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; e3edadZ: 6pT9 OPTI CAL RECORDI NG MEDI UM AND METHOD FOR MANUFACTURING I T
The invpi\ggﬁ? lies in the field of optical data storage neans and rel ates
a
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nt claim

i ndependent claimand to a nethod for nuf act uri ng theﬂﬁm

medi um according to the preanble of the corresponding i

Known optical data storage nmeans conprise a disk-1ike subst'8P€ of a
transparent plastic, a recording |layer deposited on the substrate and a

reflectj 3@; T‘UM‘QNE)%@ i r.mﬁh e conpri ses
on the %Ig%gi%gé ,Cﬁq‘?ﬁ% recording %Fbﬁgﬁéeposﬁzg@{gg?r al shaped
recordi ng groove. Data are stored by witing along this groove with a |aser
beam servi ng i.ting beam erein, the recording |layer is |ocally changed
and bubbl e TR IeRLOBAES otirchrit Of S CHE TUBG: BENG Py EIG 1 dmapical
subst r at@ording HelilB! adcaRifly BeRTprR&NYIe tRSTirsERéfaadde aim Gad % 4 hRmMdi bt en
track, wherein the reflection of the reading beamon the reflecting | ayer

i s recomtsyfagwiring ithe aptidal resbrdingp redinim decording by tgepreasalle o fthe berresppredimlpyD- R
(digital_ yersati Ile di sc recordable) differ fromoptical data storage neans
of the frifiﬁge tF?Etlgltbrrpact di sc recordable) in that the recording grooves
lie closer to one another and that the disks usually conprise two substrate
hal ves, between which the recording layer and the reflecting |ayer are
arranged. FoKngwintaptigal e starags mepnovompese 3 dislelkpahsisateiof i ransparest plagich of
630 to 8 r S ( R it . T I Ng.. r onsy: of
a recor gi r%%&g%él i1%#\8%?%4%%8rme;glg%%ﬁenagatah%ﬂkcggléﬁg%gire g‘gﬂ%@ﬁﬁ atﬁ%gecg.?dgl&
subpht hadyee.yRRistissthat compeisssnaithe snofidé e whish leveagdng tefenals deposinad! a spifal~ A~;
At o Ae N Ae A3 . A~ As 2 wherein A1 to A 12 independently of one

anot her shaped resording groges Dataprg glored by Writing alpRg, fis,gropve wWighp fasgyheam ssryingyr y| |
- oxi - al - ar =t RLQs p : : rel he
al iyl g e, ol Bk 1o Yocall cpdrlPal ISR, pitdfiffed
napht hy lbetyweenphe escotdivg hayéradraigihn sdestiateatA fuether et bdaer garving ak seduiingobeanX i s,

as for exanpl|le described jn the publication US.5776656, hal ogen, - Ok
TOC2bE SRR e iR WhATRIT e TerOD ah o BAEh R & 6 JERSRaE TR X | 5
a phenyleQrqdaN8RPEM kP Which preferably is not substituted. The
recording layer further contains in a known manner a quencher, for exanple

in the formof a nmetal conplex (e.g. netal-thiol ene conplex) and where
appropriate %p%licglb&alltail Etgfage B’%ranse éﬂﬁgltﬁpeaﬁmrtﬁigital versatile disc recordable) differ
from optical data storage means of the type CD-R (compact disc recordable) in that the recording
grooves lie closer to one another and that the disks usually comprise two substrate halves,
between which the recording layer and the reflecting layer are arranged. For writing and reading
DVD-Rs, laser beams with a wavelength of 630 to 680 nm are used (CD-R: 780nm). Suitable
recording layers consist of a recording medium which, for absorbing the laser energy contains

e.g. subphthalocyanine-boron compounds of the following general formula:
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.. bet ween

It is the object of the invention to provide a recording nediumfor optical
dat a stgrg%rgmeans being readable and witable with a | aser of a wavel ength

6 nd 680 nm (e.g. DVD-R), said recordi ng nmedi um bei ng based on a
subpht hal ocyani ne and to be di stingui sied from known such recor di ng medi uns

b Y I , O , i ah et c inf q
R e e T
tot heI mikyh n{okbﬂ'yhapxbelléyw&%t ethiovaliil, a-_thie-raiyl hé:ghhispﬂl@?—abﬁ,amiefsiﬂ alid WIKyDwW
optimal wite ener . _Furthernore it i.s the object of the invention to
Creat e EHBE BEF o AGRHPACIIT Y 1y cEDith 5 PHE Grrerhie GRoBP e tonr o
achi evedaB¥ed ARivafFeR! sHdieher@A yuEbard. t he method for its manufacture as

defined in"the clains. The recordi ng nmedi um according to the invention
contains as a | aser energy absorbi ng conmpound a subpht hal ocyani ne with

