WD 2006/ 024642 PCT/ EP2005/ 054270 1 USE OF
THI AZOLYL- PYRI DI Nl UM DYES FOR OPTI CAL DATA RECORDI NG

w6 206@24enEsent invention relates to the use of PCT/EP2005/054270

t hi azol yl - pyri di ni um based dyes in optical |ayers for
opti cal data recording, preferlably for optical data
recording using a laser wwith "a wavel ength up to 450
rim The invention further relates to a wite only
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capabl e of recording and reproducing information wth
radi ati on of blue |aser, which enploys a

t hi azol yl - pyri di ni um based dye in the optical |ayer.
The present invention further relates to new

thi azol yl - pyridi ni um based dye conpounds. 15

€ Bt invh & efat DE%SrahibIACLSFidEANR ASEPR)ES in optical
att ntéltorq}ns |hn tif—1 a%\/ Isﬂgl of Ji &g%_fa@% optﬁléca €8 m optica
btyers afgleoptféo}rdm wicalding pmfetalilly dorcaptivalcdatalies arslingGising) a laser with
and [ecor ital versatile discs (DVD-R) can
EBW’%JFPBT Q‘?%é@f“&r ng | ayer, numerous dyes based on

pht hal ocyani ne, hem cyani ne, cyanine and netallized

azo structures. These dyes are suitable in their
The pn/@nﬁmeﬂltﬁhen rglatesite B Write onlyyead mane(WRIRM) type ppii¢ad recording

Ingglélmp ¢ aqlgll‘ rc;“gg#ﬁe C]iegl‘ (r'atgglnfﬁ ?ﬁfﬂrl%%&oglf\giﬂ?léa 1&1?10St ri:%{]u% laser
SARh elmpld))tsya thia@vlyl-peridiaiunt Bavdd ?/da i thy opicallykr.as | i ght

and thermal stabilities, durability for storage or
non-toxicity. For | ndust rial application, these dyes

?@é{ g . é&g Elﬁgvetﬁﬂbﬁ ﬁJ‘?Jr]mI%r Ie?dftesttja%e?ﬁg{/ézﬁg%&r{ﬂgn@épﬁa%éé d§7epcompounds.

suff|C|entIy soluble in the organic solvents

KL kot 58 s e
SR SbRZe NEShRercid REQAUDR doRiRch®EQODRK) Qﬁ‘& Fe%ﬂdﬁﬂe digital

¢
var| at| o%s Iin the reflectivity causeg by physi cal
dersasilerdisco VYR Jadan epataing as resbrdong layer] nwheroas dyas |bgsadocm

PR Pgranis RYnEYBiRe PRt beplRE SRRy o dves are
36107 41%112&5’&-5{155’ BOIRS MABARY fserdv AR LA & OfRR General

discs (CD-R) are widely known as a M type opti cal
requirements for dye media are strong absorption, high reflectance, high recording

sensitivity, low thermal conductivity as well as light and thermal stabilities, durability

for storage or non-toxicity.

For industrial application, these dyes have to be suitable for the spin coating process to
prepare thin films, i.e. they have to be sufficiently soluble in the organic solvents

generally applied in the spin coating process.

WORM (write once read many) type and erasable type optical recording media
reproduce information by detecting variations in the reflectivity caused by physical
deformation, by alterations of optical characteristics as well as by phase and magnetic

properties of a recording layer before and after the recording.
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recordi ng medium Recently, digital versatile discs
(DVD) with increased information storage capabilities

WQOIpb02464¥ CByt es have been commerci al i zed. 5 ACTEEEMDS/654270

technol ogy adopts as a light source a red diode | aser
with a wavel ength of 630-670,nm Thereby the pit size
and track interval can be reduced, increasing the

i nformati on storage capacity by up to 6-8 tines

Reeasdatiel compachdizes(CIBR) ey idely @WS(@WQRMMQ opdicalc
d
5 A8 P R A Bt normatin

§loragk tababiliies mp @6 4 CaiPpieshaverbeeiRoyrametrdializedhs
El ectroni cs, Samsung El ectronics Co. Ltd., Sharp
Cor poration, Sony Corporation, Thonmson Miltinedia)

Thé Dgﬁj-ﬁgteélﬁlom%#%aggtg a&h hghﬂ QtRNErell Puﬂ@ YdsEfvith a wavelength of

recording tec new specification increases
63 6datm. Shaebygtheypnt size aaa @B irdervalaran beeedncdd,igereasyrgy the

m di aneter, di S¢c t n di ode
PEmBf sl FAP I SO SR BHES G | aser
di odes), the pit size and track interval can be
furthgr reduced, agaln i ncreasi ng the storage capacity

Biu-zay dnsae (Blofraydiss inaigandabdevsieped by Hitenhiditd o pG Blebfronics

fie Me g nit a1 biopestofhdrandl KoRe Hidfins

BREtranicE ‘S@frﬁh@Eﬁe@ﬁ‘&hes theaap Sh&r@'Cdrﬁ(Yrﬁﬁon S%Qy doHsiration,

di scs or wavers of organlc po ynerlc materi als are
Eh@rdsqlsMghbmdlﬁtaeesgomg & g the extundestoneds oati@l recording

b I t
BRANGOR2 P0G DEGholonIpLeL I IR BASEY o L GV per

fadbidngClapdr fbt g2 opt dlméteﬂaiaé. iByyadoptifg & BlueGitddel 1a3¢e withs
deposited thereon in a thin and uniformfilmof high

ypyelenath qlidd rp (GAY ca SHhlager diedes) teasait sipg and track igferval can be
e iR, R ingyiyide o {fall; UBacPb af brP Bk

data recording medl a may conpri se further |ayers, such
esive Ia ers Qr .addijti onal

rotectlve e
iﬁ? Fm?tlﬂpé?f?ptl d;"@ fﬁ?%aﬁna énefd(’)ar isknppn in fieprt Anraticel data
fdcbfBiff mb&g rhl % oal?%%g a shtbberatBin@ el elorlig ¥ %‘éﬂ} déét/ optical layer.

deposited b I ng, vacuum evaporat ,
Uswellyrdjscs oo lealverg of organicpolymerakateyals afthseg nesubstrates. Preferred

ess in IS, Spin coating to.for i cal
SRR preobiertooat (b QL RS ar oDy s asd v BB b s Fipstrate
ﬁas to provide an even and uniform surface of high optical quality. The optical layer is
deposited thereon in a thin and uniform film of high optical quality and defined
thickness. Finally, a reflective layer, e.g. aluminium, gold or copper, is deposited upon

the optical layer.

Advanced optical data recording media may comprise further layers, such as protective

layers, adhesive layers or additional optical layers.

To provide for a thin and uniform film of the optical layer, the material is usually
deposited by spin coating, vacuum evaporation, jet coating, rolling coating or soaking.

The preferred process in industry is spin coating to form an optical layer of about 70 nm
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to 250 nmthickness. For the application in the spin
coating process, the material of the optical |ayer

whamehpiche hi ghly sol ubl e in organi c sol vent s. POEEP2005/054270

1795369 and US 3, 703,577 (Anerican Cyanam d Conpany)
di scl ose conpounds of 5 the followi ng fornula, in
particul ar thiazolyl-pyridiniimsalts and

oxazol yl -pyridinium salts, their synthesis and the

tps2 0o thiekness: Sap e rarliqasion irhihe SpiReiORHRE BIOCETS oBe material of the
%ﬁk%gﬁd%g }%@E@&é 2@1}),%%%% g%g%(r: ?3%1?%?% gn) Xdl \scINos esRl
2- (4" -pyridinyl)- th| azol e derivatives, in particular
R s I SRR o TR A

me“foﬁé\lzvmggfollﬁﬁ{lé ift barticulaf thiazB1- gﬂ&ﬁrﬁué Hts, a%a’oxézciﬁ’ﬁapyrldlmum

descéri be the salt forrratl stituted
salta,z‘rhlw synthebis andath@hmof tB¢se Wamipeurids| for the laveringlafdoml glucose

b;yﬁl?;’fg googh(? 1 1959, 198) describe the

d| chl or obenzyl ) -4-[thiazolyl (2)]
-pyridini um brom des. WD 2006/ 024642 PCT/ EP2005/ 054270
4 NCBr N S C C Surprisingly it has been found,
that thiazolyl-pyidiniumbased dyes as descri bed

bel ow
N\\ / \N+_R
A

R1
R2

US 4,571,402 (Schering Corporation) discloses 2-(4'-pyridinyl)-thiazole derivatives, in
particular carboxylates, carboxamides and thiocarboxamides, their preparation and their

use as bronchodilating agents.

Kerr et al. (J. Am. Chem. Soc. 82, 1960, 186) describe the salt formation of substituted

oxazoles and thiazoles.

Wallenfels et al. (Justus Liebigs Ann. Chem. 621, 1959, 198) describe the synthesis of
1-(2,6-dichlorobenzyl)-4-[thiazolyl(2)] -pyridinium bromides.
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are useful as dye conpounds in optical |ayers for
optical data recording nedia. 5 The present invention

wo b@wcetwere rel ates to the use of thiazolyl-pyrpPdi/EP2005/054270

based dyes in an optical |ayer conprising

t hi azol yl - pyri di ni um based dygs as descri bed bel ow and
to the use of said optical l|ayers for optical data
recording nmedia. 10 More particularly, the invention

rel at to a—white gpce read many (WORM type optica
r &cor g di um capabl e of recording and
r eprloduCi

'meXion with radiation of blue |aser

of pr§erab| y i ich enploys a

thi azol yl - pyri qpniyr d dye in the optical |ayer

15 The invention fukther relates to new

t hi azol yl - pyri di ni um based dye conpounds. The present

invention is directed tdlan optical |ayer conprising

at | east one dye conpound of formulae (1) or (I1)

R7TH R6 An- R7 R SNS An :::: S +RL RA R 20 Rl

Sl gl 1 o HOS 51, Y BOBD B PO B AR 0BG T betow
resen S a represents I hear or

&lle ubefubhkdye, corfpotindsin optickt pareeivl bytical dsta eccardih fiedia.

represent hydrogen, cyano (-CN), hal ogen, nitro

(N®2), hydroxy, Cl1_8 al koxy (-OR) wherein the al kyl

%k}ﬁ%ﬁq %@eg%&??x‘égf&)& qgﬁfé%ga 585l ﬂﬁatzag,l-pgri i gesed dyes in
wn DPﬁCaR&mefﬁﬁlsmahlan@ﬂsbpmmmhybdsydﬂ dygens deCHib8d béllyland o

mhereln t he al kyl can be

gﬂ‘féﬁ%&% ?ﬁ“b?%%cab]raygﬁ %‘t‘?ﬂt%if‘ ldpigipeesding medigy | hydr oxy
(-OH), by C6_12 aryl or by -NR8R9 in which R8 and R9
are independently hydrogen, C1 8 alkyl or C6_12 aryl;
More particularly, the invention relates to a write once read many (WORM) type optical

data recording medium capable of recording and reproducing information with radiation
of blue laser of preferably 405 nm, which employs a thiazolyl-pyridinium based dye in
the optical layer

The invention further relates to new thiazolyl-pyridinium based dye compounds.

