BASI C YELLOW DYES AS DYE COVPONENT FOR OPTI CAL DATA RECORDI NG MEDI A The
present invention relates to the use of Basic Yell ow dyes as dye conponent
for opti owb 20@y@sriecording nedia. In a preferred aspect pcharpscssents

i nvention relates to Basic Yell ow dyes together with a netal azo conpl ex dye
as dye conponents for optical data recording nedia. In a nore preferred
aspect, the invention relates to a wite once read many (WORM type optical
data recordi ng nedi um capabl e of recording and reproducing information with
radi ation of UBASIC YELLQW BYESASHYELR NENTCROR@PIJGAL BATAC Yel | ow
dye together with a netal azo congl ﬁﬁﬁdéq\ﬁ pIAUrther recording dye in the
optical layer. Optical data recording nedra optlcal di scs) capable of
recording information only once with a | aser beam are convent [ onal |y known.
Such optical discs are also referred to as wite-once CDs and in a

typi cal st riktRipsent Healden relates i thei usg qfBasic Ygllew dyes a&@xﬁ )"O@Gﬁ’bfmt#’hg an

conpri o7 ng el HapHEr e O frefeHE adherd BE prds i R IBClo Bagie |
are | am nat\@llow@&emg'eﬂﬁdrwit}i mntetailazocmd@ﬂex dye @& dyeanﬁmanms fai aptical daee d

substrate. Infcglrmatl ljgs recor ded bo a CDRrgy l.rradiati ng a near-lg{)rared
| aser beam$EdiaE Mecia-| Inemorsabrfieniet Rspech Al MYSBHD FRAlFS bW ORGP

whi ch the ig d \ fgﬁ OI) dde da%%%r&‘iﬁgl ﬁiéﬁfun@tb“aﬁﬁﬁlé 61“%&&@1& e
tenperature o the i rradi ated area I ncreases, causing the optical

char act er i seproducidg tinfermation withuradiatign qihblue dager cof pﬂemldﬁlméhmnge'dn(le g.
the for iUks t Iemploys a Basic Yellow dye together with a metalazo complex dye and a further

recording dye in the optical layer.

Optical data recording media (optical discs) capable of recording information only once
with a laser beam are conventionally known. Such optical discs are also referred to as
15  write-once CDs (CD-Rs) and in a typical structure thereof, a recording layer (optical
layer) comprising an organic compound such as an organic dye, a light reflective layer
comprising a metal such as gold, and a protective layer made of a resin, are laminated
successively, in this order, on a transparent disc-shaped substrate. Information is
recorded to a CD-R by irradiating a near-infrared laser beam (usually a laser beam with
20 a wavelength near 780 nm) thereon, in which the irradiated area of the recording layer
absorbs the beam. The temperature of the irradiated area increases, causing the optical
characteristics of the area to undergo physical or chemical changes (e.g. the formation

of pits) and the information is thus recorded.

25  With regards to reading (reproduction) of information, this is also conducted by
irradiating a laser beam with a wavelength identical to that of the recording laser beam.
Information reproduction from the CD-R is conducted by detecting the difference of the
reflectivity in the recording area between the areas where the optical characteristics
have been changed (recorded area) and not changed (unrecorded area).

30
In recent years, there has been a demand for optical information recording media
possessing higher recording density. To meet this demand for greater recording

capacity, an optical disc referred to as a write-once digital versatile disc (DVD-R) has



of pits) and the information is thus recorded. Wth regards to reading
(reproduction) of information, this is also conducted by irradiating a

| aser beawowoddmosuiwavel ength identical to that of the recombeeugobmseer beam
I nformation reproduction fromthe CD-R is conducted by detecting the
difference of the reflectivity in the récordi ng area between the areas
where the optical characteristics have been changed (recorded area) and not
changed (unrecorded area). In recent years, there has been a demand for
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the recording |layer formed towards the inner portion of the disc.
| nf or mat i onndlgdedewithdthe tresording daysr oduved tbwands tthe iBE)- Potbipni of dhii discng a

vi si bl e,l aser beamt here usual ly. a laser.Db 1t h. a wavel engt.h.of about
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CD-R i s pogsidltRereon (usually a laser beam with a wavelength of about 630 nm to 680 nm), and

thus, recording at a density higher than that of a CD-R is possible.

However, considering factors such as the recent spread of networks (e.g. Internet) and
15  the emergence of high definition television (HDTV) broadcasting, cheap and convenient
recording media, capable of recording image information at even larger capacity, are
required. While DVD-Rs sufficiently serve as high-capacity recording media at present,

demand for larger capacity and higher density has increased.

20 Blu-ray® discs (Blu-ray® disc is a standard developed by Hitachi Ltd., LG Electronics
Inc., Matsushita Electric Industrial Co. Ltd.,, Pioneer Corporation, Royal Philips
Electronics, Samsung Electronics Co. Ltd., Sharp Corporation, Sony Corporation,
Thomson Multimedia) or HD-DVD discs (a standard developed by Toshiba and NEC)
are going to be the next milestone in optical recording technology. Its new specification

25 increases the data storage up to 27 Gigabytes per recording layer for a 12 cm diameter
disc. By adopting a blue diode laser with a wavelength of 405 nm (GaN or SHG laser
diodes), the pit size and track interval can be further reduced, again increasing the

storage capacity by an order of magnitude.

30 Here also organic dyes have attracted considerable attentions and some solutions have
been already proposed in the field of short wavelength diode-laser optical storage.
Examples of such media include JP-A Nos. 4-74690, 7-304256, 7-304257, 8-127174,
11-53758, 11-334204, 11-334205, 11-334206, 11-334207, 2000-43423, 2000-108513,



However, considering factors such as the recent spread of networks (e.g.
Internet) and the energence of high definition television (HDTV)

br oadcastwogposterp and conveni ent recordi ng nedi a, capabiraEredosineses di ng
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attracted considerable attentions and sone sol utions have been al ready
proposed in the field of short wavel ength di ode-| aser optical storage.

Exanpl es ofyriibginaf@dl thel il isdddbsciBed ift-thé GBBve gaéﬁﬂgéﬁicaﬁo@é&ﬂot
8-127174, 11-53758, '11-334204, 11-334205, 11-334206, 11-334207, 2000- 43423,

2000- 108513b00hd 1858Hyity 0BQuitetd 300 pratiod- USBSHEN sendrdiogoinfaseten by t he
71 adi 20 ng SR OF 25 Storh ST Petior e s RATSREE RTh 5 100 BPeen
| aser beampayuBhNdhtheSd§ticamdisest @esafibed in the above patent publications, the
recording characteristics actually deteriorated when irradiating a laser beam with a
wavelength of 380 to 500 nm. More specifically, read-out stability requirements (i.e.
1 000 000 cycles at 0.4 mW) are generally not reached with systems as described above.
15
It is an object of the present invention to provide an optical data recording medium that
is capable of recording at high density with high recording characteristics and with
improved read-out stabilities. Another objective of the invention is to provide an optical
information recording method that can provide stable recording and reproducing
20  characteristics, as well as an optical information recording medium on which

information has been recorded by the recording method.

It has been found, that specific metalazo complex dyes are useful as dye components in
optical layers for improving recording properties of cyanine dyes. These products show
25  very interesting recording characteristics and good overall performances when applied

in recording media.

Surprisingly it has now been found, that anionic metalazo complex dyes together with
cationic Basic Yellow dyes significantly improve the recording characteristics in
30 particular readout stability, and overall performances when applied as dye components

in optical data recording media.

The invention therefore relates to Basic Yellow dyes as dye component for use in an



optical disc having a recording |ayer containing porphyrine conpounds, azo
dyes, netal azo dyes, qui nophthal one dyes, tri nethinecyani ne dyes,
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recording information by irradiation of a short wavel ength | aser beam at a
wavel ength of 380 to 500 nm Particul arl in the optical discs described
in the abo@@tlfﬁdtlé}‘ﬂf gndbto that yseref, sa@dweph@idaxnrﬁéorcﬁmoabtdeﬁau weerdingamedial | y

om Wore spatiepiRy: s iAo A A I s, Bl Beccheflh idlhe O

cycles at @vlﬂc}prlayea Basie rsaillbw dyettogativea veith airellspoaiplexadyeda sits oftiel
above. It i s an object of the present jnvention to provide an optical data
recordi ng MO Mp{qmﬂlq%arbaﬂwwmﬁmnrrs@&w AgvTie OHF%JFFaéélP?éB’t (WQRM Bipgh
recordi Bg r inEsi her
obj ect i \§/e o%? ﬁéﬂe%ﬁn%giﬂdlﬁ%nﬁ?&siuftﬂoé ?ﬂ?)lw ggg"ﬁdl%g?‘? Ecig m‘?#%%mtf{) onr g?@%| ng
met hod t hatradwtmrpoﬁ\hh[belaserabf @reffatab]ydmﬁg nandwhiebremploysng Basior &&llewi dya cs,

as well as an o tL al ornatl recordi.ng nmedi un on which information has
been recor dEH! RO RRHE AR § fUTFhet KGOBIS Bl e ARHCALIR 1 ¢
nmet al azo conpl ex d es are useful as dye canponents in optical |ayers for

i nprovi ng rieeoRTEseRy ipYeaEen tip cliregted clpadh Qetica) dayerTis s prtisal dat EgeRgr v
I nteresting,J KGR h@ﬁsﬁg% L LEASBAES YRNGW IR G0 ik akith REfh R B MRS 1EN

applied in recor
10  complex dye as dye components.

