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THEI R METAL COWLEXES FOR USE AS OPTI CAL RECORDI NG MEDI A 5 Techni cal
Background Organi c dyes have attracted considerable attentions in the field
of di ode-| agghoogPiorgrl sStorage. Recordabl e Conpact D segr/pecsesded CD- R
as the first exanple of discs wusing this technol ogy, are known from
"Optical Data Storage 1989", Technical Digest 10 Series, Vol. 1, 45 (1989).
They are witable at a wavel ength of from 770 to 830 nmand readable at a
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azo netal conplexes (US-5 272 15 047, US-5 294 471, EP-A-649 133, EP-A-649
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t hi ckness, as wel | as a subsequent deformation of the substrate. 20 By using
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thickness, as well as a subsequent deformation of the substrate.

20 By using more advanced lasers, emitting in the range of from 600 to 700 nm it was
possible to achieve a 6 to 8 fold improvement in recording density, in that the track
spacing (distance between two turns of the information track) and the size of the pits
as well as the redundancy each were reduced to approximately half the value in
comparison with conventional CD-R’s.

25
This new disc format, so-called recordable digital versatile discs (DVD-R), may contain,
as recording layer, numerous dyes also based on phthalocyanine, hemicyanine,
cyanine and metallized azo structures. These dyes are suitable in the respective field
with the laser wavelength criteria. Other general requirements for a good dye media

30 are strong absorption, high reflectance, high recording sensitivity, low thermal
conductivity as well as light and thermal stabilities, durability for storage and non-
toxicity.

Due to a large increase of the original recording speed, most of the known recording
35 dye layers do not possess the required properties to a satisfactory extent.



2 Metal chel ate conpounds conprising azo |ligands and netal, as proposed for
exanple in JP-A-3-268994, are currently still the closest to high-speed
requirenents. It has therefore been an objective of the invention to provide
new dyes, swotadsloeo7®r hi gh-density and hi gh speed recardi/mgoosasens al s in a
| aser wavel ength range of from 5 500 to 700 nm It further has been an

obj ective of the invention that the new d?es are easy to synthesize with
high yields and high purities at |ow costs. It has been found that dyes

according to vention et the. abov obj ecti v 10 Su
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sem conduct ors0h3seho AAD Which is good in light resistance and durability, by

usi ng sai netal contalnlng azo conpound in the recording layer. 20 In a
preferred aspect the invention provides new dyes, suitable for high speed

recordi ng nMedj furihBr Ras HBA dﬁﬁﬁ@jb&%t& t'hérlg\‘ién%n ftl'iaﬁnﬁlé%vi @ygé)gren%syuﬁ
5,808,015 (Bayer) inter alia di'scloses dyestuffs the fornul a below, for

dyeing and FW??'@WWHBBM dRigh H‘Ett'PE at 'PWé-PsWaft é‘l"? &pen fopRd thay QV%

obt ai ned W t hyceéiaing to’theGrivsREMH HBetitle 4lRVE bbjeeiles 0 be very deep and the hues
are clear, brilli ant and provide a good therno fixing fastness (see Table

I in coluir?h 32). R(x) i~ RY No NOHN\ R(z) .10 30 wherein preferably
R(z) may be -Sutimary ofthéinventiomr s position, R(x) may be -CN and R(y) nmay be
- CH3.

The present invention provides novel azo dye material and metal complexes containing
such azo compounds which fit with the above requirements and which are suitable for

15 optical recording media. The present invention further relates to an optical recording
medium which is excellent in recording and reading-out characteristics by using a
shortwave semiconductor laser and which is good in light resistance and durability, by
using said metal-containing azo compound in the recording layer.

20 In a preferred aspect the invention provides new dyes, suitable for high speed
recording media in a laser wavelength range of from 500 to 700 nm.

US 5,808,015 (Bayer) inter alia discloses dyestuffs of the formula below, for dyeing
and printing hydrophobic synthetic fiber materials. The dyeing obtained with such
25 compounds is described to be very deep and the hues are clear, brilliant, and provide a

good thermo fixing fastness (see Table 1 in column 32).

” R(x)
NN RY)
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N

OH N
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30  wherein preferably R(z) may be -NO; in ortho or para position, R(x) may be -CN and
R(y) may be -CHj.



WO 2006/ 010773 PCT/ EP2005/ 053724 3 US 6, 627,742 (DyStar) discloses

hydr oxypyri donenet hi de azo dyes of the fornula below The dyes are
described to provide a good general fastness and an excellent therno

m grati on awo 280shemmat i on fastness. The dyes are used f GrCTAERDISWSITR4
printing hydrophobic fibers. 5 11 R(Y) MJt RN(Xx)'" N~ (z) OHdNOH
wherein preferably R(z) may be -NO2 ortho position, R(x) nmay be Cl-4 alkyl
and R(y) nmay be hydrogen. 10 Ami no antipyrylazo dyes of the bel ow general

2993, 564y WO TR (ERSiar) E¥ies Wb Plaetldiina fre, B8 Yoo (i o o

cl assi cal dyédelowoiThe alybs beesdescribexd tymevil@a goog\general fastness apd antexeslleat e
i del d t LG Dl f [ o
det or i nat  on oo Rl AT bRt BsRiels, 1A BBF el (U B e prining,

such type ofhydophobicthersn reacti ons and nost of the classical aromatic

di azo |iggnds have been 20 investigated and described in the literature (see
for exanple Bezdekova at al; Czech. Collection of Czechosl ovak Chem cal
Communi cat i ons, 1968, 33, 12, 4178-51‘17 or nore recently Shoukry M at al;
Synthesis and reactivity in Inorganig and tal- Organic Chem stry, 1997,
27, 5, 737-750). These azo derivaﬁ' e generally as

wherein preferably R(z) may be -NO in ortho position, R(x) may be C,. alkyl and R(y)
may be hydrogen.

10
Amino antipyrylazo dyes of the below general formulae are known for many years
(see for example DE 1076078 A and US 2,993,884):

In addition to their uses as classical dyes for textiles or as dyes for copying

15

processes, they are widely used as metallochromic indicators for spectrophotometric
determination of metal contents. Extensive studies have been published on such type
of complexation reactions and most of the classical aromatic diazo ligands have been
20 investigated and described in the literature (see for example Bezdekova et al; Czech.
Collection of Czechoslovak Chemical Communications, 1968, 33, 12, 4178-87 or
more recently Shoukry M et al; Synthesis and reactivity in Inorganic and Metal-
Organic Chemistry, 1997, 27, 5, 737-750). These azo derivatives behave generally as
monobasic tridentate ligands towards metals like nickel, copper or manganese.
25
It now has been found, that certain couplers known in the art can react with amino
antipyrine heterocycle derivates to give azo dyes of the following formula (1):



nonobasic tridentate |igands towards netals |i ke nickel, copper or

manganese. 25 It now has been found, that certain couplers known in the art
can react with amno antipyrine heterocycle derivates to give azo dyes of

t he fol |l owiwg 2d08ptgt® (1): WO 2006/ 010773 PCT/ EP2005/ 053¢24P20b56¥8724RS R3 R2
NRS N RENIN ONRRIOR 8 These dygs of the general formula (I),
when carefully selected froma substitution point of view, can act as

| i gands for netal conplexes of the general fornmula (11): 5 R A R4 R3" A
RIO-N ,NN RLRBRT ~RERNOR6 O1 R6R990NR5 R R8 R1, N

N, NA<N-RIO A R3 R4 A R2 wherein Rr1d.0 0 ghd Reas well as Mare defined as

bel ow. 10 Cbservations on coordi nars vd Raviayr this type of |igands

show that they act nminly as uyginagaligel yhéﬁéﬁzj tridentate chel ating
al ent s, | Anown as sol vent sol ubl e

tal QtoRt (because of the enol

agents, whereas the pyrazol one e
tautonmerisnm). It is worth to nentio® that usually the

dyes, mainly act as diani ons t orREr 48

These dyes of the general formula (1), when carefully selected from a substitution point
of view, can act as ligands for metal complexes of the general formula (l1):

wherein R; to Rig and A as well as M are defined as below.