The present invention is directed to an optical layer comprising at least one dye

compound of formulae (I) or (IT)

R7 R6

o

S __N

(1) (I1)

wherein
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10 CX3 where X can be chlorine, fluorine, brom ne;
ClL 8 alkylthio, wherein the alkyl can be unsubstituted

worosobstit t uted by C1_8 al kyl, hydroxy (-OH), POWEER03E54270

aryl or by -NR8BR9O in which R8 and RO are

i ndependent|ly hydrogen, Cl1_8 §I kyl or C6_12 aryl; R2
and R3, 15 R4 and R5, R3 and"R4 (only for (lI1)) can
forma saturated or insaturated honocyclic or

Ret er ocykepresents g &enresenis adineay ordiran redk¥li ng whi ch

Rt ROV Bty (b B8 YRRl i el (9 Ralogen,
anot her I\n&m QNQE rmggimytyl{ I@ﬁ?ﬂ;:oxyy(aﬁﬁ) h@v—héihd)n thh alkyd) &), can 2@
(- Ry wharbsitiga Of Siveytoteirky Cralbe e ot PRt Cop arvl or by

substit Ut}ﬁ@g Xn%‘.ﬁ%l@g |R9aPé’ﬁll'a§1’%=)ﬁdént?'Be ! n%‘)‘pen TS 101‘ C6 12

aryl or RBRI 1 n Ich R8 a
hydrogenaryl C1_8 al kyI or C6_12 aryl; Ilnear or

branched Cl n the aI

noubst | Eut B ophessin UERLS) fan WByERtuE iy fptinued by C1.
hydroxy 4k{#hy drby CoOrd2bnC 1&35 I which'Rk 6hd

and RO are mdependent yyzl gdra\ggen thﬁgﬁgm yllcorkOB ?gare
aryl;  CxdengndenlyshysisegeneCohalylias€e s Bybr i ne, broni ne:

i near opbranched. c. Suglkylihiie. whisrei n the al kyl

can be ungSubstitutad orf y Cl1_8 al kyl,

hydr oxy Cr Ckylthiy, Witerdid thy ylkyladan by MRS RS tddor 3abstirted by Ci5
R8 and are |nde8endently hydrogen, Cl1 8 al kg or
C6_12 ar 3kyl, hygyoxy ©OkPy by Cogider qr YuN&aBstq vhich Rs gpd Roare

substitu I h , nitro
(NOR2) , c{’/’agp&? ’@f&iﬁ"%’a‘%&é e Mg 1%& % by - NRSR9
RmaMRg;h WO 2006/ 024642 PCT/ EP2005/ 054270 6 R8 and R9

g;e Rdependently hydrogen, Cl1_8 al kyl or C6_12 aryl
a?fi/ C8 alkoxy (-OR): or R6 and R7 can forma

?g%?rpul?(g | fonlypioX (PP e Gofnh AYathitdl] HSn@nG B AbRdcRic or
heterocyclic five-membered or six-membered ring which may additionally
contain oxygen or further nitrogen as a ring member.

R¢ and R; independently of one another, represent hydrogen, cyano (-CN), halogen,
nitro (NO), hydroxy, linear or branched C; s alkoxy (-OR) wherein the
alkyl (R) can be unsubstituted or substituted by C,.s alkyl, hydroxy (-OH),
by Ce.12 aryl or by -NRgRy in which Rg and Ry are independently hydrogen,
Cis alkyl or Cq.15 aryl;
linear or branched C; s alkyl, wherein the alkyl can be unsubstituted or
substituted by C, g alkyl, hydroxy (-OH), by C¢.12 aryl or by -NRgRg in
which Rg and Ry are independently hydrogen, C, 5 alkyl or Ce.12 aryl;

CX; where X can be chlorine, fluorine, bromine;

linear or branched C, s alkylthio, wherein the alkyl can be unsubstituted or
substituted by C, s alkyl, hydroxy (-OH), by C¢.12 aryl or by -NRgRy in
which Rg and Ry are independently hydrogen, C, s alkyl or Ce.12 aryl;
Cs-Ci2 aryl, which is unsubstituted or substituted by C; s alkyl, hydroxy (-
OH), nitro (NO,), cyano (-CN), halogen, by Ce.12 aryl, by -NRgRy in which
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(1) or (Il') which is represented by forrmula (I111) or
(1V) 5 R11 R12 R11 R12 R10 R13 RI0 R13 S NS ,NR5

WERB00R024d4Rl R4 NR2Z RA R2 | RL R3 (111) (IWMCT/EP2005/054270

whi ch R10- R13 i ndependently of one anot her represent
hydrogen, cyano (- CN), haloggn, nitro (NG2), hydroxy,

Cl 8 al koxy (-OR) wherein the al kyl 10 (R) can be
unsubstituted or substituted by Cl 8 alkyl, hydroxy

(- OH), bls @Bl Raare indgpendently hydingamg Cig aUWi/%IhCRS agf @t by C1-Cs

are inde ydrogen, Cl1_8 alkyl or C6_12 aryl;
ClL 8 al k@]ﬁ&g\m él% the al kyl can be unsubstituted or

Rydrsd R4 utm&ohy aGbnfcydicksyt-membdredxing(to @ive, a dympidhind 2f formula

nitependaier QDb arereisnied taleyruie bar (Mary1 . oxc

where X can be chlorine, fluorine, bromne; Cl1 8
al kyl thi o, wherein the al kyl can be unsubstituted or
substitutedRby C1_&12al kyl , hydroxyR1{1L.OH), R8¢ C6 12

aryl or by -NR8RA(In which R8 and R9 aye

i ndepend ClL 8 al
An- reprE@bn counterh%iq S
I nor gani ¢ ani ons i odi ne, fluoy}
chl orine, per te, hexafl uoroanti g
hexaf | uor ophosp
t et raphenyl bor at
di cyanoan B& i : resyl-RAni i de
(N( SO2CF3) 2i i C azo
nmet al conpl ex
R4

br om ne,

(V)

in which R;¢-R;3; independently of one another represent hydrogen, cyano (-
CN), halogen, nitro (NO,), hydroxy, C;_g alkoxy (-OR) wherein the alkyl
(R) can be unsubstituted or substituted by C; s alkyl, hydroxy (-OH), by Cs.
12 aryl or by -NRgRy in which Rg and Ry are independently hydrogen, C; 3
alkyl or Ce.12 aryl;

C,s alkyl, wherein the alkyl can be unsubstituted or substituted by C;s
alkyl, hydroxy (-OH), by Cs.12 aryl or by -NRgRy in which Rg and Ry are
independently hydrogen, C, alkyl or Cq.;5 aryl;

CX; where X can be chlorine, fluorine, bromine;

C, alkylthio, wherein the alkyl can be unsubstituted or substituted by C; g
alkyl, hydroxy (-OH), by Cs.12 aryl or by -NRgRy in which Rg and Ry are
independently hydrogen, C, alkyl or Cq.;5 aryl;

An- represents an anion counter-part selected from inorganic anions such as
iodine, fluorine, bromine, chlorine, perchlorate, hexafluoroantimonate,
hexafluorophosphate, tetrafluoroborate, tetraphenylborate or organic anions
such as dicyanoamide (N(CN),) or trifluoromethanesulfonimide
(N(SO,CF3),; or

An can also be an anionic azo metal complex based on cobalt metal.
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WD 2006/ 024642 PCT/ EP2005/ 054270 7 In a preferred
aspect, the present invention is directed to an

wopitkoade4t ayer conprising at |east one dye coPQDEPDODOS4270

formulae (I) or (I1) wherein 5 R represents a
represents a linear or branched C _12 alkyl, R2 to R5
i ndependently of one another, represent hydrogen,
cyano (-CN), halogen, nitro (NO), hydroxy, Cl1_8

al koxy (-OR) wherein the alkyl (R can be

BT G 5 il 5 e b g
keast dnodep endpourdyofifyamdaefl) oI &viekdiyl or C6-i12 10

aryl; Cl1_8 alkyl, wherein the al kyl can be
unsubstituted or substituted by C1_8 al kyl, hydroxy

-OH), NGRS [ ‘-‘:ﬂ]qﬁS and RO
g}e in?e%ﬁ%‘éﬁ??@isﬁsgggﬁ, Cl_8 dglg(lly[ﬂ'lmor C6_12 aryl;

RX® Rher mddpendentheofaine anpther, rédresont Iyalrogenpepiane (-CN), halogen,
Cl1_8 al kylthi rein,the al ky an be unsubstituted

or subst%frﬂt 2}3%@1}1‘@’ Ci %‘?X,y (ﬁégsg’ilﬁ‘eln%@naﬂ(yi@)(%‘f%ﬁ

aryl or &subd¥iegd ot Subshiuedd B3°C Ak *ohyir6xy (-OH), by Ce.1, aryl or b
i ndependent |y hydrogen, Cl_8 al kyl orﬁOG yl(z glr)ély; 6R1?fary 4
and R3, PRIR&adn Rhic dorraindepandentbohysrogensat-saliylear Co.12
honocycl j.c,.or heterocyclic five 20 nenbered or

si x-nmenbereéd ring which may additionally contain

oxygen oC;; alkyll Wbereiti the Qik§h casbeunsubgitiedrbesubstRated sy C; ¢
R7 i ndependentl|y of one another, represent hydroge

h n
cyano (- 8Kyl hydipsyeRH), By s arxlar )by -NRaRoieywhich Rgavd Byare
br anched; E%}Gr ; V\QE%] t he i.al kyl (R) can
be unsubgltﬁl utdglg or S(Elgbes%??:{'ﬁte %6)&6ﬁ%§1’al kyl , hydroxy
(-OH), 26Xbwhefe X 2amby thlorind)fluehiRgBBomimephi ch R8 and

[ e, | AOCHRNRD L N O9E Y ot e .

