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ANTI PYRI NE BASED AZO METAL COVPLEX DYES AND THEI R USE
I N OPTI CAL LAYERS FOR OPTI CAL DATA RECORDI NG The

w@r@sen214 nvention relates to anti pyri ne basedper@pP2005/053861

nmetal conpl ex dyes and their use in optical |ayers for
optical data recording, preferably for optical data
recording using a laser with a wavelength up to 450
nm The invention further relates to a wite only read

many (VWORANTIRYRING B@&EDMQME]EAMMB%QM S of
r&ﬁg{’f‘i—lﬁﬁhiﬁsiﬁ@ I'dﬂklf‘P;A YERS FOR GPTCAL E)?@I‘/-S‘HEEbRDING
of ue la oys an antipyrine based azo

ser, whic
netal conplex dye in the optical |ayer. Recently,
&hgani c dyes have attracted cgnsn der abl t nt| on in
Presetdnntian sefates FEHIRBPE? afed app dyes gpd their use
ve‘?‘g{gt llaﬁg@rgh sc %V%t% can c? ?f%;aﬁlyrf%{: 8{)12%& ?g%&h&lﬁé using a

lasgrewith o wagelongth dp és45hsmd on pht hal ocyani ne,

PR e A R Bl A phereed oo INGRM ] Glical rcording

Webftnt B@abfé&ﬁfrea@aﬁg nd tréprsaudi@g 1n@onﬁ16§ kyiftefa8fafibn of blue laser,
requi renents for dye nedia are strong absorption, high

whichemmpewsean antigyrineeasediazagmetahedimples dye in| tb‘v\pptwel lagier.
conductivity as well as light and thermal stability,
durability for storage or non-toxicity. For industri al

Rb@intlgabiganic dyos hevelytesctb@eendiderdtie attéritivilig tﬁ@ ﬁeldhff diode-laser
spln coatin processto(gbe pare thin filns theg o
petical storage. @rightqopr 1%@9@% dispe (Gpg%hmd recordable digital

§8Jsé4ﬁ9t(ﬁscsm]?-lﬂ)y%aﬁp Rt aQ ﬁ? Ry&© Qﬁﬁrggous dye}g based on
process. W once tead many tz;pe and erasabl e

phthealocyxninea lhemégyanihien gyamrti and metallized azo structures. These dyes are
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.

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
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
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.
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reproduce informati on by detecting variations in the
reflectivity caused by physical deformation, by

wa@bdoena2ions of optical characteristics as wel PCBEPIYS/053861

phase and magnetic propertizs of a recording |ayer
before and after the recordi ng. Recordabl e conpact
discs (CD-R) are widely known as a WORM type opti cal
recor%i ng nedium Recently, digital versatile discs

BiwrayR)disgs t(Blu-rayr ebisseld o sidnsierdadevslpped by ddigachi Ltd., LG Electronics

apabj lLiti.es .0 4.7 CBytes vep.heen . 1
Rk BB o £82 13, CPORER Corporagion, Ry} Philips
BRir6Rice SafsubicOHRclragies O¥.thda Skatpl Eagbiatioh, 83fy @diporation,
nm Thereby the pit size and track interval can be )
Thermsay Mylimediad | 319 89182 19f benthei sextsmilestgae dapgetiqal, recording

Rtfont 1 Rew, SRIEQIRE et 2 Sl BotigbUh B 7 Bytes por
teCotdingr layenifesal e cm dlatretes Rdidca Byl edépting 4 rbdues tiiodal laser with a
B iR PE A0S RGN NG (456 HiodEhhe b gi7e o gk imterval can be
T o B 3l cPACET O all el BP e
technol ogy. Its new specification increases the data

The P aaeBer B oeticabye G TaiFing THoUt (ke Bhe (N5 Mg pRical data
FecHRIVE! @BEIh Berath)SopRideta Nubiral Kad £R66rdtgadRs) the obfical layer.

g}lt size and track interval can be further reduced,
gually dises oz axaivery of leegapicopd yaeriapaterials ang/ used agsulstrates. Preferred

it .. The const tion.o i cal t di
RSP S, i BB, S, Rl AR 0 s
hslodprodie bkl oh apiifos@ssudfaseloBhightopticd) QualityeThe Bptic@l layer is
| ayer, the optical |ayer. Usually discs or_ wavers of

dorgsited: theaapnitt iac thimtaadj uniformy Bl sefghigh eptisak aualdy and defined
. b . . .
"E% ygrre§s'E E&aﬁng’t %g%ﬂ%t_\}ﬁasi g‘%"b%i‘ﬁ?‘ﬂ‘ﬁgﬂgggédt( ‘52‘%088&’ 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.