10 Observations on coordinative behaviour of this type of ligands show that they act
mainly as uninegatively charged tridentate chelating agents, whereas the pyrazolone
equivalents, well known as solvent soluble dyes, mainly act as dianions towards metal
atoms (because of the enol tautomerism). It is worth to mention that usually the
decomposition ranges of the pyrazolone derivates are broader than that of the

15 antipyrine derivates. The decomposition range of a ligand is a limiting factor in optical
recording.

iﬁ S VARS ¢ e Y
“antipyrine” “pyrazolone”

20



deconposition ranges of the pyrazol one derivates are broader than that of
the 15 antipyrine derivates. The deconposition range of a ligand is a
limting factor in optical recording NN- N1 NONO/ I NOO

"anti pyri nevo2@gnawad one” 20 WO 2006/ 010773 PCT/ EP2005/r@58926b5/058724Br | ef
description of the invention The present isiwvention relates to azo conpounds
of the general fornmula (1) and to the netal conplexes of general formula
(11) nade of one or nore antipyrine based azo- dyes of the general formula
(1) and a metal . .5 The inyention further relates to an optical |ayer
conprising s |"8fﬂ%§°e§'lp%83r?%ﬁ5<'5¥°'5wg to an optical recording nmedi um prepared
by enpl oyi ng The presest iaventiompdiates to azbheontpoesds afittie ighreralpforrala (I) apeto thecor di ng
to the invent] ien | Ko cardi : r i eyl ng
characteri stHggé?lggﬁﬁ?gésgS{)JP aﬁ'aslefgr#i"{cur(l)gn%(??éé*re ﬁg‘gr&hﬂé/rlg%é‘t'@q@ﬁob%éa %6

wavel engt h. Wiesofthe ganeral faroviadd agdedneatalght resi st ance and durability.

Detail ed description of the invention The antipyrine based |igands according
to the invention have the general formula (1) R4 RIO, NRERR RS\ N R6 N
N N R ROO 0 The inventiog further fiatepiprannptienl iayar easntising saidangialcpaplexeg ahdiong t o
the inventiognlplcl kdeerdiRyRedilim prépiamdd By éhpibyifld sdth métalsonfblexes. The dyes

and the optical layer according to the invention are excellent in information recording
and retrieving characteristics by means of a semiconductor laser having a short
10  wavelength. They further provide good light resistance and durability.

Detailed description of the invention
The antipyrine based ligands according to the invention have the general formula (1)

R4

g;o\";\%m R3 _ R2
R6 N "N‘W
o) N A
Ri?\m o R1

The antipyrine based metalazo complexes according to the invention have the general

formula (1l)
o
R5
RG*Q/
R7
20
wherein

M represents a metal atom;

A is cyano, Cisalkoxy, carbamyl, -N-C,.4alkylcarbamyl (wherein alkyl is unsubstituted
25 or substituted by Cisalkoxy), N-Phenylcarbamy! (wherein phenyl is unsubstituted or

substituted by Cy4alkyl or Cs_alkoxy), acetyl, benzoyl, 4-nitrophenyl or 4-cyanophenyi;



N,.,NNRL Rg\7 RIO-NRSE NO%RR6 R6\ RO ~. Or NR5S RR8 RL,N N NN A
RIO R3'"'"R4 20 A R2 wherein Mrepresents a netal atom A is cyano,

Cl4al koxy, carbanyl, -N-C, -4al kyl carbanyl (wherein alkyl is unsubstituted
25 or substwoubwmidry3 C, - 4al koxy), N-Phenyl carbanyl (wherriwERbSNYI724 S
unsubstituted or substituted by Cl4al kyl ¢@r Cl4al koxy), acetyl, benzoyl,
4-ni trophenyl or 4-cyanophenyl; WO 2006/ 010773 PCT/ EP2005/ 053724 6 R, and
R, are independently selected from hydrogen, Cl_8a| kyl, phenyl or benzyl;

R2, R3 and R4, in enden e f om dro — - C2H5,
TG Gy 2, phaRg e aexpenbndsriy38leSor CoMR: ORRPLARBERE Ty ar o
sel ect ed fromthdaNIannde;ﬁhdenﬂ@he selctedﬁﬁiﬁ&ydrﬁgenﬁ} -@HK yCaHs, -EH{CHH; onet hyl ,
C 4-al koxyrretpﬁélj‘I naxy. l% NC2 or sul fonam de group. For the

pur poses of t ypr sén I'nven |or?’ the formula (1) inits general and

preferred mEarte Rgindepententlysresselecteddoimiiyarogen -GN, cBr, €3 Crd@kyln a

preferredas R h 1 i orrpound of
formul a (SI I I)%ﬁﬁ oer?éetl %%Q%% te%:li?)gh émx%ﬁﬁm’ %&%@ﬁ@% is selected
fromHor -CN;, R3is selected fromH, -CH3, -C2H5, -CH(CH3)2, phenyl or CF3;

15 R4 i s sel Y : R6
15 Rl s 2oL i ir o Bt O LA (PHOB s G g

dro
sel ected frofMeaing q'l@*‘%‘@?@%@é?’ﬁ‘%ﬁﬁt he group consi sti ng of N| Cu,
Co, Zn, A, Fe, Pd, Pt, Co, Cr.

10 In a preferred aspect, the present invention is directed to a dye compound of formula
(1) wherein
R' s selected from H, -CHs, -C;Hs;
R? is selected from H or -CN;
R® s selected from H, -CHs, -C;Hs, -CH(CH;),, phenyl or CF3,
15 R* isselected from H, -CHs, -C;Hs, -CH(CH;),, phenyl or CF3,
R% R% R’,R® R’  are each hydrogen;
R" s selected from H, -CHs, -CoHs;
A  is selected from CN, COOR;
M s selected from the group consisting of Ni, Cu, Co, Zn, Al, Fe, Pd, Pt, Co, Cr.

20
In a more preferred aspect, the present invention is directed to a dye compound of
formula (11) or (IV)
N
NN i
NG
Ny AN N Wt
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O o OyN @ & Oy
- N—
\ N N_-N x N SN NN x
N AZ X Z
i
i "
(1) (V)
25

wherein in a most preferred aspect M is nickel, zinc, copper, cobalt, chromium.



20 In a nore preferred aspect, the present invention is directed to a dye
conpound of formula (I111) or (IVV N NNN\INN NM ~N -NNNN4 %0
----- 0 0------0------7r1------0 Ni 0. N NN NNNNN N%NNNNNN (I11)
(1V) 25 whwoeoes/aior7a nost preferred aspect Mis nickel ,pci/Erposospper ,
cobalt, chrom um WD 2006/010773 PCT/ EP200B/ 053724 7 The anti pyrine based
azo-dyes (1) and their corresponding conplexes (lI1) are easily synthesized
wi th high yields and high purities at | ow costs The present invention

further relates to an opti er. co a_conpoun (rn)
as descri bed ﬁﬁo?}‘g'%'ﬁﬁ t? eﬁ Lﬁ’g' }a @ﬂ-&; g%qndlngycgngoqqxgﬁ (H)p? ceﬁs ydat a
recordi ng nediyatheginedyitt ligh yieldy end algbpuﬂtiesgt bwdbbB i nvention may al so
conprise a mxture of two or nore, preferably of two dye conpounds of

formula (11). Compounds of general formula (I1) possess the required optical
characteri stid® presertiinentiate husthes relates todam @ptical éayerlcemprising kenosmpourds ef engt h

range of fgomgaQfh gﬁ a6k s ent;!fﬁie ah@ t@g'%sfs%tofaé%loem%ll Isgérs?&l dBtkhiidata | N

organi ¢ sdl vents, exce i ght st y and onposi'tion
t enper at ure dJecadig T, Afh optigel ilayer apcardieg 4o thepinventianamay (EocepiRrisg |a

conpl exes (| 'r%uxﬂ?&éﬁﬁé oam%oerekéram oftﬁrS'&?é &érﬁb&uY\d@Bﬂ‘oﬁMP@(ll or chem cal and
thermal stability 1n the record Zlaaer of 15 recordableotlcal di scs,

for exanpl e i¢PMRIRRNAS %Qetnérabf?wmﬁ POREATS fhedequired Spteal gharaﬁpgsﬁn&p frnigh- of the

dyes (1) 20 T&asnweéwmg@ rhfafkdis MNa BYEr Wavelegih raﬁg@utfrém 58046206 nAN Fhey
non- aqueous sol vents

a us, sol vents are al coh nmet hanol ,
et hanol , Hr o2588SS HLULXR nt S%b‘gﬁfya'ﬁo‘?rga’lé‘f golvenyg. a5\ %egfﬁd@HEQ§®?WﬁF§ such
as DWMF, DMSsO, de@d’tﬁ)thahﬁérature of 240-350°C.

