2004CH113 ANTI PYRI NE BASED AZO METAL COVPLEX DYES AND THEI R USE | N OPTI CAL
LAYERS FOR gﬁ@ gﬁg gA‘A RECORDI NG The present invention relates to
-antipyrine & 35 netal conpl ex dyes and their use 5 in optical |ayers
for optical data recording, preferably for optical data recording using a
| aser wwth a wavelength up to 450 nm The invention further relates to a
wite only read many (WORM type optical recording nedium capable of
recording and reproducing information with radiation of blue laser, which

enpl oys an anti pyri ”eAhﬂ‘iP‘?RNE BASED A20PMETALYeOMPLEX BYESCal |ayer. 10

Recently, organic dyes have attracted considerable attention in the field of
di ode- | aser ANB|T<H£II%USEaI@bOPGMAtrkA‘AER&EGRﬁBW&CAh@AIA RECORDINGR) and
recordable digital versatile discs (DVD-R) can contain, as recording |ayer,
nuner ous dyes based on phthal ocyani ne, hem cyani ne, cyanine and netallized

azo Struct UrgR. nrdRRBmvENSh Rlfeslts a%HbH}R:' l?aséd‘aidﬁhtral E&ﬁﬁl%g td;yé’seaﬁd e th

the | aser wavel engt h criteria. Oher general requirene dye nedia are
strong alssoripoptesl latyegshfor eph@d tiaﬁa(reqorthlmghpnefmaiﬂyj forgptisarndsita Tegotdyng hsomg a

t hermal conducti vi yas wel | 4 ht and thermal stability, durability for
storage or n&iff o iy P¥rlength yryt0 450t ri al application, these dyes have to

be sui t abl e fHrin{digiof Rinthe: PahIeD e PHRRESRlylread ﬂﬁ&pfw @RM) fpk 'obﬁ'@al récofding Ney
have to be sufficiently soluble in the ofganic solvents “generally applied

in the spin mclhmmmgpqhioo’émordmmc(mprddacmgamfonaa@bmwnkr)adlgctpm efduetasmbl e
type opti cal cord medi a . pr odu i nf t| 0 tecting
VAP at ons. PHNEHENP ST et BRI Epe B By D Sg B R LS ARET SR by

alteratigns of optl cal characteristics as well as by phase and magnetic
properties of a recording |ayer before and after the recordi ng. Recordable
conpact di sQRectBly, Ryrgaiedydisdelvy akristad casidemipiRMtteppien opthiectadld of dtmlledhswg

medi um Recent.l digital versatile ScS DVD r eas
i o mat | on SBHGH el CHPIET Deespotls sombeilins (NI wBlrrecannie e zed.
The DVD-R t%MQieogﬁécsa@QVﬁﬁRﬂ%aﬁ‘ donl, SOHCERIIR 184, dh@H&oLaIEs Waddd 8n
wavel ength of 630-670 nm Thereby thé pit size and track intérval can be
reduced, i ngphdwdoaygninbehemicyanine, 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 stability, 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-R) with increased
30 information 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.



information storage capacity by up to 6-8 tinmes conpared to CD-R s. 2004CH
113 2 BIu-rg%@r%Hﬁiics (Blu-ray(r) disc is st andard devel oped by Hitach
-Ltd., LG H ? [ Inc., Matsushita Electric Industrial Co. Ltd., Pioneer
Corporation, Royal Philips Electronics, Samsung El ectronics Co. Ltd., Sharp
Cor poration, Sony Corporation, Thonmson Miultinedia) are going to be the next
m |l estone in optical recording 5 technol ogy. Its new specification increases
the data storage up to 27 Bytes per recording |layer for a 12 cm di aneter

disc. By adCH]hl'rg? dist dRudhFgist 388 Statlidrl Rvel¥WpMED £ BGhEhiAtd497G EaRtbiRN or

SHG | aser di ode the pit size and track interval” can be further reduced,
agai n i ncr eds¢.ngMatheshgth oEgeeicc Aphisiriay Gy &t o Padereen fCarpamiion)dRoydl o PHitips

construction_ of optical datag.recordi i q,1sS own in the art. An.optical
data recor Elﬁﬁr i g?‘ﬁ‘é%g %lf‘i}m&&ﬁp&gsg&ga%ﬂﬁ’s@éﬁ(&%ﬂh PPe 8FQﬂr%°n!’ ayer,
the optical 1iRygbn Mdiiabdid) QS RifY WeYEriRe HexP AL NP A X "E:hlc(rél%;r(ﬁg% al's

are used as substrates. Preferred “substrates are pol ycarbonate
pol ynet hyl needhaclogatlts fdMispgcifiddtonsmbshseat the drs staagr api @e2anGBytesn pend

uni form surface, of high. optical ality.. The optical |ayer .i 5 deposited
ther oon i n dCRRARERUTLIT ot ookt (SATBEHe A Bc eRingaap e ydiadrlater PO
thi ckness. K| NRlehYth ¢t 408 EGAN 8r bﬁ!ﬁfaser%&iesﬁklw‘i&i[‘ki%é*hnc%‘la& RlertARREbe ! S
deposited upon the optical |ayer. Advanced optical data recording nedia nmay
conpri se f urfutiieer reduced, sagamunéreasngthe tseragewapadityybgran, ordetitd snagnithdgier s or

addi tional optical layers. 20 To provide for a thin and uniformfilmof the
optical layer, the material is usually deposited by spin coating, vacuum

evapor at i 0N, THelon§PiRitioRl Bf dplikchll difla FRBEIIRNY nRAiaSRARS:- in thE &rtP W& S¥ticlddth 0Cess
in industry 1s spin coating to forman optical |ayer of about 70 nm to 250

nm t hi cknes gecdrding infeeliagguieratlytdomprises 4 subssate and o acdondjng tayes sks optval lamerer i al
O R 22 Al Rl S tn At Soluble 1 ot amie ol venia,
years (see ¢{iBdtrabsadipdlylrbbR4te QP8) Ar VA imeide S8 (PIMIMAR PheNubsttht® / N
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
layers, adhesive layers or additional optical layers.
20
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
to 250 nm thickness. For the application in the spin coating process, the material of the

25  optical layer has to be highly soluble in organic solvents.