Halogen represents F, Cl, Br or J, preferably F, Cl or Br, more preferably F or Cl, even

more preferably Cl, in the following, if not otherwise stated.

In particular, the present invention is directed to an optical layer for an optical data
recording medium comprising at least one Basic Yellow cationic dye together with at

15 least one anionic metalazo complex dye as counter ion, represented by the general

formula (I) or (II)
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Surprisingly it has now been found, that anionic netal azo conpl ex dyes
together with cationic Basic Yell ow dyes significantly inprove the

r ecor di ngwohaseaotani stics in particul ar readout stabili gr/msesovysesal |
per f or mances when applied as dye conponents in optical data recording

medi a. The invention therefore relates to Basic Yell ow dyes as dye
conponent for use in anoptical |ayer and to the use of said optical |ayers
for optical data recording nedia. Particularly, the invention relates to a
heat node tMAhsEiBpti cal data recordi ng nedi um which enpl oys a Basic Yell ow

dye toget hq\yh wi th g metal azo @]]Q,rzg %)f%,dye in the optical layer. Mre
at és

particul arl'y, the Tnventionte ’0 a wite once read many (WORM type

optical dat, reéodeliced firamdiCorCedfealal;e of recordi ng and reproduci ng
information with radiation of blue |aser of preferably 405 nm which
enpl oys a &SR@RY@PEW%y 7=t1%g%ﬁ=ﬁe¢RWth a netal azo conpl ex dye and a

furthergrecordi I i ¢ t1d ntd .
direct ea to an %e?%:&}ehﬂg&@r@a@g% hée“r#egte?%ge}‘lpf dr}%’?%f%eco? Hllldr%géler?rlé%*a%% hitto,
conprising at | etkyl, cargl, Basiino,Yedlkydamithpe id@ajjetldremopn atylaninbeadiarydarmino,
nmet al azo conpl ex,. as d c onents.. Hal ogen represents F,_ C, _Br_or J,
preferably gp Cl)élag%/ﬁgpl,noh%ﬁé’ aggef"% | Ykexy g@’l,tﬁ@séﬁy]ﬁﬁy’e apfithiQy §BP]§L ad,
in the fol |l ow n%szRéﬂQE, @hgg’\@@ﬁ}{%@’@qchmmp%g&yl ar, the present

invention is directed to an optical |ayer for an optical data recording
medi um conpri si Ry at iy kyslsegeone: BHgil.Covedryb Wi ealkoxyrand dye together with at

| east e anionit netal azo coapl ex e as unter ion, represented by the
gener aﬁ f or mul alé?) bsrahy(%l%?%en’ EPealin, Eoatyl, Caalksiy;

each R, independently, together with the —C=C- group to which they are attached,
forms an aromatic cycle unsubstituted or substituted (with substituents being

halogen, C;.;9 alkyl, dicyanomethylene, cyano, carboxy, C;.i¢ alkyl carboxylate,

sulfonamide or nitro), or a heterocycle unsubstituted or substituted (with

15 substituents being halogen, C;.;¢ alkyl, dicyanomethylene, cyano, carboxy, Ci.1o

alkyl carboxylate, sulfonamide or nitro);

X is a deprotonated residue derived from hydroxyl, amino, carbonamido or
sulfonamide;

the Basic Yellow cationic dye component can be selected from the group of the cations

20  consisting of the cations of Basic Yellow 1, Basic Yellow 2, Basic Yellow 11, Basic

Yellow 13, Basic Yellow 21, Basic Yellow 24, Basic Yellow 29, Basic Yellow 37,

Basic Yellow 49, Basic Yellow 51, Basic Yellow 57, Basic Yellow 90. The Basic

Yellow Dyes are commercially available.

25  Preferably the Basic Yellow cationic dye component is selected from
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[ basi c yell ow cationic dye]+ [basic yellow cationic dye]+wherein ML is
selected fromN, Cu, Zn, My; Mis selected fromCo, C, Fe, A; Rl, R2,

R3, R4, R5,wB 2006H0611RRs, R9, Ri 0, Rn independently of eachpotriEpreosnepresent
hydr ogen, hydroxy, hal ogen, cyano, nitro, alkyl, aryl, am no, alkylam no,

di al kyl am no, aryl am no, diaryl am no, ditl kyl am no-al kyl, heteroaryl,

al koxy, al kylthio, aryloxy, arylthio, SO3H SO2NR21R22, CO2R22, CONR21R22,
NHCOR 22, wherein R21 is hydrogen, Cl-6alkyl, C6-10aryl, Cl-6al koxy and R22
i s hydrogen, C6- 10aryl ,0Cl- 6al koxy; each R independently,

t oget her vvi groyf tor'whixh they are attached, forns an aromatic

cycl e unsub ubst ed (with substituents bei ng hal ogen, Ci1-10
al kyl , di cyanoneiNyl effe, "Nyang;” car boxy, Cl-10 al kyl carboxyl at e,

sul f onam de or ni|tro), or a heferocycle unsubstituted or substituted (with
substituents bei ng hal ogen, €I-10 al kyl, di cyanonethyl ene, cyano, carboxy,
Cl- 10 al kylcatish boByiiatyellowulif onam de or nitro); X is a deprotonated residue
derived from hydroxyl, am no, carbonam do or sulfonam de; the Basic Yell ow
cationic dye conponent can be selected fromthe group of the cations

O\
Ney

5  Cation of Basic Yellow 13 Cation of Basic Yellow 28

Preferably the present invention is directed to an optical layer for an optical data
recording medium comprising at least one Basic Yellow cationic dye together with at
least one anionic metalazo complex dye as counterion, represented by the general
10  formula (IT) wherein
M, is selected from Co or Cr;
Ry and R;; represent hydrogen; and
Rs is selected from hydrogen, nitro or SO,NR»;R2,, wherein
Ry is hydrogen, and
15 Ry  is Ciealkyl;
Rip  is selected from hydrogen or nitro;
more preferably either Ry is selected from nitro or SO;NR»;R2; in case of R;p being
hydrogen, or Rs is hydrogen in case of R;( being nitro;
X s a deprotonated residue derived from hydroxyl; and
20
Rz  is of formula (a)-(d), with the * and ** indicating the -C=C- group to which they

are attached,

CN
= = CN
a (b)
(a) S N

25



consisting of the cations of Basic Yellow 1, Basic Yellow 2, Basic Yellow
11, Basic Yellow 13, Basic Yellow 21, Basic Yellow 24, Basic Yell ow 29,
Basi ¢ Yelwowo@/ioeBasi c Yel | ow 49, Basic Yell ow 51, Basi ecYalpb@esrobiszs Basi c
Yel | ow 90. The Basic Yell ow Dyes are comrercially avail able. Preferably the
Basic Yell ow cationic dye conponent is sklected fromCation of Basic Yellow
1 Cation of Basic Yellow 2Cation of Basic Yellow 11 Cation of Basic Yell ow
13 Cation of Basic Yellow 28 Preferably the present invention is directed
to an optical |ayer fOr an optical data recordigng nedi um conprising at
| east one Basic Yelldw cationic dye together wijth at | east one anionic
net al azo conpl 0 M{%@Mntel’l on, represeqnt ©he general fornula (I1)
wherein M2 is sele¢ted from Co or ; R9 and|Rl1l represent hydrogen; and R8
is selected fromﬁ/qqn, nitro gcf 802NR IR wrein R2 1(d 3/5 hydr ogen,
and R22 is Cl-6al kyl; *Rlb\Rs selected from hy QgenRor nitro; nore
preferably either R8 I's selected fromnitro or SO2NR2 1R22 i case O R10
bei ng hydr Puin Of R8 is hydrogen in case OFR1O being nitro; Xis a
depr ot onat ed resi due derived from hydroxyl; and

R is C;4 alkyl or —NH-phenyl; preferably R is n-butyl;

R' is H or Cl; preferably R' is Cl in para-position;
5 R" is C;4 alkyl, preferably methyl or ethyl;
Y isOorS;
more preferably R" is methyl in case of Y being O, or R" is ethyl in case of Y being S.

Most preferred anionic metalazo complex dyes as counterions of the dye compound of

10  formula (IT) are selected from the group consisting of the compounds of formula (A) to
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R12 is of fornmula (a)-(d), with the * and ** indicating the -C=C- group to
whi ch they are attached, (b)wherein Ris Cl-4 al kyl or -NH phenyl;

pr ef er ablwoRoess106ributyl ; Ris Hor C; preferably R is @cTinr2@8nsarsposition;
R' is Cl-4 alkyl, preferably nethyl or ethyl; Yis Oor S; nore preferably
R' is methyl in case of Y being O or R8is ethyl in case of Y being S.