In particular the antipyrine-azo based metal complexes (ll) possess a good light
sensitivity and superior chemical and thermal stability in the recording layer of
15  recordable optical discs, for example in WORM (write only read many) disc formats.

Preparation of the dyes (l)

20 The coupling reaction may be carried out in aqueous and non-aqueous solvents.
Non-aqueous solvents are alcohols such as methanol, ethanol, propanol, butanol,
pentanol, etc., dipolar aprotic solvents such as DMF, DMSO, NMP and water-
immiscible solvents such as toluene or chloro-benzene.

25 The coupling is preferably carried out in a stoichiometric ratio of coupling
component 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 10°C.

30  The coupling may be carried out in an acidic as well as an alkaline medium. Preference
is given to pH <10, particular preference to pH <7.0, very particular preference to pH
<5.0.



i mm sci bl e solvents such as toluene or chloro-benzene. 25 The coupling is
preferably carried out in a stoichionetric ratio of coupling conponent and
di azo conponent. The coupling is generally done at tenperatures between
-30C to 10640 2@6@ierence being given to tenperatures of pctdB200808024C, and
particul ar preference to tenperatures of g5C to 10C. 30 The coupling may be
carried out in an acidic as well as an alkaline nmedium Preference is given
to pH <10, particular preference to pH <7.0, very particular preference to
pH <5.0. WO 2006/01077':,2: P%I‘HEP 0 5/0 724 8 Preparation of the netal

conpl exes (| Pyersratian ofhe m s are prepared by reaction of a

sol ution of one equivalent of a rretal salt with a boiling solution of two

F v ort o Bl e AR e Bioul§ ofuf SEABULAYFolche S A e o
sel ected fr ometdhesagr\mupachmﬂmgssduugnmf tw@eqBivaleatobfothe, ccmnelsmmingr dYGesThe
aromatics f; ﬁgf& {[done or a mxture of one of

t hese sol ven?%\[ﬁwth 5 er g(?IOWa ? qﬁtﬁé’*s/bst preferred solvents used 10
in the process are C, 4 al cohol s. Pr eparation of an optical layer An optical

| ayer a;ccn){ g*rﬂg gblg?ﬁt?ﬁséc{‘%%éng%eé"soém Tdre?@r%bl? s@ﬁ%@h fﬁ%b’@ﬁoﬁ anQBﬁH& & (1)

or 15 | exes of fornul pr oduci ng
an optical | &reraleebelsr @lkyigiteiles, tWé"PH%rﬁ'm@ihY@UﬁWl gedN- 'F‘ﬁ@)"PYr@l'q’QS‘ﬁn Pfgast eps

20 (a) Provi %ﬂgre%f§h@§ﬁtﬁ@§eeso(\)éhtsmlt§$@téﬂowlatérﬂé@ﬂ’f MRSIbBRed®Eolventd ddedr € Of
dye conpounds of formul a ECHI n an organic solvent to forma solution, (c)

Coati ng tlfe #LhBPrasAS Hp & upstrate (a); (d) Evaporating the sol vent
to forma dye layer. 25 Preparl ng of the high density optical recording
medi um A net hod for pr oduci r:% an opt| cal recording nmedi um conprising an
optical | ayePreraatigrof A eRSiGEhBYeHyvent i on conprises the fol | owi ng additi onal
st eps

An optical layer according to the invention comprises a metal complex of formula (II) or

15 a mixture of metal complexes of formula (l1).

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

20 (a) Providing a substrate
(b) Dissolving a dye compound or a mixture of dye compounds of formula (Il) 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.

25
Preparing of the high density optical recording medium
A method for producing an optical recording medium comprising an optical layer
according to the invention comprises the following additional steps

30

(e) sputtering a metal layer onto the dye layer
)] applying a second polymer based layer to complete the disk.

A high-density data storage medium according to the invention therefore preferably is a
35 recordable optical disc comprising: a first substrate, which is a transparent substrate
with grooves, a recording layer (optical layer), which is formed on the first substrate



30 (e) sputtering a netal |layer onto the dye |ayer (f) applying a second

pol ynmer based | ayer to conplete the disk. A high-density data storage nedi um
according to the invention therefore preferably is a 35 recordabl e optical
di sc conpriwongs/oafs rst substrate, which is a transpar etr/EatsosaEke W th
grooves, a recording layer (optical layer) which is forned on the first
substrate WD 2006/ 010773 PCTI EP2005/ 053724 9 surface using the netal azo
conmpounds of formula (11), a reflective layer forned on the recording

| ayer, a second substrate, which is a transparent sybstrate with grogoves
connect ed tost‘ﬁ%per‘t'e‘"frlgetg?i"!?éa'?%m%”?q? %fﬁ°’5?‘faa@ﬂr?e’ﬁﬂe?§'§9iarﬁ' g’ ‘ég al azo
conpl exes of récording fayer, |9 seéconti nebbteaten wihicta iss altratisparemt substeata withgbrobedsr act i ve
i ndex at the | onger vel engt h fl ank of .the orption band, which
preferably alfl tgg"eprgg V/%\aﬁérvg& %nr%tﬁ?rﬂ“%af ®5.0in the range of from
600 to 700 nm The nmetal azo conplexes of fornmula (I1) allow providing a
medi um hayi n i f L I ' ik b Y i

pl ayback \éhag—ggt"ggrz?lé |é:°§?‘%|¢1x£% tﬁgﬂ)ﬁgg%bdﬂ g%ef% r(g{.b %ﬁﬁgleng h%‘%? %’g@ﬁl%d%g@%ate The
substrate, windek at thedengenwavslengtip fianktof therabsprptiorahands whisp Ipreferably@chieves i s

advant ageousl ] I >1 00 r 90%) .
The support aé'%é;a‘ihmg%er a thi dﬁg’séﬁdﬁ?ﬁ B%bs%ﬁﬁogé}joﬁn’?goaﬂﬁg? gg%té)};%r omO0.1
to 5 nm 15 Sampigsesokigraula i)catlowrnsoviding a ayagiym bavigg bigh refiachivily asswellcasr ami cs

and t her mos etyfigni@n@iivity a8 gBEPpidpidck cRiradbrishiSs infhedire8 dpscuBrangs are gl ass
and honmo- or co-polynmeric™ plastics. Suitable plastics are, for exanple,
t her nopl a¥ti ¢ pol ycar bonat es, pol yani des, pol yesters, polyacryl ates and

pol ymet hacr yl(@tsi\fbstdagd yur et hanes, pol yol efins, polyvinyl 20 chloride,

pol yvi nyl i dene fluoride, polyjmdes, thernosetti pol yest er nd  epoxy
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15

Suitable substrates are, for example, glass, minerals, ceramics and thermosetting or
thermoplastic plastics. Preferred supports are glass and homo- or co-polymeric
plastics. Suitable plastics are, for example, thermoplastic polycarbonates, polyamides,
polyesters, polyacrylates and polymethacrylates, polyurethanes, polyolefins, polyvinyl
20 chloride, polyvinylidene fluoride, polyimides, thermosetting polyesters and epoxy
resins.
The most preferred substrates are polycarbonate (PC) or polymethyimethacrylate
(PMMA).