Antipyrazolone azo dyes of the below general formulae are known for many years (see

for example DE 1076078 A and US 2,993,884):
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HOP/i OO30 0 0 R 2004CH113 3 In addition to their uses as classical dyes
for textilesopicas;fyes for copying processes, they are widely used as
nmetal l ochrom ¢ indicators for spectrophotonetric determ nation of netal
contents. Extensive studies have been published on such type of
conpl exation reactions and nost of the classical aromatic diazo |igands have
been 5 investigated and described in the literature (see for exanple
Bezdekova et al; Czech. Collection of Czechosl ovak Chem cal Commruni cati ons,
1968, 33, 12n addifién Bytheir uses & classivehndyey fGhexitley oMiedyedlfor SypYidpesosessdsd
reactivity in Inorganic and Metal -Organic  Chem stry, 1997, 27, 5, 737-750).
These azo déi§yvairevaddgynaved ganhemslaflgchiemicoingdisators fari deRetERPBOIOMFARR]S

t owar ds net j i r j N one
oo ompoun detuhinifol b lfetal CARAS EREndAO GRS fave DechubRiidd o A5
Far ghal y, Aof bbmpEkatidin@astionS.anmosKbfithel clasblcalfarpmStiadaio lighndsNave beaabees,

T. T. Pharmazie (1981), 36(2),.93-5; Balli, H; Rtter, Dyes and Pi gnents
(1981), 2(2ynvesagaiolandadrsgubydin the Theratumiss o ol Beégk%%aélg (zeck,

glgg:::] ?lbegf f cl)ziowtgﬁé?l r@%g?;{:og vé%gz:é’ﬁcgl:&g%f"f%fcééongg?ﬁs A F’glrrjé? é?%%zlro?g{r?a gesic

agents. Met atcentbyrShevlay, Mi ¢t gdalprthasisaand ramaliviv) jn, nvagdradiauoh Méth)-Oagdahic

rut henium (111) _conp] exes_ of ntipyrine pyrazol ane, baseq azo conpounds are
descri bed irChFWémfyod%\Xj g p%bﬁﬁiﬂ%on hese p3200 deriNativep doghave) geggrally ag A ;

El - Bahnas a‘(’\%r)io,nggass% %‘lgd %ﬁg@ﬁds t%wak%s;rrl%égl}é\@itk-% Aftkel CJ% 'Bﬁa aﬂ%:}nggeem- stry

(1996), 39 L-Saied, F. A, Polish Chenistry
(1995), 169(1), 14-18. Surprisingly it has now been found, that specific

anti pyrine based .azo netal conplex dyes as scri bed bel ow are useful as
dye corrppund*gﬂﬁpmﬁm?seazfo?@gyéz Fompgy Scafe g‘ﬁf cr SECIoSE0 B 19° misioRerhe
present inventiQRohNEERERIE MelMiLerl kawal! I PYM.NRHERS &, 370 SHREA!, FONP! ex
dyes and to their use In an optical layer conprising antipyrine based azo
net al conpl ®aabgessl'al Pldesoric (W) e(@), H3eb;tBalli,nd.; RiteroH, Syied aogtRigradnit ayer s
For optical Agha J5C85 90980k A. A.; Abdulla, W. A.; El-Sakka, L. A. Journal of Drug
15  Research (1975), 7(3), 1-7). They are in particular described for their medical use inter
alia as antiinflamatory or analgesic agents.
Metal complexes, in particular iron(III), palladium (II) and ruthenium (III) complexes of
antipyrine pyrazolone based azo compounds are described in the following publications:
Azzem, M. Abdel; El-Saied, F. A.; El-Bahnasawy, R. M.; El-Sawaf, A. K.; Egyptian
20  Journal of Chemistry (1996), 39(3), 287-293 and EL-Saied, F. A., Polish Journal of

Chemistry (1995), 69(1), 14-18.

Surprisingly it has now been found, that specific antipyrine based azo metal complex
dyes as described below are useful as dye compounds in optical layers for optical data

25  recording media.

The present invention therefore relates to antipyrine based azo metal complex dyes and
to their use in an optical layer comprising antipyrine based azo metal complex dyes as
described below and to the use of said optical layers for optical data recording media.
30  More particularly, the invention relates to a write only read many (WORM) type optical
data recording medium capable of recording and reproducing information with radiation
of blue laser of preferably 405 nm, which employs an antipyrine based azo metal

complex dye in the optical layer.



30 More particularly, the invention relates to a wite only read many (VWWORM
type opticahgg #14 ecordi ng nedi um capabl g of recording and reproducing
“information mnt radlatlon of blue Iaser of preferably 405 nm which

enpl oys an anti pyrine based azo netal conplex dye in the optical |ayer.
2004CH113 4 The present invention is directed to the use of a dye conpound
of formula (1) in an optical layer for optical data recording R2 R3, N \
NN\ A MOOMORL ~(I) RLOORAI AN\ NNa N I N R3 R25 wherein
M represent §ha preseal irveotion & disectedf fovide arse 9ifa dyendzensoint-dfefoanolar @it ac
cycle; RLis sel teggfron1gydro ge Cl_io alkyl, C5-io cycloal kyl, the
al kyl gr oup8Pheal ogptal Atz reser B8st it ut ed by hal ogen (O, Br, F, 1) ;

Cl 10 al koxy, dial kyl am no, unsubstituted phenyl or substi t ut ed phenyl
(with substituents being halogen, - io alkyl or nitro), unsubstituted or
substituted benzyl (with substitueRgs being halogen, C -1o alkyl or nitro),
carboxy, G -1o al kyl carboxyl%ﬁtﬁ1\\ NHaryl; R2 is selected from hydrogen,