Most preferred anionic netal azo conpl ex dyes as counterions of the dye
conmpound of forrmula (I1) are selected fromthe group consisting of the
conmpounds  of fornyla4p to (F).An optical layer according to the invention
conpri ses a conpowtdSor formula (1) or (11) or a mixture of conpounds of
formula (1) and (I1).)1n a preferred aspect the optical Iqiyer according to

the invention conpri dof formula (1) or OK et her with a
further recordi ng dye /op\r I | ayer accor di ng to the | venti on t hereby
conpri se comppunds of for IC"T or (11) PMefe Wi Mgount of at

| east 20% by Wei _ght ofot\h ikt ur &7 TRe further ordling dye preferably is
a dye conpound or mul a drTII) gsent sOa netal atom R3

1 and R34 i ndek ntl%/f/rom each ‘otHer are sel ecte bgmthe group
consi sting of Cl
N N
NS/ T
Yy N™ 7N NO
(C) 2
=S—N 0~ 'N” Yo
°F7 N\ | (D)
Osx N8 |
% o N\]%O
O,N N.
|‘ N \
o ° /©: e
co O,N 0,
N
/N0 Go_
NN XN jg/
N N NO, \N N N\\N
S N (o) O¢I\N
) NG

5  An optical layer according to the invention comprises a compound of formula (I) or (IT)

or a mixture of compounds of formula (I) and (II).

In a preferred aspect the optical layer according to the invention comprises a compound
of formula (I) or (IT) together with a further recording dye. The optical layer according
10  to the invention thereby comprise compounds of formula (I) or (II) preferably in an

amount of at least 20% by weight of the mixture.



hydr ogen, Cl1-10 al kyl, C5-10 cycl oal kyl, the al kyl groups being optionally
substituted by hal ogen; Cl1-10 al koxy, unsubstituted phenyl or substituted
phenyl (wvbhossmbstint uents bei ng hal ogen, C1-10 al kyl or poirtEPe)0s/061328
unsubstituted benzyl or substituted benzyl (wth substituents being

hal ogen, C1-10 alkyl or nitro), carboxy%nd Cl-10 al kyl carboxylate; R32 is
sel ected from Cl1-10 al kyl, C5-10 cycloal kyl, the al kyl groups bei ng
substituted by hal ogen; R33 is selected fromhydrogen, -C, -CN, -Br, -CF3,
Cl- 8 al kyl TheHpshessecording dysi preferahly ésa det ¢opmpoynd pﬁgwmwwéﬂhyl , NO or

sul fonam de; R35 is selected from hydrogen, C1-10 al kyl, C5-10 cycl oal kyl,
the al kyl groups being optionally substituted by hal ogen; Cl-10 al koxy,
unsubstituted phenyl or substitut&gd phenyl (with substituents being

hal ogen, C1-10 al kyl or nithg;< unsubsty tuted benzyl or substituted benzyl
(wWith substituents being hal 6ge¥,\Cls1 “al kyl or nitro), carboxy or Cl-10
al kyl carboxylate. Further, thenipvernyi Nel ates to a nmethod for producing
an optical layer, conprisi (he $ol | ow steps (a) providing a substrate
(b) dissolving a dye gpopd or a-m xtyre Bﬁadye conpouqﬂs of formula (I)
or (11)in an organic sétvent'to forima sol utidh, (c) coaflhg the sol ution

(b) on the substrate (a);R(d) eVQpﬁrast‘ing @3' vent to forma dye film
(9] 3
NNy N

N\ N N
N N lll\

34 R32

31
wherein
5 M;  represents a metal atom;

R3;; and R34 independently from each other are selected from the group consisting of
hydrogen, Ci.10 alkyl, Cs.io cycloalkyl, the alkyl groups being optionally
substituted by halogen; C;.;o alkoxy, unsubstituted phenyl or substituted phenyl
(with substituents being halogen, Ci.;o alkyl or nitro), unsubstituted benzyl or

10 substituted benzyl (with substituents being halogen, C;.;¢ alkyl or nitro), carboxy
and C;.y¢ alkyl carboxylate;

Rj,  is selected from C;.9 alkyl, Cs.i9 cycloalkyl, the alkyl groups being substituted
by halogen;

Rs3  is selected from hydrogen, -Cl, -CN, -Br, -CF3, C,3 alkyl, chloromethyl, C;.s-

15 alkoxymethyl or phenoxymethyl, NO; or sulfonamide;

Rss  is selected from hydrogen, C;.i¢ alkyl, Cs.o cycloalkyl, the alkyl groups being
optionally substituted by halogen; C;.o alkoxy, unsubstituted phenyl or
substituted phenyl (with substituents being halogen, C;.;o alkyl or nitro),
unsubstituted benzyl or substituted benzyl (with substituents being halogen, C;.1o

20 alkyl or nitro), carboxy or Ci.;¢ alkyl carboxylate.

Further, the invention relates to a method for producing an optical layer, comprising the
following steps
(a) providing a substrate

25 (b) dissolving a dye compound or a mixture of dye compounds of formula (I) or (II)



Preferred substrates are pol ycarbonate (PC) or pol ynethyl net hacryl ate
(PMMA). Organic solvents are selected from Cl1-8 al cohol, hal ogen

subst i t utwo 20i@eabcohol s, Cl-8 ketone, Cl1-8 ether, hal egempaeestizbsit ed Cl-
al kane, or am des. Preferred Cl-8 al cohols or hal ogen substituted Cl-8

al cohol s are for exanple methanol, ethah®l, isopropanol, diacetone al cohol
(DAA), 2,2,3,3-tetrafluoropropanol, trichloroethanol, 2-chloroethanol,

oct af | uor opent anol or hexaf | uorobutanol. Preferred Cl-8 ketones are for
exanpl e acet one in geprgpnicsebgnitoempasolutien,hy| et hyl ket one, or

3- hydr oxy- i%nféuﬁﬁr”értg%ﬁﬂ@& qbgﬁwﬁeesrutb?‘%aatgzg)ogen substituted Cl-4 al kanes

e
are for ex oform d or one br 1-chl orobutane. Preferred

am des are (dpr exapapatihgdhersdlvent toformnd die film. di met hyl acet am de. The opti cal
| ayer (dye | ayer) obtained preferably has a thickness from70 to 250 nm In
a preferred aspect, the present invention provides for an optical |ayer

sui tabl & T ghehaNsASASES Yre'pd oR&: & llymEhGimetd &g‘ﬁﬁ% j.sc_format,
in al ager V\e/ave%%gtﬁ ransg %@Pomegg%fjﬁrynl{l p?lg%eeragbfiye roun)gj'405 nm
The dye conpounds of formula (1) and (11) possess the required optical
characteristics (such as high sorptiqn.a I gh recordi sensitiyity),
anexcel | erELap SOIFRE 519 TPIHGLRTE Cot DEHICD Malnges sbBTRuRE Ce gROQbLbd 11y
and a deC0'KEfb‘ﬁb,t(‘Jl%tﬁeirﬁh%g'éhldﬁﬁ‘st@ﬁte@@%alﬁﬁﬂa,corﬁnﬁ%ﬁ.hOd for producing an
optical recording medium conprising an optical |ayer

Preferred C,;_g alcohols or halogen substituted C,.s alcohols are for example methanol,

10  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.

Preferred halogen substituted C;4 alkanes are for example chloroform, dichloromethane

15  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.

20 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.

The dye compounds of formula (I) and (IT) possess the required optical characteristics

25 (such as high absorption and high recording sensitivity), an excellent solubility in
organic solvents, an excellent light stability and a decomposition temperature of 250-
400°C.

A method for producing an optical recording medium comprising an optical layer
according to the invention comprises the following additional steps

30 (e) sputtering a metal layer onto the dye layer
(f) applying a second polymer based layer to complete the disc.



according to the invention conprises the follow ng additional steps (e)
sputtering a netal |ayer onto the dye | ayer (f) applying a second pol yner
based | aywo 20@/06npl et e the disc. A high-density optical pdatee260806r3ds ng

medi um according to the invention therefore preferably is a recordable
optical disc conprising: a first substrate, which is a transparent
substrate with grooves, a recording |layer (optical layer), which is forned
on the first substrate surface using the dye of formula (1) or (Il), nost
pr ef er abl y A highedespsity miptigaladata yeeprding |meding accordieg d@o Ae agvention dheselorm nul a
(rer), ar ive | ayer -0Rn L. r rdi ng l.aye e .
substrat e, %\%\%ﬂgl%hiyi gs & %{er%gﬁéggiz;epgﬁ?&% u‘%)lg%e rcé’f“ 2)91\#%949 #%%vé%bsg%tﬁhgﬁ?%h % the
refl ective tladytarentistititrate with gone)h reayding 1dves {opticslf18ye)) iwhicH Refomidd @mal
data recordi ng nmedi um according to the invention is a recordabl e ogpti cal

di sc of théhq/%vw%ﬁgéte suffacgaysipg thedyg, ofrfgrmuda fhynr 1D, q80s4 pEeferphly 2dygHvD
(hi gh densi | op V. =Tl = ) ASGH di um
For 'a compug s oE kS ceb Rl ffdlofthe UMl o KeGinciays Bl

pr oduct i on thd redofdingatdyen e spoond siibstrhteehich, isfaotrarespamept sublstvhto gridhgroovee

I nvention accordingl rﬁlate alsg.to a nethod for the optical recording,
storage an§OPresindd @/eor]e PV IiEr Wth angHaehment JyeE . or di ng medi um accor di ng
to the invention is_used. The recording and the playback advant ageously
take pl ace Nost Prefstabiye fhe WPFI%?AQ@%WCPH%I%S@@HH 5900THIE ReBOVeIHONNS s The

?tsr ucture Qfor@biPRticaRlist 3F the" WM (). TEHaY BeaRER 0 Bfinifle, 3G J19y4BI | ON
10 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.