25  The substrate can be in pure form or may also comprise customary additives, for
example UV absorbers or dyes, as proposed e.g. in JP 04/167239 as light-stabilizers
for the recording layer. In the latter case it may be advantageous for the dye added to
the support substrate to have an absorption maximum hypso-chromically shifted
relative to the dye of the recording layer by at least 10 nm, preferably by at least 20 nm.

30
The substrate is advantageously transparent over at least a portion of the range from
600 to 700 nm, so that it is permeable to at least 90% of the incident light of the writing
or readout wavelength. The substrate has preferably on the coating side a spiral guide
groove having a groove depth of from 50 to 500 nm, a groove width of from 0.2 to 0.8

35 um and a track spacing between two turns of from 0.4 to 1.6 pm, especially having a
groove depth of from 100 to 200 nm, a groove width of 0.3 ym and a spacing between
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Recordi ng | ayer The recording layer (optical layer) is preferably arranged
bet ween tiie tPrefersgrhr éhs ketones are for example acetone, methylisobutylketone,

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

Preferred halogen substituted Ci4 alkanes are for example chloroform,
dichloromethane or 1-chlorobutane.

Preferred amides are for example dimethylformamide or dimethylacetamide.

20
(c) Recording layer
The recording layer (optical layer) is preferably arranged between the transparent
substrate and the reflecting layer. The thickness of the recording layer is from 10 to
1000 nm, preferably from 30 to 300 nm, especially about 80 nm, for example from 60 to
25 120 nm.

The absorption of the recording layer is typically from 0.1 to 1.0 at the absorption
maximum. The layer thickness is chosen in known manner depending upon the
respective refractive indices in the non-written state and in the written state at the
30 reading wavelength, so that in the non-written state constructive interference is
obtained, but in the written state destructive interference is obtained, or vice versa.

The reflecting layer, the thickness of which can be from 10 to 150 nm, preferably has
high reflectivity (R>45%, especially R>60%), coupled with low transparency (T<10%).
35 In further embodiments, for example in the case of media having a plurality of
recording layers, the reflector layer may likewise be semitransparent, that is to say
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pulse durations; the good light stability; and the good solubility in polar solvents.

20 The use of metal complexes of formula (Il) results in advantageously homogeneous,
amorphous and low-scattering recording layers having a high refractive index. The
absorption edge is surprisingly steep even in the solid phase. Further advantages are
high light stability in daylight and under laser radiation of low power density with, at the
same time, high sensitivity under laser radiation of high power density, uniform script

25  width, high contrast, and also good thermal stability and storage stability.

The recording layer, instead of comprising a single compound of formula (il), may also
comprise a mixture of such compounds according to the invention. By the use of
mixtures, for example mixtures of isomers or homologues as well as mixtures of

30 different structures, the solubility can often be increased and/or the amorphous content
improved.

For a further increase in stability it is also possible, if desired, to add known stabilizers
in customary amounts, for example a nickel dithiolate as light stabilizer, as described
35  in JP 04/025493.
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according to dfGnddhbRREr®decdnBosEd BFMbSified AP tHEBALeY radiation, this can take place
directly by absorption of the laser radiation or can be induced indirectly by the
decomposition of the compounds of formula (Il) according to the invention, for example
thermally.
20
Naturally, further chromophores or colored stabilizers may influence the optical
properties of the recording layer. It is therefore preferable to use further chromophores
or coloured stabilizers, the optical properties of which conform as far as possible to
those of the compounds formula (Il) or are as different as possible, or the amount of
25  further chromophores is kept small.

When further chromophores having optical properties that conform as far as possible to
those of compounds formula (Il) are used, preferably this should be the case in the
range of the longest-wavelength absorption flank. Preferably the wavelengths of the
30 inversion points of the further chromophores and of the compounds of formula (l1) are a
maximum of 20 nm, especially a maximum of 10 nm, apart. In that case the further
chromophores and the compounds of formula (Il) should exhibit similar behavior in
respect of the laser radiation, so that it is possible to use as further chromophores
known recording agents the action of which is synergistically enhanced by the
35 compounds of formula (ll).
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of formula (Il), the amount thereof is dependent upon the optical properties to be
achieved. The person skilled in the art will find little difficulty in varying the ratio of
additional dye to compound of formula (I1) until he obtains his desired result.
20
When chromophores or colored stabilizers are used for other purposes, the amount
thereof should preferably be small so that their contribution to the total absorption of
the recording layer in the range of from 600 to 700 nm is a a maximum of 20%,
preferably a maximum of 10%. In such a case, the amount of additional dye or
25 stabilizer is advantageously a maximum of 50% by weight, preferably a maximum of
10% by weight, based on the recording layer.

Most preferably, however, no additional chromophore is added, unless it is a colored
stabilizer.
30
Further chromophores that can be used in the recording layer in addition to the
compounds of formula (ll) are, for example, cyanines and cyanine metal complexes
(US 5 958 650), styryl compounds (US-6 103 331), oxonol dyes (EP-A-833 314), azo
dyes and azo metal complexes (JP-A-11/028865), phthalocyanines (EP-A-232 427,
35 EP-A-337 209, EP-A-373 643, EP-A-463 550, EP-A-492 508, EP-A-509 423, EP-A-511
590, EP-A-513 370, EP-A-514 799, EP-A-518 213, EP-A-519 419, EP-A-519 423, EP-
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hexafluoroantimonate or perchlorate. The latter are available from Organica
(Wolfen/DE); ®Kayasorb brands are available from Nippon Kayaku Co. Ltd.

20
Also suitable are neutral metal complexes, for example those metal complexes
disclosed in EP 0 822 544, EP 0 844 243, EP 0 903 733, EP 0 996 123, EP 1 056 078,
EP 1 130 584 or US 6 162 520.

25 The person skilled in the art will know from other optical information media, or will
easily identify, which additives in which concentration are best suited to which purpose.
Suitable concentrations of additives are, for example, from 0.001 to 1000% by weight,
preferably from 1 to 50 (% by weight, based on the recording medium of formula (II)).

30
(e) Reflecting layer

Reflecting materials suitable for the reflective layer include especially metals, which
provide good reflection of the laser radiation used for recording and playback, for
35 example the metals of Main Groups lll, IV and V and of the Sub-groups of the Periodic
Table of the Elements. Al, In, Sn, Pb, Sb, Bi, Cu, Ag, Au, Zn, Cd, Hg, Sc, Y, La, Ti, Zr,
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acrylates and methacrylates of diols, triols and tetrols, polyimides of aromatic

tetracarboxylic acids and aromatic diamines having C;-Csalkyl groups in at least two
ortho-positions of the amino groups, and oligomers with dialkylmaleinimidyl groups,
e.g. dimethyl maleinimidyl groups.
20
The recording media according to the invention may also have additional layers, for
example interference layers. It is also possible to construct recording media having a
plurality of (for example two) recording layers. The structure and the use of such
materials are known to the person skilled in the art. Preferred, if present, are
25 interference layers that are arranged between the recording layer and the reflecting
layer and/or between the recording layer and the substrate and consist of a dielectric
material, for example as described in EP 353 393 of Ti0,, SizN4, ZnS or silicone resins.

The recording media according to the invention can be produced by processes known
30 inthe art.