e

Cl-to al kyl, C5-1o cycl oal kyl Nyl OURS bei ng
A

\
R4© 0‘ @
. _0 R

wherein
M represents a metal atom;
A is a five or six membered N-heteroaromatic cycle;
R, is selected from hydrogen, Ci.io alkyl, Cs.jo cycloalkyl, the alkyl groups being
10 optionally substituted by halogen (Cl, Br, F, I); Ci.jo alkoxy, dialkylamino,
unsubstituted phenyl or substituted phenyl (with substituents being halogen, C;.
10 alkyl or nitro), unsubstituted or substituted benzyl (with substituents being
halogen, C;.jo alkyl or nitro), carboxy, C;.j¢ alkyl carboxylate or NH-aryl;
R, is selected from hydrogen, C;.jo alkyl, Cs_jo cycloalkyl, the alkyl groups being
15 optionally substituted by halogen (Cl, Br, F, I); C;.;o alkoxy, unsubstituted
phenyl or substituted phenyl (with substituents being halogen, Ci.;o alkyl or
nitro), unsubstituted benzyl or substituted benzyl (with substituents being
halogen, C_j¢ alkyl or nitro), carboxy or C;.j¢ alkyl carboxylate;
R; is selected from Cy.j9 alkyl, Cs.jo cycloalkyl, the alkyl groups being substituted
20 by halogen (Cl, Br, F, I) unsubstituted benzyl or substituted benzyl (with
substituents being halogen, C,.j¢ alkyl or nitro);
R4 is selected from hydrogen, -Cl, -CN, -Br, -CF3, C,4 alkyl, chloromethyl, C;4-
alkoxymethyl or phenoxymethyl, NO; or sulfonamide.



15 opti onaIIy substitut ed by halogen (C, Br, F, 1); Cl_io al koxy,
unsubstitute E@/I or substituted phenyl5 (with substituents being

" hal ogen, Cl 10 al nitro), unsubstituted benzyl or substituted benzyl
(with substituents bei ng hal ogen, Cl-10 al kyl or nitro), carboxy or Cl-10
al kyl carboxylate; R3 is selected fromCl-10 al kyl, C5-10 cycloal kyl, the

al kyl groups being substituted 20 by halogen (O, Br, F, 1) unsubstituted
benzyl or substituted benzyl (with substituents being hal ogen, Cl_io al kyl
or nitro); Riapsfaetdcped, theprashytdnogeion is dirgctedd,a dyBrcompCkad oCtmala() ,

chl oronet hyl , Cl-4- al koxynethyl or phenoxynethyl, NO2 or sul fonam de.
2004CH113 5“1hﬁreé“ preferred aspect, the present |nventi on is directed to a
dye conmpound of formula (1) wherein Mis selected fromthe group consisting
of Ni, Cu, Co, Zn, A, Fe, Pd, Pt, C, M1; 5 Ais selected to formone of
the foll owi M) gr cugskecdifras thelgtup dosilistiRs of NQCuOORLZRANFePdrPt, CiNMRL O O
R5 R7 O NY O RL is selected fromH, CHS,

QHs, 3, QmHgls%W%éﬁqrm@zf%ﬁ‘émﬂow%mmtuted phenyl (with
substituents bei ng hal ogen, CI-10 alkyl or nitro) or NHaryl; R2 is selected
from hydrogen, -CH3, -C2H5, -CH(CH3)2, phenyl, -CN, -CF3; R3 is selected
fromCl 4 al kyl, unsubstituted benzyl orNsubstl t ut ed zyl (with

substituents bei ng haI oge 10 al kyI nit ro) 2 bs sel ected from
hydr ogen, -, -CN, -{CF3l Cl14 al bororre F4- al koxymet hyl or
phenoxynet hyl , NO2 or s rﬂ-,de
X N ‘R1
(o)
R7
—N
\
XN~R1
0]

10 R, is selected from H, CHs, C;Hs, C3Hj, C4Ho, unsubstituted phenyl or substituted
phenyl (with substituents being halogen, C_j¢ alkyl or nitro) or NH-aryl;
R, is selected from hydrogen, -CHj3, -C,Hs, -CH(CH3),, phenyl, -CN, -CF3;
R3 is selected from C;4 alkyl, unsubstituted benzyl or substituted benzyl (with
substituents being halogen, C;_jy alkyl or nitro);
15 Ry is selected from hydrogen,-Cl, -CN, -Br, -CF;, C;4 alkyl, chloromethyl, C4-
alkoxymethyl or phenoxymethyl, NO, or sulfonamide;
Rs is selected from H, CHs, C;Hs, C3H7, C4Ho or phenyl;
Rs is selected from H, CHs, C,Hs;
R is selected from hydrogen, C;.j alkyl, Cs_jo cycloalkyl, the alkyl groups being
20 optionally substituted by halogen (Cl, Br, F, I); Cio alkoxy, unsubstituted
phenyl or substituted phenyl (with substituents being halogen, C;.jo alkyl or
nitro), unsubstituted benzyl or substituted benzyl (with substituents being
halogen, C,.jo alkyl or nitro), carboxy or C,. ¢ alkyl carboxylate;

25  and to the use of said compounds in an optical layer for optical data recording.



R5 is selected fromH, CH3, C2H5, C3H7, C4H9 or phenyl; R6 is selected from
H CH3, CQHpofHis sel ected from hydrogeng G _io al kyl, C5-1o cycloal kyl,
“the al kyl groups being 20 optionally substituted by halogen (C, Br, F, 1);
C -lo al koxy, unsubstituted phenyl or substituted phenyl (with substituents
bei ng hal ogen, CI-10 alkyl or nitro), unsubstituted benzyl or substituted
benzyl (with substituents being halogen, ClL jo alkyl or nitro), carboxy or
Cl 10 al kyl carboxylate; 25 and to the use of said conpounds in an opti cal
| ayer for ot acabredpeferredcapeitnthe @@OhClihvch8ob i$ diractad e apdpd eompourmispct ,
the present _i nv n@ioH is directed to a dye conpound of formula (I) wherein
Mis sel ecté‘H“T“iao VAECYY oup consisting of Ni, Cu, Co, Zn, C; 5 Ais
selected to formone of the followng groups ONNXZ O R6to R6 OORL
NRLN RL O R RFT N ONO4.RLJISVYNRI NR OOO10 wherein R, is
sel ect ed fr dn H, isGel@cte@Ttdn) thePrlyp @hkiBting oMk, £uy Co, ZRXCri; s sel ected from H,
CH3, C2H5i R3 is.se]ected_.fromH, C2H5; R4 is hydrogen; 15 R5 is
sel ect ed® frém H, lséﬁ{?,cteéﬁ‘?-lg’,m’c%‘ﬁﬂft%;%@o MHHERY : R6 is selected fromH,
CH3, C2H5;

z (o]
~_N. R _i
(o]
RS
O._N_O
N N N\R1
R1
(o)
10  wherein
Ri is selected from H, CH3, C,H;s, CsH7, C4Hg or NH-aryi;
R, is selected from H, CH;, C,Hs;
R; is selected from H, CHs, C,Hs;
R4 is hydrogen;
15 Rs is selected from H, CHs, C,Hs, C3H4, C4Hg or phenyl;
Rs is selected from H, CH3, C,Hs;
R, is hydrogen, CHs, C,Hs.

