P1865E 1 1 6 Septenber 2005 OPTI CAL RECORDI NG MEDI UM AND METHOD FOR
MANUFACTURING I T The invention lies in the field of wgéemahbetadoasst or age
means: BR8OYR| ates to an optical recording nmedium according to the preanble
of the first independent claimand toja nethod for manufacturing the
optical recording mediumaccording to the preanble of the correspondi ng

i ndependent claim Known optical data storage neans conprise a disk-1ike
substrate of a transparent plastic, a recording |ayer deposited on the
substrate and a reflecting | ayer deposited on the recording |ayer. The

subst r @PEICARBEGERDBNG MIEDIN AN ETHOD F@RMENW%&'P@Q&%?S” s
store

deposited a spiral - shaped recordi ng groove. Data are y witing
along this groove with a | aser beam serving witing beam wherein the

recor di ng | Byeivediondealih 0 e |like pit e formed between
it ot el @ﬂoaé e. %R?glrof grm?aé‘gé‘r“alfgfﬂ?ﬁ§‘éravi%cﬁs

the recording | ayer and the substr

reag! 1g°® m%déamcqor?rlxgm ghe@rﬁ-ammm thniest Qid&gédgﬁntréiih?&{d&‘a'h ﬂ&m{)&‘?odo  cal
r eadi . ecti.n er is recorded as aTead signal. tica
dat a 2? ??ggdgﬁ’%aﬁg%ﬁ‘ 4 e %g rﬁ%@a@r@p{; ¢ thee peamblecofdthe coregondiap| e)

di f f ennddpendanogtincal data st orage neans of the type CD-R (conpact disc
recordable) in that the recording grooves lie closer to one another and
that the disks usually conprise two substrate hal ves, between which the

recordi ng lxenseh Gyadartdd ecting |ayer are arranged. For witing and

r eadi ng ch;)t\j/‘D Rs ,(ﬁ’:aas edraﬁbsé%gn%e w%%%“\ﬂé?ﬁe? %ﬁ'@%‘ﬁe S%B*@ of 8 tegeparamt plagtiols ed

( CD- Ra reqgding)laycBuiepaiibd onrihe ostdirig dndYieroficafiShsd, | ofdi ng medi um

- Whi ch1a Aol absor bj n% the | aser energy contains g. g. Eg%gﬁi%h%lfa&%éﬁ‘ﬁ%e

- boron co‘r%‘g GRGTAGCOmRESSs Sy thopagysideerewhich e neeirding Pyyep is deposited a spiral-
shaped recording groove. Data are stored by writing along this groove with a laser beam‘servmg
writing beam, wherein the recording layer is locally changed and bubble like pits are formed
between the recording layer and the substrate. A further laser beam serving as readjng beam

scans the written track, wherein the reflection of the reading beam on the reflecting layér 18

recorded as a read signal.

‘Optical data storage means of the type DVD-R (digital versatile disc recordable) differ
from optical data storage means of the type CD-R {compact disc recordable) in that the recdrciing
grooves lie closer to one another and that the disks usually comprise two substrate halves,

| betwe@ which the recording layer and the reflecting layer are arranged. For writing and reading
o DVD-Rs, laser beams with a wavelength of 630 to 680 nm are used (CD-R: 780nm). Suii:ablé
recording layers consist of a recording medium which, for absorbing the laser energy contains

ej £ subphthalocyanine—boron_compounds of the following general formula:




P1865E 16 Septenber 2005 2 wherein Al to Al2 independently of one anot her

are -H, py gen, -alkyl, -aryl, -alkyl-aryl, -oxi- temb&9oodr Yl ., *
- oxi - al ky@aﬁ})yl, -thio-alkyl, -thio-aryl or -thi o-alﬁy%aermﬁ, wher-ein t he

al kyl groups have | to 20 carbon atons and the aryl groups are phenyl or

napht hytwhepeUWs i 12 Bfikfend erjvatives, and wherein Y is boron X is,
as for ;ﬁ%ﬁrrpl e. descri b%eéll P%ly?(gggﬁgﬁ?tb%rﬂ?ﬁ‘t‘)@g@?‘?@@%,-alaﬂ,hakﬂwl. ~ox®H,

- OC2Hs - ~Qxitasyk -oxialkst-aryin -thivealkplmedp b GAL koL fili i Sy suggest ed that X
i's a phasys ﬁvew%n??:&rggnog whidctﬂe pr ef e?gbl y isgﬁjé(?l E%BS%IH ﬁ’t“eglf"3
recording 1ayer furfher contar St &k sewmps serphenyhoquephtiye groupobr guanp! e
in theh emdofivaivae taad whedpl €% Hoe:d. Met al -t hi ol ene conpl ex) and where '
appropriate a stabilizer, for exanple an am ne. Enbodi nents of the

i nvention seek to provide a recording nmediumfor optical data storage neans

bei ng readalg g, ag e, I Lth.a.laser. of wavel engt h between 630 and
680 run (e.g. DVDrR)x,hltn Bl sl e Pblication Ut s Hoohasbiilensna-OF, -OC,H,

subpht PaFStiganbwel. dndhe sanrepatilisitiond s BeGest h recordin
medi Uy, 8 panticul arl v h%gh st abi | i?%gagg%?tkﬁ?%@gﬂdof& CREL E‘%up

i nf | uences BRG B RAPt 3sttHeds act that a recording layer of the recording
medi um according to the invention may be witten with a very hi gh speed
(particularly low optimal wite energy). Furthernore, enbodi nents of the

i nventi-on séBkIecordingkyer farthetdoathifsdn atadwWiaG ik ording .medi um
The regpdiing %Egi um cc(ordi ng,tQ an aspect of t?\ggliu[r:\ﬁ\}gﬁrg ?%nexcoﬁgdfqﬁ}ge as a

| aser ener gy absorBIRE™ EEnfhkthiclens eqshnleal andywricn eppripriatd @ rseibillbr, for

al um nexsmpdsarparikBl ral atom This subpht hal ocyanine in the recordi ng nmedi um
according to this aspect is present in the formof ion -

Embodiments of the invention seek to provide a recording medium for optical data storage

means being readable and writable with a laser of a wavelenpth between 630 and 680 nm (é'.g.
DVD-R), said recording medium being based on a subphthalocyanine and to be distinguished
from known such recording mediums by a particularly high stability against light and climatic
influences and by way of the fact that a recording layer of the recording medium according to the
invention may be written with a very high speed (particularly low optimal write energy). -

Furthermore, embodiments of the invention seek to create a method for manufacturing the recording
medium. 7

The recording medium according to an aspect of the invention contains as a laser energy absorbing

compound a  subphthalocyanine with boron or aluminium as a central atom. This

su Aine § . )
bphthalocyanine in the recording medium according to this aspect is present in the form of ion

complexes and specifically partly as an ion complex which consists of two or three

f subphthalocyanine units (sPcY-) and a bis- or triphenolate or a bis- or tristhiophenolate (-bPh- or