Coating methods

Suitable coating methods are, for example, immersion, pouring, brush-coating, blade-

application and spin-coating, as well as vapor-deposition methods carried out under a
35  high vacuum. When pouring methods are used, solutions in organic solvents are

generally used. When solvents are employed, care should be taken that the supports



to plastics having good surface properties, which nmay be nodified further.
The plastics may be thernosetting plastics and thernoplastic plastics.
Preference is given to radiation-cured (e.g. using UV radiation) protective
| ayers, whiwbe06@107particul arly sinple and econon cal tecrErdases37? W de
variety of radiation-curable 15 material s 18 e known. Exanples of

radi ati on-curabl e nononers and oligoners are acrylates and nethacryl ates of
diols, triols and tetrols, polyimdes of aromatic tetracarboxyl ic acids and

R o N

di net hyl nal desdribedl\or examplesin EFBARIO® 78¢€cor di ng nedi a according to the

invention may al so have additional |ayers, for exanple interference |ayers.
It is also possible to construct recording nmedia having a plurality of (for
exanpl e two) Thececoddimgylalyeryis ipseferably appliaddiyuspin-coating ith isdyecgolution,hsolveatser i al s

are known gt o rfé?eha%rﬁrﬁo?ds iéia{iéfgcgmgnar%h Frefirdb Féio%haéf %g’o 3. Fneﬁ'fo??eqr;‘énol age 25

i nterference ayers are arrangedbet wee e recordin g—é and the
reflecting Ipeopanolaisgpropanat webtﬂam%enw@f@mldanyl piggkal aindtmeliyl-thwenelaare and

consi st of ap%n%agl?t ﬁddﬁnaﬂ%ﬁt Gichiidis, 69 ﬁﬁﬁﬁﬁu@ro@ﬁmaﬂ@ls‘éﬂi’ﬁg 3'-t@tr§|ﬁo§>5ﬁ 393 of

Ti 02, Si3N4 'l cone resins. The record % medi a according to the

i nvention camrapang)y Q%mﬂﬂﬂt%\obéé%é'@gml@ﬁdﬂﬁfeo%dt WH by ainderstooddbati ¢iBernet hods

tS)U' t ﬁb| e foatsbﬁgntﬁ“ﬂ' Q@Q&n%&tur@@barﬁé%eeuseumreihﬁale ih@é@ 's&Gent mixtures
rush-coatin

vapor - dep8si PP%‘bﬂ%ﬂmgﬁs&) é?ﬂ ﬁ?@d’"ﬂtﬁp ﬁﬁgérmg E@B’snfdg'j%‘%?@l?ﬁ)mketﬂﬂ%?l(zp%url ng

met hods are uWsgsihyl-ategtdnons, | 5- rﬁétmmxsnﬂnwnt@r als@tuBREEr abrl Y udsdtgratedhen
solvents are e%l orged (&gare %goul d be t at t he supports 2006/ 010773
H¥eecarbans

PCT/ EP2005/ 0 e’re%%’hé&st’ é‘sF %’?é“"%’d Afym & Nixtyese

coating nmet hqelg. ditulyl etev £26aiirasthyl-dcespeanohe)cbr rrfixud corpoperds. i N EP- A- 401 791.
The recording layer is preferably applied by spin-coating with a dye
solution, solvents 5 that have proved satisfactory are preferably al cohols,
e.g. 2- rreltshoﬁyletdeesml skilled iprtopartaif, spirsmatingwﬂbin ganecdb uowtinely, tnnobtualathel , anyl

al cohol o 3BRLhyd AR, i€familth SSh ARkl Ghl 1hGY AkGRAthéteolnd

2,2,2-trifluoro anol uor
order to discover the solvents or solvent mixtures which result in a high-quality and, at

the same time, cost-effective recording layer containing the solid components of his
choice. Known methods of process engineering can also be employed in such

20 optimization procedures, so that the number of experiments to be carried out can be
kept to a minimum.

The invention therefore relates also to a method of producing an optical recording
medium, wherein a solution of a compound of formula (ll) in an organic solvent is

25 applied to a substrate having pits. The application is preferably carried out by spin-
coating.

The application of the metallic reflective layer is preferably effected by sputtering,
vapor-deposition in vacuum or by chemical vapor deposition (CVD). The sputtering

30 technique is especially preferred for the application of the metallic reflective layer on
account of the high degree of adhesion to the support. Such techniques are known
and are described in specialist literature (e.g. J.L. Vossen and W. Kern, "Thin Film
Processes", Academic Press, 1978).



propanol, octafl uoropentanol and m xtures thereof. It will be understood
that other solvents or solvent m xtures can al so be used, for exanple those
sol vent m xtures 10 described in EP-A-511 598 and EP- A-833 316. Ethers

(di butyl etwerpisok@tones (2, 6- di met hyl - 4- hept anone, 5- rretiRp2003/0bE@xAN0NE) OF
saturated or unsaturated hydrocarbons (tdfuene, xylene) can al so be used,
for exanple in the formof mxtures (e.g. dibutyl ether /

2, 6-di met hyl - 4- hept anone) or m xed conponents. 15 The person skilled in the
art of spin-coating will in general routinely try out all the solvents with
which is he i f’ﬁ'ﬁﬂg‘T‘Fté’Pdsas well as binary and ternary mxtures thereof, in
order to di sqnéetudttve cﬁme/neammgrmamnvewordhg(trouhemvudmoohs geahdd primagily

hi gh- i ff

Contai'ni g+ i 86 erouh HagRRn kabu el piing B SR B teess
engi neeri ng change mothbetraasmisspecbn prefanatily, 70 tig rrefleicticr, iboh itpis cisedkmawe, toso t hat
the numbers of, SRR loPExkiinid, thd Ruokcbhnditild Srdfb DihsriiGlth dr foretli)! Mum  The

i nventi on >t h&T&rore o &t produci ng an opt|cal
recording nedium whereln a solution of a conpound of forrmula (I1) in an

organi ¢ sol veghe ﬁlee%éorﬁmal t&dri410is Stk B 5 aﬁa\ﬁ?aygn Rbficttion] hﬁe aawr@at i on

is preferably carri spl n- coatl ng. plication of the ngtallic

reflective | #jnagtures, qané!peﬁaﬁltpanépare@ttseapqsv "9%@'{‘@ b(opt'Qf@Bbm“@@MWWM on in
vacuum or by rgfiRfile" Rlye 8RO if (&B&ﬁéﬁt' prdtecid layer mt%%ésafuwgansgé} :?céml que

is especially preferred for the application of the metallic re |velayer

on account® ofSuppREt KQ§hneregsasly Hﬁ“m bretiestive, dayey; yp gpaerding, fayef dnifques

are known ar&p@d‘@tmba@ﬁdpmfécﬁmayal inSthe lfifst @48H, Whelighe iDincidedt. frodPgRen and
W Kern, "Thin Film Processes' ?06/010773

Pres 2
06, . 5ae e wassSate i e Fomh e iaion i Bbort et Ao (ARG rodi urm
ﬁccor d:c ng to léyhﬁsidé\&rwmew app‘lluogmefrmdwqopmtmﬁvd Myerlsjdé. five botaadees th:reighﬁd
nown functio |nC| cl ude t nent t he
K ament et on BieBlas ASpEIEE ot W 175 488 a{ FROIGPEAFRis, The PP meBR@RISHAHE'S 5
neasur e, fsor oéttmrrprtomdmg hatedrialto be sisethaacordingt te #k ioventior istgeaamily prefepredor
reflection. Wien the recording material is structured for a change in

reflection, the following structures, can be used: transparent support /
recordi ng | ayénen thet iecoralingymaieriali isasteictitBd for a change in light transmission, the

following different structure comes into consideration: transparent support/ recording
layer (optionally multilayered) and, if expedient, transparent protective layer. The light

20 for recording and for readout can be incident either from the support side or from the
recording layer side or, where applicable, from the protective layer side, the light
detector in this case always being located on the opposite side.