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

15  used. The recording and the playback advantageously take place in a wavelength range
of from 350 to 500 nm.

Readout methods
The structure of the optical data recording medium according to the invention is

20  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 measure, for example, the fluorescence instead of the transmission or
reflection.
When the optical data recording medium is structured for a change in reflection, the

25 following structures can be used: 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, 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

30 layer side or, where applicable, from the protective layer side. In both cases the light
detector is located on the same side as the light source. The first-mentioned structure of

the recording material to be used according to the invention is generally preferred.



governed prinmarily by the readout nethod; known function principles include
t he nmeasurenent of the change in the transm ssion or, preferably, in the
refl ecti owp 2besy106t10i s al so known to nmeasure, for exanpl ecTtEreodslosBrescence
i nstead of the transm ssion or reflection. Wien the optical data recording
mediumis structured for a change in reflRection, the follow ng structures
can be used: transparent support / recording layer (optionally
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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

15 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
registering the change in absorption or reflection using laser radiation.

20
The invention accordingly relates also to a method for the optical data recording,
storage and playback of information, wherein an optical data recording medium
according to the invention is used. The recording and the playback advantageously take
place in a wavelength range of from 350 to 500 nm.

25
The compounds of formula (I) and (II) provide for particularly preferable properties
when used in optical layers for optical data recording media according to the invention.
They possess the required optical characteristics, demonstrated when used in the form
of a solid film:

30 * an advantageously homogeneous, amorphous and low-scattering optical layer,

» a high refractive index at the longer wavelength flank of the absorption band,
which preferably achieves n values of the refractive index of from 1.0 to 3.0 in

the range of from 350 to 500 nm,



| asers. The recording is done, for exanple, point for point, by nodul ating
the laser in accordance with the mark | engths and focusing its radiation
ont o t he weodsdiosgol ayer. It is known fromthe special i prThire@satisee t hat
ot her nmethods are currently being devel oped which may al so be suitable for
use. The process according to the inveni3on allows the storage of
information with great reliability and stability, distinguished by very
good nechani cal and thermal stability and by high light stability and by
sharp boundarVy 2dvghssepsitiviteupder daseipadiaiian 0§éxgh powgedensity pad goaddlayhagh
contrast, the | | Lt t L.si.ngly high signal/noise ratio, so
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absorption or reflection using |laser radjation. The invention accordingly
rel ates al so t o9 avePowser deasityt heonmsredte dyaselseady &own fythegttor age and

pl ayback of ipf %ﬁﬁ%ﬂﬁ'scﬁﬁ%&ﬁ%ﬁ@&?ﬁ“&l sdata recording medi um according
I'mg

to the rnvention is used. "The recor and t he pl ayback advant ageously

t ake pl ace i n=aanabsirptigi hatiangelobx in hopsderédrabfObdtween 300 warpddnels of
formula (1) and (I1) provide for particularly preferable properties when
used i n opti cal NPh3scheing prefegrsd iferdpluglaser apek%ﬂepﬁgr%mealsafycf&rai% Q0 the

i nvention. They4ggﬁﬁless the required optical characteristics, denonstrated
when used in the formofa solid film an advant ageously honpgeneous,

anor phous and =l awesanapds@tiangpitddP aethe peofenred temperature range between 220°C and

10 300°C, more precisely 230°C to 290°C
= A sufficient heat release (HR)
Recording performance of a compound is related to specific parameters measured on
disc like:
® A low simulated bit error rate (SbER)
15 ® A low inner parity error rate (PI error)
® A high reflectivity (R)
e A low laser recording power (Pw or OPC: optimum power control)
¢ Good readout stability at several laser reading powers.
® An appropriate partial response signal to noise ratio (PRSNR)
20
The absorption edge is surprisingly steep even in the solid phase.
The compounds of formula (I) also show a narrow decomposition temperature of 250-
350°C, fitting with the thermal requirements. Additionally, these compounds show a
high solubility in organic solvents, which is ideal for the spin-coating process to

25 manufacture optical layers.



a high refractive index at the | onger wavel ength flank of the absorption
band, which preferably achieves n values of the refractive index of from
1.0 to 3.Woinerwernange of from 350 to 500 nm a hi gh semsirtapridsypeisosier

| aser radiation of high power density and good playback characteristics in
the desired spectral range, an enhanced4photosensitivity and stability (in
dayl i ght and under |aser radiation of |ow power density ) conpared to dyes
al ready known in the art, an uniformscript width and a high contrast, an
absorpti on Ex@mplesm | nax in the preferred range between 390 nm and 470 nm as
being preferred for blue | aser applications, nore precisely from400 to 460
nm a decdipossition point DP in the preferred tenperature range between
220C and 300C, nore precisely 230C to 290C A sufficient heat rel ease (HR)
Recor di ng pprer Ur-rianpectaf A anaxaitideuwathes of thel cdirpdubdare deithined s usiigtaqr s
measured on_disc like: A lowsinulated bit error rate (SbER) A | ow inner
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at several Taser readi
solutions at three different concentrations.

Thermal Decomposition: Decomposition point (DP)and heat release (HR)

DP and HR are determined using a TA Instruments DSC Q100 apparatus, the
compound being incorporated into a sealed aluminum pan. Analysis conditions are as

10  following: Temperature range from 25 to 400°C, heating rate 10°C/min, nitrogen flow
of 50 ml/min. Values are determined by single measurement.

Partial response signal to noise ratio (PRSNR)

A definition and the measuring techniques of PRSNR are described in a book available
from DVD Format Logo Licensing Co., Ltd. for example, Annex H of Version 0.9,

15 PART 1 Physical Specifications, DVD Specifications for High Density Read-Only
Disk.
Simulated bit error rate (SbER)

A definition and the measuring techniques of SbER are described in a book available
from DVD Format Logo Licensing Co., Ltd. for example, Annex H of Version 0.9,

20 PART 1 Physical Specifications, DVD Specifications for High Density Read-Only
Disk.

PRSNR and SbER are measured in a state in which information has been recorded in
the adjacent tracks.

25
Reflectivity (R)

A definition and the measuring techniques for the light reflectivity (R) is described in a

book available from DVD Format Logo Licensing Co., Ltd. for example, Annex D of

Version 0.9, PART 1 Physical Specifications, DVD Specifications for High Density
30 Read-Only Disk.



An appropriate partial response signal to noise ratio (PRSNR) The
absorption edge is surprisingly steep even in the solid phase. The
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the spin-coating process to manufacture optical |ayers. Exanples UV-vis For
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nitrogen flow o ues are determ ned by single neasurenent.
Partial redponsmssiblegoalsetmomrecthse onatiming EdpdRentAantZdn motd thanamed dobpling

measuring techni ques .of PRSNR.are.descr'begkéﬁha book avail able from DvD
Format LogdSeteeshlinggn sy respective miytueof 220 igandinex H of Version 0.9, PART 1

Physi cal Spegi {dupfih ARSotioRVIdaypRRe chiredt dnd {vafer,HhotladR08d ts¥1vERR darfd by
mixtures thereof. Non-aqueous solvents are alcohols such as methanol, ethanol,

10  propanol, butanol, pentanol, etc., dipolar aprotic solvents such as DMF, DMSO, NMP

and water-immiscible solvents such as toluene or chlorobenzene. Preferably the azo

coupling reaction is carried out in water.

The coupling is preferably carried out in a stoichiometric ratio of coupling component

15 and diazo component. The coupling is generally done at temperatures between -30°C to
100°C, preference being given to temperatures of -10°C to 30°C, and particular
preference to temperatures of -5°C to 20°C.

The coupling may be carried out in an acidic as well as an alkaline medium. Preference
20  is given to pH <10, particular preference to pH between 3 to 9.0.
Preferably the azo ligand is isolated following standard methods, in case of a precipitate

preferably by filtration, and preferably dried.

Preparation of azo ligands

25 Example 1
A mixture of 15.0 g of 2-amino-4-nitrophenol, 120 ml of water and 34.3 g of
concentrated hydrochloric acid (30% w/w) was gradually admixed with 24.5 ml of
sodium nitrite (33% w/v) at 0°C. After 1 hour of reaction at 0°C, the dark diazotization
solution was added drop wise to an alkaline solution of 22.6 g of 1,3-diethyl-2-

30 thiobarbituric acid while maintaining pH at 7.5-9 with sodium hydroxide (30% w/w).
The batch was stirred 3 hours, then filtered with suction. The precipitate was washed

with water and dried. 34.3 g of the azo ligand of formula (1) was obtained.