' >FPh-) ion, and partly as an ion complex which consists of a subphthalocyanine unit (SPcY-) and
an anionic metal thiolene complex or metal diazo complex (MC}. The recording medium

according to this aspect contains the following ion complexes:



conpl exes and specifically partly as an ion conplex which consists of two
or three subphthal ocyanine units (sPcY-) and a bis- ofsbiipipepsh@ie or a

bi s- arigebiEst hi ophenol ate (-bPh- or >tPh-) ion, and partly as an ion
conpl ex which consists of a subphthal gcyanine unit (sPcY) and an anionic
met.al thiolene conplex or netal diazo”Conplex (MJ). The recordi ng nmedi um
according .to this aspect contains the following fort conpl exes: P1865E 3-

sPcY- - 1p(SPG., or SPCY. - t -, .YsPc' | YsPc" 16 Septenber 2005 and
sPcY" S?Eg b\/\I/)tl{ler S|Prﬁ:: OrngP\F,YsTIﬁEQ",YSchY " and sPcY"' are equal or different
subpht hal ocyani nes and have the foll ow ng general structure: wherein Al to
Al2 i ndependent hio-alkyl, -thio-aryl or -thio-al kyl-aryl, wherein the
al kyl groups have 1 to 20 c¥sBénh atons and the aryl goups are phenyl or
napht hyl groups or hal ogen- substituted derivatives thereof, and wherein Y

i s boron or alum num wherein bPh and tPh have the foll ow ng, general
structod eBcY'BM 0(S) P1865E tPh: 4

wherein:

sPcY, sPeY’, sPeY” and sPcY™ are equal or different subphthalocyanines and have the following
general structure:

wherein Al to A12 independently of one another are -H, -halogen, -alkyl, -aryl, -alkyl-aryl, -oxi-
alkyl, -oxi-aryl, oxi-alkyl-aryl, -thio-alky}, -thio-ary] or -thio-alkyl-aryl, wherein the alkyl groups
have 1 to 20 carbon atoms and the aryl goups are phenyl or naphthyl groups or halogen-

Substituted derivatives thereof, and wherein Y is boren or aluminum;

wherein bPh and tPh have the following, general structures:

bPh:




(Z2) AS) 16 Septenber 2005 wherein at the location of Z there is nothing,
-CH2-, -C2H4-, -S-, -0- or -NH and at the |ocation 1g0epfembdieiogsi s - (C H(2
1)) < whidssi: = 1, 2 or 3 or -N< and wherein each benzene ring additionally
to the -0- or -S- group carries up to tw further substituents R to R6;
wherein Rl to R6 'independently of oné another are -hal ogen, -CN, -NO
-al kyltPh: aryl , -al kyl - aryl -oxi -al kyl, -oxi- aryl, -oxi-alkyl-aryl,
_thio-al kyl, -thio-aryi& - SR, - SO2H, -- SOBN(al kyl )2,
-NH2, -NH(al kyl), -NH (aryl)2, wherein the alkyl

groups conprise 1 to 8 ¢ he aryl groups are -phenyl or
- napht hyl or substi,tuﬁ@vb i erein MCis a netal

t hi ol ene conpl ex or a al

structure: OH ," ~. HO O t~-

| ex of tHA4f ol | owi ng gener al
i P1865E 16 Septenber 2005 5
wherein M= Ni, Co, Fe, Cu, Sn,
Si and wherein each benzene ri

, Ti, TiIQo C, V, VO Pt, Pd, Ge or
ies up to two substituents R1 to

R 8,- wherein RI to R 8 indepen

-NH2 -NH(aIkyI) -NH(aryl), N

of - one another i.s -hal ogen, -NQ2,
gN(aryl )z, -CN, -oxi-alkyl,
mhereln t he al kyl groups have 1 to 8

oxXi - I t hi o- ar
car bon e a tﬁp{hﬁ ﬁéﬂ gfr§|there 15 No ﬂg, -CHz-, -CoHy-, -S-, -O- or -NH- and at the location

of Z' there is ~(CoHpap)< withn=1, 2 or 3 or —-N< and wherein each benzene ring additionally

to the O or -8 group carries up to two further substituents R1 to R6, wherein R1 to R6
independently of one another are —halogen, -CN, -NO, -alkyl, -aryl, -alkyi-aryl, -oxi-alkyl, -oxi-
aryl, -oxi-alkyl-aryl, ~thio-alkyl, -thio-aryl, -thio- -alkyl-aryl, -SO3H, -SO,H, -503N(alkyl),, NHZ, :
-NH(alkyl), -NH(aryl), -N(alkyl),, ~N(aryl)z, wherein the alkyl groups comprise | to 8 carbon
atoms and the ary! groups are -phenyl or -naphthyl or substituted derivatives thereof;

wherein MC is a metal thiolene complex or a metal diazo complex of the following general
structure:

U WRY |




|
L

| groups are -phenyl or -naphthyl or substituted derivatives thereof. The

subpht hal ocyani ne units present in the recording ne ﬂ%%;ﬁ&ﬁﬁ’érdéoﬁg to the
I nventy may all be equally substituted and have the sane central atons Y

(boron or "alum num) or they may be substituted differently and have
different central atoms Y. Advantageously in all subphthal ocyanine units

the subiiihienlisi 6b, b0 oM sA/£n.90u8] TIQ & S’X%%?‘g?‘%ﬁ ﬁ%&%}n@%ﬁq@gﬁ]egqual

to the substituents A9 to Al2.” Preferre

have tHFBZFSIINGWRTIgS SRS t7e entisentR't © B8 2whereill H'UBS RIBShidpsheus BE e Al .
Ad, ASnod8y iAS NOOCH, @ A3, A6, A7, AlQ_A| = -H~ A2 A3,
A6 A7, CATO. Tl BEe Sy aﬁd‘@?{a&i&, 'I\i%(,awi%,l\ﬁﬁ&yi)Alfé(asfleCN,Agxmlkﬂs, A6
or A7 oxAhylothidhlkyk: -thB-agl wheaid il diky0 ehehs have Hid8 cadB = _.-pbhenoxy and
all others = g: IAI’ A5, A9 =-thi ophygtrglo'xg/) and all gt he?gt%;:rg-aﬁdﬂ%l?ryg\& A9
= - oxiBT PR e Pyl o naphflad or gybsijutedidleripatives gerepf.i sphenol ates or the bis- or
tristhiophenolates in the recordi ng nmedium according to the invention one

may be present or a m xture of various such phenolates.. At the sane tine
in each of Thheuhphtlicanese Wit mesost ih theevtadg/nRiah ScRANAR IAEE AvehYo he
sane ath;l]Feesu téﬁen @%/ R4 glnd R5/ R6. Preferred exanples of bis- and
trisphero AR eIualy sy ?‘%‘Bﬂﬁ gy e the spme cemital aogisY dborpmer allituavianghayhenol s:
2, 2" gyt by |samsindia diffrdit aRi e ARl YRRan 2.4 danBLIY] ene;bi s
(6-tert-butyl -4-ethyl phenol) , 2, 2 -met ﬁ%@n@g’%‘?sy'(ﬁdé?“&igrﬁ%ﬂ%%hg‘?p%‘eno|),
2, 2'5% QY TS| the GubstiBiedis el oy Aphemedual fo the substituents A5 to A8 and

equal to the substituents A9 to A12.