R L et S
independently hydrogen, C, alkyl or Cq.;5 aryl;

R; and Rj,

R4 and Rs, can form a saturated or insaturated homocyclic or heterocyclic five-
membered or six-membered ring which may additionally contain oxygen or
further nitrogen as a ring member.

R¢ and R; independently of one another, represent hydrogen, cyano (-CN), halogen,
nitro (NO), hydroxy, linear or branched C; s alkoxy (-OR) wherein the
alkyl (R) can be unsubstituted or substituted by C,.s alkyl, hydroxy (-OH),
by Ce.12 aryl or by -NRgRy in which Rg and Ry are independently hydrogen,
Cis alkyl or Cq.15 aryl;
linear or branched C; s alkyl, wherein the alkyl can be unsubstituted or
substituted by C, g alkyl, hydroxy (-OH), by C¢.12 aryl or by -NRgRg in
which Rg and Ry are independently hydrogen, C, 5 alkyl or Ce.12 aryl;

CX; where X can be chlorine, fluorine, bromine;
Cs-Ci2 aryl, which is unsubstituted or substituted by C; s alkyl, hydroxy (-
OH), nitro (NO,), cyano (-CN), halogen, by Ce.12 aryl, by -NRgRy in which
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whi ch R8 and R9 are independently hydrogen, Cl_8 al kyl
or C6_12 aryl; 30 CX3 where X can be chlori ne,

wo baoene4sez brom ne; C6-Cl2 aryl, which i s unsubSt/EP2D®054270

or substituted by C1_8 al kyl, hydroxy (- OH), nitro
(NQ®2), cyano (-CN), halogen, hy C6_12 aryl, by -NRSR9O

in which WD 2006/ 024642 PCT/ EP2005/ 054270 8 R8 and R9
are i ndependently hydrogen, Cl 8 alkyl or C6 12 aryl

or by C1Reand By aepindependntly Bydrpgens Gos pikyEenCoopvl g1 by Ci-Cs

honocycl j | Xnwehered ring to give a conpound of
formul a é]%?@gpﬁﬁ’l ) which is represented by fornula
R} 4dd Rpr canl foym aoatvoyeic sixamekrbeted ringRo @iveéld3compound of formula

bt i ek s P g i
-OR) wWhRremn ; &ﬁﬂh bbbt .

gubsz it utﬁg)?klgy}ﬁ&(%??g&égﬁy I@B}l‘%y r oe;)?@%r?%ﬁ_ﬁf?ﬁ%géé&%er( N,

aryl or haggen\NmRBRINGR), WydmixyR8: aalkioxRX-@R¢ wherein the alkyl (R) can

ind t yd C | Kyl 6. 12 l; 10

Gl 5 ar ki st O sl ey st Oy Gpoe vt or

subst i t ubeNIRWR G whichaR Kard RJh‘.t‘éjﬁﬂé%egnﬁeﬁi) hyd?¥geabC1lalkyl or Cs.

are

aryl or by -NR8BR9O in which R8 and

i ndepende®yly hydrogen, Cl1_8 alkyl or C6_12 aryl; CX3
where X gan chl or i f rine 1 he; ~

represe n?%:g %]%ﬁa‘r’}vi 8 mc@ g & {kélh ‘-g%a‘# uris ‘éﬁ%@‘?&% 8’% Sruéé%nuted by Crs

I nor gani glk@inhpdiexp HOM)aby CL.H dr@dir g ,-NRlsROii wikich Rg and Rg are
brom ne, chlorine, perchlorate, hexafl uoroanti nonate,

hexaf | uomeprendentht keydregeny Gf-# dky ].(515&681 ayl;
t et raphepyl %%ﬁt()gﬁ&yé’ EIBRAE FRBHAOBromipeh as

di cyanoam de or trifluordmethanesul foni m de
AN SO2 CHpRiserts arhanion aoumdérspartxe]eeteddrom inocgamioaniedsasuch as

conpl ex based_on. copalt netal. 20.ln a por referred
aspect, P E‘epﬂ%%@?t ‘ioﬁ%%t"L nFspe&‘F}}l%ré"Eeeg?Xtagm antimonate,

opti cal flé’i{‘éﬁﬁoroﬁﬁ('fglﬁhét%,i Rafflorb5st, RRSHHUFILERAMPHYILLHRE anions
formulae (1) or  (IT), wherein
such as dicyanoamide (N(CN),) or trifluoromethanesulfonimide
(N(SOzCFg,)z; or

An can also be an anionic azo metal complex based on cobalt metal.

In a more preferred aspect, the present invention is directed to an optical layer

comprising at least one dye compound of formulae (I) or (IT), wherein

R; represents a represents a linear or branched C; ¢ alkyl,

Ry to Rs  represent hydrogen,

Rs represents hydrogen, cyano (-CN), halogen, nitro (NO;), hydroxy, linear or
branched C;.s alkoxy (-OR) wherein the alkyl (R) can be unsubstituted or
substituted by C, s alkyl, hydroxy (-OH), by Ce.12 aryl or by -NRgRy in
which Rg and Ry are independently hydrogen, C, 5 alkyl or Ce.12 aryl;
linear or branched C; s alkyl, wherein the alkyl can be unsubstituted or
substituted by C, g alkyl, hydroxy (-OH), by C¢.12 aryl or by -NRgRg in
which Rg and Ry are independently hydrogen, C, 5 alkyl or Ce.1» aryl;

CX; where X can be chlorine, fluorine, bromine;
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Rl represents a represents a linear or branched Cl.6
al kyl, 25 R2 to R5 represent hydrogen, R6 represents

whyawogesm cyano (-CN), halogen, nitro (NO2), PQOEP20¢5/054270

linear or branched Cl1_8 al koxy (-OR) wherein the

al kyl (R) can be unsubstituteg or substituted by Cl1_8

al kyl, hydroxy (-OH), by C6_12 aryl or by -NRSR9 in
which R8 and R9 are independently hydrogen Cl 8 al

or C6_12Cafyd mbWquanS®§tliﬁfeér%ﬁ@wtue@ % kg AIkyL hy oxy(

byci s S, eGPty P (OB 1) iy LIl
- NR8R9 i Rg anhR£dre RRleperdieRIy Aydrogend €pe aﬂhyhd)ﬂ s 1I3m§ﬂ ogbyn C,-Cs

Cl1_8 alk 12 aryl; CX3 where X can be
chlori nezﬂ“? 66&3 brom ne; WD 2006/ 024642

CT/ EP20Q3{ Ladte ¥ Cl2 aryl, which is
unsubstllgégt ed orpdsragsnﬁ}t ut ed by ClL. 8 al kyl, hydroxy (-

Rsind Rj t can foiida homoypeliv six-@Nmbetedl rogen ,gl\twa @inpiind oy fgrmula
b NRS8 in I,C

yar ogentD A iR i Tepregiepydpmu 1T 5T e ag Sbaya ipyhich
(-OR) 5 RY-KERh@&peAdentI v bASSIbIRT rgiﬁes@nﬂhﬁzog@ncmbm@q)
honocycllc st x-menbered ring to give a conpound

formul a ha(l«pgenoﬁl - 2lkyl, wiherein the alleh casemensybiiijuted pmllbétltmed by

(ren) or ~ a

mdependehiﬁl loﬁy%ﬁ)éyg Ii)ht@FWEF ézpar%ls% ofy ﬁ]ilaR%ﬁlevﬁhwh and Roare
(-CN), idbsemdentlyHydBoghk@l s alkdiesraiyn, alyg al kyl can be
unsubstituted or substituted by 10 Cl1_8 al kyl, hydrox

(nxy) . LIPPSSETEDam AN GpUTGr-DAFISHes o AR iNORERES RPN as
are indgpendgnidae Bediing %ﬂlonﬁé—&r&hgﬂﬂe Réxal gge%y%nﬁﬁgﬁate

An- represents an anion counter-part sefect
i norgani hemﬂumphasphhte,astraﬂmﬂomate;‘dnuor| ne, brom ne,

hl ori ne, perchlorate, hexafl poro nonat e,
xaf | uo?a&pﬂi%?(s:?ﬁ?é‘taé“o”tl?‘e?@a‘f’f:@ ) F’ia gsed gp cqbpltametal oy

al so be an anionic azo netal conpl ex based on cobalt
metal. In a nost preferred enbodi nent, the present
Imay most pefeirsd dinbedimedt, the prasenpinventionl isdaected to an optical layer

comprising a dye compound of formula (I), wherein

R; represents a linear or branched C, ¢ alkyl,

Ry to Rs  represent hydrogen,

Rs represents hydrogen, methyl, ethyl, phenyl, 4-methoxyphenyl, tert butyl,
trifluoromethyl,
R, represents hydrogen, or

Rsand R; can form a homocyclic six-membered ring to give a compound of formula
(D) which is represented by formula (III) as above, in which Rjo, Rjzand Ry3
represent hydrogen and R;; represents methyl or chlorine,

An- represents an anion counter-part selected from inorganic anions such as
iodine, chlorine, perchlorate, hexafluoroantimonate, hexafluorophosphate,

tetrafluoroborate, or an anionic azo cobalt complex of the following formula



conprising a dye conmpound of forrmula (1), wherein 20
Rl represents a linear or branched C1 6 alkyl, R2 to
wR0epreesent hydrogen, R6 represents hydr ogenpCTePIvg$/954270
et hyl, phenyl, 4-nethoxyphenyl, tert butyl,
trifluoronethyl, R7 representg, hydrogen, or 25 R6 and
R7 can forma honocyclic six-nenbered ring to give a
compound of formula |) which is represented by
formula (111) as abov in which R10O, R12 and R13
represent hydrogen and Rl1 represents nethyl or
chlorine, An- repr Qn ani on counter-part
sel ect edofﬁom [ ngj.ga i cyanions such as i odine,
chl ori ne, 2p PNy NexaNGor oant i nonat e,
hexaf | uor oph e, O30 tetrafluoroborate, or an
ani oni ¢ azo cobal \ggnpl ex of the follow ng formula WO
2006/ 024642 PCT/ ERZ00530 70 10 NI I ~ O 2NN
Nom ~/ OCO 0 ~y ~=N I NO2 OIl N An
optical | Nﬂg 2i nventi on may al so
conprise a m xt f two or nore, preferably of two
dye conpounds @f la (1) or (11) as defined above.