Disk. Simulated bit error rate (SbER) A definition and the measuring

techni ques of SbER are described in a book avail able from DVD Fornat Logo
Li censi ngwbaoge/losdo for exanpl e, Annex H of Version 0.9pcPARIo0s0R3ySi cal
Speci fications, DVD Specifications for Hi gh Density Read-Only Di sk. PRSNR
and SbER are neasured in a state in whid¢h i nformati on has been recorded in
the adjacent tracks. Reflectivity (R) A definition and the neasuring
techniques for the light reflectivity (R) is described in a book avail abl e
from DVD Format Logo Licensing Co., Ltd. fefHgxanple, Annex D of Version
0.9, PART 1 Physical Specifications, DVD [Specifications for Hi gh Density
Read-Only Disk.Step 1 - Preparation @ azg | i gands of the anionic
net al azo conpl ex dyes The azo |i gands e p¥epared by azo coupling reaction
of the respective diaz onponent .and tlQe r specéi ve coudql ing agent. The

di azo conponent is pre@& } 'z a1 Rea |t_liion of t)he respective

am ne conpound. These am ne pounds andl t he coupling agents are known
substances. It is possible ’ (ﬂ%re tHn one ani ne conponent and/or nore
t han one coupling agent resulting the respective m xture of azo |igands.
The coupling reaction may be carried out in water, non-aqueous solvents and
in

Example 2
A mixture of 15.0 g of 2-amino-4-nitrophenol, 120 ml of water and 34.3 g of

5  concentrated hydrochloric acid (30% w/w) was gradually admixed with 24.5 ml of
sodium nitrite (33% w/v) at 0°C. After 1 hour of reaction at 0°C, the dark diazotization
solution was added drop wise to an alkaline solution of 15.1 g of 1,3-dimethyl-
barbituric acid while maintaining pH at 7.5-9 with sodium hydroxide (30% w/w). The
batch was stirred 3 hours, then filtered with suction. The precipitate was washed with

10  water and dried. 30.1 g of the azo ligand of formula (2) was obtained.

|
O NYO
HO
OH

Example 3
A mixture of 15.0 g of 2-amino-4-nitrophenol, 120 ml of water and 34.3 g of
concentrated hydrochloric acid (30% w/w) was gradually admixed with 24.5 ml of
15  sodium nitrite (33% w/v) at 0°C. After 1 hour of reaction at 0°C, the dark diazotization
solution was added drop wise to an alkaline solution of 20.6 g of 1-Butyl-4-methyl-2,6-
dioxo-1,2,5,6-tetrahydro-pyridine-3-carbonitrile while maintaining pH at 7.5-9 with
sodium hydroxide (30% w/w). The batch was stirred 3 hours, then filtered with suction.
The precipitate was washed with water and dried. 35.2 g of the azo ligand of formula
20  (3) was obtained.



m xtures thereof. Non-aqueous solvents are al cohols such as nethanol,

et hanol , propanol, butanol, pentanol, etc., dipolar aprotic solvents such
as DVF, DBVBQodNWeI1and wat er-i nmi sci bl e sol vents such as prolnress/061328

chl orobenzene. Preferably the azo coupling reaction is carried out in

wat er. The coupling is preferably carriéd out in a stoichionmetric ratio of
coupling conponent and di azo conponent. The coupling is generally done at
tenperatures between -30C to 100C, preference being given to tenperatures
of -10C to 30C, and particular preferenceNto tenperatures of -5C to 20C
The coupling may be carried out in an acilgic as well as an al kaline nmedi um
Preference is given to pH <10, particul ar| preference to pH between 3 to
9.0. Preferably the azo ligand is is f o0 owi ng standard nethods, in
case of a precipitate preferably by fil[tratfon, and preferably dri ed.

Preparation of azo lig S ampl i 1 Al xtyre of 15,0 g39f
& {i\l/a‘\tre ;Q 21\(gke‘l/co%¥c9e)ntrated

2- ami no- 4-ni trophenol , 220 .

hydrochl oric acid (30% w w) graduaIIH/ adm xed with 24.5 m of sodium
nitrite (33%wv) at 0C. Afteg r offQeaction at 0C, the dark

di azoti zation solution was added p wise to an al kaline solution of 22.6
g of |,3-diethyl-2- thiobarbituric acid while maintaining pH at 7.5-9 with
sodi um hydroxi de (30% w w). The batch was stirred 3 hours, then filtered

wit h sucti dixamifdedpr eci pi t ate was washed

With 2-amino-5-nitrophenol the compound of formula (4) was prepared in analogy to

5  the procedure in example 2, 26 g of the azo ligand of formula (4) was obtained.

HO
O.N OH

Step 2 - preparation of the anionic parts of formula (I) or (I)
Preferably, the anionic parts of formula (I) are prepared by complexing reaction of a
10  solution of one equivalent of a metal salt with a boiling solution of one equivalent of the
ligands above described. The anionic parts of formula (II) are prepared by complexing
reaction of a solution of one equivalent of a metal salt with a boiling solution of two
equivalents of the ligands above described.
In one preferred embodiment of the invention the metal of the metal salt is a trivalent
15 metal. In another preferred embodiment of the invention the metal of the metal salt is a
divalent metal, and the complexing reaction is carried out in the presence of preferably
2.5 to 4, more preferably 2.9 to 3.2, especially 3 equivalents of trialkylamine, preferably
triethylamine, for each equivalent of ligand. This ensures that the divalent metal atom is
converted during the complexing reaction into a trivalent oxidation state, and that the
20 metal atom is incorporated into its four-fold coordination in the complex, resulting in an
anionic charge on the final complex. Preferably, when the metal salt is a divalent metal
salt, the precursor is preferably cobalt sulfate heptahydrate. It is possible to use more

than one azo ligand, preferably a mixture of 2 or 3 azo ligands. Preferably in this case



with water and dried. 34.3 g of the azo ligand of formula (1) was

obt ai ned. C Exanple 2 A m xture of 15.0 g of 2-am no-4-nitrophenol, 120 m

of wat er wodo@#o811g of concentrated hydrochloric acid (30%pMous/06E3S
gradual ly adm xed with 24.5 m of sodiumnitrite (33% wv) at 0C. After 1
hour of reaction at OC, the dark diazotil&ation solution was added drop wi se
to an al kaline solution of 15.1 g of 1,3-dinethylbarbituric acid while

mai ntaining pH at 7.5-9 with sodi um hydroxi de (30% w w). The batch was
stirred 3 RMeueambinedampunts of &t hgands shpld be in theaeqead sivichipmeissameittted

w th water d_dri 0 i of [f ar ( obt.ai ned.
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di oxo- | ,§2, tsoo -tgt raeh rgé-gpy?qe(ﬁ&ﬁe- -cgr (t)aﬁisﬂ?ﬁ‘gc?/vlyﬁr ae mai nt ai ni ng pH at
7.5-9 with sodi um hydroxi de (30% w w). The batch was stirred 3 hours, then

filtered wiith suction. The precipitate was washed with water and dri ed.
35.2 g of thh%taZ%“Pkﬁgﬂﬁ?’éffc" ‘?ﬁ%F%l“(aﬁ?‘ans obt ai ned. Exanpl e 4 Wth

2- am no- 5- rﬁgahﬁﬁ@gnol t he conpound of fornula (4) was prepared in anal ogy
to the procedure in exanple 2, 26 g of the azo ligand of formula (4) was
obt ai ned. 7.6 g of ligand of formula (3) prepared according to example 3 are suspended in 80 ml

10  of acetonitrile. After 15 minutes stirring at reflux, 6.7 g of triethylamine are added to the
mixture. 4.16 g of cobalt sulfate heptahydrate are then added for over 15 minutes,
whereupon a dark orange solution of the cobalt complex dye results. The mixture is
heated at reflux for 6 hours and then cooled down to room temperature. The resulting
precipitate is filtered off and the press cake washed with deionized water and dried. 16.8

15 g of the cobalt complex dye of the formula (A) with protonated triethylamine as

counterion is obtained.

Example 6
The cobalt complex dye of formula (B) was prepared according to the procedure of

20  example 5, using the respective ligand.

Example 7
2,6 g of chromium acetate (0.013 moles) are dissolved in 20 mL of distilled water. 11g
of azo ligand are suspended in 50 mL of water and the pH of the reaction mixture is
25  adjusted to 7.0 by adding sodium hydroxide. The reaction mixture is heated up to reflux
The solution of Cr;(OAc);(OH), is then slowly added over a period of 1h . The reaction
mixture slowly turns into a dark red solution . When the reaction is complete, the
reaction mixture is cooled down to 50°Cand dropped slowly into an aqueous solution of
triethylammonium chloride. 9 g of the chromium complex dye of the formula (C) with
30 protonated triethylamine as counterion is obtained after filtration, aqueous washing and

drying of the precipitate.