boron or al ugg ni as_ga tom This. h yani ne i h

recordi ng me?:lal ﬁmgsg%&%?(%?ﬁg%%% %cgmi %{9 H{)‘lﬂ%ﬁ&??ﬁé@éﬁ@ aial}?icfa% "?%nggﬁﬂi on
conpl exes —an@rtspagl. i ¢l daynepaiblitationsit &nsuigfesteiofi XXs Whehylc@ihesd sy @bug Wo
or three subphthal ocyanine units (sPcY-) and a bis- or triphenolate or a
bi s- or Whighspraierbhiels SobUestitutsbh- or >t Ph-) ion, and partly as an ion

conpl ex which consists of a subphthal ocyanine unit (sPcY-) and an anionic
nmetal thiolene conplex or netal diazo conplex (MO). The recordi ng nedi um
accor di ng t o Theeedondiag ldyenfurfherscaneaisainrskridwan iathriepwiqugnoher) foroskalmpleciaithe 3
sPcY- bPh - YsPc' or sPCY - tPh - YsPc' YsPc' and sPcY"'-MC wherein: sPcY,
sPcy , Smayvof ameetalmoprplexgfees. Srptalithigleng compleghands whers aRBIOBHS S B ebilighdohave
t he follgﬂ' maﬂ%ﬂﬁ‘ﬂ@l structure: Ait ~' "to As wherein Al to Al2
indepengen y of ‘one another are -H, -halogen, -alkyl, -aryl, -alkyl-aryl)

-oxi al kyl, -oxi-aryl, oxi-alkyl-aryl ) -thio-alkyl, -thio-aryl or

-t hi o-al kyl -aryl erein the alkyl grayps have 1 taq.20.carbon atons and

the aryl  goutbdhe CBREH it I RA RToYHE & ECRnd A1GER SRR febetorege

deri vat ipf&ss Bgﬁg e&fdablaned VAR Wit al 18sePOf 8 RvaREleAdtH BRI 630 GhE 680 Fh%h(e.%nd

t Ph have the foll om ng, general structures: bPh: r~ o(s> o(s\ C (Z~ ,>

R1~R2 ~ IF@P-I, kaid 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 it is the object of the invention to create a method for manufacturing the recording

medium.

These objects are achieved by the recording medium and the method for its manufacture

as defined in the claims.

The recording medium according to the invention contains as a laser energy absorbing
compound a subphthalocyanine with boron or aluminium as a central atom. This
subphthalocyanine in the recording medium according to the invention is present in the form of
ion complexes and specifically partly as an ion complex which consists of two or three
subphthalocyanine units (sPcY-) and a bis- or triphenolate or a bis- or tristhiophenolate (-bPh- or
>tPh-) 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 the invention thus contains the following ion complexes:



4 tPh: ols~-~o0~sj i \ v/ i R1~-V~ ~ R3 ~~ R s/R6 o~sj wherein at the
Iocat|0@ g% there is nothing, -CH2-, -CH4-, -S-, -O or -NH and at the

"location’o there is -(C'H2n-i))< wth n =1, 2 or 3 or -N< and wherein
each benzene ring additionally to the - or -S- group carries up to two
further substituents R to Rb, wherein R to R6 independently of one
anot her are - hal ogen, -al k -aryl, -alkyl-aryl, -oxi-alkyl,