Preferred examples of subphthalocyanines have the following substituents:

Alto A12 = -H (unsubstituted sPcY);

(A1, A4, A5 A8, A9, Al2= octyl and A2, A3, A6, A7, A10, A1l = -H;
A2, A3, A6, A7, A10, All=ociyl and Al, A4, A5, A8, A9, A12 = -H;
A2 or A3, A6 or A7, A0 or Al =-S-octyl and all others = -H
A2, A6, A10=-phenoxy and all others = -H:

A1, A5, A9 = thiophenoxy and all others = -H
Al, A5, AS = -oxi-hexyl, A3, A7, All=-Cl

5 Of the bis- or trisphenolates or the bis- or tristhiophenolates m the recording medium
according to the invgntion one may be present or a mixture of various such phenolates. At the
same time in each of the phenolates the substitt:ents RI/R2 are advantageously the same as the
substituents R3/R4 and R5/R6.

Preferred examples of bis- and trisphenolates or -thiophenolates .are the anions of the

following phenols:

2_,2'-methylene—bis(6~t<_3rt.—butyl—4—methylphenol),
- 2,2-methylene-bis(6-tert.-butyl-4-ethyiphenol),
2, 2f-methyl‘ene—bis (4,6.-dimethylphenol), ‘ |
2,2'-isobutylic_ienefbis; (4, 6-dimethylphenoi) .



P1865E 6 2, 2'-nethyl ene-bis (4-nmnethyl-6-a-cycl ohexyl phenol),

4, 4-net hyl ene-bis (2,6-di-tert.-butyl phenol), 4,4- | -
(6-tertpllgg§ﬁl -3-net hyl phenol) , 2,2'-thio-bis bfétgéptgﬁﬂgﬂb'o?,
(6-ter.-butyl-4-nethyl phenol), 2,2'-thin-bis .
(4met hyl - 6- ( X- net hyl benzyl phenol ), 2, @ -thi o-bis (4, 6 -d i-s ek. - anyl
p he ngd)y, 4.-4hi o- hi 6-tert.-butyl -2-methyl phenol), '

bi s- (4-h roeity}%h:eéimo(%—%%r’?fﬁz%%ygf’%ﬁ%h?‘)‘dguI phide,  2; 2'-bis

(5-di eHt%mamhoeﬁn&)@h)_teﬁ__gug,lphg,il&)t hyl -6, 6" -ditert-butyl -2, 2" -bi sphenol,
4, 4 -di4%lg‘%éﬁ|({5fh‘z’rg Eﬁ;i -tent-butyl -2, 2-bis-thiophenol, 1,1,3-tris

(5' -tert-but YA S FoRyybS-mastighephiny| ) - but ane. 16 Sept enber 2005

Pr ef er 2dthanbig¥-er.Batal4- %’% %I)conpl exes and netal diazo conpl exes are
the follow ng: N(C2 )2‘%l ? "NO2 The nole ratio between the ion

conpl ex2t $chp G-y b6-ofsEbYbandyRhehbiPn conpl ex of  subpht hal ocyani ne and
e or. - thiophenolate) and the ion conplex sPcY-MC

bi s- 05t s-.phenol a
(i on C%ﬁp eo"xb"g(?*’ésj%b‘ﬁkt'ﬁal’lﬁwlﬁﬁi ne and anionic netal thi.ol ene conplex or
met al dﬁaﬁﬁ)—lﬁﬂﬁﬁéﬁﬂ)utylilﬁn@&&@gﬁ& 299 to 99:1. The recordi ng nmedi um may
cont ailr;l ? anine, styril, formazan, diazo and/or netalised

is- hyroxy—B,S—dl—terL4buty1benzyl)—sulphide,

2,'2'—bis(S—diemylamjno—phenol),

4,4'—diethy1—6,6'—ditert.-butyl-2,2'—bisphen01,

4,4'—diethyl-6,6'-di—tert-butyl-2,Z-bis-thiopheuol,

1,1,3-tris(5’—tert.—butyl—4‘—hydroxy—Z'—meﬂlylphenyl)—butane.

Preferred anionic metal thiolene complexes and metal diazo compiexes are the following:

NO, -

AN ©
o |

The mole ratio between th‘e ion complex (sPcY),-bPh or (sPcY)s-tPh (ion complex of
subphthalocyanine and bis- or tris-phenolate or - thiophenolate} and the jon éompl‘ex sPcY-MC

{ion complex of subphthalocyanine and anionic metal thiclepe complex or metal diazo o
is between 1:99 t0 99:1.

ompiex)
~

The recording medium may contain cyanine, styril, formazan, diazo and/or metalised
diazo dyes as further laser energy absorbing compounds in addition to the phthalocyanine jon
-complexes. Furthermore, it may contain metallocenes (e.g. ferrocene), acetyl acetonate metal

comple};es, N ,N‘_—.tetra.-alkyl— (or. -aryl)-substituted paradiamino benzenes and/or chinoline with

Mt



di azo. dyes as further | aser energy absorbing conpounds in addition to the

pht hal ocyani ne ion conplexes. Furthernore, it may q@rge%ité)mg@tﬁbgocenes
(e.q. flgrélgcene), acetyl acetonate netal conplexes, N, N -tetra--alkyl- (or
-aryl )P S8%Hst i t ut ed par adi ami no benzenes and/or chinoline with 16 Septenber

2005 P1865E 7 weight portions of up Yo 10 parts for 100 parts of the |aser

enerngezﬂ%si I u Qr. .co unds.  The subpht hal ocyani nes with boron
or alum u%&%&% éggléﬁo%awg%f%rr g&ﬁﬂﬂﬁ?f gk thér laser | amerey absodingucaragsiund or
subst compednds, 2- di cyano- benzene (phthalonitril) is reacted with horon or

al um num hal ogeni de (advant ageously boron or al um num chl ori de).
1, 8-diazabicyclo [5.4.0]-7-undecene (DBU) used as a catal yst

(advant ageays|sMbmthdloc@artid Ew i@ bhbQnt . phthal onjtrils of 0.1:2 to 1:2).
This reaction pr%ﬂduceog a ésubphth gcéygaa?fpﬁuel a%goagcéeﬁ%r FoRifLe LaBYREHEddR yani ne

hal og8i gevitaply sidntityied dr2adiey nodrentére (phibalbaind) tirsaldweih Bhloh R RlunEXEess of
bi s- Béloé&jﬁﬁs? %Q%Iltgte zfng on the ot hereﬁland wi th_an excess of anionic netal
t hi ol ene congﬁ ex ot net ar o %{zag“@ﬂﬁ’ﬁl hlondehy b iagaliawly 15.4.0h7 adereo .