Step 2 - preparation of the anionic parts of forrmula (1) or (I1)
Preferably, the anionic parts of fornula (1) are prepared by conpl exi ng
reacti on wb 2a0@b1bi on of one equi val ent of a netal sal cwidpboog/obois i ng
sol ution of one equivalent of the |igands above descri bed. The anionic
parts of fornmula (I1) are prepared by cdpl exing reaction of a solution of
one equivalent of a netal salt with a boiling solution of two equival ents
of the ligands above described. In one preferred enbodi nent of the

i nvention thxample8l of the metal salt is a trivalent netal. In another
preferred ' [ | . I e I It dnsS

di val ent rrg?zgg f&c gﬁ%{dt ﬁ];efo?i%rs}lﬁll@Xﬁ%éérggg%{bﬁ%lnﬁﬁg e’éag]%?ll% goa g u@s%ielrl]&t%hlé gp()) rrggence
of pr ef er alifycetorhtrile, Alftersrmeinptes krriglay reflul, 6.0 gofiricthgainedrt ydded to the

equi val ents of trialkylamne, preferably triethylamne, for each equival ent

of |igand. MiKMEe-¢hieel colalt sHEiqinGRipRYirateearathen addedsiog ayge o cBImMiRsi ng
the compl exy u{q‘éﬁ%t ddiR yegw Ddtlon G tTthcopélr gaﬁlgf& AeSults2fle %ﬁhﬁ{uré he
metal atomis | corporated Into Its four-to coordi'natron 1 n the corrpl ex,
resul ti ng iheatad atiraflumi for 6 Heugeaminthem eodled dbwo dopoa@n terRpahiara dhg  resditéng t he

metal salt is.a divalent t salt, the ecursor.is preferably co t

Cul fat o hereny e dniered ofEated Prss o BbSTBIE ioairel vis 200 ofed o Y
preferably gaomid WpkaiOtodpRk &8P thd $flta (BY Qi pRityndidl iMiRyIGRaR! Be
conbi ned armounts of the |Iigands should be in the required stoichionetric
anmount s wi tchuntederr i$ obtaindgde netal salt. It is also possible to use nore than
one netal salt, preferably a mxture of 2 or 3 netal salts, preferably in

t he reﬁ]ﬁired stoichionetric anounts with regard to the azo ligands; and a

conbi nat i olEx@imgleé9se neasures is al so possible. The ligands can be added to

the metal salt "or vice versa. ) )
6.6 g of ligand of formula (2) prepared according to example 2 are suspended in 80 ml

of acetonitrile. After 15 minutes stirring at reflux, 6.7 g of triecthylamine are added to the
mixture. 4.16 g of cobalt sulfate heptahydrate are then added for over 15 minutes,
15  whereupon a dark yellow solution of the cobalt complex dye results. The mixture is
heated at reflux for 6 hours and then cooled down to room temperature. The resulting
precipitate is filtered off and the press cake washed with deionized water and dried. 14.2
g of the cobalt complex dye of the formula (D) with protonated triethylamine as
counterion is obtained.
20
Example 10
6.6 g of ligand of formula (4) prepared according to example 4 are suspended in 80 ml
of acetonitrile. After 15 minutes stirring at reflux, 6.7 g of triethylamine are added to the
mixture. 4.16 g of cobalt sulfate heptahydrate are then added for over 15 minutes,
25  whereupon a dark yellow solution of the cobalt complex dye results. The mixture is
heated at reflux for 6 hours and then cooled down to room temperature. The resulting
precipitate is filtered off and the press cake washed with deionized water and dried. 14.2
g of the cobalt complex dye of the formula (F) with protonated triethylamine as

counterion is obtained.



Met al conpl ex dye by conpl cxing reaction Exanple 5 7.6 g of |igand of
formula (3) prepared according to exanple 3 are suspended in 80 m of

acet oni t rivb@oosffosan 15 nminutes stirring at reflux, 6.7 gcofepheétic@tizgs am ne
are added to the mxture. 4.16 g of cobalt sulfate heptahydrate are then
added for over 15 minutes, whereupon a dark orange solution of the cobalt
conpl ex dye results. The mixture is heated at reflux for 6 hours and then
cooled down to roomtenperature. The resulting precipitate is filtered off
and the pr &tep %apeemaghwowltewonmoanﬁmﬂfml@a ed(d)ied. 16.8 g of the

cobalt co r,0 g | am

count er on 118 Tofif R eahBEx ErisAa i alls ho R bR ghiph by BRIE )
prepar ed acomitbréigly aviitablepBagie Mullewoldyssxwipltie bniotisi metalahe cofpiaciyaese

| i gand. Exanple 7 2,6 _g of chron1un1acetate (0.013 Mol es) are dissolved in
20 L of d|P§‘EHaF€Ide&°‘Wé‘th§g topexpntles; 2019 j10a 8 @p@S@ugcbéwm gegordingnto dhe wat er
and thegpH vglgg f&AGO0n M xture is adjusted to 7.0 by adding sodi um
hydr oxi de. gctlon m xture is heated up to reflux The solution
OCr3(CAc)7(OH) is then slowly added over a period of Ih . The reaction

Conpl et e, PREM¥BeR FsmPeL G Eoriadit & Houn o S0Cand dr opped sl owy i nto
an aqueous 5Pk rithd) AOH metal complex A (complex dye of the formula (A)) with protonated
triethylamine as counterion, prepared according to example 5, and 2.1 g of Basic
10 Yellow 13 are suspended in 120 ml of ethanol. The mixture is heated to reflux and kept
at this temperature for 4 hours. The obtained red suspension is cooled to room
temperature and the resulting precipitate is filtered with suction and washed with a

further 50ml of ethanol and 500ml of water. The compound 13(A) is obtained with

86.4% yield.
15
Table 1
Cat’ An
Complex A Complex B Complex C
Basic Yellow 1 1(A) 1(B) 1(C)
Basic Yellow 2 2(A) 2(B) 2(C)
Basic Yellow 11 11(A) 11(B) 11(C)
Basic Yellow 13 13(A) 13(B) 13(C)
Basic Yellow 28 28(A) 28(B) 28(C)
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triethylamoniumchloride. 9 g of the chrom um conpl ex dye of the formula
(C with protonated triethylam ne as counterion is obtained after

filtrati owoaeueeus washi ng and drying of the precipitarerErasploe38s 7. 4 ¢
of ligand of fornmula (1) prepared according to exanple 1 are suspended in
80 m of acetonitrile. After 15 minutes2btirring at reflux, 6.7 g of
triethylamne are added to the mxture. 4.16 g of cobalt sulfate

hept ahydrate are then added for over 15 m nutes, whereupon a dark yellow
sol ution of the cobalt conpl ex dye results. The mi xture is heated at refl ux

for 6 hours allu1l z
preci pi tlpte—-s—1rtefed

O
ult o 17To ] Lyl Cu U

and dri ed 1'2934# the cob of thnfnrmllq(F\ wi-t-h

protonatled triethyl anine as ¢ounfemplex B s” dbt aiGeamplexBarp| e oCempley Kyt
| i gand of f or Basie Yelpwgr epar ¢d accd ng t o exanpl(E)2 are|suspedfdd in g0
m of acet oni Basic&elléwt2er 15|m nut 8@)stirrijng at 2(E)l ux, 6.7 g @(F)

triethylfam neBaicYal@ed1to the m xtiypg. 4. 16 g ofiigpbal t $ul f at pI(F)
hept ahydrat e gysg VPigw 290€d 10r ovgypy> m Nutes, 19y eupon a dajiryel I ov

sol uti on—of LBI&lé,YMWZSUle X uyezggiw tsThe BREEITE 5 nedeg{F);u ref]l ux

fOI’ 6 h tr-S—atrrt— et —CcooTret uqun LU 1T UUITI L II}JCI al Ul ©. IIIC ICbuItl nmy
precipitate is filtered off and the press cake washed with dei oni zed water
and dri ed. 14290f the cobalt conplex dye-of the formula (D) vvlth

protonated triet ge as counterion jps fbtained.
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Exanple 10 6.6 g of ligand of fornula (4) prepared according to exanple 4
are suspended in 80 m of acetonitrile. After 15 mnutes stirring at

refl ux, 6wo 2goepfostini et hyl ami ne are added to the m xturepcdEPboog/oefz2gobal t
sul fate heptahydrate are then added for over 15 m nutes, whereupon a dark
yel |l ow sol ution of the cobalt conplex d2 results. The mixture is heated at
reflux for 6 hours and then cooled down to roomtenperature. The resulting
precipitate is filtered off and the press cake washed wi th dei onized water
and dri ed. Tehlep gives the propesting|of sewapf the pagparest carpdex dyenafdabies) 1 grd B As
protonated tri | am ount eri.one J | . 3\ - L pn of
Phe. compousdiraribe i fEbofie SR i 1R 7 St cabilr 4 L BRI P,
Tabl e 1 andrithylamwe heeoupeaemriett b327°€acsingly pdak), ciemiddivhehg thatvaideabl e

Basic Yell ow dyes with the anionic netal azo conpl ex, dyes, . prepared
lecusebl

accor di ng 8MEQus dermpdywhenghe decomnosition {eTBRETHEICIRING fog thegcomppex

fol |l ow Bg Pr.epar:at 4. | 4.£. C > .4 g of
the Azo el St l SE 2msh RFef OB, ine SR BlccTRAM, 2 sRAF shs Bl 4.4 e
tri et hyl amreferease foodint e@mpexes withgaotedated tdathlylagntonivex aswgduatesionand 2.1 g of
Basic Yellow 13 are suspended in 120 ml of ethanol. The m xture is heated
to reflux and kept at this tenperature for 4 hours, The obtained red
suspension is cooled to rgomt d@dt ureland the resulting precipitate is
filtered with suction and|[waMietad complexa {urt B [¥n of et hanol and 500
of water. The conpound 13(A) is adbtained|{w th 327

B 292
D 310
E 296

Table 4: optical and thermal analysis (DP [°C] are all single peak)

10
Table 4
Complex dye A max ¢ (at A max) DP [°C]
1(A) 440 68 258
2(A) 476 101 310
11(A) 478 65 299
13(A) 482 53 307
28(A) 481 66 290
1(B) 436 61 312
2(B) 469 78 300
11(B) 446 52 299
13(B) 437 55 301
28(B) 464 43 274
1(C) 436 54 321
2(C) 470 64 323
11(C) 442 42 304
13(C) 435 46 314
28(C) 470 44 273
28(D) 459 48 285
28(E) 425 62 272
28(F) 447 54 270
Application Example 1

The optical and thermal properties of the compounds of formula (I) and (I) were
studied. The compounds of formula (I) and (IT) show high absorption at the desired
15 wavelengths. In addition, the shapes of the absorption spectra, that still remain critical

to the disc reflectivity and formation of clean mark edges, are composed of one major



86.4% yield. Azo netal Conplex A Azo nmetal Conplex B Azo netal Conplex CAzo
nmetal Conplex D Azo netal Conplex E Azo netal Conplex F Cation of Basic

Yel | ow 1 Wet2oesmoefioBasi ¢ Yel | ow 2 Cation of Basic Yell owctikprtaiioon2of Basic
Yel |l ow 13 Cation of Basic Yell ow 28Table 4 gives the properties of sonme of
the prepared conplex dyes of tables 1 ald 2. As a reference, the
deconposition point of the Azo netal Conplex A with protonated

triethylam ne as counterion is at 327C, (single peak), i.e. indicating that
a new conp®and comprisedring mpgenoftfiem dée empsim; on tenperature (singl e peak)
for the co Q .S d] e I fe .