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

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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has to provide an even and uniform surface of high
optical quality. The optical |ayer is deposited

wo b@seozi4 n a thin and uniformfilmof high opecT/aP2005/053861

qual ity and defined thickness. Finally, a reflective

| ayer, e.g. alumnium gold or copper, is deposited

upon the optical |ayer. Advanced optical data

recor di ng nedla may conprise further layers, such as
widitian tpdh %y@S@s clagviealidyes fosyevtdesyr agdirpy fossapying processes,

ﬁ%t B oW t | u el ' Q}{ Lo dhPIm tlﬁﬁlgatgﬁd #F'yfs&rc'ipof)ﬁétmnemc

ayer, e materi al
deipmsingtioch cbiymsqal corters. |E1gensmmﬂmdresehay|adrean ipablisheéton such type

{%? Rl toni RABDT G oSk fng SRETIRY arumatist Sieen s Baye been
appﬁf ol a?lﬁ%ﬁcrmdrlﬁ‘tﬁ@h%iiﬁu@%éehfo‘f KR&RSle ﬁ:&ﬁeﬁ(ﬁﬁ et al; Czech.

ication 1n the spin coating process, the matertial
GblledﬂmnmﬁClzedzbslba;ke@hdmasalt@nhfeuﬂwchny, 196B133,d 2j 4178-87 or more

GBS i L b gl e oy et e Brganic
@mmgk@ 35910960753 #smsbgUﬁ*h%se99£zo8aéﬂvalt10esad5éhaveo Rehdtally as

their uses as cl assi cal yes for textiles or as dyes
monokasis\tridentafe digardsdewands ayetals Bkeniglselycapperjorasanganese.
nmetal |l ochrom c indicators for spectrophotonetric
determ nation of nmetal contents. Extensive studies

havipyree pypardlonshago ocoraptinds yae Girtieeniselssdd an the following
reactions and nost of the classical aromatic dia

pablicatiensh Fpsghsbe nAi Mo diliighwass, SndMackbalilpdl An Sh@abl F. M;
PARRSEL P MBI S5 S a1 eyl 1 PRE o Pigmons
(1988), 283, 93-224;44b-Buf, . AvpAbdullacBhtA.yEEBakkiey iy AVJetrnal of Drug
Retearhnd ), 23ntsat ey ate dpartopier deSErbed ey el use intr
ML OREIMBIYGS PERAY&KiGRRARAl | Y as

Metal complexes, in particular iron(III), palladium (II) and ruthenium (IIT) 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
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

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.
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.
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nonobasic tridentate |ligands towards netals |ike

ni ckel , copper or nanganese. Antipyrine pyrazol one azo
w@oonpowds are further disclosed in the fol | ow@DEP2005/053861

publications: Farghaly, A #M; El-Khwass, S. M;

Khalil, M A.; Sharabi, F. M; Daabees, T. T.

Pharmazie (1981), 36(2), 93-5; Balli, H; Ritter, H,

i

es and Pignents (1981), 2(2), 93-124; Abou-Quf, A )
e present ingentipn ia, diregted 4 ithey usq of a Alye remneand of foympda (I) in an

c%?faggydﬂ)ggg@ta}]dgtﬁgmaq}%%l) . They are in particul ar

i

SCri

err me use inter alia as

antiinflamatory or anal gesic agents. Metal conpl exes,

in particular iron(lll)

pal | adium (11) and rutheni um

(I'11) conpl exes ofp,ant i%’flri ne pyrazol one based azo

conpounds are descCriR in the
Azzem M Abdel; El - gai NFE.
El - Sawaf, A K. . Egyptitan JNT
39(3), 287-2 B L- Qi ed,

| om ng publications:
| - Bahnasawy, R M
f Chemistry (1996),

Pol i sh Jour nal of

"\ )

Chem stry (1995)569(1), “14-16. SiRYbrisingly I&It) has

now been found, that speciMic antipyrine based’/azo
metal conpl ex dyer1 as Oéscri.bed b ?r4e useful as
dye conpounds in opNi QI | ay€ers f I'cal data
recordi ng nedia. Tha p =Nt n therefore

relates to antipyr\ne bas
to their use in an optical
based azo netal conpl ex dye

zoimetal conplex dyes and

N.gonprising antipyrine
s descri bed below and to

| a

the use of said optical |layers for optical data
recordi ng nmedia. Mdre particularly, the invention
relates to a wite only read many (WORM type optical
whewgin ecor di ng nedi um capabl e of recording and

REPr ogﬁgé'sagcs h%e%lm;on W th radiation

A
R

R»

R3

is a five or six membered N-heteroaromatic cycle;

is selected from hydrogen, Ci.19 alkyl, Cs.1o cycloalkyl, the alkyl groups being
optionally substituted by halogen (Cl, Br, F, I); Ci.0 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;.1¢ alkyl or nitro), carboxy, C;.19 alkyl carboxylate or NH-aryl;

is selected from hydrogen, C;.i¢ alkyl, Cs.1o cycloalkyl, the alkyl groups being
optionally substituted by halogen (Cl, Br, F, I); Ci.10 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;.1¢ alkyl or nitro), carboxy or C;.;¢ alkyl carboxylate;

is selected from C;.; alkyl, Cs.i9 cycloalkyl, the alkyl groups being substituted
by halogen (Cl, Br, F, I) unsubstituted benzyl or substituted benzyl (with
substituents being halogen, C;.; alkyl or nitro);