fi ve- {DBY) exebss) catdlysa (BvittaddoRsly Wi i i LySRt B4 Lreand at
eased, terrpedrwg ure i sgésgti r?ed1 for%ﬁ%%gieﬁle%%e%nﬁggm&ﬁ E’OI-E‘Z;L)OOOC

an in

f or 5%‘5 I5RFURB Brastices rspbphitiecyeainerhalngeuidé.e salts are washed out with water
and the organic ion conplexes are isolated, washed, purified by
recrystallisation or in another suitable manner, and dried. For producing

t he recor diThg shiphtalochdmnesieNegenidel iy tHERARYHRSEM £0HS WhPALDAL; i i on
conpl exes the recordi ng nedium are (?Fésolrged I n the%@?ﬁ%ﬁr‘%ﬁ? wher e

ol .
appr optcat %g bigyen tssphenglperandrn therathrsrhapd npduandsccess efranionimmics] gebleent . The
sol utigpnet o hediecordi S L 0r - exanpl e deposited onto the
subst r(gitibe_ of pol ycar Bohglgleeqﬁgaspl %udsgf 'Y 486 ﬁﬁ’ﬁ&f’ CpH M osuifahle
organic solvent or solvent mixture and at an increased temperature is stirred for a longer time

{e.g. at 60-100-C for 5 to 50 hours).

Then the water-soluble salts are washed out with water and the organic ion complexes are

isolated, washed, purified by recrystallisation or in another suitable manner, and dried.

For producing the recording layer, the separately manufactured subphthalocyanine ion
complexes of the recording medium are dissolved in the desired ratio where appropriaté together
‘with the further compounds in an organic solvent. The solution of the recording medium is for
example deposited onto the' substrate of polycarbonate by spin coating and then is dried. On the
recording medium created in this manner, a -reﬂeci_:ing layer of silver, gold or aluminum or of an
alloy of these metals is deposited for example by way of sputterihg. This is, where appropriate,
covered with a protective varnish layer and the disk created in this manner is fixed to a second

substrate having also a protective vamish layer by way of an adhesive layer.

| Example 1: synthesis of an unsubstituted sprhthalocyanine-boron compound

Dried 1,2-dicyanobenzene (0.5g, 0.04mol) was suspended under nifrogen together with ]jBU
1(0.02 moles) in freshly distilled chlorobenzene (12ml). The suspension was cooled to -3oC and
~ from an injection syringe, 20.5 ml of a 1-molar solution of boron chloride (BCl3) in n-hexane

was added slowly. The yeﬂowégreen solid body was slowly and with strong stirring ‘heated to



recording mediumcreated in this manner, a reflecting |ayer of silver, gold
or alum numor of an all oy of these rret als is dep031|6t§-l%té,% o%aaP! e by
way, g,fgg ttering. This is, where appropriate, covere a protective
var ni &# g}ger and the disk created in this manner is fixed to a second

substrate having also a prot ecti ve vaBni sh |l ayer by way of an adhesive

layer g O%Wrﬁn%zﬁ%ﬁ%hes' ﬂﬁ ?lgg%)gs‘;g%t ut&[ed subpht hal ocyani ne- boron .

conpound Dri e I cyano NSUEHEeContided
n|trogenmkﬂgﬁkaeﬁthUmIEEMns(@mQ&uEPk it bid84,.chl or obenzene
(12m ). The suspension was cooled to eda%délgﬁro)ﬂrl#a{g’ulén eg‘f’ Kok ?@9?3

20. 5 @Apd ge solid- bﬂﬂmirass@mw iemtnacedd mhqmrommn @0o-{ BISICB Jand Mhdir ﬂa%@@%our%"as
added Aho[ ug eI I 0 ree %)%‘l d body was sl owly and with strong
stirring bc?vghﬁg'ld ¥ 5vap recaysiptized feoprethgpedweished wish péteail d

becarrem@faﬁd( b‘[ﬂﬂedngggm f tirrin cont nued at
100C for a further-10 E\S?gg%s‘?ﬁﬂelvt%%ggﬁg (ﬁ%%ggga?gbw 0 gyg@%ﬁ% PRt d

phase UMDMBrpued 56an802nhe IRAKIB):Hady, Vs, 145251384, €280,3¢080 19 tdxopeiy ol

et her ég %m}g@?‘@ then for two hours with tol uol. The rengini ng brown
solid’ dfﬁ? (358 MHEL IR MSRdb1 5, 8.6 4B didhi 190 (58E dcb) MSe(EhE(D and
subl i ped re 7 wder -

produgtv 2 [162 %%%461354* @g%f 4%1%1\/? 1@0(9%4(1%?%3 4 1@5)2\%/%67? 26174@9 2&@384
1280, (8,125 (51,1480.5 (990138{8). 753, 695, 629 cmi; 'H NWR (360 VHz) (DI\/SO d6) :
g 8.85 (6H, dd), 7.90 (6H dd); Ms (EI 70 eV, 260C): mz 464 (M + Cl H,
4), 431 (M+, 20), 430, (55), 429 (18), 396 (70), 267 (10), 256 (8), 215

(5), 197.5 (35), 139 (15). Exanple 2: Synthesis of a trithioocytl
-substituted subphthal ocyani ne al um num conpound (m xture of regio

- i sonExampld2:iSyathesishif a-tpithibatyeRidbstinged $ifiththale AN aldmflifn ogﬁbjo&dml )

wer e ?u_spended in 0.5n
mixture of regio-isomeres)

Dried 4-thio-phthalonitrile (460g, 1.79mmol) and DBU (immol) were suspended in 0.5 mi
chloro-benzene under argon. Through a canulla, 0.15mi (1,79) mol of aluminum chloride
(previously condensed at -78<) was added using a slight argon excess pressure. The mixture was
then stirred at room temperature for 10 minutes, then for 15 min at 80°C. After cooling, the
_'pr"ecipitated black solid body was washed with hexane, filtered and chromatographed with
hexane/methylene chioride (1:1) on Al;Qs. This resulted in 201g (44%) of a sticky violet

compound.

- Exampleé 3: Manufacture of an jon complex of subphthalocyanine and biphenolate

To a 5% solution of 0.0Imol 1,4,5,8,9,lzéhexa—dctfl-sPc—boron bromide in n-butanol a fivé—fold
'éxcess with respect to molar fnass of the sodium salt of 4,4‘~diethyl—6,6‘—ditert.-buty-2!2‘_—
bisphenol was added. The obtained solution was stirred for 12 hours at 800C, cooled and
.Sﬁbsequenﬂy poured info cold water wherein organic constituents prec_ipitated and the water-
soluble inorganic salts were dissolved. The precipitated solid body was filtered off, washed with

water, recrystallized from ethanol and dried in a vacuum.