- oxi ar ysPcYpyg Pherl‘%,?ﬁ é’FyISPCthtBhaWIs§¢ -thio-aryl, -thio-alkyl-aryl,

-S03H, -S0zH, -S03N(al kyl)2, -NHZ, -NH (alkyl), -NH (aryl) , -N (al kyl) 2,
-N (aryl) 2, wherein the al kyl droups conprise 1 to 8 carbon atons and the
aryl groups are -phenyl or -nafkP#lyl or substituted derivatives thereof;
wherein MCis a netal thiolene conplex or a netal diazo conplex of the
foll ow ng general structure: / S\ /S/ Mw~~vg ash" 6 v~ ~\ / N=N~ ~H
HO ... Nadspe¥8mc—6 5 wherein M= N, Co, Fe, Cu, Sn, Zn, A, Ti, TiOQ
Cr, V, VO Pt, Pd, Ge or Si and wherein each benzene ring carries up to two
substituents R’ 1to R8 wherein R1 to R 8 independently of one another is
-haI oge hel -NH2, -NH (alkyl) , -NH (aryl) , N (alkyl) Z, N (aryl) 2,
)Y{ ﬁyl oxi-aryl, -thio-alkyl, -thio-aryl, wherein the alkyl
groups have 1 to 8 carbon atons and the aryl groups are -phenyl or
-napht hyl or substituted derivatives thereof. The subpht hal ocyani ne units
present sPeYt SP@Yr, ebo¥ dindgPerédl mmcmlc@rd@fferglttsubnhﬂ@looamm apd haegytha félldveng
equal l'y subs g gd and have the sane central atonms Y (boron or al um num
or they S8 Sstituted difh rentd,y and havg ‘different central atoms Y.
Advantageously in all subphthal dcyani ne units tRe stituents Al to A4 are
equal to the substituents A5 to/A8 % substituents A9 to Al2.
Preferred exanpl es of subphf‘ha § , QW ng substituents:
Al to Al2 = -H (unsubstituted “-- Ag, A9, Al2 = -octyl and
A2, A3, A6, A7, Al10, All = -H;Ag ‘ o Al10,\ A11 = -octyl and A1,
A4, A5, A8, A9, A12 = -H A2 or A3 A AT—al0 oft A1l = -S-octyl and all
ot hers = -H A2, A6, Al0 = -phenoxy 8 " -H A, A5, A9
=-t hi ophenoxy and all others = -H A1, g = -oxi-hexyl, A3, A7, All =
-C O the bis- or trisphenol ates or the_bt or tristhiophenolates in the
recordi ng medi um according to the inve one may be present or a mxture
of various such phenol ates. At the B &Th each of the phenol ates the
substituents RL/R2 are advant ageously tjpe—gane as the substituents R3/R4
i L i sphenol ates or -t hiophenol at es

are the anions of the foI I owi ng phenol

2,2' -met hyl ene-bi s(6-te yl - 4- rrethylphenh?f
2, 2" - netHAranelgp & émftepﬁndesﬂy 9f one: ZORWT #keHothplogen, -alkyl, -aryl, -alkyl-aryl, -oxi-

6" i ot AU neRGty oA L BRI ke ot of i3S P IR et feronmtion )

4, 4- et hwle netdh2® cérboh-athmg and thé:)latyylgohmaﬂe) phenyl or naphthyl groups or halogen—
,4 buty Ildene g|s6tert - but rrﬁ; £ heno

> -t hivh Pgitatpddarivatives heyeofya "E’IFF&P?IB e gpron oza uzmnqrm 0-bis
- met hyl - 6- a- net hyl benzyl phenol ), 2,2'-thio-bis (4, 6-di-sek.-anyl phenol),
"-thio-bis(6-tert.-butyl-2-nethyl phenol ), bis- (4-hyroxy-3,
i -t erwheréinb¥h behiPy have the fglhivdeg, gendal-sbuetg®sdi et hyl am no- phenol ),
‘-diethyl-6,6"-ditert.-butyl-2,2"-bi sphenol,
‘-diethyl-6,6"-di-tert-butyl-2,2-bis-thiophenol, 1,1,3-tris
5'-tert.-butyl-4"-hydroxy-2'-nethyl phenyl)-but ane.
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Preferred anionic netal thiolene conplexes and netal diazo conpl exes are
thefoli,i)%/g%g: i S~/S1i S/I~\S_ N2 -..._/ \ N=N~\ NCH5)2 0 ~f O
_ 5)2N N\ / NO2 The nole ratio between the ion conplex (sPcY)Z-bPh
or (sPcY)3-tPh (ion conplex of subphthdl ocyani ne and bis- or tris-phenol ate
or - thippphenol ate) and_the ion conplex sPcY-MC (i.on conpl ex of
subpht hal ocyani ne and a ) tal thi ) ex or nmetal diazo

conpl ex) is between 1:99 99: ;gg medi um may contai n cyani ne,

styril, formazan, diazo a dyes as further |aser energy
absor bi ng conpounds in ?I
Furthernore, it may cof

¥@€ine i on conpl exes.

es (e.g. ?ocene), acetyl acetonate
nmet al conpl exes, N, N -tetra-alkyl -aryl)-substituted paradi am no
benzenes and/or chinoline with ght portions of up to 10 parts for
100 parts of the laser energy absSkbi conpound or conpounds. The
subpht hal ocyani nes wi th boron or d&gni umas a central atomare

manuf actured in that a suitably Bty titoeed 1, 2-di cyano- benzene

(dvant SRERY6 BBIToH B RaRPER o FEeC e, iRy &b the loction
[ 5. 4. 0] of Z4RERGED& (B Wik 25 zaor%ralleé; %nc( @I#féiﬂteﬁ&?%éﬁé i %ﬂd‘i’tidﬂgfgﬁ

ratio to the phthalonitrils of §.1:2 to ) I's reaction produces
subpht htothearOner F8l ggepicdeies Tipetostropfurther subgtimemte RiatcoBénivtiereirs R herR6