An optical layer according to the invention may also comprise a mixture of two or

more, preferably of two dye compounds of formula (I) or (II) as defined above.

The thiazolyl-pyridinium based dye compounds of formula (I) or (II) provide for
particularily preferable properties when used in optical layers for optical data recording

media according to the invention.

In a further aspect the invention relates to new thiazolyl-pyridinium based dye

compounds of formula (V) or (VI)

R6 R6

S__N S.__N
An-

= = |

~ | >~ 4+
N (V) N (VI)

R1

wherein

R; is selected from methyl, ethyl, n- or i-propyl;
R¢ is selected from tert.butyl, methoxy or CF;;

An- is defined as above;
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5 The thiazol yl -pyridini um based dye conpounds of
formula (I) or (11) provide for particularily

w@e@bceesht e properties when used in optical | aper/EPi005/054270

optical data recording nedia according to the
invention. 10 In a further aspect the invention
relates to new thiazolyl-pyri | ni um based dye
corrpounds of formula (V) or F ~F _~ S
agwell apfosthe camppyngs offiqrpmia ( I)Ofﬁlmﬁerel nR is
selected fromnethyl, ethyl, n- or i-propyl; R6 is
sel ect ed fromtert.butyl, methoxy or CF3; An- IS

Rt1i ned as above; WD 2061024642 PCT/ EP2005/ 054270 11

as We as to the compound formula (M1) or (MI11)
R11 00 SNSN An- (MI1) RL (MII) 5
whe
S.__N S__N
An-
"] ]
=~ >~ 1+
N )
R1
(v (v
wherein

R; is selected from methyl, ethyl, n- or i-propyl;

Ri;1 is selected from hydrogen, cyano (-CN), C;_salkyl (preferably methyl), halogen
(preferably Cl);

An- is defined as above.

Further, the invention relates to a method for producing optical layers comprising the

following steps

(a) providing a substrate,

(b) dissolving a dye compound or a mixture of dye compounds of formula (I) or (II)
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.

Preferred substrates are polycarbonate (PC) or polymethylmethacrylate (PMMA).

Organic solvents are selected from C;.galcohol , halogen substituted C; g alcohols, C;3

ketone, C;_g ether, halogen substituted C;4 alkane, or amides.
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Rl is selected fromnethyl, ethyl, n- or i-propyl; Rl1
is selected from hydrogen, cyano (-CN), Cl1_8al kyl
w@ pooehetcabl y met hyl ), hal ogen (preferably C)PCHEP2005054270
defined as above. 10 Further, the invention relates
to a nethod for producing optjral |ayers conprising
the follow ng steps (a) providing a substrate 15 (b)
di ssol vi ng e compound or a m xture of

Pesigendrerss a&m Plvﬁrqahhral@gfn substitutad §1.2 algehgls age @)&ﬁmmple methanol,
on
Rt o Bl R (R, 32843 AdeBpROIRNET
trizhfopoethanod PecHlarpethandDodRfhiozopenthns Liknshaxafl@srobutanol.
pol ycar bonate (PC) or pol ynet hyl met hacryl ate (PMVA).
Organic solvents are selected from Cl. 8 al cohol,
PREGRRIT kRt e ChnfI hGRAR! RembhsdbunyiRbigne, CL 8
et her, rré ogen substituted Cl-4 etkg%s uc?n am des.
ﬁ@ﬂﬁl@ﬂ}dﬁetﬁn@@ﬂ’ BHRA635/06whyh2-bbanPnef erred Cl1. 8
al cohol s or hal ogen substituted Cl1_8 al cohols are for
exanpl e net hanol, ethanol, isopropanol, diacetone

Plefshal haﬁ(%@ﬁ\)subs%ttﬂe@C?q AIRAred b IO eRiniiile Bﬁlloroform dichloromethane
trichl oroet hanol, 2-chl oroethanol, octafl uoropent anol

ox 1-sblergtutaseobut anol . 5 Preferred CL.8 ketones are for
exanpl e acetone, nethylisobutyl ket one,
net hyl et hyl ket one, or 3 -hydroxy-3 -nethyl-2-butanone.

Preféregdr el dewdre garexampRi dilnethgtfofmardida lok diieghylac tdmoide.
exanpl e chl orof orm dichl oronet hane or
1-chl orobut ane. 10 Preferred amdes are for exanple

' S fja? bEiAG Afickd &6 H0R} 76 R 250 nm.
?15%‘? 2‘{@2}& glgt%%lneaﬂpre gﬁdbg]la has A tﬁ; (ﬁness o
from70to 250 nm 15Inapreferred aspect t he

rese | nvent |1<l) 1prow des .for an opti cal %)i

pIg r@ dsagpect, the present invention provides for an optical layer suitable for
high-density recording material, e.g. of the WORM disc format, in a laser wavelength

range of from 350-450nm, preferably around 405 nm.

The dye compounds of formula (I) or (I) possess the required optical characteristics
(such as high absortivity, high recording sensitivity as example), an excellent solubility
in organic solvents, an excellent light stability and a decomposition temperature of 250-
300°C.

PREPARATION OF THIAZOLYL-PYRIDINIUM BASED TYPE DYES
ACCORDING TO THE INVENTION
The thiazolyl-pyridinium based dye compounds of formula (I) and (II) are obtained by

reacting a pyridine-4-thioamide (A) or a pyridine-2-thioamide (B), respectively, with a
alpha-haloketone (F) in a polar solvent in a ratio of 1:1 to get (G) or (H) respectively,

followed by reacting the substituted pyridine moiety with an alkylating agent in a polar
solvent. Anion exchange is performed on compound (I) or (IT) in an inert solvent under

reflux condition with the corresponding counter-ion suitable for the exchange.
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hi gh-density recording material, e.g. of the WORM di sc
format, in a |l aser wavel ength range of from

we2@eA30mm preferably around 405 nm The dye POIVEP200£654270

of formula (1) or (I1) possess the required optica
characteristics 20 (such as :?h absortivity, high
recording sensitivity as exanple an excel | ent

solubility |n organi ¢ sol vents, an excellent l'i ght
Theprepamijonaty banzeiarabdryHdinNm kaspddye carepyindpmgy also be carried

R0 e PR AR (PR G pd betoas'd),

tdspeziotlylwigtyan clhpdronydrakmeczinky salcefifponuid §E)oin of plansblvent in a

it e (0L eSSpatveR Sl oy A Bng e suhiied pyridine

fB)ety WRRRAGILYAING ag @ﬁttﬁa%olat?'s&'%@ntha' oketone (F) in a

polar solvent In-a ratlo 1 to get (G or (H
respectively, 30 follomed by reactlng t he substituted

pyr i |neNﬁD|ety with an ?gkylating agent in a polar
sol v 7 "ARAi on exch per f or @ed
or (I} in an inert salvent under

W5 Y es count er
exch nge WO 2006/ 0246428 PCT/
pre n of benz ol yl pyri g

&41”rpouNds Ry al R&Y
pyri di ne- 4- car bal dehy (C or pyri d| ne-

(D), respectively w an o- hydroxyaniline zink saR3
of foﬁx)ul a (E) in a p@)yar solvent i¢C)a ratio of 1:
to get (K) or (L) respectively, followed by reacti néJ)
the substituted pyridine 5 noiety with an al kyl ati ng
agent in a polar soIvent SN2 SN2 OHOH R5 R3

R5NR5R RE N \ g R4NR2R4R2R4NR2R4 R6
(A) (B) (C) (D) f—'ﬁo R13 O R7 Rll SN Rl 2
/N
R12 RS R3
|
(E) (F) R4 N R2
(G)
R11 R12
R7 R6 R11 R12
;_< R10 R13
S _N AQ* R10 R13
S S. _N
R5 Ny ~
| R
5 R3 R5
RAT N R2 /| /|N
~
R3 Re” N7 OR2 Re” X Ro
R3

(H) (K) (L)

wherein R; to R;3 and An- are defined as above. X represents halogen.
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\ SN Zn RI2 NS/ RI1 XR5 R3 RI3 R10 (E) (F) R4 N
R (G 10 R7 R6 R11 R12 RI11 R12 R10 R13 R10 R13 S

wolie/ 051644 NS N NI RS RB RS R4 R N R3 RAPCI/RE2008054270

R2 R3 (H (K) (L) wherein R to R13 and An- are
defined as above. X representg hal ogen. WO 2006/ 024642
PCT/ EP2005/ 054270 14 The process for the preparation
of dyes of fornmula (1) and (11) can be described by
the following steps: 5 (a) a reaction between (A) or

r { :
S ke 86 pleplrB of Bese oyl ) i Tl pp doscribed by the
ﬁjlloyvlmg steps: r eacti on of the thiazolylpyridine (G or
(H or (K) or (L) using a slight excess of alkylating
agent leading to the dye (1) or (Il) respectively (c)

@) ag ké&@ G EARBER( Agrbr‘(B?Hf’?ﬁe)%r@) afd (£} b ( Fz% Rnfilfle

I nert so vent and a sui 0 Counter-l
thiazolylpyridine (G) or (H) or (K) or (L).

(b) an alkylation reaction of the thiazolylpyridine (G) or (H) or (K) or (L) using a
slight excess of alkylating agent leading to the dye (I) or (II) respectively
(c) An anion exchange on compound (I) or (II) using an inert solvent and a suitable

counter-ion.

The preferred solvent of the condensation step (step (a)) of (A) or (B) or (C) or (D) and
(E) or (F) is selected from the group consisting of ketones (acetone,
methylethylketone), alcohols (methanol, ethanol, 1-propanol, 2-propanol) or

halogenated solvents (dichloromethane, trichloromethane).

The preferred solvent for the step (b) is selected from the group consisting of ketones
(acetone, methylethylketone), halogenated solvents (dichloromethane, dichloroethane),
dimethylformamide (DMF), N-methylpyrolidone (NMP).

The most preferred solvents for step (c) are methylethylketone, dichloromethane,

acetonitrile or 2-propanole.