chl or o- benzene under argon. Through a canulla, 0.15m (1,79) nol of

al umi num chloride (previously condensed at -780) \Aﬂ@%&ﬂbé}sjdag a slight
argon elﬁggés pressure. The m xture was then stirred at 'room tenperature
for 16 tes, then for 15 mn at 80C. After cooling, the precipitated
bl ack solid body was washed with hexahe, filtered and chromat ographed wth

hexan [ hloride (1:1 n 203. This resulted in ZOg (44% of a
sti ck?/i ’Avg:ﬁ%{l %%’eﬁ%ﬁlﬁfpagt"r{& .OQ@QQ%F%“{%FX %ﬂ?ﬁ thaleqyapne andjhigthiophpiaateof

subpht hal ocyani ne and bi phenolate To a 5% sol uti on of 0. 0l1nol
2- hexa-octyl -sPc-boron bromde in n-butanol a five-fold excess

1,4,5 FB 9 q’L é 1y .

with redhEZsoEone GPT melsofdho.i friinbeniraPedbtondiromide in dhletdlynz&ned! five-

di t er ffaldhal | (o) bt.ai ne oluytion was stirred

f or 1_201ﬁ0u$§33? %%lg%rﬁ?;g{ée&l béﬁlﬁal gugs%cﬁ%gﬁ? ??/&l‘br&ﬁa&d%i 41%‘6*“’6‘8[1@’@@%'@“‘

wher e betyb2gkhisghiopliesi! tias riiBerEhei qhidiridesblana he siedeso: 1%)%6&24 QH; @r gani c
orr,

sal ts-yere.di ssol ved. TBeg recipitated solid body was filtere washed
with Jhsteafer ‘ﬁf‘ei‘i}“iﬁélf Hag 58@64 PN then s Pradiert Gias erystallizeddonuatharid and

Sept eghed irZPRRuik865E 9 Exanpl e 4: Manufacture of an ion conplex of
subpht hal ocyani ne- and bi st hi ophenol ate. To a 5% sol ution of 0.01 nols of
2,6, 10-tri phenoxy-sPc-boron brom de in chloro-benzene a five- fold excess
inrelation to the subphthal ocyani ne of the sodiumsalt of :

4,4 -diethyl-6,6"-di-tert- butyl-2,2"-bis-thiophenol was added. The

obt ai Bedmpd 3 NVRRuSrs b 4 fifh doRipldCofRabE Bt lheregiger the solvent
was distilled off and then the prpoduct \b/\lgs h?%é?%?%ﬁ?ﬁnggﬁf#%%ﬂﬁ’é‘?ﬁl and
dried in a vacuum Exanple 5: Mnufacture of an ion conpl ex of

subphiphal ogyapi a al_di cogmplex To a 5% sol ution of 0.01 nol

1,5, 9- ?r % Ri %% eor?og)g- S -518? o]raﬁ%’%ﬁll E@#’Sﬁ?’ﬂ’éﬁ%rpod‘%(@)h‘%ﬁpn“de in dimethyl
formamide/H,O (95:5), bis—(Z—hydroxi—S—nitro-4'-diethylamino-diazo—phenol)—TiO(H)-tetra—butyl
ammoniumn bromide was added. The obtained solution was stirred for 12 hours at 70C, cooled

and poured into cold water. Thereafter the procedure was the same as described in examiple 3.

Example 6: Manufacture of an ion complex of subphthalocyanine and metal dithiolene

complex

To_ a 5% solution of 0.01lmol 1,5,9—trﬂlexyl—0xy—3,7,11—uicll'ﬂoro—sPc—boron.(IH).-bromide in
dimethylformamide/H,O  (95:5) ,' bis—1,2(4-methoxybenzol-1,2—dithiolene)—Ni(ID~tetra—butyl
ammonium bromide was addes. The obtained solution was stirred for 15 hours at 70-C, cooled

and then poured into cold water. Thereafter the procedure was the same as described in example
3. | |
Example 7: Manufacture and testing of optical data storage means

The ion complexes containing subphthalocyanine obtained in the examples 3.-t0 6 were used for

manufacturing DVD-R data storage means.

‘The separately manufactured, purified and dried subphthalocyanine-containing jon

complexes and, Whére_ appropﬁate, further compounds were dissolved under stiming in an



formarrdde/ H20 (95:5), _
" bi s-(2-hydroxi-5-nitro-4'-diethylam no-di azo- phenol )TﬁTéégtéthért ga- but yl
amoni um brom de was added. The obtained. solution was stirred for 12 hours
at 700865680l ed and poured into cold water. Thereafter the procedure was
the sane as described in exanple 3. Exanple 6: Manufacture of an ion
conmpl ex of subpht hal ocyaui ne and netal dithiolene conplex To a 5% sol ution
of 0. UEAHF Selvsnigur sofyeakpxteRyie.s. 2,2813tatiafvropropaet.- hethonetiandl, Biaeerbake i n

di. met L idak (95° - . . 3

b 5 10 o o on)aleatolspproandl, (1071 o giielipsplye) i hguseeied

br om gentiysraboid @he caiiventodtioaiofiéd sehitiohs oas viaked &t ihe tegbd 0.5 55 queghat  70C,
cooled and then poured into cold water. Thereafter the procedure was the
sane as described in exanple 3. Exanple 7: Manufacture and testing of

optical daTRe AéREAGLsIBRRAS diEREOS Sy SGRFB R BSe Mhﬁhﬂ&%ﬁﬂﬁ@@%@ fani ne
obtained in the exanples 3 to 6 were used for manufactdring at a
. st or agEamaEen0 mmethickpess Siam) Ehe disescampdsedpurant sethcangratv epiral with a

compaind L PR O8 8 Bt ABabL PRI M ol G A dhe 5808 BIBbSE 10
Or gankDn&PhiERooM wiiths\ift lhe #¥0h WF € 80.2400nm Zvete é’elé’aéd?ﬁ*ﬁ@?éc%'ir%g%?&é%}e’

2- et hoxyet hanol , diazetone al cohol/butanol (10:1), diazeto

al coh@iPesissiol o pRiA soatinep Depensingeoth fhec epticak piremyteisrof tthe ladersénessy atgodvinizi t y
rati os- The.congentrat.ion qf t ol.utions, was vari.ed in the region of 0.5
s s R MRl ey, M R Rl 5 Bobeeoies e
nmanuf agict i@ theltiindetjf @0 11140 ARl &h 0@ landsGh @¥8h8le of 20308, t hi ckness 0.6 ).
The di scs conprised on one surface a groove spiral with a pitch of
0.7411m Depending on the used recordi ng nedium groove depths in the

region of ’f‘l('xjeoéoated polycarbonate substrates were subsequently dried at 70 to 80-C. By Way of
sputtering, a reflecting gold layer with a layer thickness of 70-120mnm- was deposited.
Subse&;uenﬂy a protective varnish layer (thickness approx. 4,m) was dep-osited and cured under
UV irradiation. Polycarbonate disks without dye or metal layers were likewise provided with a
protective varnish layer. In each case one disk with a recording, metal and protective varnish
layer and one disk with only a protective varnish layer were adhesively joined to one another

using a suitable adhesive.