and to the use of said compounds in an optical layer for optical data recording.
20
In a most preferred aspect, the present invention is directed to the use of a dye

compound of formula (II), (III) or (IV) in an optical layer for optical data recording



R-, is hydrogen, CH3, C2H5. and to the use of said conpounds in an optical

| ayer for opphsdfyfipta recording. 20 In a- st preferred aspect, the
“present invention Is directed to the use of a dye conpound of formula (I1),
(rrr) or (1V) in an optical layer for optical data recording 2004CH113 7 RS
RS ONAY R NN~N-NNN1 -NNORLNOOTFYN \' / OrN RL NNN-~NR,N
NNNN- O11 ONO 11 RB RS (II) (I'l1) N -NNNNO M O ONO\ NNNNN N
(I'V) wherein Mis selected fromthe group consisting of NN, Cu, Co, Zn, Cr;
5 Rl is selected from CH3, RRH5, C3H7, CAH9 or -NH phemgl; R5 is selected

fromH, CH3, C2H5, C3H7, @r phenyl; R8 is sel Orom-CN or NO2. In
anot her nost preferfjedyaspecy, the present invejtign IS flirected to a dye
compound of 10 fenmia NI OrR1(!! wher ei - JR1IMG

above. N , N

ond'RFZS a@efi ned as
O--.. O-.-.
“M-...Ao =\ = TTM--..__
O el O oun
R1. , N— _ N—
NN NS R1~NJ\A[N.NL\(
A

o-=-

(Il (111

N
Q‘N.)IN’N ~\"
=
(V)

wherein

M is selected from the group consisting of Ni, Cu, Co, Zn, Cr;
5 R is selected from CHs, C,Hs, C3H7, C4Hg or -NH-phenyl;

Rs is selected from H, CH3, C,Hs, C3H7, C4Hy or phenyl;

Rg is selected from -CN or NO,.

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

10  formula (II) or (III) wherein M, R; Rs and Ry are defined as above.

The present invention further relates to an optical layer comprising a dye compound of
formula (I) as described above and to the use of said optical layer for optical data
recording media. An optical layer according to the invention may also comprise a
15  mixture of two or more, preferably of two dye compounds of formula (I) as defined

above.



The present invention further relates to an optical |ayer conprising a dye
compound of 20berAwWl®R (1) as descri bed aboveg and to the use of said optical
"layer for optical data recording nedia. An optical l|layer according to the
invention may al so conprise a 15 m xture of two or nore, preferably of two
dye conpounds of formula (1) as defined above. 2004CH113 8 The anti pyrine
based azo netal conplex dye conmpounds of forrmula (1) provide for

particularly preferable properties when used in optical layers for optical
dat a recor dilhg antippiize hessdrationgeteb cvmelekrﬂy@rﬁqnmunés plidfemara (Dherovideeor i on

relates to a oducm tlca s

steps (a) prpga%}i{aﬁ pre{e et?rgf)%m?sb & é‘% I\I)I S‘CS‘ 18%% c%rn%%%ﬁlﬂ 2? reco#% ure
of dye conp%gaqiasad@t,rdﬁ@mhgu{vbﬁndm an organic solvent to forma sol ution,
10 (c) coating the solution (b) on the substrate (a); (d) evaporating the

solvent to forma dye layer. Preferred substrates are pol ycarbonate (PC) or

conol ¥ narahen AEhEeia Bl g Shififator Bo@ihg i oRuES ciingraPTipe

hal ogen sub%mdw{h goteps _4 al kane, or am des. Pref erred C1_8 al cohols or
hal ogen substi t ut ed Cl 8 al cohols are for exanple methanol, ethanol,
i sopr opanol (a)di apeavidieg asebsgie (DAA), 2,2, 3, 3-tetrafl uor opr opanol , 2

0
Lri chl or cet fgpol . SOl &% Biglna OF A HPE AP B0Rho s BEXSHLHPERRI AN

Preferred C1’8 ket dhes or ‘ex one

met hyl et hyl ket onergaatc said@yidtroqua-saﬁmbyl 2- but anone. Preferred hal ogen
substituted Cl4 al%<anes are for exanple chloroform dichloronethane or
1- chl or dBut 4&%e. 25atmgéh%sqléfdma¢boaeéheawéstras¢ (@xanpl e di et hyl f or mani de or

di met hyl acei@m %V%pg?ﬁlg%%é goq.*,edt%/%nn( Sﬁ%er) obt ai ned preferably has a

t hi ckness f rerery spect, the present invention
provi des for an optical |ayer sui tabl e for 30 high-densi ty recordi ng

material, e.g. of the WORM disc format, in a |aser wavel e
Preferred substrates are polycarbonate (PC) or polymethylmethacrylate (PMMA)

15  Organic solvents are selected from C;_g alcohol , halogen substituted C;_g alcohols, C;_g

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

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

ethanol, isopropanol, diacetone alcohol (DAA), 2,2,3,3-tetrafluoropropanol,
20 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

or 1-chlorobutane.

25  Preferred amides are for example dimethylformamide or dimethylacetamide.
The optical layer (dye layer) obtained preferably has a thickness from 70 to 250 nm.
In a preferred aspect, the present invention provides for an optical layer suitable for

30  high-density recording material, e.g. of the WORM disc format, in a laser wavelength
range of from 350-450nm, preferably around 405 nm.