Suitable lasers are those having a wavelength of 600-700 nm, for example

25 commercially available lasers having a wavelength of 602, 612, 633, 635, 647, 650,
670 or 680 nm, especially semi-conductor lasers, such as GaAsAl, InGaAIP or GaAs
laser diodes having a wavelength especially of about 635, 650 or 658 nm. The
recording is done, for example, point for point, by modulating the laser in accordance
with the mark lengths and focusing its radiation onto the recording layer. It is known

30 from the specialist literature that other methods are currently being developed which
may also be suitable for use.

The process according to the invention allows the storage of information with great
reliability and stability, distinguished by very good mechanical and thermal stability and
35 by high light stability and by sharp boundary zones of the pits. Special advantages



reflective |ayer and, if expedient, protective |layer (not necessarily
transparent); or 10 support (not necessarily transparent) / reflective |ayer
/ recording layer and, if expedient, transparent protective layer. In the
first case,wbheosloi@Pt 1s incident fromthe support sidecmireidassni the

| atter case the radiation is incident fromghe recording |ayer side or,
where applicable, fromthe protective |ayer side. In both cases the |ight
detector is |located on the sane side as the light source. The
first-mentioned structure 15 of the recording material to be used according
to the i nventiichejthe Jighcsoniras) the dows jitterand the, Syrerisiealy bigh Hignalnqiss @tio.80 | s
struct ur ed f Qrataxednantgadoit isiaghibvéd. ansm ssion, the follow ng different
structure cones into consideration: transparent support/ recording |ayer
(optionally multilayered) and, if expedient, transparent protective |ayer.
The light 20 Therreaduudoflinfgrmatich fsotaniezhoatidccordinglte methodsckriowsi inhthe aftrtym t he

support side or. from¢th recordi ng | [ de . (= j le, from
the’ or ot ect | Vel e dhands i Fborfhn Sgledof foi el BoBudE n GdloRias [

| ocat ed on t kesaibpdsint éCBiRlayer Sand dDATI Reearderar (€lauso BindsalvWigpke, \Wogel engt h
of 600-700 ri f I commercially available | asers having a
wavel engt h ofdugg\éewag?gﬁgg%@wég)s 647, 650, 670 or 680 nm especially

sem -conductor |asers, such as GaAsAl, InGAIP or GaAs | aser diodes having

a wavel ength 4l d ; rSiordhples done,
for exanpl e, @%W@oﬂfﬁgﬁ ?ﬁ%mmduvggﬁ%%% ﬁ‘ggrlitgswelﬁ-ﬁaﬁeg? oér)éancebie\?vith

t he mark 10engptieal dise of the YEPRY tyres Itmaay beryses. fonexampite ap adiavabledVh(gigital | ¢ s

known 30 fromeldafie Rk iad! disrhgd WeBIuf foF @ doRplitePbh 8§ alBddMaAatiah And YbémRt | Y
bei ng devel oped whic so be suitable for use. The process according

h  may also be s .

to the i nvent@Bherdentagrrogietion chdifiigstiveroptical glementsofor Gxamplg pelagramse) i api | ity
and stability, distinguished by very good nechanical and thermal stability
Speci al advariadeehis SBeIaytelenas 53 sulrabier I Sabsl evdine. HiEdh; g
cont r ast , 15t heand @laybadkt of infernehtib ) evhersina revortitgymédigh astardiag Aothedsventidn i, SO
that excellent readout is achjeved. The readout of information is carried
out accordi nd"s?%' F%’a’é"s n %ﬁ\en&?wgcﬁlagvaé@ageguﬁ?%&k&Fg?‘fengf ?H‘@"ﬁ'ﬁ%ﬂbe in
absor pti on omramgefdférom 500 taZ0Maml aser radi ati on, for exanple as described in
"CD- Pl ayer and R-DAT Recorder" (C aus Bi aesch- W epke, Vogel Buchverl ag,

Wir zburg 1992).
It has been found, that the new metal complexes of formula (ll) according to the

20 invention enhance the photosensitivity and the stability to light and heat compared to
dyes already known in the art. The new metal complexes of formula (II) according to
the invention have a decomposition temperature of 240-350°C. Additionally, these
compounds show an extremely good solubility in organic solvents, which is ideal for the
spin-coating process to manufacture optical layers.

25
Thus, it is of great advantage to use these new compounds in the recording layer of
high-density recordable optical discs.



The optical recording nmedium according to the invention is preferably a
recordable 10 optical disc of the WORMtype. It nmay be used, for exanple,
as a playable DVD (digital versatile-disk), as storage nediumfor a

conput er oky@googthohdenti fication and security card or pot/Epiesaducti on of
diffractive optical elenents, for exanplge hol ograns. The invention
accordingly relates also to a nethod for the optical recording, storage 15
and playback of information, wherein a recordi ng nedium according to the
invention is_ used. The recording and the playback advantageously take place
in a wavel en§X@MPlegge of from 500 to 700 nm It has been found, that the
new netal conplexes of formula (11) according to the 20 invention enhance

t he photosensitivity and the stability to |light and heat conpared to dyes
al ready knowRye ligands ofigenerphformaila (et al conpl exes of fornula (11) according
to the invention have a deconposition tenperature of 240-350C.

Addi tionally, these conpounds show an extrenely good solubility in organic
sol vents,5vthl‘,#f“P|§1i deal for the spin-coating process to manufacture
optical | ayeppsparstiord btthe chipidrs Of great advantage to use these new conpounds

in the recordi n_% | ayer of hi %_h-densi_ ty recordabl e optical discs. WO
2006/ 010773 AOY: E!ﬁz%dﬁl%ﬂs%f?z ichigroppriding.ands76:4 il of mRthyl phgtewasstired, nul a

(2 Ié d_5 Efanpbtemoa!ﬁ.e&amhd%xg@. Rﬁrﬁrtobf&i puﬁlt\ﬁgof:es B@i)lﬁt}i}dﬂﬁa@ﬁihﬂ&dt _&itlgggfml of 1000
, 6-di chl oropyridine an : of . di sul.phat e stiryed a

& %1 or “oa holieI e s, o 8 SR ool goidtt MEeNGRTTe: 15 Tk & 00 i
of di methyl dietetrifordmmidencdnd then F7i1og off tridgthylamide weleoaddaéd drdpwvisen vaflen  of
10 di et hyl f or mami and_t hen. 77. triget i N [ dropwi se,
while cooli ?.°g°'W t%ﬁilg%%hﬁhﬁlxmrétwsﬂ’e'gs%%qug U@sg‘iﬁ’%r ?O;V{%}u?sr gg‘?? grg Qﬁghour S
and 20 g of yellowgirdduat weredhen filteeadeoffivitarsuttidnt er ed of f wi t h suction. The
presscake of [1-nethyl-6-chloro-2(1)-pyridinylidene) malononitrile so

obtained was 15 dropped into 100 m of water and 100 m of
N- net hyl pyr r 6he prosscake df Hemetbyl-6-chl@o-( 1) pyridinyidéns) malanaditrie s®olgained was hour s,

pH=10 being gRbAEFHECHOM of WaRkr Yhe FoRHFLFIN-ABthGibyrrolidone and heated to 80°C for
10 hours and at 90°C for 5 hours, pH=10 being maintained by drop wise addition of
30% strength sodium hydroxide solution via a titrator. After this period, the mixture was
diluted with a volume of 400 ml water and brought to pH=l with concentrated
hydrochloric acid. The green precipitate formed was filtered off with suction and
20 washed with water. Yield: 9.5 g.

Diazotisation and coupling

A mixture of 20.3 g of 4-amino antipyrine, 300 ml of water and 33 g of concentrated
25  hydrochloric acid (30%) was gradually admixed with 24.8 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 2-(6-Hydroxy-1-methyl-1H-pyridin-2-

ylidene)-malononitrile 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
30 water and dried. The copper-green presscake yielded 33.2 g of dye of the following

formula (2).