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

ue | aser of preferably 405 nm which enpl oys an
yrine based azo netal conplex dye in the optical

wo ayen13kne present invention is directed to theC/ER200$/053861

a dye
optic
at om
cycl e;

conmpound of forrmula (3) in an optical layer for

al data recording wherein Mrepresents a netal

A is a five or six nenbered N heteroaromatic
is selected from hydrogen, Cl1-10 al kyl,

hza }l!’(?f?!?;ﬁ@l a5Beqkythe Presentanyeption isolifesteddp agive sempaund ¢f formula (1)

ARl

pheny
ni

bst
gar bo
sel ec

4Jtuted by halogen (d, Br, F, 1); Cl-10 al koxy,
yl am no, unsubstitut ed phenyl or substituted
| (with substituents being hal ogen, Cl- 10 al kyl

iseleed T g erensmeSREIo . Kbk p. 2. A .S P . M

ﬁlge%}. NH-aryl; Ris
%&égleﬁr@gm%@f]@félﬁ%gﬁﬁ{%ﬁ%% I 39/'15"5 C5-10 cycl oal kyl ,

the al kyl groups being optionally substituted by

hal og
pheny
hal og
or su
hal og
car bo
cyclo
hal og
subst

Cl-10 al kyl @r Nitp);
-d

Ry

R
R;

en (d, Br, F, 1); Cl1-1Q,al koxy, unsubstituted

| or substltu ed phenyl |ywith substit ts being
en, Cl-1 or nitro unsubsRrpt u
bstit ut edl_bapzyl (wRE Oi t uent s Pei
en, C1-10 (R1 or nitgo), carboxy
xyl ate; R3is select yﬁ‘RCl 10 al k
al kyl, the al kyl groups dpei ng substit
en (A, Br, F, 1) unsubstituted benzyl or
ituted benggl (w th subgiN tuent sRBei ng hal ogen,
' ected fr Nydr ogen,
chl oro thyh\ Cl 4-

-CN, -BryY-cCg3,

NN r1

o)

is selected from H, CH3, C;Hs, CsH7, C4Hy, unsubstituted phenyl or substituted
phenyl (with substituents being halogen, C;.1o alkyl or nitro) or NH-aryl;

is selected from hydrogen, -CHj3, -C;Hs, -CH(CHs),, phenyl, -CN, -CFs;;

is selected from C;4 alkyl, unsubstituted benzyl or substituted benzyl (with
substituents being halogen, C;.; alkyl or nitro);

is selected from hydrogen,-Cl, -CN, -Br, -CF;, C;4 alkyl, chloromethyl, C,4-
alkoxymethyl or phenoxymethyl, NO; or sulfonamide;

is selected from H, CH3, C,Hs, CsH7, C4Hs or phenyl;

is selected from H, CH3, C,Hs5;

is selected from hydrogen, C;.i¢ alkyl, Cs.1o cycloalkyl, the alkyl groups being
optionally substituted by halogen (Cl, Br, F, I); Ci.10 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;.1¢ alkyl or nitro), carboxy or C;.;¢ alkyl carboxylate;

and to the use of said compounds in an optical layer for optical data recording.
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al koxynmet hyl or phenoxynethyl, NO or sulfonam de.ln a

preferred aspect, the present invention is directed to
wa@2ageixesrpound of formula (1) wherein Mis sePEERIOS/053861

fromthe group consisting of Ni, Cu, Co, Zn, A, Fe,

Pd, Pt, C, M; Ais selected to formone of the

followng groups RL is selected fromH, CH3, C H5,

C3H7, CAH unsubstituted phenyl or substituted phenyl

EthO@um@méeasv%ct,b@ﬁdgemr dyentiorcis doegiedcjo apfye compound of

aryl; R2 is selected from hydrogen, -CH3,

ﬁiéglgl%)(l%% )2, phenyl, -CN, -CF3; R3 is selected
from Cl- al kyl, unsubst i t ut ed benzyl or substituted

nzyl sub ituents bein al og Cl-10 aI kyl

ni {S@ésecte Jrogyt @F@H’t‘@&mﬁ%‘?ﬂg’dp&‘géﬂ’- ]Cr CN, -Br,
ACES, is(Ghrefho hdtidem GRIPURIMBINng drbadk. 2 koxymet hyl or
phenoxynet hyl, NO2 or sulfonamde; 'R5 is selected from
H, CH3, C2H5, C3H7, C4H or phenyl; R6 is selected from
H, CH3, C2H5; R7 is select edr)jrom hydr ogen, Cl1-10
al kyl, C5-10 cycloal kyl, the @l kyl groups iNO,g
opti onaIIy su ed b haI gen (4 ,REr. o);
Cl- 10 al koxy, lyngybstitu @ or sub
phenyl (w th supst Rluents bgin

hal ogen,
or nitro), unsubstituted

EI Kyl
‘R1 substit ted enzyl
(with substituents being hal qgen, Cl-10 al or
nitro), carboxy or Cl1-10 al kyl carboxyl at e; and to the
use of said conpgunds in an gptical |BYer for optical

data recordigg. N0_® rmreor red aspegt-Nt he present
invention is H@ftedto 3 corrpound of \I(Iorrrula(l)

wher ei n NNr1
0 o
wherein
R, is selected from H, CH3, C,H;s, CsH7, C4Hy or NH-aryl;
R, is selected from H, CH3, C,Hs5;
R; is selected from H, CH3, C,Hs5;
R4 is hydrogen;
Rs is selected from H, CH3, C,Hs, CsH7, C4Hs or phenyl;
R¢ is selected from H, CH3, C,Hs5;
R, is hydrogen, CH3, C;Hs.