PREPARATION OF AN OPTICAL LAYER

An optical layer according to the invention comprises a dye of formula (I) or (Il) or a

mixture of dyes of formula (I) or (II).

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

following steps

(a) Providing a substrate,
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The preferred solvent of the condensation step (step
(a)) of (A or (B) or (C or (D and (E) or (F) is

wa@edosor4sa2 f rom t he group consi sting of ket onesPCT/EP2005/054270

(acetone, nethylethyl ketone), al cohols (nethanol,

et hanol , 1-propanol, 2- propang ) or 15 hal ogenat ed

sol vents (dichl oronet hane, trichl oronethane). The
eferred solvent for the step (k%) is selected fr

ﬁa ngandyesompgued ok mixBL of dye spypeunds of formula (1) or (1T

rreth t d sol vents
(di cﬁ’l %r%ﬁ%%iﬁéﬁg&a? Eﬁﬂl“ga?%g‘?ﬁg‘he) di net hyl f or mam de
(DMFL patikonche mhmn@)ndmmmea)zo The nost preferred

| vents for e re Iethylketone

ch Wmﬁaé’c“ﬂéﬁ%s‘ﬁv &%a}n& 2 Y- 2- propanol e. 25
PREPARATI ON OF AN OPTI CAL LAYER An optical |ayer
according to the invention conprises a dye of fornula
(1) or (Il) or a mixture of dyes of fornula (1) or

I

RRERARINE Ot PR PERIEY S

CCE gt ot HE—THve 1o
AlB8thod or éi-’ aﬁh@b cm@@draﬁg@nedml 89199{1£iﬁg1§148puca1 ayer
PCT/ EP2005/ 0542 5 (b) Dissolving a dye conpound or
accmdmgmetheinvwﬁommmmaﬂledolkf\bmmﬁdltlpna}l staps(11) in
an organic solvent to forma solution, (c) Coating the
soI ution (b) on the substrate (a); (d) Evaporati ng

e §itternyd a ttdl Gy antdke dpyleyer S PREPARING OF THE
H GH DENSI TY OPTI CAL RECORDI NG MEDI UM A net hod for
) ocwrnlyine aneeopdipelimer baspddayry torsemplsicdbedisksi ng an
optical layer according to the invention conprises
the followi ng additional steps 10 (e) sputtering a
Adhigh-démsitg datarstaragddediym dcagrding to the invention therefore preferably is a

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
surface using the dye of formula (I) or (II), a reflective layer formed on the recording
layer, a second substrate, which is a transparent substrate with grooves connected to the

reflective layer with an attachment layer.

The dyes of formula (I) or (II) in the form of a solid film have a high refractive index at
the longer wavelength flank of the absorption band, which preferably achieves a peak
value of from 2.0 to 3.0 in the range of from 350 to 500 nm. The dyes of formula (I) or
(I) allow providing a medium having high reflectivity as well as high sensitivity and

good playback characteristics in the desired spectral range.

(a) Substrate
The substrate, which functions as support for the layers applied thereto, is
advantageously semi-transparent (T>10%) or preferably transparent (T>90%).
The support can have a thickness of from 0.01 to 10 mm, preferably from 0.1 to 5

mm.
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(f) applying a second pol yner based |ayer to conplete
the disk. A high-density data storage nedi um accordi ng

wo ooobloetetnvent i on therefore preferably is a 1BCT/EP2005/054270

recordabl e optical disc conprising: a first substrate,
which is a transparent substrgte wth grooves, a
recording | ayer (optical layer), which is fornmed on

the first substrate surface using the dye of faormula

(1) Ovitadlq substzatessareclr pxamnle,elysssBingeals, gpraies and thermosetting

r ecop o0, 1£§¥1 las 559&: {lﬂe g SiPdrE la\é‘@hﬁﬂl&hﬁo -%r co-polymeric

transparen a e W ves COrRected 1o The
refl plastlcseslhmjomrplwthh aﬁnf(ﬁtekﬂnj)ﬂﬁﬁﬂhbnﬂlqﬂﬁnc pachaiibena:tysgs
of formul

he f of lid fj
havePYYHR Wé“@%sr Pé‘yf“iﬂi ?Fgé{l‘?l’ﬁw‘qﬂgﬁs IeWQ S
fl anéolgéleﬁﬁ’se 825@9{/ VP ERIBAIO Hafvinyiidert ﬂﬁ@r{&f ?ﬁ{yﬁfmdes

achi al'ue of from2.0 to 3.0 t he range
of fﬁmnn@@ﬁmtg@obaetemndﬁpexsdmmsof for nul a (1) or
(1) allow providing a nedium having high reflectivity
as well as high sensitivity and 25 good pl ayback

char #gd floktSirbfefred Bubshates af ﬂo@ﬁ:a&ﬁﬁﬁkr@b) bEpEl$meth§dmethacrylate
Substrate The substrate, functions as support

for (MMMAlyers applied thereto, is 30 advantageously
sem -transparent (T>10% or preferably transparent
(T>90% . The support can have a thickness of from

0. 01Th®subBtraecapbeirepad Fornf srafiaaldo Edmprisertibtoilly add1t1ves, for
2006/ 024642 PCT/ EP2005/ 054270 16 Suitabl e substrate

ar e, S¥agrle lnshserber arglyes, 3s peapased e.g.dp dRPEH 641 as light-
t her gOSRL4L R t{l@fecfn]aﬁ{&rﬁﬁgéraﬁlt thé la‘?l!ef‘g'&sle ?%nea})l}:%ee&ﬁfaﬁﬁgeous for the

supports are glass an - or co-
pl asdyecaidedtn thalsiyepopt subistrats toahiayve aﬁtabscepta‘xrmﬂneximum hypso-

t her pI astic pol ycarbon am des, | yesters
ool vl sh R i e he e ibe EEowane v St st & nm,
pol yﬁﬂe?grég@b pjexéflzmﬂm chl ori de, polyvinylidene
fluoride, Yyl m des, thernosetting polyesters and

epoxy reS| ns The nost preferred substrates are
pol yf'ﬁ‘e by ate i %Q)ant%ge&si)ytrr?ﬁts&{‘enq%tvgla actrlé/asfel :El Sorti{nl? I\({%}e'range
from 350 to 500 nm, so that it is permeable to at least 90% of the incident light of

the writing or readout wavelength.

(b) Organic solvents
Organic solvents are selected from C; g alcohol, halogen substituted C,; ¢ alcohols,

Cis ketone, C; 5 ether, halogen substituted C;4 alkane, or amides.

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

hexafluorobutanol.

Preferred C; s ketones are for example acetone, methylisobutylketone,

methylethylketone, or 3-hydroxy-3-methyl-2-butanone.
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10 The substrate can be in pure formor may al so
conprise customary additives, for exanple W

wa@bmenbsns or dyes, as proposed e.g. in JP 04/ AGTEBHIRES4270

light- stabilizers for the recording layer. In the
|atter case it may be advant ous for the dye added
to the support substrate to have an absorption maxi num
hypso 15 chromcally shifted relative to the dye of

t he Peésredihalpgenyastipiedit4 elkanes are forexample chlopfpympy

at | gafkrfeuiile of clBBNAAL © | S advantageous!y

transparent over east a portion of the range from
350 to 500 nm so that it is perneable to at | east 90%
of the_.incident light of .20 the witing or, readout
wav eP’@iﬁ"d’f% anpﬁss af fonifxamBls %ﬁ&hﬁmﬂ? 3 61%?%(;1%%5&‘%‘“3-
sel ected from Cl1. 8 al cohol, hal ogen substituted Cl1.8

al cohols, Cl1.8 ketone, Cl.8 ether, hal ogen

e bsRecardong Byer!t al kane, or am des. 25 Preferred C1.8

al cohpl s or,.hal ogen substituted.Cl..8 al cohol are, for
o o Reciaim i CobbRED 1 S fraie adeed Deiusth e Sinsparent
al costritbid thedefecting layce ! TRIthiRARE bPMBR&ording layer is from 10
trichl oroet hanol, 2-cnl oroethanol, octafl uoropentano

or 1eeb080 Iy pstferablyorom 30 1389 ams especiallpalat 84 am, doreexample

for gx one, nethylisobutyl ket one,
neth%?%gﬁbﬁggﬁgké, or 3 -hydroxy-3 -nmethyl -2-but anone.

WO 2006/ 024642 PCT/ EP2005/ 054270 17 Preferred hal ogen
substituted Cl 4 al kanes are for exanpl e chl orof orm

di chiTbe Byeetfidyaollormula gl r gH)tesplts in peandageapsly kppegeneous,

gir ﬁe%ﬁé?géﬁ@%qggL%ngr {_Sg@igg gﬁrﬁg }fagilngra 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 width, high contrast, and also good thermal stability

and storage stability.

The recording layer, instead of comprising a single compound of formula (I) or
(IT), 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 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 in JP 04/025493.

The recording layer comprises a compound of formula (I) or (II) or a mixture of
such compounds preferably in an amount sufficient to have a substantial influence
on the refractive index, for example at least 30% by weight, more preferably at

least 60% by weight, most preferably at least 80% by weight.
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The recording |layer (optical layer) is preferably
arranged between the transparent substrate and the

wo edobeetekng | ayer. The thickness of the recor dPODEPAY®054270

is from10 to 1000 nm preferably from30 to 300 rim
especially about 80 rim for ﬁganple 10 from60 to
120 nm The use of dyes of formula (1) or (Il) results
i n advant ageously honbgeneous, anorphous and

| ow-scattering recording |layers having a high

LA b con AL O 90 B 0

ar e thoghdik¢lgded is MBOLA76 8’73 or dthy:fsl }guhingamdlbsmﬂ'adm inaxmum at from

e300 0000 ey i olebeat ominasenpo RS gelting:
Pomg?lﬁﬁ%ahé%s dEdy rgfsm&ga&bféra%géﬁn yOR? 8@BLELRS have

so good 't her Ity and storage
st abalrdatly be@0deFbrbadaio @ptical gedoading meidias Predictalply, stabilizers or

con'p|3| a single co u of. formula (1) or (I1),
b EpfsRi<DEndts AR ARARLT S compounds
accordl ng to the invention. By the use of m xtures,
for exanple m xtures of isonmers or honol ogues as vel |
as MWibenhexgcerding layeéﬁemnﬁsrmﬁhqwb@mmr@ouhabmamnyprmc1p1e
can en / h n
" mpr B 3 npeih 82 RGN b e BR R R R duripe e

al soreeosiigd)bethel fma@'&fsl 1h&ti towiaddsaitlel ldsexoradiation. aWhén the farther

in customary anounts, exanpl e _a nickel dithiolate

as | ?Igﬁmor)b,qramne |df‘é9mp<§§d e@@efhﬁsé byithe lasergadiatsosy 8gs captake
The I

[T BESEAfg hslmfarDr  SerugAR U el AL sty by
i n athealevampositivhf ofthecdmpoauntisvefoamalal{Btail) adcording to the

i nfl uence n the {eet{lrac i ve index, for exanple at

| eastVeHRY, O GEPYRIC GHEEY pref erabl y at | east 60% by

wei ght, nost preferably at |east 80% by weight. WO

2006/ 024642 PCT/ EP2005/ 054270 18 Further customary

c orrpNa‘elmllsf further €loypmopborps er atldred stabilizens pntracyrieﬂuc(ﬂco the optical

ﬁgs i teggiﬁlp g%q%s#gr%ypﬁwv\g{er#)@mrefgefab?e to use er

chromophores or coloured stabilizers, the optical properties of which conform as

far as possible to those of the compounds formula (I) or (IT) or are as different as

possible, or the amount of further chromophores is kept small.

