on counter-part selected
frominorgani c anions such as iodine, fluorine, bromne, chlorine,

perchl orate, hexafl uoroanti nonate, hexafl uorophosphate, tetrafl uoroborate,
t et raphenyl borate or organi c anions such as di cyanoam de (N(CN)2) or
trifluorom&laEM8sul foni nmi de (N(SOR2CF3)2; or An can al so be an anionic azo
metal conplex Mrepresents a netal ion; Ais a five nmenbered or six
nmenbered aronmati c or heteroaromatic cycle which can be further substituted
or anneal ed, n represents a whole nunber from1 to 4. A dye conpound of
formula (1) according to claim1 wherein X represents_ deprotonated hydroxy
(-0H) or tHiol @ &ygcompoupdpfiamule GLerqws ofits saptamgric Bripgpr esents a char ge
fromzero to plus one An represents an anion counter-part selected from

i norgani ¢ ani ons such as chlorine, perchkorate, |gexafl uoroanti nonate,
hexaf | uor ophosphat e, tetrafluoyoborate, t\etraphenyl borate or organic ani ons
such as dicyanoanide (N(CN) |) jor tr®fl uor resul foni m de (N(SO CF3) ;
or An can also be an anioni¢ azo netlal M represents a netal ion
sel ected fromthe group consi spH-Ag” of a, A, G, In, Sc, VY, Ti,
Zr, V, Nb, Ta, O, M, W M, |Fe, ¥ 1, An-

(1)

wherein
X represents deprotonated hydroxy (-OH), thiol (-SH) or amine (NHR;)
wherein R; represents hydrogen, C;i» alkyl (being unsubstituted or
substituted by hydroxy (-OH), Cq.12 aryl, halogen, -NRgR;(', in which Ry
10 and Ry are independently hydrogen, C;.1» alkyl or Ce.1» aryl), benzyl or
Ce.12 aryl;
Y represents oxygen, sulfur, or imino-nitrogen N-R, wherein R, represents
hydrogen, C;.12 alkyl (being unsubstituted or substituted by hydroxy (-
OH), C¢.12 aryl, halogen, -NR'R", in which R' and R" are independently
15 hydrogen, C;.1» alkyl or Ce.12 aryl), benzyl or Cq.15 aryl;

N

represents a charge from minus 2 to plus 2
An"  represents an anion counter-part selected from inorganic anions such as
iodine, fluorine, bromine, chlorine, perchlorate, hexafluoroantimonate,
hexafluorophosphate, tetrafluoroborate, tetraphenylborate or organic
20 anions such as dicyanoamide (N(CN),) or trifluoromethanesulfonimide

(N(SO,CFj3); or An” can also be an anionic azo metal complex

<

represents a metal ion;
A is a five membered or six membered aromatic or heteroaromatic cycle
which can be further substituted or annealed,

25 n represents a whole number from 1 to 4.



lr, Ni, Pd, Pt, Cu, Ag, Au, Zn, Cd, Hg, La, Ce, Pr, Nd, Pm Sm Eu, Gd, Tb,
Dy, Ho, Er, Tm Yb, Lu; n represents a whole nunber froml to 4 Ais

sel ect ed wo 2hewossszne of the foll owi ng groups or one of theipP2s030sAESr i C
forms: wherein R3 and R represent indesendently of one another, represent
hydrogen, C1-8 al kyl, wherein the al kyl can be unsubstituted or substituted
by C1-8 al kyl, hydroxy (-OH), by C6-12 aryl or by -NRgR10 in which R9 and
R10 are independently hydrogen, Cl1-8 al kyl or C6-12 aryl; CX3 where X can
be chloring; fl dodyecompsuadioftormak (Oiacgesding tatelaim | wheraubsti t uted or
substituted by Cl1-8 al kyl, hydroxy (-OH), nitro (NO ), cyano (-CN),

hal ogen, by C6-12 aryl, by -NRgR 10 in which RO and R10 are independently
hydrogen, C1-8 & Kyl represehts HepmiotatedrhydsoxGL-019) ot thivly-SEHOR); RS to R8

i ndependently of one another, represent hydrogen, cyano (-CN), hal ogen,
nitro (NR), hydr oxyrenressaisoxggenprsiied C1-8 al koxy (- OR) wherein the

al kyl (R can be uns J i Cl-8 al kyl, hydroxy (-OH),
by C6-12 aryl o‘r% by %%%£§é@ﬁh®ﬁéﬁgtt§hﬁg&§% are i ndependently
hydrogen, Cl-8 aiky| represehts b aion couvamdripart fdRgeifrom rinovgarb aR®nasdclRAO ar e
i ndependently hydrogen, .C1-8 al ﬁél or C6-12 aryl or .in ich RO and R10 can
forma tivesor s x GNBEGedPREIR] Yo CB TR L, PUAEPBO P e,
tetrafluoroborate, tetraphenylborate or organic anions such as