'range of from 350 450nm preferably around 405 nm 2004CH113 9 Preparation

of the Iiga Fpupl ing reaction nmay be 9parri ed out in aqueous and
“non- aqueous soI ven Non- aqueous solvents are al cohols such as net hanol,
et hanol , propanol, butanol, pentanol, etc., dipolar aprotic solvents such

as DVF, DMSO, NWP and water-inm scible solvents 5 such as tol uene or

chl or o- benzene. The coupling is preferably carried out in a stoichionetric
rati o of coupling conponent and diazo conmponent. The coupling is generally
done at tenjPrepiration ofeheigind 30C to 100C, preference being given to
terrperatures of -10C to 30C, and particular preference to tenperatures of

-5C to 10C. The WH@I%WW%%;P%H&MWH agigous ngd NORAPUSOIVGBISt Nog- an
| kal t H
al kal i ne medj pﬁfeﬁt@ea?gﬁlcohéls QLUe s h&t@h%f%g.r A rpﬁ'd;féﬂl)la%%l&%ﬁf Pelififidr, 0 P

<7.0, very p rtlcu preference to pH ation’'o

conpl exes (le)c. lﬁpd?meefpeastatﬂoyventmm asiPME M8 Oe NM R piad @dtebymmesaitile sslvafts a
solution of o equi val e of a netal salt with a boiling solution of two
equi val eat &K ?’?em]é‘SP?%"s arsgzehfe. The precipitate is isolated follow ng

standar d ethads. I SALEER! ot AER ol int DGRARARIRC RIS, AL GRAAD LA SEIP o

fromthe group co 5|st|ng cohol's, n|tr|
di met hyl f or madidtheo cbm;mmdnyl”mprMupng]s generally Hﬁnmmmperanfrestimaweén heS eo

solvents wt ter .or wa itsel f. Most referr olvents used in the

process are &)y% B’ieé"dmﬂe gemg’r%ﬁ%{’r é?ltSWpﬁﬁa Wes 8pti g tPa&g)rCS Ao BRtERIT | qyer
according t gﬁ%né&%qﬁﬁgggmg&rmﬁ,f@\&, @epetal conplex of formula (I) or 25 a
m xt ure of ta conplexes of formula (I). A nethod for producing an opti cal

| ayer aacor dhegotgirtgeay be emrtied nut:mranacahs ag Well af eh hbalingmetieps Preference

Providing a. substratﬁﬁ(f D|ss | vi ?/ ound or a mxture of d
conpounds ofiS BYEMIP B Pﬁ“b?H ar pe° ﬁ’ter>f parfigylar prelggense; tg

<5.0.

Preparation of the metal complexes (I)

15  Preferably, the complexes are prepared by reaction of a solution of one equivalent of a
metal salt with a boiling solution of two equivalent of the corresponding dye. The
precipitate is isolated following standard methods.

The solvents used in the process are preferably selected from the group consisting of
C,.s alcohols, alkylnitriles, aromatics, dimethylformamide, N-methylpyrolidone or a
20  mixture of one of these solvents with water or water itself.

Most preferred solvents used in the process are C;_g alcohols.

Preparation of an optical layer

An optical layer according to the invention comprises a metal complex of formula (I) or
25  amixture of metal complexes of formula (I).

A method for producing an optical layer according to the invention comprises the

following steps

(a)  Providing a substrate

(b)  Dissolving a dye compound or a mixture of dye compounds of formula (I) in an
30 organic solvent to form a solution,

(c) Coating the solution (b) on the substrate (a);

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



(c) Coating the solution (b) on the substrate (a); (d) Evaporating the

sol vent to hoosrcEiItye | ayer. 2004CH113 10 1freparing of the high density
“optical recording nedium A nethod for producing an optical recording nedi um
conprising an optical layer according to the invention conprises the

foll ow ng additional steps (e) sputtering a netal |ayer onto the dye |ayer 5
(1) applying a second polyner based |ayer to conplete the disk. A

hi gh-density data storage nedi um according to the invention therefore
preferably inenaringeebmgﬁgled@pﬁitydmtical recoxdingmesiiyiy: a first substrate,

Vayer) . i chananl PO pRUREHE S oplal JoRRETReafirl ERRAUE an yleal PREH °2

conpounds ofacédordifig lt@tHelihventioh ebmptitds\tiee follyp@ting alditeshabDstepshe recording | ayer,
a second substrate, which is a transparent substrate with grooves connected
to the ref K@c%ﬂ%@&?é}eta‘l\ﬂ%ﬂﬁrawoa\]ﬁ%ﬁﬁﬂ | ayer. The optical recording

medi um accordi . i i i rdable 15 optical
di sc of he(m}%@%épgﬁ* H:ég%eg%aés%&we?g(ﬂ@é}%%ﬁgg 81‘6%18 a playabl e HD- DVD
(high density digital versatile disc) or Blu-ray(r) disc, as storage nedium

for a conputer. or as an identification and security card or for the

product i on d¥ highrdepsibt daje stepnee argdium pespsding to thenysadiep therpforoprckrbly 202 The

metal conpl - ] @ ( Ntk Jad I '
et ractive Tenile bOSY dhcl dindrbitels B Wity SHUE b LI Sy Bl e,
whi ch pref erdtll yroacdy, avesordimgplapds (oplicat 1ofer) rmdtitt2 isOfoibed o the firftesubange of

from350 to 500 nm They further . enhance the_ photosensitivity and the
stabi |t t sufregrisingniheicemponpsdsfifeanyla (Byeseflgchiva lpyer [amgA onrihe freording 25

The metal c | @hi 5310,

250- 3500, AR S S S i ke IR bR SARSRRLERIOE T 1 1y

i n organi c seflecent Ryer with ah aitachnbaslayéror t he spin-coating process to

manuf acture optical |ayers. Thus, it is of great advantage to use these new

conpounds in the recording |ayer of 3o high-density recordabl e optical

di scs. 2004%%]&)ti1:&l recording medium according to the invention is preferably a recordable

15  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.

20  The metal complexes of formula (I) in the form of a solid film have a high refractive
index at the longer wavelength flank of the absorption band, which preferably achieves
a peak value of from 2.0 to 3.0 in the range of from 350 to 500 nm. They further
enhance the photosensitivity and the stability to light and heat compared to dyes already
known in the art.

25 The metal complexes of formula (I) have a decomposition temperature of 250-350°C.
Additionally, these compounds show an extremely good solubility in organic solvents,

which is ideal for the spin-coating process to manufacture optical layers.

Thus, it is of great advantage to use these new compounds in the recording layer of

30  high-density recordable optical discs.