When further chromophores having optical properties that conform as far as
possible to those of compounds formula (I) or (IT) are used, preferably this should
be the case in the range of the longest-wavelength absorption flank. Preferably the
wavelengths of the inversion points of the further chromophores and of the
compounds of formula (I) and (IT) are a maximum of 20 nm, especially a
maximum of 10 nm, apart. In that case the further chromophores and the
compounds of formula (I) or (IT) 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

compounds of formula (I) or (II).
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300 to 1000 nm, stabilizers, 102-, triplet- or
| um nescence quenchers, nelting 5 point reducers,

waolewenpwsdt t i on accel erators or any ot her addi t POEEP100S054270

have al ready been described in optical recording
medi a. Preferably, stabilizerg or

fl uorescence-quenchers are added if desired. Wien the
recordln | ayer c(ggflses further chronophores, they

1 sheomophoss op a9l étqbﬂmerScI&wm@p@é@dﬁﬁm‘é@ that
" ecgag E'dﬁ‘?ergﬁf %E§Ssrmy mr tﬁgéea&f'cgﬂl gﬂﬁ s%f&@lﬁﬂ g or (II) are

ing, or e 1 nert
r adi ededpthey Whmtatgbmﬂwhavbem absxhpmmmhmmsn thraeis hypso-chromically

deco osed or ed by the |as i ati t

can O'Wﬁ@éc”ﬂg‘ E’%&“’Né%“‘atsé%‘r %ffi I?ZIS of @eiﬂ that case
radi ﬁfe'aBEbr}BﬁmPﬁﬁmHﬁl dré]gfé‘?ﬁ'gblg Rfle ?&%llﬂn Q‘Xpecﬁ at least 100 nm,
deconpositton of mpounds of formila (| ')
accoamartag to the 15 invention, for exanple thernally.
Natural ly, further chronnphores or colored stabilizers

may i nfluence the optical properties of the recording

| ay eExarhled thetdd LRI OV @b&ITBrS HRPhR HyPsdlsoii 1o18E dye of formula
chronophores or col oured stabilizers, the optica

pr opd) o1 @B agfcolaradatiabilizeroihat are baﬂ)oelapmaswﬁb@ dyaoidormula (I) or
t hos the. co 0
diff @pe have & rorg) qgaxn(ﬂa IF% f&l Qxan “ké A%hu (ri\gli!]{e(;rreIRai%nge
chronDphores |s kept snall V%en further chronDphores
havi n optlcal opertles that confgorm as far

possPHieE dyes qanglse bsradgeshiss thearmpese of Faloy- F?dﬁ‘érldf(qtllﬁfata% color-
used,, t "

r ange O E% ﬁﬂa o&rﬁlg e §W§€ g:?ﬂea n%ltnﬁ %Eg S{rhg?? %ﬁ%ﬁaggibﬂﬁe recordmg
Pr ef kyeablyall these vaee Itl&r@tthsr chfromh;ﬁlarm/c&rcelomed gabilizas stiould

% gren%q%rge}r qﬁ; eC hgn go z;lz?%eéw% %wﬂﬁ%qer ggl?aﬁuﬁflsthat is as inert as

espeghRipley @ maxi numof 10 nm apart. In that case
the Turther chronophores and the conpounds of fornula
() or (11) should exhi bit simlar behavior in respect

ft 30 | di bl. e
s Shep apofirdtis SN Puie” Bn AT e nieR TR negt
t he asthpndobf MG (I)Soriﬂﬁl Qhegarﬁbﬂnﬁ Fhdryofag b%iéﬁ&@ht Rigort ’ﬂ@ optical

conpounds. of formula (1) (11). WO 2006/ 024642
PCT/ Propertiss tvheparhieved) The person skllled in the art will find little difficulty in

varying the ratio of additional dye to compound of formula (I) or (II) until he

obtains his desired result.

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 350 to 500 nm is a a maximum of 20%,
preferably a maximum of 10%. In such a case, the amount of additional dye or

stabilizer is advantageously a maximum of 50% by weight, preferably a maximum

of 10% by weight, based on the recording layer.

Further chromophores that can be used in the recording layer in addition to the

compounds of formula (I) or (I) are described in the following patents
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gP200280Z1 110gTRI003 B398 KIPR00RPT642 ance
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el dUI y XM ort
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@Pn149876odi fy the optical properties

of formila (1) or (II\ the anmpunt

tBAveROf i aepende

WOQ%{Q%QSIQQEWQ%QIQ 20 pr opertl es

L [S] d(..lll BVBU Il
f(?in%, little diffid

W?Sé/bﬁ’j S‘elKllleu T the art—wit

FRWtCHeRdtalglye to

until he obtains

y'Irnvarying the ratio of
oBmpoegrt3of formula (1) or (1)
his desired result \When

M HBHEHEBY es or cd

pur poses, the anou
smal | so that thei
absorption of the
from 350 to 500 nr
a maxi mum of 10%
addi tional dye or
maxi mum of 50% by [we

WPR30334aHi WOLAPIO8]2 TP20Q31 6587 3.0t her
b
'.?15200%685@9“ 2 oo?%’j‘éhﬁ ﬁz@bflfﬁ%é’ e

contri eg€tota
JPROOGOTI3G, JRB00B2 1 1847 NEP2002RH5487,
kS0 BE. SRAB B 5, B o 0

4300,
Jﬁi(ﬁ)@%éiﬂ‘?r JPﬁ)OQ%’@Qb aﬁ%@@@d%ﬁz

i ght, préferably a maxi rum of 10%

Instr. Inst.

by wei ght, based qdP200d4142i3drdi ng | ayer. 30 Furt her
hraommnhnroac that |l~ran h Heod 1 n tha racArdAi Ny | avAay

|01 -1/ SFRYEIACnd WOBHEAIS of formula (1) or (11)

@ efReCT 1 bed TN T1HE 0044 58Y RO F

Fuji Photo Film Co Ltd |JP2003075961, JP2003040851, EP1345217, JP2003211848
US2003180496, JP2003246141, JP2003211852,
EP1193699, JP2004131396, JP2004050612

Nippon Kayaku KK JP2003170663

Asashi Denka JP2001047740, JP2004034645

Taiyo Yuden JP2003191641

Nippon Kayaku KK JP2003246142

Canon US4804613

Matsushita JP2003266938

Shanghai Precision Opt. | CN1438221
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WD 2006/ 024642 PCT/ EP2005/ 054270 20 Applicant Patent
Application No. R coh

wQ Be02488722, JP2003094824, JP200283732, JP200BOGBRBD5/054270

M t subi shi JP2003019867, JP2001271001, JP2002036727,
JP2001181524, JP2003170662, JP203237233,

JP2002002110, JP2003103935, JPZ003127542 Ci ba

W02/ 082438 Sony W02/ 102598 Kabushi ki EP 1149873
Bay e Mogirrsfenably 3 weygrope additional chigmophers/iadied, unlgss pEga

mo%cggtlggzuou“% 9243 M tsui Chem W03035407,

\

2003165273,
JP2004082439, JP2003103932, JP2003074282,
JPZOg géZZSSl,JPZO 3211847, JP2002363437, 03082
Jp200RbHigers 02— Binlefz on @escence quenchers are, for example metal

Sony aEs of B KO SRR SAES e e, SRR s o

W00 3bizdBHstes oy of 22htzomisitine @dfotrharad HPe) SEH5BaIS(4-

oS BAARa i PR R 553, Mt

EP1186H38vdRACHhER 96 o-Hy LZiazleB B Arifsanedkot ofter UV
JP2003170663 Asashi Denka JP2001047740, JP2004034645

Tai yabserh¢es surbresdgndgrglemines (TEMPO or HALS, as well as nitroxides or
NOR-HALS), and also as cations diimmonium, Paraquat™ or Orthoquat salts,

such as ®Kayasorb IRG 022, ®Kayasorb IRG 040, optionally also as radical ions,
such as N,N,N',N'-tetrakis(4-dibutylaminophenyl)-p-phenylene amine-ammonium
hexafluorophosphate, hexafluoroantimonate or perchlorate. The latter are
available from Organica (Wolfen/DE); ®Kayasorb brands are available from
Nippon Kayaku Co. Ltd.

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)).