As a standard data storage means, disks with a recording layer of the trimthinecyanine
dyes of the company Fuji Foto Film Co. Ltd were manufactured in the same manner, the dyes

having the following structures:




200nrn and groove widths in the region of 180-400nm were sel ected. The
recording |layers were deposited by spin coating. Depefididifb&bophe optical
paranmeters of the | aser energy absorbing conpounds in the recording

iredi UMB%Ke t hi ckness of the recording layers in the grooves were varied
in the range of 90-140nm and on the llands in the range of 10-30nm The

coat ol yvcar honat e substrates re subsequently dried at 70 to 80C. By
way gfh rs%@f“@ﬁﬂ% ?Fg’er J@EC{ gﬁ’@y@'&ﬁ&‘f ‘foﬁlipé'gecg\ﬁ’ ﬂHe‘&tha@r eghikk Bé ©F thef

70- 1 26nipan@ NigheReSyhiedCo. 1Sdbsequent |y a protective varnish layer (thickness
approx. 4m was deposited and cured under UV irradiation. Polycarbonate

di sks without dye or netal |ayers were |ikew se provided wth a protective

- varnish .| - e | ' i1 i ng. netal and.
protecti veﬂ%l/eg[snkiss ﬁf&g{@lggﬁgﬁg@gﬁ%&é%E%ﬁﬁﬁg%f@%é&pr 0 encatnld\{%/leeSt arneéh | ayer
ver e tasthappamaisyofjthé nerpary efecaneitherlasendeany (waseledgibl6asadhtindayavriig a

standard, dat.a ,st.ora neans, djsks with a.recording. |ayer of the

e e e e B B e vt oRGRB! S Qaecores dhe1S0-

manuf A5t BOE ahdird HénS aifRoBRANGhon Idhthshl Saccdi@ink g 20 | gictures:
16 Sept enber 2005 P1%65E011 Thgn r%gpgr di n§°| aygr ﬁ@ﬁ&%ﬁ#ﬁ&%%ks

furt dr)orrprised a quencher (Q, e.g. [RG 22 of the conpany N ppon Kayako
Co_ Ltd.. The disks nanufactured in the nmanner as described above were
witten and tested using a test apparatus of the conmpany e-focus with a

| aser beanhl Ve elofip iniealS 2OMbridihg) @ dcotlinigl ot of § PERing nftAkS docorif kot hey

were tested for light and environnent stability (according to the1 SO

105- Boyerion fdHildhe Sandqrds, plse aberdbe kehiend ¢langistegind according to JECGS- 2- 2B
and 3EC68-2- 30Dd). -

In subsequent table, the test results are summarized as mean values in corripan'son to the
state of the art {best value according to US-6168843, TDK Corporatibn and standard disks with a

recording medium based on methine dyes).

The optical data storage means comprising a recording layer of a recording medium
according to the invention may successfully write and read with a laser beam with a wavelength

- of 650nm, wherein also here the standard parameters are achieved. A compufer simulation
indicates that the optical data memories with a recording layer of recording medium according to

the invenfion may also be written with writing speeds larger than 4x.



Al'l data storage neans conprising a recording |layer of a recording nmedium
according to invention fullfill the standards, alsg &fft&hndiPoki ght and
cli matsPei ﬁ%.%its' I n subsequent table, the test results are summari zed as nean
val ued 1f onparison to the state of the art (best value according to -
US- 6168843, TDK Corporati on and stand&rd disks with a recording nmedi um
based on nethi ne dyes). The optical data storage neans conprising a
recording |layer of a recording nedium according to the invention nmay
successfully wite and read with a | aser beamw th a wavel ength of 650nm,
wherein al so here the standard paraneters are achi eved. A conputer

si mul SCEFYANS Peflielt es t haPPt WElOT®al daodulationri es wi tdflea r ecor fiitag | ayer
of recordi ng nmedi um accordi ng the in tion may al s e witten with
writing speeds |arger than 4x.h§%,)8epterrg% 2005 P1865E8}ig Recor d%?bg medi um
opt- -wite-energy nodulation refle. jitter (m) (%) (%9 (% Accord. US

6, 168,843 (TDK Corporation) 70%C1 + 2092 + 109 (sPcY)z-bPh or
sPcY-mthiolene c. (2) sPcY-mdiazo c. (3) 15%1) + 85%(2) 5% (1) + 95%

(3)  Accord. US 6,168,843 7.2 60 46 8.0
(TDX Corporation)
20%CL + 20%C2+ >12 -
10%Q
(sPcY)z-bPh or 7.2 60 50 8;0'
{sPcY)s-tPh(1)
sPcY-m thiolene c. {2) 7.0 64 48 7.9
sPcY-m diazo c..(3) 6.9 68 _ 47 - 7.8
15%(1) + 85% (2) : 6.7 70 48 7.6

5% (1) + 95% (3) 64 7 47 7.5

10% (1) + 30%(2) + 60% (3) - 64 71 48 75
30%C1 + 10%(1) + 20%(2) 62 72 46 74
+40% (3)

standard 6<OSE<I2 60 : >45 <80



10% (1) + 30%2) + 60% (3) 309%CL + 109% 1) + 209%2) +40%3) standard

7.260468.0 >12- 7.260508.0 7.064487.9 6.968477.8 6.7 . 477.5
6.471487.5 62.7.2467. 4 6<0OSE<12X60>45<8,0 16 Sept ent}é%%gﬂgb%éééE 13

CLAI MBL&GSEA recordi ng medium for an optical data storage means witable and
readable with a |aser beam of a wavebength of 630 to 680nm, said

recordi ng nmedium for the absorption of the |aser energy containing a
subpht hal ocyani ne (sPcY) present partly as an ion conplex with a bis- or
trisphenol agi@amp@ a bis- or tristhiophenolate (bPh or tPh) and partly as an
lon conmplex with an anionic netal thiolene conplex or netal diazo conpl ex
(MC), said ion conplexes having the follow ng structures:

1. A recording medium for an optical data storage means writable and readable with
a laser beam of a wavelength of 630 to 680nm, said recording medium for the absorption of the
laser energy containing a subphthalocyanine (sPcY) present partly as an ion complex with a bis-
or trisphenolate or a bis- or tristtﬁophenolate (bPh or tPh) and partly as an ion complex with an
anionic metal thiolene complex or metal diazo complex (MC), said ion complexes having the

following structures:

sPcY —bPh—YsPe' or sPCY —tPh—YsPc'
|

YsPe"

and sPcY"-MC

wherein sPcY-, sPcY'-, sPcY™- and sPcY™- are equal or different and have the following
structure:

wherein A1 to A12 independently of one another are -H, -halogen, -alkyl, -aryl, -alkyl-aryl, -oxi-
alkyl, -oxi-aryl, -oxi-alkyl-aryl, -thio-alkyl, -thio-aryl or -thio-alkyl-aryl, wherein said alkyl
groups have 1 to 20 carbon atoms and said aryl goups are -phenyl or -naphthyl groups or halogen

- substituted derivatives thereof, and wherein Y is boron or aluminum;