separately on the pne hand dissal ved w.t n ess. of his- or _
11 spheiRRReRAtOb i HOUSE e A i N Gh S EeeTbralk Brh vl -ox-
t hi ol eng, ,QBHI.QKXIOa[ryWﬂHi%@EW,&&Qo-%&ﬁf,nhﬁacaﬁ@ﬁmntg@gp,ugbmJ_go%q( TZPQN% -

five-fold excess) in a suit'able organic solvént or solvent xtdare an
an i ncr eBédkylsmpéEt(atyllr éNiatkybb.i Nlaroi) 4, orhezein dyalkylt growps( eomprisatl ©08 ¢QD@ f or

e AR Bl RS ST O S B 1 vt e and

recrystallisation or in another suitable manner, and dried. For producing
the recording_|layer, the separately manufactured subphthal ocyani ne ion
conpl ex&depin Mie iy agnetal thiplersromalel e ¢y die ¢amRlere ot ﬁOﬁqwmt gegesther e
approprgg&gm%ogether with the further conpounds in an organic solvent. The
sol ution of the recordy mediumis for exanple depesited onto the
substrate of polycarbonahgﬁgy spin coating and th@ﬁmﬁ$ dried. On the
recordi ng nedi um created | is manner, a ref ting}l ayer of silver, gold
or alum num or of an a]l oy hese netal s i €posited for exanple by way
of sputtering. This is| wh ppropriate, c Ler d wigh a protective
varni sh | ayer and the fisk Si i is flixed to a second
substrate having also p protecti Ve vags shifl ayer by way of an adhesive

| ayer. Exanple 1l: synthesis un titfut ed subpht{hal ocyani ne- boron
conpound Dried 1, 2-di cyanoh€n e 0. 5qg, 0. was {suspended under

ni trogen together wth|DBU kO. 2 noles) in frpshly di gtilled chl orobenzene
(12ml) . The suspensi oph wa led to -30C a om an injection syringe,
20.5 mM of a 1-nolar sol :#gg of boron chlori 18)| in n-hexane was
added slowy. The yel | w n solid body was slowy gnd with strong

stirring heated to

A
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to viol

8 60C, wherein the fluid becane black. The hexane was distilled off. Then
stirri ng continued at 100C for a further 10 m nutes. The col or changed
e%. e liquid phase was rem)vectli and the solid body was firstly
extracted with petrol ether (800-100C) “and then for two hours with tol uol.
The r eninBlefIM* BIMCS Fej Ou i wnVVas Tierioy ThaV| Voes:, ok 6f 5enel whanasfagd, with
petrol ether and sublined at 350C. The result was 3.57 (64% of a brown,
powder - P§NEaN$ FIBg GRTies Yriq tmorsubstituents R gp R'Govhiergin R (oK%ﬁ Jjndepagigntly o6dre,

o) | (DREGTe] o e O oy By NP e ot e

E EI\3/I)+ +2%xil-i;5ry14?l-tgi704§l§.)?g gﬁp-aﬁg) wh?ﬁﬁl, thé alky] lgﬁﬁ)ﬁgs Klag&)l, trc])@ 6arb(71?)tpmz @rd ¢HOdryl 256
, , 197, . e 2: Synthesis of a
trithi o8 %%Gﬂ%@ﬂ?ﬁt‘é@hﬁ\ﬁﬁ&ﬂ%@tﬁgﬁiE‘HW@V%ﬁ tﬂﬁ‘%ﬂ{]m conmpound (i xture of

regi o-i soneres) Dried 4-thio-phthalonitrile (460g, 1.79mmvl) and DBU

(I mmol) were suspended in 0.5 m chl oro-benzene under argon. Through a
canul I a, 0. 19i¢ sybphthglocyasfineafnita lprasemtintherecordide nigdiey ronosliyg toothe erveatibrat

-78~) was_added usjng.a.s]i.ght .argon exces ressure. The m xtur t hen
Stir ) ouniy BB SiRihiet 4R RS R i SRl RGRRT T Tooren fr ot ot Thgst oy
cool i NgmdyhBe RuKEituNd aiffdertlyagid sevd diftpsy dapsalVasmedy WaldRatigpeatigy ihidit ered
and chromat ographed wi th hexane/ net hyl ene chloride ( 1:1 ) on A1203. This

resul t equbiphtizdorygnigequnigs the subssituente\A L fohdtare ehsd ththe Sheiines 45 todfudndct ur e
of an ian I l,ocyani ne and bi phenol ate To a 5% sol ution of
O d nol e‘l@i?%?@’ﬁﬁ%ﬁ%)%gﬁégqﬁ -sPc-boron brom de in n-butanol a five-fold
excess with respect to nolar nass of the sodiumsalt of