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

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

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



Mis selected fromthe group consisting of NN, Cu, Co,
Zn, Cr; Ais selected to formone of the foll ow ng
w@eadpsszvherein RL is selected fromH, CH3, C2pEI/EEBHFY53861

CAH9 or NH aryl; R2 is selerted fromH, CH3, C2H5; R3

is selected fromH CH3, C2H5; R4 is hydrogen; R5 is
selected fromH, CH3, C2H5, C3H7, CAH9 or phenyl; R6

i's seIectedfromH CH3, CH5; R7 is hydrogen CH3,

C2H5. and to th §e of sai d conpounds |n a t| cal

| ayer for opt ata recording. In a ferred
aspect, N. invention is direc mHL use
of a dy® do oudd¥1fo la (11) 1)

optical Nayer _for optic@data reco iog(_ll (III)
(1V) @ei n M s -sepecyed fromt group c rTs-r-fdr

of N, , , 2n, Cr; 'ﬁ&[\is sel e d from , —
C3H7, C4H9 or~nN-N . R5 is sel ecteBl4 Nin

C H5, C3H7, phenyl; R8 is selectedfr “CN or
NO . In anot HNer gost preferred aspect, the g;r ent
invention is di REcted to a dye conpound of

(1) ()

o N
QN NNNTS N=

N=

(IV)

wherein

M is selected from the group consisting of Ni, Cu, Co, Zn, Cr;
R, is selected from CH3, C;Hs, C3H;, C4Hg or -NH-phenyl;

Rs is selected from H, CH3, C,Hs, CsH7, C4Hs or phenyl;

Rs is selected from -CN or NO..

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

formula (IT) or (IIT) wherein M, R; Rs and Rg 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
mixture of two or more, preferably of two dye compounds of formula (I) as defined

above.
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formula (I11) or (I1l) wherein M RL R5 and R8 are
defi ned as above. The present invention further

w0 edoaber14 0 an optical |ayer conprising a dye BOIYER200£053861
of forrmula (1) as described® above and to the use of
said optical layer for optical data recordi ng nedia.
An optical layer according to the invention may also
conprise a mxture of two or nore, preferably of

t wo

dhe aptmpieresed Pze Haiall eomnlgx dye gempawls o fsmrlae(l) provide for

1&:19%@1& ?Fe)fglgﬁlg\c}) %?e?tfl&%p anr |cu+ %? TNt ?a ?&g{fb pgéal Uhta recording
medxaelk:tordmg\m&remsmdmnn opti cal Iayers for optical
data recordi ng nedia according to the invention.
Further, the invention relates to a nethod for
pﬁl@lgéi'cfh@%%ttlbﬁ %la{e@f@ laSmERIR 'Fh Iﬁauéiﬁ% o%f?é @?e{'bgcomprlsmg the
steps (a) providing a substrate Ing a dye
tdlopongstey a i xture of dye conpounds of formula (I)
tn an or n|c J[rvent to forma solution, (c) coating
aﬂe sBf ‘gjf Y8 the substrate (a); (d) evaporating
e S@llsmh iy %mlg@u&y&éﬁﬁﬂhre & Bfedon@dubdPdst othe (I) in an
are pol ycar onate (PO or polynethyl'nethacryl ate
(Pmmgvrga@gal’fc@ttgéwems@ufam sel ected from Cl1-8

coh I t al cohol s, C1-8
ton‘goan&%la% S%?ﬁ S(H)Egé {c})lﬁéﬂgsgrug]@?t uted Cl- al kane, or
am desvapb¥atihg tHeadlveht  fohe aldgt tayef. hal ogen substi t ut ed

Cl1-8 al cohols are for exanple nethanol, ethanol,
i sopropanol , di acetone al cohol (DAA),

BreferedSub&tdi&f dr 85199&8&?&@@{1’@ or polymethylmethacrylate (PMMA).

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

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

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

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

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

Preferred amides are for example dimethylformamide or dimethylacetamide.