Yield : 85.8%. Decomposition point: 271°C; UV-Vis (CH.Cly) Amax: 539 nm; € (Amax):

47600 I.mol™'.cm™



30% strengt h sodi um hydroxi de solution via a titrator. After this period,
the m xture was diluted wwth a volunme of 400 m water and brought to pH=l
wi th concentrated hydrochloric acid. The green precipitate forned was
filtered ofgoyokMioswscti on and 20 washed with water. Yi ec@epRo5g7240r' OH
Di azotisation and coupling A m xture of280.3 g of 4-am no antipyrine, 300 m
of water and 33 g of concentrated 25 hydrochloric acid (30% was gradually
adm xed with 24.8 ml of sodiumnitrite at 0C, After 1 hour of reaction at
0C, the violet-pink diazotization solution was added dropw se to an

al kaline solution of 17.3 g of 2N 6-Hydr ox -1©hyl -1 Hpyri di n-2-
ylidene)-malononitrile while mainbaini pay pHg ”5-9 with sodi um hydr oxi de
(30% . The batch was stirred 3 ur} héimyf | tered with suction. The
precipitate was washed with 30 wdtel affd drfied. The copper-green presscake
yielded 33.2 g of dye of the following formula (2). Yield: 85 8%
Deconposition point: 271C, WV-Vis (CH2CI2) Amex: 539 nm a 47600
l.nmol-1.cm1 WO 2006/ 010773 PCT/ EP2005/ 053724 20 NNO / OH\ N' (1) Metal
conpl exes of general forrmula (I1) 5 Exanples 2-5 5g of the nonoazo dyestuff
(1) described in exanple 1 are suspended in 60 parts of methanol and 2.5
parts of sodMetal semplexes ofigergrabfepmuladup to reflux, 2.0 parts of nickel
acetate ip 35 parts of water are added for over one hour, whereupon a dark
vi ol et 10 suspension of the nickel conplex results. The dyestuff solution is
cool ed down EX¥amBiEm2-% enperature and the resulting precipitate is stirred
for one hour ggfof ’crfeerh@%aﬂﬂdgéd%ﬂf (19 HeSdtiBed WRSHATHIS Rldre Blispenddd id BbepadioFed

}Ng'; renr“ gn:ﬂ Sd(rjlmee 'aﬁélcﬁenld%:.5 ;%)rté) é'sgdigmogcetta{]e?Aﬁeorrﬁzaoaﬂrrmlg u;la loareﬂl\& tZQ) ;gar}tes off %Jc g ng
acetate in 35 parts of water are added for over one hour, whereupon a dark violet
10  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. Yield: 90% 4.0 g of the compound lla
with the following formula is obtained.
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Exp. | M | Amax | €umax | DP°C | HR C% N% H%

15

2 Ni 561 160 329 7 57.1 (57.6) | 23.1(23.5) | 4.0 (4.1)

3 |zn| 566 | 161 | 339 | 25 | 56.8(57.2) | 23.1(23.3) | 3.9 (4.1)

4 Cu 577 140 275 50 | 56.2(57.3) | 22.9(23.4) | 4.1 (4.1)

5 Co | 557 135 337 10 | 567.2(57.6) | 23.2(23.5) | 4.0 (4.1)

M: metal; £ in l/g/cm measured at A max; DP: decomposition point in degree Celsius;
HR: heat release in W/g; C,N and H are results from the elemental analysis;
20



N~ NN N N\V., -Oo0 $\ (2) O/ iNNNN 15 Exp. M X nmax a DPC HR C¥% N%
H%o 2 Ni 561 160 329 7 57.1 (57.6) 23.1 (23.5) 4.0 (4.1) 3 Zn 566 161 339 25
56.8 (57.2) 23.1 (23.3) 3.9 (4.1) 4 Cu 577 140 275 50 56.2 (57.3) 22.9
(23.4) 4.1 wé200s0107L0 557 135 337 10 57.2 (57.6) 23.2 (PR3/EPR0040EB714. 1) M
nmetal; a in |I/g/cmmeasured at X max; DP:,gdeconposition point in degree
Celsius; HR heat release in Wg; C N an% H are results fromthe el enental
anal ysis; 20 WO 2006/ 010773 PCT/ EP20051053724 21 Application exanple 1.8 g
of a new compound of formula (2-5) is dissolved in

2,2,3,3-tetr APPUCAINNVBIME to form 100 M solution. This solution is
applied on the first substrate by coating. 5 Afterwards, a drying procedure
is enployed tq forma recording.l aver .t he new. I e
substrat e sur11%a%8{.a A% CPRRYYNS °ﬁé°’!“§§ae(?9%j> & %%Szgﬁ'g\éy'W#?’%@%ﬁ%%?%oft ver by
sputtering aformt 400 mait solution, Thisobdlotwadisbgppliee apfhe Gest isobstate dyr eaating.
protection | . Fl |. I IS - RLQM t

er ectiva 1 AN Al pReRfhe BerBliciofn recd ind i) BEfle rlwirial, -
product a PUc&TpEx bbthelsubsirate alnfagei on t est nmachine was used to wite and
read the test results. The recording conditions were: the constant |inear
velocity (CLV) is 3.5 m's, the wavelength is 658 nm the numerical 15
aperture (NAThgge@r@ng ayer isheoalgd with@ ieegtive ilayer by sppiferingra: meéal dnaterial,

condi tions “%ll%ngtb fhéapplication gf 5'51%%@ gﬁgdwmra é‘f‘.‘@m&’l)},sa S3nAsubdtitd\Ns | S

0.6, and the readi ng power 1Is tical  recording nedia with

an opticdl | fvidediaiheireliastive laerdy fEm arelpstion 1a¥8k or di ng t o

To evaluate the final DVD-R product a PULSTEC DDU-1000 evaluation test machine
was used to write and read the test results. The recording conditions were: the
constant linear velocity (CLV) is 3.5 m/s, the wavelength is 658 nm, the numerical

15 aperture (NA) is 0.6, and the writing power is 7-14 mW. The reading conditions were:
the CLV is 2.5 m/s, the wavelength is 658nm, the NA is 0.6, and the reading power is
0.5t0 1.5 mw.

Optical recording media with an optical layer comprising the dyes obtained according to
20 example 2-5 were manufactured and tested according to the procedure previously

given.
Test results for the described metalazo complexes of type lll and conclusion

25 At arelatively high recording speed, the results obtained are excellent. The marks are
more precisely defined relative to the surrounding medium, and thermally induced
deformations do not occur. The error rate (BLER) and the statistical variations in mark
length (jitter) are also relatively low both at normal recording speed and at high
recording speed, so that an error-free recording and playback can be achieved over a

30 large speed range. There are virtually no rejects even at high recording speed, and the
reading of written media is not slowed down by the correction of errors. The
advantages are obtained in the entire range of from 600 to 700 nm (preferably from
630 to 690 nm), but are especially marked at from 640 to 680 nm, more especially from
650 to 670 nm, particularly at 658+5 nm.