dicyanoamide (N(CN),) or trifluoromethanesulfonimide (N(SO,CF3),; or

10 An"  can also be an anionic azo metal complex

<

represents a metal ion selected from the group consisting of Ca, Sr, Ba,
Al, Ga, In, Sc, Y, Ti, Zr, V, Nb, Ta, Cr, Mo, W, Mn, Fe, Ru, Os, Co, Rh,
Ir, Ni, Pd, Pt, Cu, Ag, Au, Zn, Cd, Hg, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd,
Tb, Dy, Ho, Er, Tm, Yb, Lu;

15 n represents a whole number from 1 to 4

is selected to form one of the following groups or one of their tautomeric

forms:
e} R5
o) _R3
[ o )\N R3\N J\N’R4
—=N
R7 N
R5 : S o] 0 o)
20
o R5 O 0 R5 0
R6 R3
NC _R3 N R6
N |
| R7 N 0 \ N\
R5 o) | R4 R7
R8 R3 RS rg O

S
R3
~7 R3 _R4 RS o .R3
X L N N
0o o) fe) o) R7 R5 R4



| i near or branched C1-8 al kyl, wherein the al kyl can be unsubstituted or
substituted by C1-8 al kyl, hydroxy (-OH), by C6-12 aryl or by -NRgR10 in
whi ch RO wodoilBssue i ndependent|y hydrogen, Cl1-8 al kyl pon/eBeck@ssmyl ; CX3
where X can be chlorine, fluorine, brmwm ne; |linear or branched Cl-8

al kylthi o, wherein the alkyl can be unsubstituted or substituted by Cl1-8
al kyl, hydroxy (-OH), by C6-12 aryl or by -NRgR10 in which R9 and R10 are
i ndependent|y hydrogen, Cl1-8 alkyl or C6-12 aryl; C6-Cl2 aryl, which is
unsubstituted omWhstaitituted by Cl1-8 al kyl, hydroxy nitro (NOR),

(-0,
CYon0 iondIGIBE Y i et 98 Mok, b o0 e

(-OR).3. A dye conpound Ole;QHdWhﬁhf(rbl)l the atikydlicag be anshissticntdd V\h@llﬂﬁtlﬁltéﬂ
represents deprotonated h re resents a

gdrox ]iqu Yre resents oxygen; . z
charge fromzero to plus ReL1ana ey s(- H)OPYC%lM p?reE)ém Riqritt al
i on sel get ed fromthe Or OWRHORS %r@fnéﬂ)end nt%hgdr%? % ?"061 ,

Zn, Yb; n represents a whole nu r'om orm one
of the follow ng groups oaryine of thelr taut omeric forns: whereln

CX; where X can be chlorine, fluorine, bromine;
Cs-Ci2 aryl, which is unsubstituted or substituted by C;s alkyl,
hydroxy (-OH), nitro (NO,), cyano (-CN), halogen, by C¢.1» aryl,

10 by —-NRyR ;¢ in which Ry and R are independently hydrogen, C; g
alkyl or Cq.12 aryl or by C;-Cg alkoxy (-OR);

Rsto Rg independently of one another, represent hydrogen, cyano (-CN),
halogen, nitro (NO;), hydroxy, linear or branched C, alkoxy (-
OR) wherein the alkyl (R) can be unsubstituted or substituted by

15 Cis alkyl, hydroxy (-OH), by C¢.12 aryl or by -NRgR;¢ in which
Ry and R, are independently hydrogen, C,.s alkyl or Cq.;5 aryl;
amino (NRyR¢) in which Ry and R are independently hydrogen,
Cis alkyl or Cg.12 aryl or in which Ry and R; can form a five- or
six-membered ring which may contain further heteroatoms;

20 linear or branched C;s alkyl, wherein the alkyl can be
unsubstituted or substituted by C; s alkyl, hydroxy (-OH), by Ce.12
aryl or by -NRyR;y in which Ry and R;y are independently
hydrogen, C; 3 alkyl or Cq.;5 aryl;

CX; where X can be chlorine, fluorine, bromine;

25 linear or branched C;;s alkylthio, wherein the alkyl can be
unsubstituted or substituted by C; s alkyl, hydroxy (-OH), by Ce.12
aryl or by —NRyR;p in which Ry and R;( are independently
hydrogen, C, 3 alkyl or Cq.;5 aryl;

Cs-Ci2 aryl, which is unsubstituted or substituted by C;s alkyl,

30 hydroxy (-OH), nitro (NO,), cyano (-CN), halogen, by C¢.1» aryl,
by —-NRyR ;¢ in which Ry and R are independently hydrogen, C; g
alkyl or Ce.12 aryl or by C;-Cg alkoxy (-OR).