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

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.
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trichl oroet hanol, 2-chl oroethanol, octafl uoropentano
or hexafl uorobutanol. Preferred Cl-8 ketones are for

wezaaplriacet one, nethylisobutyl ket one, PCT/EP2005/053861

nmet hyl et hyl ket one, or 3- hydr oxy- 3-net hyl - 2- but anone.
Preferred hal ogen substituted Cl-4 al kanes are for
exanpl e chl orof orm di chl oronet hane or 1-chl orobut ane.
Preferred am des are for exanple dinethylformam de or
Breparptiometthedigaad The optical |ayer (dye |ayer)

né gi)lgﬁlglg%&;tﬁhgg% 18‘? @éliﬂ%g togljt %Qﬁ%%ug ﬁﬁ’d’h&ga&&o@ Ig%lgéﬂts. Non-

erre rese I'nventon prov
aAqueoas salpérits ate dlegtmils sucht abiethimy], ethgrvlderopanol, butanol, pentanol,
recordingenaier'al, isc format,,

e. g. f t n a
Pigs dFPOJRE FRIALG §P HYepts Speh @fﬁMFo ARd Waierrigpiisible solvents
g{cgléggolﬂ% d}%%ig_@@ﬁzg%on of the Iigand The coupling

reaction may be carried out in agueous and non-aqueous
$he¢ veupling iNprefargblymasriglodutenassteicliomktwhatie of gotplang component

A RAT comptt 106 cBu e 18 staerally e a Rt Rioh bifytren -30°C to
190°¢), -préoferenee kﬂeﬁlﬁ%ﬁ%ﬁnt& téihiSdtatafest & URIYE @ 30°C, and particular

chl or o- benzene. e coupling is preferably carried out
prefesenpedp tamnenatures of r8ECite 187C.coupl i ng conmponent and

.958upgﬁgglgagletgete ?ngfoﬁgg%Ll (gl fb%cgeﬁg% léﬁéal%%ﬂﬁeeclﬁltﬁrél. Preference

enper ween - reference
i gdeén toopH e1MOE partiviiles prieredddGotpll 300, vayhapiiduldrqitéference to pH
preference to tenperatures of -5C to 10C. The coupling
ﬁ§§) be carried out in an acidic as well as an al kal i ne

medi um Preference is given to pH <10, particul ar
preference to pH <7.0, very particular preference to
Pttparation of the metal complexes (I)

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
Cis alcohols, alkylnitriles, aromatics, dimethylformamide, N-methylpyrolidone or a
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

a mixture 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
organic solvent to form a solution,

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

(d)  Evaporating the solvent to form a dye layer.
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<5.0. Preparation of the netal conplexes (I)
Preferably, the conpl exes are prepared by reaction of

wa@2@elu2ion of one equivalent of a netal salt PET/EPEOS/053861

boiling solution of two equdval ent of the

correspondi ng dye. The precipitate is isol ated

foll ow ng standard net hods. The solvents used in the

Eroce_ss are B_r eferably sel ected fromthe group
Beparing of dhe highidesity eptiealyeconding medium es, aromati cs,
[ | far ' : j r 3 Xt u .

RO, R IR, ol A KON SRR coofickle b gBlial tayer

pcoefding wcthe idveatidrscammikes thetfiBowimgaddsiondlatept - 8

| cohols. Pre ation qof an _optical |ayer An optical
?ﬁﬁ@?ﬂﬁ%&lﬂﬁﬁg{a{”?%%ﬁﬂeﬁg’éllﬂﬁbn conpri ses a netal
' | conpl exes
B B P Tt Rt e A e R o
| ayer according to the invention conprises the
fal.l.ow ng s a) Providing.a substrate .
o5 Aoy B et i PP RS pivBpior flrefore preferably is

FROTRVRAStRAI 813¢ WohPribing: h MirsNsudk@AB] Which! N @NtradsPafedt Bubstrate
a solution, (c) Coating the solution (b) on th

e
withsgreeses, ¢ agcording laven fentiepl kgen hwhich| iy dermadoorn ghendiest substrate
| ayer. [ f. -t he hjgh nstty optd .
P Sy < B R B ARV SRR a5 i ap the recording
2§60 hdedtihdrsabitiame, G isSi thgispateitBubsate Wil @fooves connected to the

reflective layer with an attachment layer.

The optical recording medium according to the invention is preferably a recordable
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.

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.

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

high-density recordable optical discs.
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according to the invention conprises the follow ng
additional steps (e) sputtering a netal |ayer onto the

waly@closszes (f) applying a second pol yner basedp¢BEPI00$/053861

conpl ete the disk. A high-density data storage nedi um
according to the invention therefore preferably is a
recordabl e optical disc conprising: a first substrate,
which is a transparent substrate with grooves, a
EXAMBLES | ayer (optical layer), which is formed on
the first substrate surface using the conpounds of
formula (1), a reflective layer forned on the
Examplesd-5:ayerDye ligandsd substrate, which is a
transparent substrate with grooves connected to the
reflective layer with an attachnent |ayer. The optica
cording to the invention is
&?éggEQCﬁagbgﬁb%gable optical disc of the WORM type.
Ltgandiflbe‘\ nsEgre bﬁQO§xgm15I4eamlaeamlmhay,atﬂOemHDer and 32 g of

i(f!?’]l ghtf%e‘i@}’#?ﬁggl tahdﬁﬁg atil e%(ﬁ’ﬁa e%l ﬂg%(g I)nl of sodium

hitgtak DPC;2A i@ BAF oF @6defibh Yt (WI %eoshofe%nﬂchﬁamlem&t dofition was
of diffractive optical elements, for exa

npl e
hd.dedgckmlse T en radicadine @ghwppemfsl 7% gfof rln‘lrrlane(thyl-i eyanAed-hydroxy-