Tabl e 3 gi oheeasiSl bl S hedifadplstinthl WELC Bl bR TUPAREET,

t ri et hyl aminghituseabititieo undrer foaRd doabpaeable : toopémttcidlndydshevhiohl anallngadys ( DP
[C] are all single peak) Application Exanple 1 The optical and thernmal
properties S@bﬂvﬁ@we@r%remgs for thegiserin eptice) datyEpcprding. ver e st udi ed. The
conpoungs 0 I I N gl ahsqrpti t i

wavel engt hgha{pn &lgg%{atkli o&rg, ﬁltg ]Elneéls 6{382@%%#19{1 %‘;e}ltg@s g{ep%élqg%ed;ptg%l fgrgﬂﬁg h%ﬁgest il
remai n cri tcharattetizest the cdommpounds | eefc farmutay (Bnahd gH)rewhichn ané debieabhe rfar kheedges,
are conposed of .one nmajorpand,. conprised in.a range of from350 to 500 nm
Nbre preci ?Bpgﬁatlﬂn%?liﬂé’é{g?'erﬂﬁ%rqpé‘f’?lé%f“}’i?gorflﬂ’@ex wer e eval uated between 1.0
and 2.7. Light stabilities were found conparable to comrercial dyes which

are already stabilized with quenchers for the use in optical data
recor di ng. Agipicptiom Examplel2 oOptical lapér aiutopticad dataoreconding medivamr equi r ed

tenper qbur (314{"/%”1%1(a weight of the mixture according to Example 1 are dissolved in 2,2,3,3-

tetrafluoro-l-propanol and the solution is filtered through a Teflon filter of pore size 0.2
um and applied by spin-coating at 1000 rpm to the surface of a 0.6 mm thick, grooved
polycarbonate disc of 120 mm diameter. The excess solution is spun off by increasing
the rotational speed. On evaporation of the solvent, the dye remains behind in the form
15  of a uniform, amorphous solid layer, the optical layer. After drying the optical layer in a
circulating-air oven at 70°C (10 min) in a vacuum coating apparatus, a 100 um thick
silver layer is then applied to the recording layer by atomisation. Then a 6 um thick
protective layer of a UV curable photopolymer (650-020, DSM) is applied thereto by
means of spincoating. Finally, a second substrate is provided to combine with the resin
20  protection layer using an attachment layer. This completes the manufacturing of a high-

density recordable optical disc, the optical data recording medium.

Evaluation tests are performed using an optical disk evaluation device available from
Pulse Tech Co., Ltd.
25
The testing conditions are the following ones:
¢ Numerical aperture (NA) of the optical head: 0.65
e  Wavelength of a laser light for recording and reproduction: 405 nm
¢ Constant linear velocity (CLV): 6.61 m/sec.
30 e Track pitch: 400 nm
e  Wobble amplitude of the groove track: 14 nm
e Groove depth: 90 nm.



characterizes the conmpounds of fornmula (1) and (11) which are desirable for
the application in optical layers for optical data recording. Application
Exanpl e 2we 20mtio6ab | ayer and optical data recordi ng nmedcwmprioodisisys wei ght
of the m xture according to Exanple 1 are dissolved in 2,2, 3, 3-
tetrafl uoro-1-propanol and the solution24s filtered through a Teflon filter
of pore size 0.2 nmm and applied by spin-coating at 1000 rpmto the surface
of a 0.6 mmthick, grooved polycarbonate disc of 120 mm di aneter. The
excess solution is spun off by increasing the rotational speed. On
evaporatio t ; &) I i I far f a
uni form arrrkoerglfﬂ)lﬁsogﬁhig\}al lgal?‘%)%éesgg fog %@%g@%gﬁm@g&% %}?@?q&? ;a/iz%gt he opti cal
| ayer i n asamhtizéed inngblaisSt oven at 70C (10 min) in a vacuum coating
apparatus, a 100 mmthick silver layer is then applied to the recording
| ayer by atomisation. Then a 6 mmthick protective |ayer of a UV curable
phot opol yner (650- OZO_qsd'ﬂe'sb apptTgd—thergto by reans of |spi ncoat i ng.
Finally, a second substrate s prgvide q “‘“:N“ wth-the resin
protection |ayer usi omplgy Dyep Py, 1, bER FRS 1§31;9§l.e ¥ he

. . . \ . . 0 .
manuf acturing of a hijghdensity gp ‘Z[r able opti ﬁE] Hi sf °jf he optical data
recordi ng medi um Evdl ua?B@h t est 86ar &49ErY7ar Bt uki nd02n dptical disk
eval uati on devi ce avdi | aBB@)f r om $3l $8,60Eel4 |Cd0,3 Lid. 1§ke tlesti ng
conditions are the fqgll owBf@® on¢s9,2 NRMPOELGAII 8&per| ur 26,8NA)| of the optical
head: 0.65 Wavel engtlh ofl @) aseroli 4hf60Ew6 |r ac@® d| ng1and rleproduction: 405

D

nm 11(B) 10,4 |7,70E-04| 9,1 21,1
11(C) 8,6 |3,00E-05| 13,9 19,1
28(C) 8,0 |3,20E-06| 22,3 19,4
28(A) 7,6 |3,60E-07| 25,9 19,7
13(A) 9,0 |5,10E-06] 2073 19,6
5

A test for evaluating a degree of degradation due to repetition reproduction is conducted
for each of the write-once optical disks made for the described dye recording layers.
Readings are carried out at a reading laser power of 0.4 mW and the degrees of
degradation of PRSNR and SbER are then measured. Maximum cycles number was

10  found at 1 622 000 for the composition 28(A).



Constant linear velocity (CLV): 6.61 misec. Track pitch: 400 nm Wbbble
anplitude of the groove track: 14 nm G oove depth: 90 nm Results of the
eval uat i omoteemsfior sone of the conplex dyes of table Pcamb@ensB28
summarized in table 5: A test for evaluating a degree of degradation due to
repetition reproduction is conducted foR5each of the wite-once optical

di sks made for the descri bed dye recording |ayers. Readings are carried out
at a readi E | aser power of 0.4 nWand the degrees of degradation of PRSNR
and SbER afldatmM8n neasured. Maxi mum cycl es nunber was found at 1 622 000
for the conposition 28(A).C ains An optical |ayer conprising a dye conpound
of formula (1) or (Il) [basic yellow cationic dye] [basic yellow cationic
dye] + wherein ML is selected fromNi, Cu, Zn, My; Mis selected from Co,

Cr, Fe, Al ;1.Rl1 Rn opfidaRayerifompR6ing BdyeR8mp&End & formira (Hdélendent | y of each
ot her, represent hydrogen, hydroxy, hal ogen, cyano, nitro, alkyl, aryl,

am no, al kyl am no, di al kyl am no, I am no, diaryl am no, —
di al kyl ani no- al kyl ,[Pafg 'B‘é(P?T'O"'CaW@ Xy, al krht hi o aryI oxy, aryl thi o, SOBH,

SO2NR21R22, CO2R22,
e

R8 -

[basic yellow cationic dye]*
R10

N
N~ I\ R12
R11
X X

.,
M2
X~ >x
\ R11
R12 ,N
/
N R10
R9
RS ]

5 wherein

M; is selected from Ni, Cu, Zn, Mg;
M, is selected from Co, Cr, Fe, Al
Ri, Ry, R3 R4, Rs, Rg, Ry, Rs, Ro, Rig, Ri; independently of each other, represent

(In

hydrogen, hydroxy, halogen, cyano, nitro, alkyl, aryl, amino, alkylamino,
10 dialkylamino, arylamino, diarylamino, dialkylamino-alkyl, heteroaryl,
alkoxy, alkylthio, aryloxy, arylthio, SOsH, SO;NR2;Rz, CO:Rz,
CONR31R3;, NHCORy,, wherein
Ry is hydrogen, C;¢alkyl, Cq.1paryl, C;¢alkoxy and
Ry,  is hydrogen, C;¢alkyl, Cs.10aryl, C;¢alkoxy;