(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 example the metals of Main Groups III, 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, Hf, V, Nb, Ta, Cr, Mo, W, Fe, Co, Ni, Ru, Rh, Pd,
Os, I, Pt, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb and Lu and alloys
thereof are especially suitable. Special preference is given to a reflective layer of
aluminum, silver, copper, gold or an alloy thereof, on account of their high

reflectivity and ease of production.
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Ni ppon Kayaku KK JP2003246142 Canon US4804613
Mat sushita JP2003266938 Shanghai Preci sion Opt.

wEhbéB8221 | nstr. Inst. WO 2006/ 024642 PCT/EP2005/054270

PCT/ EP2005/ 054270 21 Most preferably, however, no

addi ti onal chronophore is ad , unless it is a

colored stabilizer. Stabilizers, 102-, triplet- or

| um nescence- quenchers are, for exarrple netal 5

(R npCexerslaper N\Progectise dayer ai ni ng enol at es, phenol at es,

bi sp t

azoms in gs s%rﬁ 1(% ?Jr){gizlggg\%r ?a[gler &’}%L&h% %&S‘Qﬁﬂa{ld@fﬂagfcg which are

di rreaﬂptileéﬂni addn ldyeotocthe sdppbrtcdr ¢the yppetnddt Bay814€1£he5 Bir&dtly or with

H nder ed ol.s and derivatives thereof suc

0- hy Mﬁ?l"? Yot é*saddﬁntagﬁ‘ﬂ“%i‘? frdect H’red&‘!‘f@ﬁyt%’(}dthemauy

aDS ORI BlasHfh adgrivd 7 (hEMRRPbe fbkiTied Frther.
%latsrom (\jzg%%iro g‘s and r%so as o

cat| ons di i mmoni um Par aquat TM or Ot hoquat salts,

ng P'gﬁ(gp]'(d@ rlgqys%prtgpgbqsgﬁpg p@%égs}%%éﬁﬁ M bgias ic Ic))lastics Preference

N, N, ¥ gitén-tb eadlaiﬁxﬁ&lﬂecﬂ(etgmwhgw e ioN) profecBbe RyR&NFhich are

am ne-anmmoni um hexaf | uor ophosphat e,
hex apartietladn smmdeecenorp@ﬂbm medice. ATride varietepf mdiation-

avai | Q 0

br ant sgtzgalrgéﬁ ae\f{;%lﬁc%&g%gbﬁ'om l\{ppc}%m&aya ?’%’“QE%S and
The pligdimdts atéiadcthydsled and Methadrilawss lof dios) widls amd RirbR[ polyimides
optlcal information nedia, or wl| easily identify,

m. cof argmptic teiracarhoxubic @Rids gné atemeatic dipmineschaying CisGi ¢lkyl

addl %H)lugb ;a# g&gtfsﬁlr ex af-%# tﬁ’“? BP&%%}‘J 5‘8‘51@%85%0 4 88%(3%1%; with

wei ghiialkypmaémimidyl gdoupsyel. Hdondiby] (Baléiyinmdybgroupsoased on
the recording nediumof fornmula (11)). (e) Reflecting
| ayer Reflecting materials suitable for the reflective

| ayefhd Rebiisley BedE b@rdig WihRlifvention 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 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 0353393 of Ti0,, SizN4, ZnS

or silicone resins.

The recording media according to the invention can be produced by processes

known in the 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
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
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25 whi ch provide good reflection of the |aser
radi ati on used for recording and playback, for

wez@apbesst he nmetals of Main Goups |11, |V anded/aPmO®t54270

the Sub- groups of the Periodic Table of the El enents.
A, In, Sn, Pb, Sb, Bi, Cu, Agj Au, Zn, Cd, Hg, Sc,
Y, La, Ti, Zr, Hf V, Nb Ta Cr l\/b W Fe, Co, N,
Ru, Rh, Pd Os, Nd Sm Eu

wed am/msmltlvsrto thns? sqlﬁelaﬁ d?umtabla ceatig I@%omn@weh@ms are

gsgngg(p %h‘éleswaf;?g?lg? §§)1|e0| al preference is given

o a ré um num silver, copper,
gold or an al l oy thereof, on account of t hei r hi gh

e bR 45 Py 13 y%%Pl?er - ayioe Wil Greise. solvents
1Y RiveMRbRId sﬁﬁﬁ’a&&kﬂ?pgl’éférﬁgl taﬂ:%h&l@ V\ﬁg 3-A¥Box{ethano), n-

protective |ayer tics, are - appl ied
propanalhisopropamei, isabutanel, sthmmoﬂ amyltah:ehaulmmérmdityl-l-@yenol or

PRt it o Pt e RbniRl Py RiShoro-1-

brpaAdl] dotaffuotdRtaBoPdrdishixGired h¥iedfl IORAPbSHdeaticod that other
propert| es, which may be nodified further. The

ml‘a@tts erssohept mixtutes caralse be hsg:dpfoagwésle ghase solvent mixtures

SRR ) B8 g RS T e ol SPs Qo .

Hﬁm&ﬂﬁ}&l# Mptaﬁi@né,rié‘meﬂ@l-lzlhéhdhlﬁjhb)/oﬁdaﬁii’hted aﬂdmﬁmawdrhy(ﬁbcarbons
to produce. A wide variety of radiation 10 cura

faluens, Zylene) canjalig e used, afﬁsp@@glpéﬁ ingthey foxm Qfﬁmé‘BF%?ereg dibutyl
d
O e iy 2hb T o BB EOMREEE POS . o1 yi i des

of aromatic tetracarboxylic acids and aromati c

| am nes havj.ng Cl- al kyl . gr.oups in at WO

¢ RYS S%@?hﬁ?ddﬂgheo?ﬂ Ph¥P1y ﬁ?ﬂ@g&ﬂﬁuﬁ genegpld 06‘1“?%6% eyt all the
!Ml{/éhts FHRWOIHTR e i ali B! a0k OV RSbinSry3ind Wiy Wixtures thereof, in

mal el ni m dyl groups. 15 The recordi hg medi a”accor di ng
owlet toadisqoverthe solventy oa$®@nhaugums dvlmlowawlt inaylagls-qualﬁta rand, at

f |
BR8P Sk bR reiiSh Tivsy boyingiBe TGy Hyfonp iy of his
EHAEE KB WA Nt OB T i@sd @picSring B A0 BESHBIByaNT: suble

use of such materials are known to the person skilled
pptimizatieq procquiuggse sq thet the humbesefpxperiments 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 (I) or (IT) in an organic solvent is
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
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).
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20 are interference layers that are arranged between
the recording |ayer and the reflecting |ayer and/or

whedosoesst he recording | ayer and the substrat ePemdEP2005/054270

consist of a dielectric nmaterial, for exanple as
described in EP 0353393 of Tif)2, Si3N4, ZnS or
silicone resins. 25 The recording nedia according to
the invention can be produced by processes known in
the art. COATI NG METHODS 30 Suitabl e coating methods
are, for exanple, immersion, pouring, brush-coating,
bl ade- application and spin-coating, as well as

RIADOUVADMHETHODS et hods carried out under a high
met hods ar.e used, solutions in

cuum Wh ourin ..
iﬁa stRpcturg 8? a@ﬁfﬁ%"fﬁ’n‘lg medap acgording o the iRyeaHOR &y §yRingd primarily

B X BI, ienad m orn

chemge &1 the yrngmissibo o8 psefkrably; i theméfteabivom bubtis algo known to
net hods. and sol yvents are descr for .exanmpl e, in
BResi o Sabior e B el The rRE Sy Shection.
applied by spin-coating with a dye solution, solvents
5 that have proved satisfactory are preferably

Whes s recording materialtin sirycsarnd fuia, cmngqomdpﬂwfﬁm thle following
SAGRHRD TP by 2Bk b 81 RSk s GPGARY liayerc

aifleotivg 1ayer@ngd, if éxpbdient, [prétectdredgydt @istineCdssarily transparent); or

2,2,3,3-tetrafl uoro-1- propanol, octafl uoropentanal.
SHPOT (Retucaessariy tiapsparqnt) Aeflectiye layien cresoling layratandsifier

SRR SralipaRilh KRALTE K. 37 U} 438 P Himel i from the
Eippartside, 8&rcanial thd’lafteB&i3e thbGadibtidreisindiden ditoydl the trévexrding layer
ket one 2, 6-. di.met hyl - 4- hept anone, . .

S‘-S?re’& I’f‘aiegf’z@m?é‘ﬁ © e ga?gﬁl‘é@crﬁé&eféideuﬁls‘%&th Fages the light detector
INGERGPEPRBSamé idk SRR lighV SRR THEFirdmiétBRed SRR turk BF the
exanple in the formof mxtures (e.g. dibutyl ether /
fecordingmpatenial ta-beesedansardingio the soventaomis gaearaldy preferiede
person skilled in the art of spin-coating will in

general routinely try out all the solvents with which

Whelehd fechrdiig thatkrialds str@inired Sorlkdl dhahge MNikht BaMiysion, the

m xtures thereof, in order to discover the solvents
tllosang diffferemt strupturs comet inte eengiderationatransgareqiumppery/ recording
l%%'r (o%{ionally multilayered) and, if expedient, transparent protective layer. The light
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 350-500 nm, for example commercially
available lasers having a wavelength of 405 to 414 nm, especially semi-conductor
lasers. 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 from the specialist literature that other methods are currently being developed

which may also be suitable for use.
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containing the solid conponents of his choice. Known
woredobogs4Df process engi neering can al so be enpdDEPDOF/054270

such 20 optim zation procedures, so that the nunber of

experinments to be carried out,gCan be kept to a

m nimum The invention therefdre relates also to a

net hod of produci ng an optical recording  nedium

Wae pracess aceqrflingite hegnventiop alown thestorags ehinforpatiorwith great
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by highdighosthbility andi by-shapeicundary Foeesaqfjphe pisst. Speciaifadvdmtages
metallic reflective layer is preferably effected b :
‘s“ﬁ[}{?]ﬁ &hq high corfeast thefapaier AR theFuipaistgh Bie E&gn@?f&%%c@il@ S0
AP ceHER? 'd'i)hﬂga%lﬁ&@d: The sputtering 30 technique

I's especially preferred for the application of the
metallic reflective |layer on account of the high

f ion.to th t. S t echni
A teadaflipr PR b Partiad oht RSl P dietho S Epl P the by
feisterink the 4RSS BNaRABEHLY oK Tection” ﬁéiﬁgzﬁisérffhdiﬁ’ﬁ&ﬁ ESS&ample as
Academ c Press, 1978). WD 2006/ 02464

destyibgebin g5 Blaygroand XD AJERexaueri kG laopBiapheh- Wienke: Yogel

gﬁcﬁvgﬁa%%ﬁfzgh%gwﬁﬂi um according to the invention is

governed prima 5 by the readout mnethod; known
function principles include the nmeasurenment of the

change in the transm ssion or, preferably, in the

Th¢ priiqal geording mediumeacsprdingida dhhinyentionds pigferably grecordable
GRAT iR of BE WOURNE BRECR Sy WAKER Tof et bt ARRILEASDVD
gighidénghre digital vasatitadig®) driBlu-edy “edikd, an stotdge nicdidmérgcomputer
10 structures, can be used: transparent su]%Jiort /

peasondreniificatien andosendycrrd orfor the pagduetien of diffractive optical
%lglfrlleﬁtgtiioygxmﬁholt% i f expedient, protective |ayer
y

not necessarl ansparent); or support (not
necessarily transparent) / reflective |layer /

cording layer and, if expedi ent, transparent _.
Eﬁ% et Wégﬁgrg?y reletesalsg torasmetggé dor t{l?] ap qagﬁvponglg, storage and

%ﬁ%&ﬁ Hf iﬁfﬁfjﬁﬁtio!ﬁ?whéﬂéﬁpé’fekoﬁh%ernediﬁﬁra%@&d' AR indddifh is

tb
aSe the radiation 1s i1 ncident” fromthe recordi ng
hsedeThd feceidites and, thevpleylbackpdiantagebasly takeplackh én a wavelength range

g]gegtgrgt%tgp\{gsb&xr%r side. In both cases the |ight

It has been found, that the new dyes of formula (I) or (II) according to the invention
enhance the photosensitivity and the stability to light and heat compared to dyes already
known in the art. The new dyes of formula (I) or (I) according to the invention have a
decomposition temperature of 250-350°C. Additionally, these compounds show an
extremely good solubility in organic solvents, which is ideal for the spin-coating

process to manufacture optical layers.