A AL 25D D1 AR GH8 057 b s

yhitkeen3 pbefsethad fijted hivigly egctidnPTAK pyctipiateowad washed. With Gvater and
3.0.in the range of from 350 to 50Q nm They further
driethTde presecake zzﬂeakeéﬁg 1% 8 of dxe ligend of @esft)%wngtfgnmaa (.

l'ight and heat conpared to dyes al ready known in the

art. The nmetal conplexes of fornmula (1) have a
deconposition tenperature of 250{?50C

A0

—N)T(N:N N
S
(1)

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

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

pel @N&O |

() @)



Addi tionally, these conpounds show an extrenely good

solubility in organic solvents, which is ideal for the
WGEpisAcat i ng process to manufacture optical | BPGEEB2005/053861

Thus, it is of great advanttage to use these new

conmpounds in the recording |ayer of high-density

recordabl e optical discs. EXAMPLES Exanpl es 1-5: Dye

| i gands Di azotisation and coupling Ligand (1): A

m xture of 20.7 g of 4} am noanti pyrine, 130 nm of

water and 32 g of congengrated hydrochl r|c aC|d (30%

was gradually dm xe th 24.9 m\ of so rlte

at 0C, After Yy *ﬁactlon_a

d|azot|zat|on\ utio AS added mnseoao an

al kal i ne sol ut{i orP of 17 g of

I,4-dinethyKii?cyano 6- droxyp one while

mai nt ai ni ng at 7.5-9 with sodirum hydroxide (30%.

The batch was stirred 3 hours then filtered with

suction. The prec Eltate was washed wth ter and

dried. The presscake yielded 37.2 g of dye’ligand of

the following fornmula (1). ( 1 ) The diazotisation and

coupling was repeated with other coupling conponents

to yield dye Iigands of the follow ng formula (2)-(5).

Exandpidé €-14:5) mmcﬁﬁp@x@g of\eridraf For A

general formula 6 g of the nonoazo dyestuff (1)

descrlbed in exanple 1 are suspended in 100 m of

han B“e&g ed&'%& rélpf%:mqﬁgt]ﬁ (izl) (Zesgn‘tge}cd %oeg(l%p@eaf %}eaéu%pen%fe& §1 100 ml of

ethanol together with 1.7 g of sodium acetate. After heating up to reflux, 2.5 g of nickel

t pi nk

acetate in 35 ml of water are added for over one hour, whereupon a dark orange
suspension of the nickel complex results. The dyestuff solution is cooled down to room
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)

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.
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acetate in 35 nl of water
wher eupon a dark orange suspensi on of the nickel

W@ eovploese14 esul t s.

are added for

over

one hour,

The dyestuff solution is cOOPETERING053861

to roomtenperature and tha3resulting precipitate is

sti

rred for

one hour,
salt free with deioni zed wat er

filtered and the residue washed
and dried. 7.8 g of the

compound (6) with the following formula is obtained.

Yield: 96.3%

(6) The netalllsatlon was repeated with

P2 ARG S A S SRR A
t ablle—h&l owl M Nﬂmfaly b | 1)4§ nzqr-lg rnr‘l I rrn\(5
DP: |decdnpokit$Bn point | déé?ee CA8500,4: P Heat 7
rel dase8in W gNiApplicatidn Bxanp| 63808 ¢pt 3%kl [andl2
t herjmal 9pr oper Nies |of 3 he |andfid apt93800i ne Bilsed az@
net gl cpl Ex dye ¢onppunds wese Styukoed.| THgt dyles 10
showW Nigh apsSoRplT 9N af tNe dgdi r Edoi@gel|engdns.[ Thi4
addi [t O7% te shapy of g theg =atserp |%1‘prtbi3% tiratyg
stilf Yt st tircal - tofthethtse—teirettiyidy an
for m‘-? of clean fmr?/\ e gegwﬂr %33 ouedj% ’ LQS
mej or band, conprised in a range of from350 to 500
M T SeBf: 61 8loYom e B! ot
were évar ué?‘gér? }%Icv\m/een Ssat?t see&%g()a %ﬁtlb{f tin

Li gheg¢a®elkiut;i IER: Nm&léa@emﬂW(tg;rrpar abI e to conmerci al
dyes which usually are stabilized with quenchers for
the use in optical data recording. Sharp threshold of

WS BERE H}H@gsnion within the required tenperature
r?ﬁg‘e c acterizes the new am no anti pyri ne based azo
net al conpl ex dyes which are

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
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
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
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.
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assunmed to be desirable for the application in optical
| ayers for optical data recording. As a concl usion,

wo b@can2no anti pyri ne based azo netal conpl ex BGEEP2005/053861

conmpounds are within the spécifications 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 nmedia in the