15 each R;, independently, together with the —C=C- group to which they are
attached, forms an aromatic cycle unsubstituted or substituted (with

substituents being halogen, C;.0 alkyl, dicyanomethylene, cyano,



CONR21R22, NHCOR 22, wherein R21 is hydrogen, G -6al kyl, C6-iOaryl,

C - 6al koxy and R22 is hydrogen, G -6al kyl, C6-i0Oaryl, C -6al koxy; each R
i ndependenblagos/toeget her with the -C=C- group to which trey/mr@satisaghed,
forms an aromatic cycle unsubstituted or substituted (with substituents

bei ng hal ogen, C -10 al kyl, dicyanoneth6ene, cyano, carboxy, C1-10 al kyl
carboxyl ate, sulfonam de or nitro), or a heterocycle unsubstituted or

substituted (with substituents being hal ogen, C1-10 al kyl,
di cyanonet hyl ene, cy&Aboxya o ikyl carborylatek sulfonamidecn ritre), of @l Heteraeiclie or

nitro); Xis a depro i . i 1 pO

car bonam do or sul fo%’gﬁ’%gﬂn{aﬁ%‘ Sggg}tgt%@é%ﬁgfvﬁésg@egﬁsﬁ%%ﬁﬂéﬂ%%?pgﬁg’natlk%bi ng
sel ected fromthe gr dityandmethylend)cyans)satioxpdCof, dllg catokglate, eiilfdasiide
Yellow 1, Basic Yellow 2, Basic Yellow 11, Basic Yellow 13, Basic Yell ow
21, Basic Yellow 24, 98881%); Yel| | ow 29, Basic Yell ow 37, Basic Yellow 49,
Basic Yellow 51, Basic Yellow 57, Basic Yellow 90. 2. An optical |ayer
accordi Ag to cl & m 1,is adepretonated gesidus desivpd frot hydroxyls aming) carponamidmer
wherein M2 is sel ect %ﬁilfMa%ﬁ'deco or Cr; RO and R11 represent hydrogen; and

the Basic Yellow cationic dye component being selected from the group of

cations consisting of the cations of Basic Yellow 1, Basic Yellow 2,

Basic Yellow 11, Basic Yellow 13, Basic Yellow 21, Basic Yellow 24,

10 Basic Yellow 29, Basic Yellow 37, Basic Yellow 49, Basic Yellow 51,
Basic Yellow 57, Basic Yellow 90.

2. An optical layer according to claim 1, wherein the dye compound is of formula

15 (II) and wherein

M, is selected from Co or Cr;
Ry and R;; represent hydrogen; and
Rs is selected from hydrogen, nitro or SO,NR»;R2,, wherein
Ry is hydrogen, and
20 Ry, is C;¢alkyl;

Ry is selected from hydrogen or nitro;

X is a deprotonated residue derived from hydroxyl; and
Ry  is of formula (a)-(d), with the * and ** indicating the —C=C- group to
25 which they are attached,

CN
,N\N NF CN
R' ok




R8 is selected from hydrogen, nitro or 802NR 1R, wherein R2 1 is hydrogen,
and R22 is Cl-6alkyl; R10 is selected fromhydrogen or nitro; Xis a

depr ot onavedose®sdue derived from hydroxyl; and R12 is etCrfepeendlosists) - (d),
with the * and ** indicating the -C=C- group to which they are attached,
(b)wherein Ris Cl-4 alkyl or -NH phenyR7 preferably Ris n-butyl; Ris H
or C; preferably Ris O in para-position; R' is Cl-4 alkyl, preferably
met hyl or ethyl; Yis Oor S. An optical l|layer according to claim1 or 2,
wherein the dye conp&hnd is of formula (I1) angnherein the Basic Yellow
cationic dye co onedt |s sel ected from Cation |of Basic Yellow 1 Cation of
Basic Yellow 2 ¥sic Yellow 11 Qasic Yellow 13 Cation
of Basic Yell ow 284. An optical | gyer according tp one or nore of clains 1
to 3, wherein the agjonyc countertdn of the mpound of(@ormula (11) is
selected fromthe gr ip Ebnglstlng of conpoun Of “Rhe fornul a (A to
(F).5. An optical Iayer according to claim1, wherei n t he optical |ayer
conprises a

wherein
R is C14 alkyl or —NH-phenyl; preferably R is n-butyl;
R' is H or Cl; preferably R' is Cl in para-position;

5 R" is C14 alkyl, preferably methyl or ethyl;
Y is O or S.
10 3. An optical layer according to claim 1 or 2, wherein the dye compound is of

formula (IT) and wherein the Basic Yellow cationic dye component is selected

from
S
= ~
|
N/
|
Cation of Basic Yellow 1 Cation of Basic Yellow 2
15
i: j : O
NT N
| 0]
Cation of Basic Yellow 11
20
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Cation of Basic Yellow 13 Cation of Basic Yellow 28




conmpound of forrmula (I) or (lI1) together with a recording dye of formula
(I'r1) wherein MB represents a netal atomm R3 1 and R34 independently from
each ot hewoane/meliected fromthe group consisting of hydcogenis6dtsr® al kyl,
C5-10 cycl oal kyl, the al kyl groups being optionally substituted by hal ogen;
Cl- 10 al koxy, unsubstituted phenyl or s#®stituted phenyl (with substituents
bei ng hal ogen, Cl1-10 al kyl or nitro), unsubstituted benzyl or substituted
benzyl (wth substituents being hal ogen, C1-10 al kyl or nitro), carboxy and
Cl- 10 al ky4 car Box9ptivekblayezaccprlingtocaiiect morgaf claimg 1 4p By whereh thg anionic

cycl oal kyl, the . gr [ tict I , ' ect ed

from hydr ogen, -Cgl},ﬁg{l ,0 ?'-% @ d 91@6@%‘,&@@@'%##]@@?ttzll)llr]grsggrrg@ﬁyjﬁ%g the g§ gdp

C1- 8- al koxymet hybngistinghfRompomidi)of theNormilagA) to@m de; R35 is selected from

hydr ogen, Cl1-10 al kyl, C5-10 cycl oal kyl, the al kyl groups being optionally

substituted by hal ogen; Ci1-10 al koxy, unsubstituted phenyy-or substituted

phenyl (wi th substituents bei hal ogen, C1-10 al kyl or.ni t_roo),

unsubstituted benzyl or substituted benzyl (with SubStiCt)T,l nt’s bei ng

hal ogen, C1-10 al kyl or ni boxy or C1-10 al kyl

met hod for producing an opti ayer accordingi\to ipe
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(b) dissolving a dye conpound of formula (1) or (Il1) as defined in clains 1
to 4, or a mxture of dye conpounds as defined in claim5, in an organic
sol vent twof2osémoar1sol uti on, (c) coating the sol ution (bPpcompbégosisbstrate
(a); (d) evaporating the solvent to forma dye film 7. A nethod according
to claim6, wherein the substrate is seP®cted from pol ycarbonate (PC) or
anor phous pol yol efins. 8. A method according to claimé or 7, wherein the
organi ¢ solvent is selected from Cl-8 al cohol, hal ogen substituted Cl1-8

al cohol s, ©1-8 Kt eptisal laxer@ceqrd@lg to i5kaire e Wherghisthe pptiesd layer comprisesa or
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data recordi ng medi um corrprl sing an optical l|ayer according to one or nore
of claims 1 to 5.
R31

R 32\ R34
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R35\ /©/R33
? §

M; represents a metal atom;

5 wherein

R3;; and R34 independently from each other are selected from the group
consisting of hydrogen, C;.j9 alkyl, Cs.¢ cycloalkyl, the alkyl groups
being optionally substituted by halogen; C;.o alkoxy, unsubstituted

10 phenyl or substituted phenyl (with substituents being halogen, C;.;o alkyl
or nitro), unsubstituted benzyl or substituted benzyl (with substituents
being halogen, C;.; alkyl or nitro), carboxy and C;.;o alkyl carboxylate;

R,  is selected from C;.¢ alkyl, Cs.io cycloalkyl, the alkyl groups being
substituted by halogen;

15 Rs3  is selected from hydrogen, -Cl, -CN, -Br, -CF;, C;3 alkyl, chloromethyl,
Cis-alkoxymethyl or phenoxymethyl, NO, or sulfonamide;

R3s  is selected from hydrogen, C;.1 alkyl, Cs.1o cycloalkyl, the alkyl groups
being optionally substituted by halogen; C;.o alkoxy, unsubstituted
phenyl or substituted phenyl (with substituents being halogen, C;.;o alkyl

20 or nitro), unsubstituted benzyl or substituted benzyl (with substituents
being halogen, C;.; alkyl or nitro), carboxy or C;.;¢ alkyl carboxylate.
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6. A method for producing an optical layer according to one or more of claims 1 to
5, comprising the following steps
(a) providing a substrate
(b) dissolving a dye compound of formula (I) or (II) as defined in claims 1 to 4,
5 or a mixture of dye compounds as defined in claim 5, 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 film.

10
7. A method according to claim 6, wherein the substrate is selected from
polycarbonate (PC) or amorphous polyolefins.
15
8. A method according to claim 6 or 7, wherein the organic solvent is selected from
Cis alcohol, halogen substituted C;.s alcohols, C;5 ketone, C;g ether, halogen
substituted C;4 alkane, or amides.
20
9. A method according to one or more of claims 6 to 8, wherein the optical layer
obtained has a thickness from 70 to 250 nm.
25

10.  An optical data recording medium comprising an optical layer according to one

or more of claims 1 to 5.