EXAMPLES Exanpl es 1-5: Dye |igands

A m xture ofhodfci1g3 of 4-am noantipyrine, 130 m of water and 32 g of

"concentrated hydrochloric acid (30% was gradually adnixed with 24.9 nl of

sodium nitrite at 0C, After 1 hour of reaction at 0C, the violet-pink

di azoti zation solution was
of 1, 4-di net hyl -
wi th sodium h drOX|de (30% . The batch was

with sucti olEXAM Smlpltate was washed with water and dried. The
presscake ylelded 37.2 g of dye ligand of the following formula (1). N
1/ O NNNto NO O(1) 15 The diazotisation and coupling was repeated
wi th other Exdhphs ﬁeﬂponayesl.gam}g eld dye ligands of the follow ng
formula (2)-(5). N ON-OO - NNV NN, \ NN OO0OO0OO0O11 (2) (3
2004CH 113 12 NIl O

5

10

15

Diazotisation and coupling

Ligand (1): A mixture of 20.7 g of 4-aminoantipyrine, 130 ml of water and 32 g of
concentrated hydrochloric acid (30%) was gradually admixed with 24.9 ml of sodium
nitrite at 0°C; After 1 hour of reaction at 0°C, the violet-pink diazotization solution was
added dropwise to an alkaline solution of 17.3 g of 1,4-dimethyl-3-cyano-6-hydroxy-
pyridone while maintaining pH at 7.5-9 with sodium hydroxide (30%). The batch was
stirred 3 hours then filtered with suction. The precipitate was washed with water and

dried. The presscake yielded 37.2 g of dye ligand of the following formula (1).

N

i

AAY
et
o

(1)

The diazotisation and coupling was repeated with other coupling components to yield

dye ligands of the following formula (2)-(5).

(o]

N
| i
O N_O
Y O
. - N
N o (o) N
v 3

(2) (3)

5 Diazotisation and coupling Ligand (1):

added dropw se to an al kaline solution of 17.3 ¢
3-cyano- 6- hydroxy 10 pyridone while maintaining pH at 7.5-9
stirred 3 hours then filtered



/ -N-0 -NN NV NNN' NN\ NpOOp\ (4 (5 Exanples 6-13: Metal
conpl exes oj 0%5»‘1%? formula (1) 5 7.6 ¢ gf t he nonoazo dyestuff (1)
described i'nexanple 1 are suspended in 1d m of ethanol together with 1.7
g of sodium acetate. After heating up to reflux, 2.5 g of nickel acetate in
35 m of water are added for over one hour, whereupon a dark orange
suspensi on of the nickel conplex results. The dyestuff solution is cool ed
down to roomto tenperature and the resulting precipitate is stirred for one
hour, filtered and the residue i shed salt free with deionized water and
dried. 7.8 g of the conmpound (6) {with the following fornmula is obtained.

Yield: 96.3% /ONNN °0O YN ~ N NN\ |_.NN 6) 15 The

netal i sation vvas repeat eother e52t05to
yield conplex dye corrpoun S he) f or nul a"(\6 (TB) ven in the table
bel ow. 2004CH113 13 Exa M |7 Kk na<:f; omax) DPC HR 6 NI 1 468 79190
323 5

(4) (5)

Examples 6-13: Metal complexes of general formula (I)

7.6 g of the monoazo dyestuff (1) described in example 1 are suspended in 100 ml of
ethanol together with 1.7 g of sodium acetate. After heating up to reflux, 2.5 g of nickel
acetate in 35 ml of water are added for over one hour, whereupon a dark orange
suspension of the nickel complex results. The dyestuft solution is cooled down to room

10  temperature and the resulting precipitate is stirred for one hour, filtered and the residue
washed salt free with deionized water and dried. 7.8 g of the compound (6) with the
following formula is obtained. Yield: 96.3%.

(6)
15
The metallisation was repeated with the other ligands of examples 2 to 5 to yield

complex dye compounds of the formula (6)-(13) as given in the table below.



7 Cu 1 462 78500 284 7 8 N 2 412 63800 334 12 9 Ni 3 470 95800 331 7 10
Cu 3 463 803904284140 11 Ni 4 467 91070 33% 14 12 Zn 4 473 76150 326 24
13 Ni 5 441 53400 298 25 M netal; c in 1/g/cmneasured at A nmax; DP:
deconposition point in degree Celsius; HR heat release in Wg; 5
Application Exanple The optical and thermal properties of the am no
anti pyrine based azo netal conplex dye conpounds were studied. The dyes
show hi gh absorption at the desired wavelengths. In to addition, the shape
of the absorption spectra, that still remains critical to the disc
22N T i AR e W S D Tl R A
: range o -from-350-tg- 500" 1H More-—pfeci-sefy,
of the refractive_ ithdex w Ve elal dat ed b¥8nedn 7219 and 3237 (seed "1 exanpl e
1). Light stabiliti®s ver&¥ ound donpar a¥fiZe tlo 788%fer ciZ2B dyes Mhi ch usual |y
are stabilized Wt quanchérs for 2t he|us4€l2 n |opBB@&I | dai34 r ecorldi ng. Sharp
threshol d of thernms decommosiftion w {hi4ua he o8RO red F3enper ature range
characterizes the Rgw dm rq, anf i pyri né¢ baged (agpzoit al ®ANpl ex j@yes whi ch
opti cal data T ebor ding Adin chnotist o L he laola bt i e Hioed az0
J Ti?\ : 47 hgfh$QP ti3 ns 2ﬁ arle

nmet al conpl ex dye-cbnpounds—ar w-t-hirn—1 P G vhi-cH—at
primarily requited!By tlhe Nindustry for t#H ude 38#0Qvies 298n apt i28al |dat a
recording, in particular in the next-generation optical data recording
media in the blye |laser range. 2004CH113 14 Clajns, 1. Use. of a dye conpound
of formia (1) N HFRpE Bare Py BFER Bpis B4R DL ASCoREGR GOt

degree Celsius; HR: heat release in W/g;

5

®

Application Example

The optical and thermal properties of the amino antipyrine based azo metal complex dye
compounds were studied. The dyes show high absorption at the desired wavelengths. In
10  addition, the shape of the absorption spectra, that still remains critical to the disc
reflectivity and formation of clean mark edges, are composed of one major band,

comprised in a range of from 350 to 500 nm.

More precisely, n values of the refractive index were evaluated between 1.0 and 2.7 (see
15 example 1). Light stabilities were found comparable to commercial dyes which usually

are stabilized with quenchers for the use in optical data recording.