4,4 -diethyl-6,6"-ditert.-buty-2, 2' bi sphenol was added. The obtai ned

sol uti on was Psaferradexamples obsubphthalogangeehavedhs olowing sybgisesgtient | y pour ed
into cold water wherein organic constituents precipitated and the

wat er sol ubl e i norganic salts were dissolved. The precipitated solid body
was fil tadrtedh1@f<f -H (uasubatituedisBc Yt er, recrystallized from ethanol and dried

in a vacuum 9 amle 4. nu ture of _an_jon conpl ex of
subpht hméﬁaﬁﬁ@?ﬂ%ﬁ?aﬁmgﬁ%ﬁi&A16§Ag, B30 F B of 0.01 ol of
2, 6, 10- tyd phengxy7,sKeo, ponan.erem 4@ AN achher gshenzene: grfi vef ol d excess in
relation to the subphthal ocyanine of the sodiumsalt of
4, 4" - di &20r1AS A8 ordiZ, AdP ALY =-3-@tyl biagd alhpptiend] was added. The obt ai ned
solutio prred for 10 s at ,800C. Thereafter the solvent was

o7 B Bh g Bieend] aIEhee S

distill ef Twas recrystallized from ethanol and
dried i A12A6AA0EhiopHEbRY € ahd alMatheisacir e of an i on conpl ex of

subpht hal ocyani ne and netal diazo conplex To a 5% sol ution of 0.01 nol

1, 5, 9- t AL A9 O FeABREXEPcABA BT )Clbr oni de i n di met hyl for mani de/ HZO
(95:5),

bi s- (2- hydroxi -S-nitro-4'-diethylam no-di azo-phenol )-TiO(l1)-tetra-butyl
ammoni um br oi@fdke bizs oadibphenoldtes abtha ibive dr 3xddthibplenolass is tthe reedrdingr médumour s
at 700C, cogled and poured into cold water. ,Theﬁaf ter the grocedure was
the samdceEdiggde fiedRYEnian eus i3y & Presei-orA BIpUre \Oh Yarious Sel PRgnokies; Hi the
conpl ex sofe siRARERN GuHephde1ARdndBlRtingd R R2he 0 : tion
of 0. Olrsmlel, 5 9-tri hexyP- oxy-3,7,11- tlrui chl oro- sPéi- g%?%@%?ﬁlsﬁfﬁk@g?g%naggﬂél n

di met hysélmstitrenis RS/RHLend(RBRS.) |,

bi s- 1, 2(4- met hoxybenzol -1, 2-dithiolene)-Ni (l11)-tetra-butyl anmroni um brom de
was addes. The obtained solution was stirred for 15 hours at 70C, cool ed
and then pourpggerdt &aﬁ@léé d@’aéiﬁranthﬁ 1RAOLRE of NBidPheSISId Bre RS 2hiBRs SANR as

described in exanple 3. Exanple 7: nufacture and testing of optical data

st or age folbawing Phemolson conpl exes cont ai ni ng subpht hal ocyani ne obt ai ned in

the exanples 3 to 6 were used for manufacturing DVD-R data storage neans.

The separately manufactured, purified and dried

subpht hal neyeaidne-hisd i -BiD4 n@dhaghEabexes and, where appropriate, further

conmpounds wer e dissolved under stirring in an
2,2'-methylene-bis(6-tert.-butyl-4-ethylpheno}),

2,2'-methylene-bis(4,6-dimethylphenol),
2,2'-isobutylidene-bis(4,6-dimethylphenol),



10 organic solvent or solvent mxture (e.g. 2,2,3,3-tetrafl uoropropanol)
2-ethox¥fé§§$ol, di azet one al cohol /butanol (10:1), diazetone

al cohol Fi opanol (10:1) or ethylcellosolve) in the desired quantity
rati os. The concentration of the solutifons was varied in the region of 0.5

- 5% (wsi,ght) . . The. necessary substr di.sks of pol ycarbonate were

manuf a\(,:\?’l%r QSEMFHF%’]ISZ%W%W%&M'SY?liéleC‘gfpﬁm)er 120 mm thickness 0.6 nm) . The
di scs cQ;’mﬁétﬁgaldn@ais(z,@.d{stéﬁf-a@@paelgﬂpove spiral with a pitch of 0.74m
Dependi ng on the used recordi ng nediu groove depths in the region of

. sed d
100200nﬁ%@%@r@ﬁ(%e&t'hEWI'ﬁ'leP@Qg]]érn of 180-400nm were sel ected. The
recordi BG _hay aer eposi spin coating. Depending on the optical
par amet g%s{}g%(s{sﬁseééﬁggnrq’gﬁ%{rhg@ﬂg@g)érbi ng conpounds in the recordi ng medi um
t he thi ¢Rhitdsbisld-inbthyl-6¢emaingtbehapsiieaol)n the grooves were varied in the

range of 90-140nm and on the lands in the range of 10-30nm The coated

pol ycar Brtiesbis(ft-di-sakeamylphenclubsequent |y dried at 70 to 80C. By way of
sputteri : Q. l.ecti with a layer thickness of 70-120nm was
deposi t33@‘%‘38@@3@%P‘i“ggﬁg‘gér“&lé@?‘?/e varni sh | ayer (thickness approx.