‘wherein bPh and tPh have the following, general structures:



sPcY - bPh - YsPc' or sPCY - tPh -YsPc' | Yspc" and sPc MC wherein sPcY-,

sPcY' -, sPcY'- and sPcY" - are equal. or different. ;g Seridpgsf ol | owi ng
structure: wherein Al to Al2 independently of one another are -H, -hal ogen,
- al kyP1865&ryl, -al kyl-aryl, - oxi- alkyl, -oxi-aryl, -oxi-alkyl-aryl,

-thio-alkyl, -thio-aryl or -thio-al kyk-aryl, wherein said al kyl groups
have 1 to 20 carbon atons and said aryl goups are -phenyl or -naphthyl
groups or halogen substituted derivatives thereof, and wherein Y is boron
or alum num wherein bPh and tPh have the follow ng, general structures:
bPh: (Z) tPh: I QS) W&?Srein at the |l ocation of Z_there is nothing, -CH2-,
- C2H4bPh:- S-, -0- or - NE¥ t he | ocats PS7' there is -(CnH(2,,-j))<
with n=1 2 or 3 or -N d erein &ach ;zeneringin_additionto t he

-0 or -S-group carries up S ituents Rl to R6 which

i ndependent|y of one QM - hal oyen, 4~ , -alkyl, -aryl,

-al kyl -aryl, -oxi-al kyl"/ "=oxi -aryl , -oxi-alkyl déﬁﬂl - thio-al kyl,
-thio-aryl, -thio-alkyl-aryl, -SGH, -SQ2H, -SO3N al kyl.) 2, -NH2,

-NH(al kyl'), - NH(aryl), -N(alkyl)2, N(aryl)2, wherein said al kyl groups
conprise | to 8 carbon atons and said aryl groups are -phenyl or -naphthyl
or substituted derivatives thereof; wherein MC bgya netal thiolene conplex

or a et al diazo conpl e%\b\. e\fol | owi nG=gEpef al-

< @)
AN R3/A4

R‘\/RL ' Y

REMe Nogsy

Wherein_ at the location of Z there is nothing, -CHj;-, -C;Hy-, -S-, -O- or -NH; and at the location
of Z' there is (CqHeqn}< with n= 1, 2 or 3 or -N< and wherein each benzene ring in addition to
the -O'. or —S” group carries up to two further substituents R1 to R6 which independently of one
another are -halogen, -CN, -NOs, -alkyl,'—aryl‘, -alkyl-aryl, -oxi-alkyl, -oxi-aryl, -oxi-alkyl-aryl, -
thio-alkyl, -thio-aryl, -thio-alkyl-aryl, -SOsH, -SOH, -SO3N(alkyl),, -NH,, -NH(alky}), -
NH(aryl), -N(alkyl),, -N(aryl),, wherein said alkyl groups comprise 1 to 8 carbon atoms and said
aryl groups are -pheny! or -naphithyl or substituted derivatives thereof:

wherein MC is a metal thiolene complex. or a-metal diazo complex of the following general

structure:

RBRY ]




16 Sept ember 2005 P1865E 15 wherein M= Ni,

Zn,

- structure: _ Co, Fe, Cu, Sn,
A, Ti, T C, V, VO Pt, Pd, Ge or Si and wherei e ring
carries up to two substituents R1 to R 8, whérein gﬁ%?ﬁnggﬁ gpendently
of on®186®E her are -hal ogen, -NO2, -NHz, -NH(al kyl), -NH(aryl), -N(alkyl)z,
-N(aryl)z, -CN, -oxi-alkyl, -oxi-aryf, -thio-alkyl, -thio-aryl and wherein

t he mentioned al kyl
groups are -phenyl

groups have 1 to 8 carbon atoms an
r—=napht hyl or substituted deriv

recordi ng nmedi um acc

d the nentioned aryl

ves thereof. 2. The

or di to claiml, characterlze@@§g1 that the nole ratio
cdﬁHJi\\bgg he bis- or tfTs-
co in an

of -the ion conplex e or -thiophenol ate
and the. ion conplex : a0 h|o ene conpl ex or the
nmetal diazo conplex Jies b tvwee 1: 99 :and Thel recordi ng nmedi um
according to one of lains 2, chdracter in that the
subpht hal ocynani nes @t | east part have eg}l substituents A, A4, AS, A8,
A9 and Al2 and egal { A2, A3, A6, A7 & 4. The recordi ng nmedi um
according to one of Claims 1 to 3mr€ﬁér terlzed inthat in the his- or

tris-phenol ate or -thiophenol ate the siubstofuents RL and R2 are the sane as
the substituents R3 | and R4/andyt he sane as ubstitpuents R5 and R6. _
5_ The recordi ng ned} um acgor di t 0,006 1 to] 4, characterized in

that. in the netal
substituents Rl, R3,

azo c]

bnpl exes t he
e substituents R2,

R4, R6 and R8 are al

| _the sane 16 Sept enber 2005

wherem M = Ni, Co, Fe, Cu, Sn, Zn, Al, Ti, TiO, Cr, V, VO, Pi, Pd, Ge or Si and wherein each
benzene ring carries up to two substituents R'] to R'S, wherein R'1 to R'8 independently of one
another are -halogen, -NO,, -NH,, -NH(alkyl), -NH(aryl), -N(alkyl),, -N(aryD)., CN, -oxi-alkyl,
-oxi-ayl, -thio-alkyl, -thio-aryl and wherein the mentioned alkyl groups have 1 to 8 carbon
atorns and the mentioned aryl groups are -phenyl or -naphthyl or substituted derivatives thereof.

2. The recording medium according to claim 1, characterized in that the mole ratlo of -the
ion complex comprising the bis- or tris-phenolate or -thiophenolate and the ion complex
comprising the anionic metal thiolene complex or the metal diazo complex lies between 1:99 and
99:1.

3. The recording medium according to one of claims 1 or 2, characten'zed in that the

subphthalocynanines at least partly have eqal substituents A1, A4, A5, A8, A9 and A12 and eqal

- A2, A3, A6, A7, A10 and All.

4. The recording medium according to one of claims 1 to 3, characterized in that in the bis-

or tris-phenolate or ~thiophenolate the substituents R1 and R2 are the same as the _substi'ments R3
and R4 and the same as the substituents R5 and Ré6.