Elajg aser range. O ains Use of a dye conpound of

formula (1) in an optical |ayer for optical data

recordi ng, wherein Mrepresents a netal atom Ais a

1i ve Use sifH>a dpericompdund lo€tfernmaa qipin an coptical; laRdr ifer optical data
sel ect ed from hydr ogen, C1-10 al kyl, C5-10 cycl oal kyl,

the al%€919M% oups bei ng optional |y subst i t ut ed by

hal ogen (C, Br, F, 1);r£1-10 al koxy, di al kyl am no,
unsubst i t ut ed pheml\ substituted phenyl (wth
substituents being hM al kyl or nitro),
unsubstituted or SubNt] (vvith substituents

bei ng hal ogen, €1-30 al [ , carboxy, C1-10

al kyl car boxy4a agsel ected from
hydr ogen, C1-10 arkyl, N!;G/chl kyl, the ghkyl
groups bei ng optional I §/s’u tituted_ by haI ogen (d,

Br, F, 1); Cl1-10 Rl.ko uns bsti rRahenyl or
substi t ut ed phenyl AW h sub {itu bei ng hal ogen,
Cl1-10 alkyl or nit{rdy, ubsti~NGt €4 benzyl or
substituted benzyl NN
"R3
R2

wherein

M represents a metal atom;

A is a five or six membered N-heteroaromatic cycle;

R, is selected from hydrogen, Ci.1o alkyl, Cs.io cycloalkyl, the alkyl groups
being optionally substituted by halogen (Cl, Br, F, I); C;o alkoxy,
dialkylamino, unsubstituted phenyl or substituted phenyl (with
substituents being halogen, C;.;0 alkyl or nitro), unsubstituted or
substituted benzyl (with substituents being halogen, C;.; alkyl or nitro),
carboxy, C;.19 alkyl carboxylate or NH-aryl;

R, is selected from hydrogen, C;.;o alkyl, Cs.1o 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, C;.o alkyl or nitro), unsubstituted benzyl or substituted benzyl
(with substituents being halogen, C;.i¢ alkyl or nitro), carboxy or Ci_io
alkyl carboxylate;

R3 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;_;¢ alkyl or nitro);

R4 is selected from hydrogen, -Cl, -CN, -Br, -CF;, C,4 alkyl, chloromethyl,
Ci4-alkoxymethyl or phenoxymethyl, NO, or sulfonamide.
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(with substituents being hal ogen, Cl1-10 al kyl or
nitro), carboxy or Cl1-10 al kyl carboxylate; R3 is

waeedosoirds f rom C1-10 al kyl, C5-10 cycl oal kyl, r¢EERIORyD53861

groups bei ng substituted byshal ogen (Cl, Br, F, 1)
unsubstituted benzyl or substituted benzyl (with

substi tuents bei ng hal ogen, Cl 10 aI kyl or nitro); R

is selected from hydrogen -Br, -CF3, Cil-

&l ky| Useof adysgompaund escoxdipg Féb?(l?%il h\yher@m

phenoxynet hyl, NO or sul fonani de. Use of a dye conpound
according to cI aiml, wherein Mis selected fromthe

gr oupM onsisstlengd dforiithe Sroup Consigting &8 Ni, k&, (Fég ZnPAlL, Fe, Pd, Pt,
Cr5Mh; A ié ﬁ@gected to formone of the follow ng

groups Rl ¥5°®%l ected fromH, CH3, C H5, C3H7, C4H

UnsUbgLI { UisGeleBiBE Y forfilond WP biGGH %?&p&' (with
substituents beling hal ogen, Cil-1 Ig nitro) or
NH-aryl; R2 is selected from hydrogen - CH3, -C2Hb5,
-CH(CH3)2 phenyl, -CN, -CF3; Rﬁ is selected from Cl-

al kyl , unsubst i t ut ed enzyl or gubstituted beNoyl

(with substitue ng hal oge Cl-10 eyl A or.o

nitro); R4 is sdkecyed froM -

-CF3, Cl-4 alk
phenoxynmet hyl , NOB or sul fondm¥e;"R%B is selegted from
H, CH3, C2H5, C3H7, C4H or phengl; R6 is selected from
H, CH3, C2H5;

R7

—N
\

N N\R1

R, is selected from H, CHis, C;Hs, CsH;, C4Ho, unsubstituted phenyl or
substituted phenyl (with substituents being halogen, C;.;¢ alkyl or nitro)
or NH-aryl;

R, is selected from hydrogen, -CHj3, -C;Hs, -CH(CHs),, phenyl, -CN, -CFs;;

R; is selected from C;4 alkyl, unsubstituted benzyl or substituted benzyl
(with substituents being halogen, C;_;¢ alkyl or nitro);

R4 is selected from hydrogen,-Cl, -CN, -Br, -CF;, C;4 alkyl, chloromethyl,
Ci4-alkoxymethyl or phenoxymethyl, NO, or sulfonamide;

Rs is selected from H, CH3, C,Hs, CsH7, C4Hs or phenyl;