Sharp threshold of thermal decomposition within the required temperature range
characterizes the new amino antipyrine based azo metal complex dyes which are
20  assumed to be desirable for the application in optical layers for optical data recording.
As a conclusion, the amino antipyrine based azo metal complex dye compounds are
within the specifications 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.



R2 R3, NN \ NN\ A RAOO" , /IORR/M(I~ RLOORI ANN NN R3 5
R2 wherein Jbsehnesents a netal atom A igsga five or six nenbered

N- het eroaromatic cycle; R is selected fromhydrogen, Cl-10 al kyl, C5-,0
cycl oal kyl, the alkyl groups 10 being optionally substituted by hal ogen
(d, Br, F, 1); C -,0 alkoxy, dialkylamno, unsubstituted phenyl or
substituted phenyl (with substituents being halogen, C -,0 alkyl or nitro),
unsubstituted or substituted benzyl (with substituents belng hal ogen, C, 10
al kyl or nitGladms carboxy, Cl-10 alkyl carboxylate or NH-aryl; 15 R2 is

sel ected from hydrogen, Cl.10 al kyl, C5_10 cycloalkyl the aIkyI groups
bei ng optionally substituted by halogen (d, Br, F, , 0 al koxy,
unsubstitutad phenglofos dibsinpdingbfpfemyla (IWlflhmsU tlab%‘ﬂtfér optiodl data

hal ogen, Cl-10 alkyl or nitro), unsubstituted benzyl or substituted benzyl
(with substltuenﬁgmbbn&g hal ogen, C, _, 0 alkyl or nitro), carboxy or C-10

20 al kyl carboxylate; R3 is select fromC, _10 alkyl, C5_10 cycloal kyl, the
al kyl groups being substitutgg by/halogen (G, Br, F, I) unsubstituted

benzyl or substituted benzyl (\M sHbsti ts being hal ogen, Cl-10 al kyl
or nitro); N \ A
N
\ \
‘ ‘/ ()
R1 O R4
C} &
5
wherein
M represents a metal atom,;
A is a five or six membered N-heteroaromatic cycle;

R is selected from hydrogen, C.jo alkyl, Cs.jo cycloalkyl, the alkyl groups

10 being optionally substituted by halogen (Cl, Br, F, I); C.;o alkoxy,
dialkylamino, unsubstituted phenyl or substituted phenyl (with
substituents being halogen, C;.o alkyl or nitro), unsubstituted or
substituted benzyl (with substituents being halogen, C;_j¢ alkyl or nitro),
carboxy, Cj.1o alkyl carboxylate or NH-aryl;

15 R, is selected from hydrogen, C,.jo alkyl, Cs.jo cycloalkyl, the alkyl groups
being optionally substituted by halogen (Cl, Br, F, I); C,.o alkoxy,
unsubstituted phenyl or substituted phenyl (with substituents being
halogen, Cj.jo alkyl or nitro), unsubstituted benzyl or substituted benzyl
(with substituents being halogen, C;.jo alkyl or nitro), carboxy or Cj_jo

20 alkyl carboxylate;

R; is selected from C; o alkyl, Cs.;o cycloalkyl, the alkyl groups being
substituted by halogen (Cl, Br, F, I) unsubstituted benzyl or substituted
benzyl (with substituents being halogen, C,.jo alkyl or nitro);

R4 is selected from hydrogen, -Cl, -CN, -Br, -CF3, C4 alkyl, chloromethyl,

25 C,4-alkoxymethyl or phenoxymethyl, NO, or sulfonamide.



R4 is selected from hydrogen, -d, -CN, -Br, -CF3, Cl-4 alkyl, chloronethyl,
25 Cl. 4- al koyyaepyd or phenoxyrret hyl, NO2;gr sul fonam de. 2004CH113 15 2.
Use of a dye conpound according to claim1l, wherein Mis selected fromthe
group consisting of NN, Cu, Co, 2Zn, A, Fe, Pd, Pt, C, M; 5 Ais selected
toformoneofthefollovvinggroups ONI | NOzR6O ONRGORlN. R N,
RLO I yp R R7T-N ONOORLN RLNRL OOO10 R, is selected fromH,
CH3, C2H5, C3H7, C4H9, unsubstituted phenyl or substituted phenyl (wth
substi t uent €. bei hiye bfih dgeoompdundacedridinlg toclamntir oherear NH-aryl; R2 is

sel ected from hydrogen, -CH3, -C2H5, -CH(CH3)2, phenyl, -CN, -CF3; R3 is
sel ected from Cl4 al kyl, unsubstituted benzyl or substituted benzyl 15

(wi th substituen be tER) ¢ i | pgtwd from
(it subst tuenye DSLIRLORGH 1 Cordih ShiKinPlr RS C) coln o 36l petid ©
or phenoxyrret hyI NOZCm,rMsquonam de; R5 is selected fromH, CH3, C2H5,

C3H7, CAH9 or pheny Iect ed C2H5i 20 R7 is selected
from hyd? ogen, (Jif‘ éﬁ%?%ce%éﬁ %@chtj&g?ggom?%goﬁl’%yl groups being

optionally substltut ed by halogen (C, Br, F, 1); Cl_io al koxy,
unsubsti tuted phenyl or substituted phenyl (W|th substituents being

RS R7
o N\FO =N
XN~
o o)
10 R is selected from H, CHj;, C;Hs, CsH7, C4Ho, unsubstituted phenyl or

substituted phenyl (with substituents being halogen, Cy.¢ alkyl or nitro)
or NH-aryl;
R, is selected from hydrogen, -CHs, -C,Hs, -CH(CH3),, phenyl, -CN, -CFj3;
R3 is selected from C;4 alkyl, unsubstituted benzyl or substituted benzyl

15 (with substituents being halogen, C,_j¢ alkyl or nitro);

R4 is selected from hydrogen,-Cl, -CN, -Br, -CF3, C;4 alkyl, chloromethyl,
Cj.4-alkoxymethyl or phenoxymethyl, NO, or sulfonamide;

Rs is selected from H, CH3, C;Hs, CsH7, C4Hyg or phenyl;

R is selected from H, CH;, C,Hs;