35



20 exanple 2-5 were manufactured and tested according to the procedure
previously given. Test results for the described netal azo conpl exes of type
I1l and conclusion 25 At a relatively high recording speed, the results
obt ai ned ango9¥eRident. The marks are nore precisely delomedosesats ve to

t he surrounding nmedium and thermally indgged deformations do not occur.
The error rate (BLER) and the statistical variations in mark |ength
(jitter) are also relatively |ow both at normal recording speed and at high
recordi ng speed so that an error-free recording and pl ayback can be

achi eved oveF:Q"ED | arge speed range. There are virtually no rejects even at
hi gh recordi ng speed, and the reading of witten nedia is not slowed down
by the correction of errors. The advantages are obtained in the entire
range of from600 to 700 nm (preferably from 630 to 690 nn), but are
especially narkeﬂn@hgj.ﬁghﬁﬂ@aheoﬂﬁeﬂnmum re especially from 650 to 670
nm partlcularly at 85 nm 35 WD 2006/ 010773 PCT/ EP2005/ 053724 22  ains
1. An antiPpyrine azo ligand of the formula (1) 5R4 RIO, NRB R R5\ NR
1 ~NNNA R ORL R8 (I ) 10 wherein Ais cyano, Cl_4al koxy, carbanyl,

- N- C1- aal kyl car banyl (wherein alkyl is nsubstltuted or substituted by

Cl. 4al koxy), N Phenyl carbanyl (whegreg, n?p_):gﬁyl RS unsubstituted or

substituted by Cl.4al kyl or d - 4a| BX et 5 benzoyl, 4-nitrophenyl
or 4-cyanophenyl;

10 wherein

A is cyano, Cisalkoxy, carbamyl, -N-C.alkylcarbamyl (wherein alkyl is
unsubstituted or substituted by C,,alkoxy), N-Phenylcarbamyl (wherein
phenyl is unsubstituted or substituted by C,4alkyl or C,4alkoxy), acetyl,

15 benzoyl, 4-nitrophenyl or 4-cyanophenyl;

R;and R;care independently selected from hydrogen, C,.salkyl, phenyl or
benzyl;

20 R2, R; and R, independently are selected from hydrogen, -CHj3, -C;Hs, -CH(CH;),,
phenyl, -CN, -ClI, -Br, -CN, -CF3;

Rs to Rg independently are selected from hydrogen, -Cl, -CN, -Br, -CF3, C14 alkyl,
chloromethyl, C;4-alkoxymethyl or phenoxymethyl, NO, or sulfonamide
25 group.



R1 and Ri o are independently selected from hydrogen, Cl-8alkyl, phenyl or
benzyl; 20 R2, R3 and R4 independently are selected from hydrogen, -CHS,

- C2H5, CH(CHS)Z phenyl, -CN, -d, -Br, -CN, -CF3; R5 to R9 independently
are sel ect e;dofzé(gmdyygjrogen, -a, -CN, -Br, -CF3, Cl-a al pdr/ep26Rlossreyret hyl |
Cl4- al koxymet hyl or phenoxymethyl, NO2 orpgul fonam de 25 group. WO

2006/ 010773 PCT/ EP2005/ 053724 23 2. An antipyrine azo netal conplex dye
conmpound of the formula (I1) R2Z ARA RBRA NR/RB7 RIO-NNNNR5S NO/ I R
R6 O- Rer RO O ;- O NR5 R7 R8 RL,N N, NX(N-RlOARBR4 AR (Il) 5
wherein A ald RAnantygneazo metel sriplexdyecoppaind af thearmyle flBpr esent s a net al
atom 10 3. A antipyrine azo netal conplex dye according to claim2, wherein
R is selected fromH, -CH3, -C2H5; 15 R2 is selected fromH or -CN;, R3is
selected fromH, -CH3, -C2H5, -CH(CH3)2, phenyl or Ris selected from
H -CH3, -QC2H5, -CH(CH3)2, phenyl or CF3R2 I;QB Re, R7 R8 Re are each

hydr ogen;

N\ N N RS
R10—N
\“ ?
RBOQ»RQ 0“ N
~R10
R4
LN R3
A R2

wherein
A and R; - Rypare defined as in claim 1 and
M represents a metal atom.

10
3. A antipyrine azo metal complex dye according to claim 2, wherein
R’ is selected from H, -CHj, -C,Hs;
15 R? is selected from H or -CN;
R® is selected from H, -CHjs, -C;Hs, -CH(CHs),, phenyl or CF;,
R* is selected from H, -CHs, -C;Hs, -CH(CHs),, phenyl or CF5,

R° R%, R, RS, R® are each hydrogen;
R is selected from H, -CHj, -C;Hs;
20 A is selected from CN, COOR;
M is selected from Ni, Cu, Co, Zn, Al, Fe, Pd, Pt, Co, Cr.



Riois selected fromH, -CH3, -C2H5; 20 Ais selected fromCN, COOR;, Mis
selected fromN, Cu, Co, Zn, A, Fe, Pd, Pt, Co, C. WO 2006/ 010773

PCT/ EP2005/ 053724 24 4. A antipyrine azo netal conplex dye according to
claim 3, WResejoboforss dye conpound is of the formula (I pbi/EpboosbighaN JUL
NNNNVNNN\IN -Np NO- T _NNOOy),-O-MOONNN\VNNINN NN:N
N 1T NNNNC(III) (I'V) 5 wherein MiS selected fromnickel, zinc,
copper, cobalt or chromium 10 5. An optical |ayer conprising an antipyrine
azo netal conplex dye conmpound according to formula (I1) as defined in
claims 2 to 4 or A antiRyrinecazer melgl complae d¥e AcERrding do ritaim) 3.cwhgsriaxthe dye
conpounds accor di @ngodnd BdHeFofmdia (@7 (Wgfined in claims 2 to 4. 15 6. A
met hod for producing an optical |ayer according to claim5, conprising the
followi ng steps (a) providing a substrate (b) dissolving a conmpound of
formula (11) as defined inpglans 2 to 4 or a 20 m xtur® of conpounds of
formula (11) as defined in Ims 2 to 4 in an organic §olvent to forma
solution, (c) coating th '\\oNn (b) on the substr X

RSO VLN N
SR N R
o, N O <I) 0N
N"'NJ;(N- Ne NS Noy
Z
INI
{11)) (v)
5
wherein
M is selected from nickel, zinc, copper, cobalt or chromium.
10 5. An optical layer comprising an antipyrine azo metal complex dye compound

according to formula (Il) as defined in claims 2 to 4 or a mixture of
pyridonemethide azo metal complex dye compounds according to formula (Il)
as defined in claims 2 to 4.

15
6. A method for producing an optical layer according to claim 5, comprising the
following steps
(a) providing a substrate
(b) dissolving a compound of formula (II) as defined in claims 2 to 4 or a
20 mixture of compounds of formula (ll) as defined in claims 2 to 4 in an
organic solvent to form a solution,
(c) coating the solution (b) on the substrate (a);
(d) evaporating the solvent to form a dye layer.



(d) evaporating the solvent to forma dye |ayer. WO 2006/ 010773
PCT/ EP20051053724 25 7. A nethod according to claim6, wherein the organic

solvent is selected fromCl.8 alcohol , hal ogen substituted Cl.8 al cohol s,
Cl. 8 ket ongyo sebdopbfser, hal ogen substituted Cl.4al kanepcomptyssase 5 8. A
met hod according to claim7, wherein the .8 al cohol s or hal ogen
substituted Cl1.8 alcohols are selected fTom net hanol, ethanol, isopropanol,
di acetone al cohol (DAA), 2,2,3,3-tetrafluoropropanol, trichloroethanol,

2- chl oroet hanol , _octafl| uoropent anol or hexafl uor obut anol 10 the C1.8

ketones are &el ech B¥ethodacrardiag inelaimyS wherainsthe eraanicstolyieat is spigstag framiisssk et one,

or 3-hydroxy- 3- mediégHot 2 thwgaﬁcsmestltmtb@ 413! ah@hbis S Ths kbfoHs e a, Cothér, Hdicgers ar e
sel ected from chl or of or chl oronet hane or 1-chl orobut ane; and the am des
are sel ected froﬁ”&?%?ﬁlﬁ‘fﬁ'k m@?s di met hyl acet ani de. 15 9. A net hod
according to claim6, wherein the substrate is polycarbonate (PC) or

pol ynet hy% nmet hacryl ate (PMVA). 20 10. An optical recordi ng nmedi um conpri sing
an opticaf layer according to claim5, wherein at |east one dye conpound of
the fornmula 811) Amethexiaveording te clainme, herein the C alcobadls or halogen substituted

C.s alcohols are selected from methanol, ethanol, isopropanol, diacetone
alcohol (DAA), 2,2,3,3-tetrafluoropropanol, trichloroethanol, 2-chloroethanol,
octafluoropentanol or hexafluorobutanol;

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

15

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

20
10.  An optical recording medium comprising an optical layer according to claim 5,
wherein at least one dye compound of the formula (I1) as defined in claims 2 to
4 is used.