4( er r) mpiswdshydeqyeas; bidicbrizbdtyiheneyd)-sudplede, LTV i rradi ati on. Pol ycar bonat e di sks

W t hout ) Jretal layers were |ikew se provided with a protective

var ni shz%’ég'dlgﬁy po-ea&@lone disk with a recordi ng, netal and protective
var ni sh 4l & \ACk QS M v | a protective varnish | ayer were

adhesi vél@ﬁﬁg}yggg ?@gg?g%g%\é% REPHH&Q/”Q a suitable adhesive. As a standard
dat a st drdadethyb&osdi-drtskusylvid,2-bisdahippleoolli ng | ayer of the trinthinecyanine
dyes of _t c any Fuyji.Fpoto Fil . L re manufactured in the sane
manner 1t1hh§5"&f§£}§)erh'i’b‘FYE'é‘P¥F§°¥Y65 r%‘%&‘ﬁﬁh@?bg’%f*es: / N+ N CLO4 \ / N+ N/
C104 11 The recording | ayer of the standard di sks further conprised a
quencher (Q, e.g. IRG 22 of the conpany N ppon Kayako Co. Ltd.. The disks
manuf actPugfeed aniorhemetah thiolerescotpiaxes trsmethiodizzogemplaxes are dhe fallewingst ed usi ng
a test apparatus of the conpany e-focus with a | aser beam (wavel engt h
635nm linear witing speed: 3.49m's). Then the%

envi ronnmentp=stability (accordi ng=toijthe |S4 105°
ai r-cool ed ’eQ | anps and accerding to JEC68- 2- F
dat a storage ans conpri sing ordi ng | ayer
accordi ng t SOZE N ENERE

st anglar ds, al‘ss

clinmate tests. In subs uent tabl e, |the fest results ape sglﬂmri zed as ngan
val ues i n dompaui i 3O0fl thejart (best valuetdccording to
US- 6168843, Cor por ati on an ndard|di sks with aOrécorging medi um

based on neEt™ dyes). The op data&tﬁr S co\r;zri gy a
recording layer of a recording nedi ym ac¢or 5)% =~ Nt may
successfully write and read with a Tl.aser |beam wi t ! wavel eng of 650nm
wherein also here the standard paranmeterg are achieved. A conputRro, .
sinmul ation indicates that the optical datla nenories with a recording | ayé€
of recordi ng nedium according to the i nveat+en may al so be witten w
writing speeds | arger than 4x. 12

=

The mole ratio between the ion complex (sPcY)z-bPh or (sPcY)s-tPh (ion complex of
subphthalocyanine and bis- or tris-phenolate or - thiophenolate) and the ion complex sPcY-MC
(ion complex of subphthalocyanine and anionic metal thiolene complex or metal diazo complex)

18 between 1:99 to 99:1.

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 ion
complexes. Furthermore, it may contain metallocenes (e.g. ferrocene), acetyl acetonate metal

complexes, N,N'-tetra-alkyl- (or -aryl)-substituted paradiamino benzenes and/or chinoline with
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(2)7.064487.9sPcY-m diazo c. (3)6.968477.815% 1) + 85% (2)6.770487.65% (1)

+ 95% ( - %0161 +461Q % ( 9 + 100 +
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recor di egmpathidesm f or an optical data storage neans veritable and readabl e
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(sPcY) presefmhe pasphthaloeganivesiwith berop loe ¥luniifilin as Biceftfal tatdns BREAMBLRIred iR
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equal ofDBU fuesdeasta caredlysh tedearttigeofisly withi axgolstraticctouhephthalofitrA8 ofiér2abn: A1 t o
Al2 indegpendently of one ot her are -H _.-halogen, -alkyl, -aryl,

- al kyl - §B§$|r?a®8&¥aqdk9?5,a SF@J%thla?WE“e?%?ﬁ@f&%w -aryl, -thio-alkyl, -thio-aryl
or -thio-alkyl-aryl, wherein said al kyl groups have 1 to 20 carbon atons

and said aryl goups are -phenyl or -naphthyl groups or hal ogen substituted
derivatives ({lhewsalphthatospanibechaldgenideiis theorseparaely ainuthe noerhandhdisssived bth and

R1oRp eses pofis Of bthentiEB A of el Sthet 150 with ar’ Gopes Spntinitorgtat Hidieis i
at the LoGafkQR mitalZiiideotplé Rabitta@oustiitar apgretHive-fold exce) in a suitable

organic solvent or solvent mixture and at an increased temperature is stirred for a longer time

(e.g. at 60-1002C 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 appropriate 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 reflecting layer of silver, gold or aluminum or of an
alloy of these metals is deposited for example by way of sputtering. 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 varnish layer by way of an adhesive layer.