5. The recording medium according to one of claims 1 to 4, characterized in that in the

r‘metal thiolene complexes or metal diazo complexes the subsf_tments R1, R3, RS and R7 are all

the same and the substituents RZ R4, R6 and R8 are all the same. -



16 6. The recordi ng nmedi um according to one of clains | to 4, characterized
inthat in the netal thiolene conplexes or netal digzse repes, of the-
substituents are the sane in the fillow ng manner: R1/ R71R8 and R3/ R4
= R51RBBSE  The recording medi um according to one of claims | to 6,
characterized in that it it contain36in addition to the subphthal ocyani ne
at |east-one further conpound absorbing | aser energy. 8. The recording
medi um according to claim7, characterized in that the further |aser energy

absor bi ng ThapeuRiing Sediuy aﬂddﬁﬂngiY@ oné of chlirht 10y €, @hﬁaét@ﬂiﬁﬁzlﬁr{ﬁat%
di azo d or. a metal lized diazo dye. 9. The recording medi um accor |ng to

one ofc@] Luplkeng cpgplexes ﬁéﬂ?fé%léiiﬁz?e@fﬁlmeﬁeﬁaﬁf the substithents arcothe aams ia the

met al KEAGERE mAReR b, mpl ex, an N, N-tetra-substituted
par adllam ng’mphgngq andﬁgr é(2%%1;0 |ne 8 A data storage neans of the DVD-R

type with a substrate of transparent pI astlc with a reflecting | ayer and

with recordin bei n arran ed between the substrate and the
refl ez‘tl ngﬂrl grélg%g}agmraﬁ%@ng,{ Mgt Ok HamSe L & & HeRsg#ed dpnbptsitdt of a

I ecor ghnidnd RO bdiRioR &S ﬂ{edélﬂﬁnhﬁxﬁlo@fﬁxrﬁzf att 1R3§st (%Jn@' {iBhet éo‘&lp%un@- lbsomﬁg q%stglao ¢ the

storage neans according to claim 10, characterized in‘that on a

refl eet¥gly | ayer facing away fromthe recording |ayer, a second |ayer of a
transparent plastic is provided. 12. The data storage neans according to
claim1l, characterized in that the reflecting |ayer and the second

pl astic | ayied ree@@hgCaédiin@ Scfor@ing teElhiny @, chricRiEH YR the fliferPiRE Sk
varni sh |.ayers being joined to one another with an adhesive. 13. e data

st or aRfSORENEREMIROYBH & higy anbesiie, aoftyd|dye ng famnazeneidye. adiarcedstcar iaanetallined hat
the . .
diazo dye. .

9. The recording medium according to one of claims 1 to 8, characterized in that it further
contains a metaliocene, an acetyl acetonate metal complex, an N,N'-tetra-substituted paradiamino

phenol and/or chinoline.

10. A data storage means of the DVD-R tYpe with a substrate of transparent plastic, with a
reflecting layer and with a recording layer being arranged between the substrate and the
reflecting layer, characterized in that the recording iayer consists of a recording medium

according to one of the claims 1 to 9.

11.  The data storage means according to claim 10, characterized in that on a side of the
reflecting layer facing away from the recording layer, a second layer of a transparent plastic is

provided.

12.  The data storage means according to claim 11, characterized in that the reflecting layer
‘and the second plastic layer each carries a protective varnish layer, the protective varnish layers

being joined to one another with an adhesive.

13.  The data storage means according to one of claims 10 to 12, characterized in that the |

reflecting layer consists of gold, silver, aluminum or of a gold, sitver or aluminum alloy.



~reflecting | ayer consists of gold, silver, alum numor of a gold, silver or
alum num al l oy. 16 Septenber 2005 P1865E 17 14. A ngt iy Jgeguf act uri ng
a recqrding nediumaccording to one of the clains | to 12, characterized
inth ﬂspﬁé i on conpl exes of the recording nediumare individually
synthesi zed purified and dried and flhat they are then dissolved in the
desir quant.i rat10s_in an organic ol vent. 15. The method according to
cl ai mei%ﬂf, ?Egreacfiéc T ARG re?%ﬂ‘"ﬁ&é&%ﬁ?%‘ég i ene dyig Hagns btp By _
r eact ichgrastesizdapintihal the yanédiepl Bk QR Q@oﬂd@m@&uﬁ%&éﬁﬁdj@fdu&gﬁsﬂhﬁ' iZ2 tris-
phenol ate or -thiophenolate or of the netal thiol ene conplex or the et al
di azo P(':‘Hﬁﬁ"l?é]%? dygl andh@atyienaee her diserlvrg indghe (dasired IBantity antiest ivrinzergania t hat
the exgpes:. is a fivefold nolar excess. 17. The nethod according to one of
clainms 15 or 16, characterized in that the ion conplexes are synthesized
by stirring reactant m xtures at-tenperatures of 60-100-C for 5 to 50
hours.f18.§$ge mﬁ;hod aﬁfordin .to on of claims 15 to 17, characterized in
Re phit i

that t 8 AEGHAGe [ SF UG e hf agharastetizad Has fbab dhgyor cqmplexgs are

pht halspithésided€isy YabdhdRrsap mﬁdiétgfaﬂin@qml Enit Uit Nind &id-N _
presceggg of T%% diaggbicyglo [5.4,0 -%gundeceneH?E%%%gq%g$g$ﬁ% %;Pﬁod
accor dherplate ocitizpphengateon af hemeata! fiddlengcanipiex OBLE metahdiake ednplex.a nol ar
ratio to the phthalonitrils of 0.1:2 to 1:2. 16 Septenber 2005 P 1865E 18
ABSTRACT :

16.  The method according to claim 15, characterized in that the excess is a fivefold molar

€XCess.

17.  The method according to one of claims 15 or 16, characterized in that the ion complexes

are synthesized by stirring reactant mixtures at femperatures-of 60-100-C for 5 to 50 hours.

18. The method according to one of claims 15 to 17, characterized in that the
subphthalocyanine halogenide is synthesized by reacting phthalonitriles with boron halogonide
or aluminum halogenide in the prescence of 1,8 diazabicyclo [5.4.0]-7-undecene (DBU).

19.  The method according to claim 18, characterized in that DBU is applied in a molar ratio
to the phthalonitrils of 0.1:2 to 1;2. '



A recording mediumfor an optical data storage neans of the DVD-R-type
witable. and readable with a | aser beam of a wavelignidfefifer®805t 0 630NmM
cont ai ﬂfgﬁt.@ the absorption of the |[|aser energy a subphthal ocyani ne

(sPcY) . sPcY is present in the recording nmediumpartly as an ion
conplex with a bis- or trisphenolate B a bis- or tristhiophenolate (bPh or
tPh) and partly as an ion conplex with an anionic netal thiolene conplex
or a netal diazo conplex (MJ). The ion conplexes have the follow ng
struct ures: ABBEIRACDHPh -- YsPc' or sPCY - tPh -YsPc' | YsPc" and sPcY''-MC
wherein: sPcY-, sPcY -, sPcY'- and sPcY"'- are equal or different. The.
recordi ng medium exhibits a very high stability and is witable with very

hi gh writing 8e2e68 medium for an optical data storage means of the DVD—R—type writable and
readable with a laser beam of a wavelength of 630 to 680nm, contains for the absorption of the

: ;aSer energy a subphthalocyanine {sPcY). The sPcY is present in the recording medium partly as

an ion complex with a bis- or trisphenolate or a bis- or tristhiophenolate (bPh or tPh) and partly

as an ion complex with an anionic metal thiolene complex or a metal diazo complex (MC). The

ion complexes have the following structures:

sPcY —bPh~YsPc' or sPCY —tPh-YsPc

l
YsPc" _

and sPeY"-MC

wherein: sPcY-, sPcY'-, sPcY"- and sPcY™- are equal or different. The recording medium

exhibits a very high stability and is writable with very high wriiing speeds.