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

R, is selected from hydrogen, Ci.1o alkyl, Cs.1o 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, C;.1o alkyl or nitro), unsubstituted benzyl or substituted benzyl
(with substituents being halogen, C;.i¢ alkyl or nitro), carboxy or Ci_io
alkyl carboxylate.
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R7 is selected from hydrogen, Cl1-10 al kyl, C5-10
cycl oal kyl, the al kyl groups being optionally

waenshiut ed by hal ogen (A, Br, F, 1); Cl-10 pdRER3005/053861

unsubstituted phenyl or substituted phenyl (with
substituents being hal ogen, C1-10 al kyl or nitro),
unsubstituted benzyl or substituted benzyl (wth
substituents being hal ogen, C1-10 alkyl or nitro),
3ar boWse efa dye compouprg peeosding iq ¢laime Lugkerein o dye
compound according to claim1, wherein Mis selected
fromthe group consisting of NN, Cu, Co, Zn, Cr; Ais
sel ecMed tm stlected o the grdup doasikting sfiNigCalps, Zv) €rei n
Rl is selected fromH CH3,  C2H5, C3H/, CAH9 or
NH-ar M ; Fésisgle%té‘ii&bn%oé‘a onf §hthg fodewinggroups r3 g
selected fromH CH3, CH5 R4 is hydrogen; R5 is
selected fromH, CH3, C2H5, C3H7, C4H9 or Phenyl; R6
is selected fromH, CH3, C2H5; N7 is hydrogen OEHS,
0 cla

CH5. 4. Use of gz conpound gccordi ng# 1,
wherein the dye |conpound i Reel fro
(rr), (rer) or Hq (i) wherein
N. R1
o) R1 0
0
R5 R7
0 NYO 0 =N
LNN N N~R1
o)

wherein

R, is selected from H, CH3, C,H;s, CsH7, C4Hy or NH-aryl;
R, is selected from H, CH3, C,Hs5;

R; is selected from H, CH3, C,Hs5;

R4 is hydrogen;

Rs is selected from H, CH3, C,Hs, CsH7, C4Ho or Phenyl;
R¢ is selected from H, CH3, C,Hs5;

R, is hydrogen, CH3, C;Hs.

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

selected from formula (II), (IIT) or (IV)
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Mis selected fromthe group consisting of NN, Cu, Co,

Zn,
wo bidepiemy/l ; R5 is selected fromH, CH3, C H5, PCBEF2005/053861

Cr; RLis selected fromCH3, C2H5, C3H7, CAH9 or

CAH or phenyl; R8 is selectigd from-CN or NO. An
optical layer conprising at |east one dye conpound
according to fornula (1) as defined in claim1l or a
m xture of at |east two dye compounds accordl ng to
formula (1) as fined in claiml. Amathod

produci ng an 9 | ayer accordin to
conpri si Nh Jow ng steps (a) ﬁ ha§
subst rai e((b) Ndi dsolRA ng dye conpdun agm Lur e o

dye conpouigds._ofl for nul
an or { c sol vylﬁ’r--to f
sol ut (b), onQthe s
solvent to for

, as defy ned..i_ n| cI ai m
rm a sol n, (c) o‘at-1mg
rate (a)N¥d) evapgratin
yer. 7. A nethof! Ny

=~

claim6, wherginthe substrate is polycarbon e(P)
or pol ymet hyPne Facryl ate (PMVA). 8. A nf h%?d
sofvent is

according to cl

m 6, wherein the organic

sel ected from Cl1-8 al cohol, hal ogen substituted Cl1-8
al cohol s, Cl-8 ketone, C1-8 et her, hal ogen substituted

Cl1-

al kane, or (Hji des. 9. An optical recor(lipg medi um

conprising an optical |ayer according to claimb5. 10.

A dye conpound of foer; (!:E:or (rer)
0]

o N
QN NNNTS N=

N=

(IV)

wherein

M is selected from the group consisting of Ni, Cu, Co, Zn, Cr;
R, is selected from CH3, C;Hs, C3H;, C4Hg or -NH-phenyl;

Rs is selected from H, CH3, C,Hs, CsH7, C4Hs or phenyl;

Rs is selected from -CN or NO..

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.

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

(a) providing a substrate
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(rr)y (rrr) wherein Mis selected fromthe group
consisting of Ni, Cu, Co, Zn, Cr; Rl is selected from

wWEkiBe/021Hb, C3H7, CAH9 or - NH phenyl; R5 is sePE/ERIOS/053861

fromH CH3, CH5, C3H7, (48 or phenyl; R8 is selected
from-CN or NO .

10.

(b) dissolving a dye compound or a mixture of dye compounds of formula (I), as
defined in claim 1 in an organic solvent to form a solution,
(c) coating the solution (b) on the substrate (a);

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

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

A method according to claim 6, wherein the organic solvent is selected from C; g
alcohol, halogen substituted C;s alcohols, C;gs ketone, C;3 ether, halogen
substituted C;4 alkane, or amides.

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

A dye compound of formula (IT) or (III)

oY 0”>N"0
RS R5
(1) ()

wherein

M is selected from the group consisting of Ni, Cu, Co, Zn, Cr;
R, is selected from CH3, C;Hs, C3H;, C4Hg or -NH-phenyl;

Rs is selected from H, CH3, C,Hs, CsH7, C4Hs or phenyl;

Rs is selected from -CN or NO..