Exambple 1: synthesis of an unsubstituted subphthalocyanine-boron compound

Dried 1,2-dicyanobenzene (0.5g, 0.04mol) was suspended under nitrogen together with DBU
(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 yellow-green solid body was slowly and with strong stirring heated to
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t hereof . 2. The recor medi um according to ¢ 1, charaCterized

t hat t h&)nzilse(5),ae7.6 (85), 13%(1Ebn conpl ex conpri si ng the bi s- or

tris-phenol ate or -thiophenolate and the ion conplex conprising the anionic
metal thiolene conplex or the netal diazo conplex lies between 1:99 and

99: 1. 3. The recordi ng nmedium according to one of clains 1 or 2,
characterized in that the subphthal ocynani nes at |east partly have eqal
subst i t Examplerd: Syhthesit®f aAsithidscydlrsibstiQiterthshibpdthalo@anife aluiGinuaAy conffiéuraind
All. 4. The recordi ng nedi,um according to one of clainms 1 to 3,

char act &nPgure ot TepiRAsomeredne bisor tris-phenol ate or -thi ophenol ate t he
substituents R and R2 are the sane as the substituents R3 and R4 and the

sane as the substituents R5 and R6. 5. The recordi ng medi umaccording to
one of Ordnd-thio-phthalonigtiar(@6dg rl. Psemph andalPBUn(lmmeolhwess sesperdednio @bl exes

o andMPHECSTRR Bof ettt he Rl sl g pRL bt Hafhfin ol
(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 800C. After cooling, the
precipitated black solid body was washed with hexane, filtered and chromatographed with
hexane/methylene chloride (1:1) on Al,Os. This resulted in 201g (44%) of a sticky violet

compound.

Example 3: Manufacture of an ion complex of subphthalocyanine and biphenolate

To a 5% solution of 0.01mol 1,4,5,8,9,12-hexa-octyl-sPc-boron bromide in n-butanol a five-fold
excess with respect to molar mass 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 80oC, cooled and
subsequently poured into cold water wherein organic constituents precipitated 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.



16 6. The recordi ng nmedi um according to one of clains 1 to 4, characterized
in thatP' e netal thiolene conplexes or netal diazo conpl exes, of the
substituents are the sane in the fillowing manner: R/R2 = R7/R8 and R3/ R4
= R5/R6. 7. The recording medi um according to one of clainms 1 to 6,

char act BgamB 4: Madighctike bft art DR cBhipTex oF sabislithhreBydiind A1 SisfhdPHAbRGY 2Ni ne
at least one further conpound absorbing |aser energy. 8. Therecording

medi um according to claim7, characterized in that the further |aser energy
absor bi R
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reflect dﬁg:linémebuumhar acterized in that the recording |ayer consists of a
recordi ng nmedi um according to one of the clainms 1 to 9. 11. The data
storage neans according to claim 10, characterized in that on a side of the
reflecting | ayer facing away fromthe recording | ayer, a second |ayer of a
transparent plastic is provided. 12. The data storage neans according to
cl ai m 1Exanipte dvienufaemire of ainin dongplexadfisebphthglocpanine amdintetsd diazo eomhpjeixast i ¢
| ayer each carries a protective varnish |ayer, the protective varnish
| ayers being joined to one another with an adhesive. 13. The data storage

means agqgokdsag s8igHa &f 06.0¢! ﬁio[TBl 3,9- uﬁ%xa;%.en@iyamoa&éﬂmgcbrbmdeh% difBthyl
reflecting |ayer consists of gold, silver, al'uminumor o d, sil ver or

al um nuferadanoge/Hz20 (9575)1 bis-(&- hmlrmd-mm-4 r@ﬁbylamm-mh@ phexne&&ng (THefetmabiitpim
according to,one of the ¢ 1 char act t hat i on

conpl ex iy, Brqoide, was ﬁ@%ﬁf‘%ﬁ‘%ﬁ%‘ﬁ“ﬂ%‘f?ﬂ ‘H%Fa é&% ’%l@yri @td§d;§r 9% and
dried aggy F&%d ﬁm'&?ébl@ﬁl@teff NeRrddfisSAb YRedurt HAahe Shd AdicabbRE if dkahidld BS I N an
or gani ¢ sof vent . The nmethod according to claim 14, characterized in
that the ion corrpl exes are synthesi zed by reacting a subpht hal ocyani ne

hal ogeni de with an excess of the bis- or trisphenolate or -thiophenolate or
of the metal thiolene conplex or the netal diazo conplex. 16. The net hod
accor di IBxahipl€ bAManufactiaopahaon 26thplex éfhaibphtitalevyaniie drel mefal \dEfh@dleneol ar
excess. 17. The nethod according to one of clains 15 or 16, characterized
in that comPleXon conpl exes are synthesized by stirring reactant nixtures at
tenperatures of 60-100C for 5 to 50 hours.