R3 and R represent independently of one another, represent hydrogen, Cl-8
al kyl , wherein the al kyl can be unsubstituted or substituted by Cl1-8 al kyl,
hydr oxy (wOH)es/i3y83@6-12 aryl or by -NRgR10 in which RO agw/ERI@sas<42

i ndependent|ly hydrogen, Cl1-8 al kyl or27C6-12 aryl; C6-Cl aryl, which is
unsubstituted or substituted by Cl-8 al kyl, hydroxy (-OH), nitro (NO2),
cyano (-CN), hal ogen, by C6-12 aryl, by -NR 9R10 in which RO and R10 are

i ndependent | y hydrogen, Cl-8 alkyl or C6-12 ar or by C1-C8 al koxy (-OR);
R5 to R8 i Rdepedddyf dompoundaéfosmutar®) accerdingdte Xﬁlmhly‘dh@gléln cyano (-CN),

hal ogen, nitro (NO2), hydroxy, linear or branched Cl1-8 al koxy (-OR) wherein
the al kyl (R) can be unsubstituted or substituted by Cl1-8 al kyl, hydroxy
(-OH), by Ce-12xaryl r@fedayts-dléﬁoRiﬁtddﬂlym‘ﬁx@'l((EH nd R10 are independently
hydrogen, C1-8 al kyl or C6-12 aryl;am no (NRgR10) in which RO and R10 are
independently h%rogé?prese&tssaxxngw or C6-12 aryl or in which RO and R10 can
forma tive- ZS1 X in further heteroatons;

| i near gr branched géﬂgé‘s%ﬁg \gyél?%ergtﬁ% g’?% can be unsubstituted or
substituted by @3 aéprgdentshhhlmdxy ( oH), by CG 12 aryl or by -NRgR 10 in

whi ch RO and R1Q,are i ndependent| dro 1-8 al kyl. or - ryl; CX3
Where X can be i or TSRS adREOn SHGHAG oM ik e sorsiaateth €26 tr

al kyl thio, wherein tirg @bVl Caasn,beo; unsubstl tuted or substituted by C1-8
al kyl, hydroxy (-OH), by C6-12 aryl 'or by -NRgR 10 in which R9 and R10 are
i ndependent |y hydr ogeerpreS@ltsa\ledlgfnumbercf&mZtaﬁyl C6-Cl12 aryl, which is

uns UbSt1'()t uted ory subgti ec e%dco Qg C(:)Lnesofaﬁlé:< ¥ollow1¥g grou¥)s or one of their tautomeric

A 1S se
forms:
(o]
R3\ J\ _R4 NC N,R3
\_N_ |
R5 (o]
15 wherein

R; and R4 represent independently of one another, represent hydrogen,
Cis alkyl, wherein the alkyl can be unsubstituted or substituted by C;3
alkyl, hydroxy (-OH), by Cs.12 aryl or by -NRgR;¢ in which Ry and Rjg
are independently hydrogen, C; g alkyl or Ce.12 aryl;

20 Cs-Cy2 aryl, which is unsubstituted or substituted by C; alkyl, hydroxy
(-OH), nitro (NOy), cyano (-CN), halogen, by Cs.12 aryl, by -NRgR; in
which Ry and R;( are independently hydrogen, C,;5 alkyl or C¢.5 aryl or
by C;-Cs alkoxy (-OR);

Rsto Rg independently of one another, represent hydrogen, cyano (-CN),

25 halogen, nitro (NO;), hydroxy, linear or branched C;3 alkoxy (-OR)
wherein the alkyl (R) can be unsubstituted or substituted by C;s alkyl,
hydroxy (-OH), by Ce.12 aryl or by —-NRgR;¢ in which Ry and R;, are
independently hydrogen, C, alkyl or Cq.;5 aryl;



(-OH), nitro (NO®2), cyano (-CN), halogen, by C6-12 aryl, by -NR 9R10 in

whi ch R9 and R10 are independently hydrogen, Cl1-8 al kyl or C6-12 aryl or by
Cl- C8 al kwoyods®534 A dye conpound of fornmula (1) accor eécmgre@sobsism 1
wherein the dye conpound is of formul® (11) wherein z represents a charge
fromzero to plus one; An represents chloride; Mrepresents a netal ion

sel ected fromthe group consisting of A, Zr, C, Co, Ni, Cu, Zn; n
represents a whole nunber from2 to 3; R3 represents phenyl or p-tolyl, R
represents methyl or ametngiﬂlﬁ%o)r@pwb@brﬁssanéeﬁnwreomdepmﬂy hydrogan,obt4 cal