20 R~ is selected from hydrogen, C.jo alkyl, Cs_j¢ cycloalkyl, the alkyl groups
being optionally substituted by halogen (Cl, Br, F, I); Cjjo alkoxy,
unsubstituted phenyl or substituted phenyl (with substituents being
halogen, C;_j¢ alkyl or nitro), unsubstituted benzyl or substituted benzyl
(with substituents being halogen, C,.j¢ alkyl or nitro), carboxy or Cy_ig

25 alkyl carboxylate.



hal ogen, C I1-10 al kyl or nitro), unsubstituted benzyl or substituted benzyl
(W th substj (?)d,_l@}F sbeing hal ogen, C1_40 alfyl or nitro), carboxy or G _io
25 al kyl carboxylate. 2004CH113 16 3. Use of a dye conpound according to
claiml, wherein Mis selected fromthe group consisting of Ni, Cu, Co, Zn,
Cr; Ais selected to formone of the following groups 5 ON' N2 R6, O O
NRLRGEN OONRL O RRRTONOO-NRL N RLNRL OOO wherein 10 R
is selected fromH, CH3, C2115, C3H7, C4H9 or NHaryl; R2 is selected from
H, CH3, C2H5; R3Ussofsedywotoatpoindacddrdifigity claidHb, whdrdini s hydrogen; R5 is
selected fromH, CH3, C2H5, C3H7, C4H9 or Phenyl; 15 R6 is selected fromH,
CH3, C2H5; R7 is hydrogen, CH3, C2H5. 4. Use of a dye conpound according to

claim1, whereinghe 1@¥9e&9@ﬂ‘8%e 5§oup?c%n§@dir?gc5ﬁdi, cuoavfarmyla (1), (111)
or (1V) 2004CH113 17

A is selected to form one of the following groups
5
N
0O Il NO,
R6 o R6. O
x~N. z
R1 <__N X N‘R ’
(o) ‘R1 o
o)
R7
—N
\
X N~R1
o
wherein
10 Ry is selected from H, CH3, C,Hs, C3H7, C4Hg or NH-aryl;

R» is selected from H, CHs, C;Hs;

R; is selected from H, CH3, C,Hs;

R4 is hydrogen,;

Rs is selected from H, CHs, C;Hs, CsH7, C4Hg or Phenyl,
15 Rg is selected from H, CH3, C,Hs;

R; is hydrogen, CH3, C,Hs.

4. Use of a dye compound according to claim 1, wherein the dye compound is

20 selected from formula (1I), (III) or (IV)



NNRL -NORL-NNNOQ\N p.... M..... 0O0..... O YYN O YN R1)

N: NDyN_ le@)gwcnsnl}IsOllONOlRSRS (k) (I'11)y NN N NO p------ \ O
YYN a 5NO N (I1V) wherein Mis selected fromthe group consisting of N,

Cu, Co, 2Zn, C; 5 R is selected fromCH3, CH5, C3H7, C4AH9 or -NH phenyl;
R5 is selected fromH, CH3, C2H5, C3H7, C4H9 or phenyl; R8 is selected from
-CN or NO2 to 5. An optical layer conprising at |east one dye conpound
according to formula (1) as defined in claim1 or a mxture of at least two
dye conpounds according toR forrrula (I') as defined |n a|m1 15 6. A

met hod for producing an Qi | ayer accordin conprising the
foll ow ng steps (a’)’Sf i a subst rate 2004&?\5 N 2;41 di ssol ving a dye
Ny . . .

conmpound or a m xtNJ ol dye (Ran s of formul

def dinclaim
1 in an organic so%N\/e@t__j[_(_).form a & utl on, N o....__ g
R | ...... (o}

R1 ? N ? NN
NN S R1- AN A
oY o”l‘N o)

R8 R5

[ (o]
& e
QN.)\IN’N ~"~
A
(V)

wherein

M is selected from the group consisting of Ni, Cu, Co, Zn, Cr;
5 Ry is selected from CH3, C,Hs, CsH7, C4Hy or -NH-phenyl;

Rs is selected from H, CH3, C,Hs, CsH7, C4Hy or phenyl;

Rg is selected from -CN or NO,.

10 5. An optical layer comprising at least one dye compound according to formula (I)
as defined in claim 1 or a mixture of at least two dye compounds according to

formula (I) as defined in claim 1.

15 6. A method for producing an optical layer according to claim 5, comprising the
following steps

(a) providing a substrate



(c) coating the solution (b) on the substrate (a); (d) evaporating the

sol vent to JoosoHa13lye layer. 5 7. A methqg according to claim®6, wherein
the substrate is pol ycarbonate (PC) or polynethyl nethacrylate (PMVA). 8. A
met hod according to claim®6, wherein the organic solvent is selected from
Cl-8 10 al cohol, hal ogen substituted C _8 al cohols, Cl -8 ketone, Cl-8

et her, halogen substituted Cl1 4 al kane, or am des. 9. An optical recording
medi um conprising an optical |ayer according to claim5. 15 10. A dye
cormpound of f or b disgolving adye compourg s mpt@g REdye compoyns offagmulafIRes- N N O

RENJOOM-- - Od%%%d i.'rl'c1agl61 ]]\\(jyiaslg osrg:?r}ic F&é 7 It\é)fol\rllir#so%ﬁolﬁ NNN O 10NO

R8 RS (1) (I11) erein ec romthe group consisting of Ni,
Cu, Co, Zn, Cr; (c)Rioatig telsehitied (bycnthEkidbstrai2id), C3H7, CAHO or - NH phenyl; R5
is selected fromH, CH3, C2H5, C3H7, CAHO or phenyl; R8 is selected from
-CN or NC2. (d) evaporating the solvent to form a dye layer.
5
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
10 alcohol, halogen substituted C,s alcohols, C;.s ketone, C,s ether, halogen

substituted C;_4 alkane, or amides.
9. An optical recording medium comprising an optical layer according to claim 5.

15 10. A dye compound of formula (II) or (III)

(I (i

wherein
20 M is selected from the group consisting of Ni, Cu, Co, Zn, Cr;
Ry is selected from CHs, C,Hs, C3H7, C4Hyg or -NH-phenyl,
Rs is selected from H, CH3, C,Hs, C3H7, C4Ho or phenyl;
Rg is selected from -CN or NO,.