To a 5% solution of 0.01mol 1,5,9-trihexyl-oxy-3,7,11-trichloro-sPc-boron(III)-bromide in
dimethylformamide/H,O  (95:5),  bis-1,2(4-methoxybenzol-1,2-dithiolene)-Ni(II) -tetra-butyl
ammonium bromide was addes. The obtained solution was stirred for 15 hours at 70oC, 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 to 6 were used for

manufacturing DVD-R data storage means.

The separately manufactured, purified and dried subphthalocyanine-containing ion

complexes and, where appropriate, further compounds were dissolved under stirring in an
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10Kspeed:1£4K9m/s ). Then they were tested for light and environment stability (according to the ISO-
105-B02 standard using air-cooled xenon lamps and according to JEC68-2-2Ba and JEC68-2-
30Dd).

All data storage means comprising a recording layer of a recording medium according to

invention fullfill the standards, also after the light and climate tests.

In subsequent table, the test results are summarized as mean values in comparison to the
state of the art (best value according to US-6168843, TDK Corporation 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 computer simulation
indicates that the optical data memories with a recording layer of recording medium according to

the invention may also be written with writing speeds larger than 4x.
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109%Q
(sPcY),-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
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10% (1) + 30%(2) + 60% (3) 6.4 71 48 7.5
30%C1 + 10%(1) + 20%(2) 6.2 72 46 7.4
+40% (3)

standard 6<OSE<12 >60 >45 <8,0
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or trisphenolate or a bis- or tristhiophenolate (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~YsPc! or SsPCY —tPh-YsPc'
|

YsPc"

and sPcY"-MC

wherein sPcY-, sPcY'-, sPcY"- and sPcY"- are equal or different and have the following

structure:

wherein Al 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:
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wherein at the location of Z there is nothing, -CHy-, -C;Hy-, -S-, -O- or -NH- and at the location
of Z' there is —(CyHq.n))< with n =1, 2 or 3 or -N< and wherein each benzene ring in addition to
the —O" or —§ group carries up to two further substituents R1 to R6 which independently of one
another are -halogen, -CN, -NO, -alkyl, -aryl, -alkyl-aryl, -oxi-alkyl, -oxi-aryl, -oxi-alkyl-ary], -
thio-alkyl, -thio-aryl, -thio-alkyl-aryl, -SO3H, -SO:H, -SO3N(alkyl),, -NH,, -NH(alkyl), -
NH (aryl), -N(alkyl),, -N(aryl)z, wherein said alkyl groups comprise 1 to 8 carbon atoms and said

aryl 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:

RaAY |
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wherein M = Ni, Co, Fe, Cu, Sn, Zn, Al, Ti, TiO, Cr, V, VO, Pt, Pd, Ge or Si and wherein each
benzene ring carries up to two substituents R'l to R'8, wherein R'l to R'8 independently of one
another are -halogen, -NO,, -NHp, -NH(alkyl), -NH(aryl), -N(alkyl);, -N(aryl)s, -CN, -oxi-alkyl,

-oxi-aryl, -thio-alkyl, -thio-aryl and wherein the mentioned alkyl groups have 1 to 8 carbon

atoms and the mentioned aryl groups are -pheny! or -naphthy! or substituted derivatives thereof.

2. The recording medium according to claim 1, characterized in that the mole ratio 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, characterized in that the
subphthalocynanines at least partly have eqal substituents Al, 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 substituents R3

and R4 and the same as the substituents R5 and R6.

5. The recording medium according to one of claims 1 to 4, characterized in that in the
metal thiolene complexes or metal diazo complexes the substituents R1, R3, R5 and R7 are all

the same and the substituents R2, R4, R6 and R8 are all the same.
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contams in addition to the subphthalocyanine at least one further compound absorbing laser

energy.

8. The recording medium according to claim 7, characterized in that the further laser energy
absorbing compound is a cyanine dye, a styril dye , a formazane dye, a diazo dye or a metallized

diazo dye.

9. The recording medium according to one of claims 1 to 8, characterized in that it further
contains a metallocene, 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 layer 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, silver or aluminum alloy.
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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 temperatures of 60-1000C 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.