| ayer conprising at | t e n ccordihng 1o (l).as
defined in clainms 1 F@c@lﬁo& 633221‘%% §$é@§#ﬂ%} ﬁfeaglg?kfom%and{/%g{(;g?rﬁb‘%ﬁn%sm%

accordi ng to fornmul anfembess riigf whiel may coh@inBirthet ketéroatomsA net hod f or
produci ng an optical _|ayer according to claim5, conprising the fol]ow ng

steps (a) providing dneHathranced s d’ing’_%’o'f"b"?rﬁﬁ‘ ed‘_y@’l 68%’&6%8?@?1“’53471)% ure
ol vent 1o Torm a sof g ael by 01 By RUaREY (oM B, e ey o o R a e
(a); (d) evapor ati ngwthivh Rodnddty ateandependentlghhydtoggerC s alkyl or Ce.12 aryl;
CX; where X can be chlorine, fluorine, bromine;
linear or branched C; s alkylthio, wherein the alkyl can be unsubstituted
or substituted by C;s alkyl, hydroxy (-OH), by Cs.12 aryl or by -NRyR;¢
10 in which Ry and R, are independently hydrogen, C, alkyl or Ce.1» aryl;
Cs-Cy2 aryl, which is unsubstituted or substituted by C; alkyl, hydroxy
(-OH), nitro (NOy), cyano (-CN), halogen, by Cs.12 aryl, by -NRgR; in
which Ry and R;( are independently hydrogen, C,;5 alkyl or C¢.5 aryl or
by C;-Cs alkoxy (-OR).

15
4, A dye compound of formula (I) according to claim 1 wherein the dye compound
is of formula (II)
_ Tz
An-
)
wherein
20 zZ represents a charge from zero to plus one;
An"  represents chloride;
M represents a metal ion selected from the group consisting of Al, Zr, Cr,
Co, Ni, Cu, Zn;
n represents a whole number from 2 to 3;
25 R; represents phenyl or p-tolyl,

R4 represents methyl or benzyl,



7. A nethod according to claim®6, wherein the substrate is pol ycarbonate
(PC) or pol ynethyl methacrylate (PMVA). 8. A nethod according to claim6,
wher ei n twe 2006g8B83¢ sol vent is sel ected from Cl-8 al cohecr/dradsmssve?
substituted Cl1-8 al cohols, Cl1-8 ketom, Cl1-8 ether, hal ogen substituted Cl-
al kane, or am des. 9. A nethod according to claim6, wherein the Cl-8

al cohol s or hal ogen substituted Cl1-8 al cohols are sel ected from net hanol,
et hanol , isopropanol, diacetone alcohol (DAA), 2,2,3,3-tetrafl uoropropanol,
trichl oroet hanolRs 2- edpresenie meihyd or phenyhf | uor opent anol or hexaf | uor obut anol
the Cl1-8 ketones are selected from acetone, nethylisobutyl ket one,

net hyl et hyl ket one, or 3-hydroxy- 3-net hyl - 2- but anone; the hal ogen

substi t ut ed. C1- AradptiakElayér @ngeistiptat dedst onv dkl hgoandacadrdihg @ imilaiye or
1-chl or obut ane; and_the am des are selected from dinethylformam de or
di met hyl acet ani @&defingd imglagms | daft of aapixtwrs,of #hdepstive dypriompaygdsercesting al

layer agcordi ngyd fyftlafll (1) 2 defined in claims 1 to 4.

6. A method for producing an optical layer according to claim 5, comprising the
following steps
(a) providing a substrate
10 (b) dissolving a dye compound or a mixture of dye compounds of formula (I), as
defined in claims 1 to 4 in an organic solvent to form a solution,
(c) coating the solution (b) on the substrate (a);

(d) evaporating the solvent to form a dye layer.

15 7. A method according to claim 6, wherein the substrate is polycarbonate (PC) or
polymethylmethacrylate (PMMA).

8. A method according to claim 6, wherein the organic solvent is selected from C; g
alcohol, halogen substituted C;s alcohols, C;gs ketone, C;3 ether, halogen

20 substituted C;4 alkane, or amides.

9. A method according to claim 6, wherein the C, 5 alcohols or halogen substituted
Cis alcohols are selected from methanol, ethanol, isopropanol, diacetone alcohol
(DAA),  2,2,3,3-tetrafluoropropanol,  trichloroethanol, = 2-chloroethanol,

25 octafluoropentanol or hexafluorobutanol;

the C;s ketones are selected from acetone, methylisobutylketone,
methylethylketone, or 3-hydroxy-3-methyl-2-butanone;
the halogen substituted C;4 alkanes are selected from chloroform,
dichloromethane or 1-chlorobutane; and

30 the amides are selected from dimethylformamide or dimethylacetamide.

10.  An optical recording medium comprising an optical layer according to claim 5.