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

high-density recordable optical discs.
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preferred. When the recording material is structured
for a change in |ight transrriz%si on, the 20 follow ng
di fferent structure cones into consideration:

transparent support/ recording |ayer (optionally
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RO SV Byl el 80y Althpochf wE iR ol Ry

procéduren krfosvn inebodrdiin gattiaylar usingleeactions\ak deseribed above.
applicable, fromthe protective |ayer side, the |ight
detector in this case al ways being | ocated on the

e TSR SFmyds: di A Ry RS By BB UGS, IR PO oberwise
avai |l abl e | asers having a wavel ength of 405 to 414 nm
especially sem -conductor |asers. The recording is

done, for exanple, point for point, by nodulating the
EXSeVIPIIR 1 accordance with the mark | engt hs and

Tocusing rts radiation onto the recording layer. It 30
ﬂ%pmﬁpmcbm-ﬂﬁblosrpébim suspended dn 39 partsofgthagoh 2P parts or 2-

t u i g .devel opgd ] Wi S .
BB Rafieopd e B4 o G 3 28 Fibeer B S0 g R s Fgoduct i
Aberéb ardatcddoRists 7R party ¢fl aeetohe) filkkeed AAMOAT haddadd £1v89°C v@der vacuo.
storage of information with great reliability and

L00pATS afyuenus eTRE R sy Hled. e THHECHERHORMiRnet room
o 0 B 0

taceystatlézet Heonh RS paresndfragaequs tnfethdnoW(7004)t €5 partscbfidajt-phenyl-

Jdrprisingly..high signal/nojse ratio, so 5 that
%%thﬂézﬂg?%%H%%FOB?%ﬁgﬁ? 188 CIYPRES r eadout  of
information is carried out according to nethods known
in the art by registering the change in absorption or

ection using |aser radiation, for exanple as
bed in "CD Player and R DAT Recorder” (d aus
sh- W epke, Vogel 10 Buchverlag, Wirzburg 1992).
i cal recording nmedium according to the
i nventi/on \s preferably a recordable optical disc of
t he type. It By be used, for exanple, as a
pl ayabl eTHD- DVD

N

7
N

EXAMPLE 2-4

The following compounds are synthesized according to the procedures described for

example 1.



(high density digital versatile disc) or Blu-ray(r)
di sc, as storage nedium for a conputer 15 or as an
w0 deabefeszat i on and security card or for the pPOTERI00®054270
of diffractive optical elenents, for exanple
hol ograns. The i nvention accgf |ngly relates also to a
nmet hod for the optical recordin st orage and
| ayback of information, mhereln a recordi ng nedi um
EEE&MEEJ&&to the invention is 20 used. The recording
and the playback advantageously take place in a
wavel ength range of from350 to 500 nm It has been

foupd, that the new dyes of formula (1) or (I1)

accor to the invention enhance the
photgsengitivity and the stability to Iight and heat
conpa to dyes already 25 known in the art. The new

dyes of formula (1) or (Il1) according to the invention
have econposition tenperature of 250-350C

Addi fji ondl Iy, these conpounds show an extrenely good

sol uki litly in organic solvents, which is ideal for the

Spi n- CNat i ng proce to rs.
30 Thus, it is of gr 4 y{@g@% (818/5 {)ﬁgélﬁﬁgw
conpounds in the recordlng | ayer of high-density
recordabl e optical discs. WO 2006/ 024642
PCT/ EP2005/ 054270 26 EXAWMPLES Al
R AvPL Y 3 Pyri di ni um based dye conpounds were prepared
ustng standard procedures known in the art, in
pat®i cul ar using reactions as descri bed above. 51n

i ng exanples "part" is always part by wei ght
unl eg sicated ot herwi se. EXAMPLE | 13 parts of

is flltqged treated with 79 parts of acetone,
filtered ak §C and dried at 80C under vacuo. 100
parts of aqueous ammonia (13% are added, the m xture
stirred 3049 at room tenperature, the product
filtered shed with water. Afterwards, the
product i [ crystallized from 250 parts of aqueous

met hanol (7Q% . 15 D@S P(4 met{loxﬁ)ﬂ ithiazo]y]-(Z)]-pyridine

EXAMPLE 4
F
F
F
Na S
| N
~
N

(4) 4-[4-trifluoromethylthiazolyl-(2)]-pyridine
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15 thiazolyl-(2)]pyridine are obtai ned as bei ge
crystals. N S N 20 EXAMPLE 2-4 The foll ow ng

w@oonpoesds are synt hesi zed according to the preCPEPI085054270

descri bed for exanple 1. WD 2006/ 024642
PCT/ EP2005/ 054270 27 EXAVPLE 2 NN S N (2)
4-[4-tert-butyl-thiazolyl-(2)]-pyridine 5 EXAMPLE 3
-ONN S N (3)

oxyphenyl)thiazolyl-(2)]-pyridine EXAMPLE 4

7 pire{of P niBocimiethyhiophong oink saitare rofixed in 33 parts of acetc scid
DGR 1 PCPaltPpP0dinOB84Artaldeh§de. AARNPE mib. tAS niigtutesis cooled
of 2-am no-5- net t hi gphenol. zi nk salt e . refluxed .
‘FOrFOQTSte’BB?‘iaE“%fadg%JetPi @%’@ﬁﬂ Olr LGl Wﬁ%t@ﬁ% I e[rfi PSO‘g‘“ 18

- - -r' m_ o Jo 19 _ _
e oY WSSyt DR O oL B e it
benzbthiazblenat er and stirred for I h. The product is 5

filtered and washed with water to yield 22 parts of
6- net hyl - 2- pyri di n-4-yl - benzot hi azol e.

H3C S
‘e

EXAMPLE 6

6-chlor-2-pyridin-4-yl-benzothiazole is synthesized according to the procedure

described for example 5.

EXAMPLE 7

20 parts of the compound obtained in example 1 and 15 parts of 2-iodopropane are
refluxed in 158 parts of acetone for 2h. At room temperature, 500 parts of ethyl acetate
are added and the precipitate filtered to obtain 0.7 parts of 1-isopropyl-4-[4-phenyl-
thiazolyl-(2)]-pyridiniumiodide.

@gﬂw'«
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H3 S' CaN to EXAMPLE 6
6-chl or-2-pyri di n-4-yl - benzot hi azol e i s synt hesi zed

wa@ewengiony to the procedure described for exar@l/EPH05/054270

Cl S 15 N EXAMPLE 7 20 parts of the conpound
obtained in exanple 1 and 15 rts of 2-iodopropane
are 20 refluxed in 158 parts of acetone for 2h. At
roomtenperature, 500 parts of hyl acetate are

BYd¥is RO hbmagrF3ingn tSe(ﬂeax) |3Ilt1eg eemt osownlamﬁmo 7 parts

RiiorBRRERRLA0 S RENT G \BER) Y B Mpaaive mode: 281
g?ytgﬁg@@@ﬁmmn %9 W-Vis (MeOH) 373 nm  ( Xmax):

1'cm1; solubility (in tetrafluoropropanol,
20C): >50g/L; TGA (deconp.) = 270C, Ms (positive
node): 281 (M, (negative node): 127 (F). 5 EXAMPLE 8
85 parts of the conpound obtained in exanple 2, 277
BXAMPOE 8 odonet hane and 1200 parts of 2-butanone are

irred. for 8h at. 100C .in a press vessel . The
%% BRftRef t %commnér(é ING8 5% WFchgye s %fe%@%éh%&nd 1200

i
g setﬁ’ A ﬁtlltgtg%l?'ﬁfb %t%l)jedﬁgf;/??%t?l I%OiCﬁ:ﬁE& P{?gmﬂ‘e Lésstiethe prbQuct is

ﬁltered washed with ethyl acetate and dried to obtain 111 parts of 1-methyl-4-[4-tert-
butyl-thiazolyl-(2)]-pyridiniumiodide.

,f
S

SO
e

UV-Vis (MeOH) Amax: 359 nm; € (Amax): 56 L'g™'cm™; solubility (in 2,2,3,3-
tetrafluoropropanol, 20°C): >50g/L; "H-NMR (500MHz, CDCL) & = 1.40 (9H), 4.71
(3H), 7.35 (1H), 8.46 (2H), 9.35 (2H).

EXAMPLE 9-11

The following compounds are synthesized according to the procedures described for

example 8.

EXAMPLE 9
Starting with a compound of example 1 to yield

1-methyl-4-[4-phenyl-thiazolyl-(2)]-pyridinium iodide
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20

I N U-Vis (MOH) Xmax: 359 nm (Xmex): 56 L'gl' cnt;
solubility (in 2,2,3,3 15 tetrafl uoropropanol, 200):

WO 2@ghts6421H NVR (500MHz, CDC13) 6 = 1.40 (9H), PAI/ER2005/054270

(3H), 7.35 (1H), 8.46 (2H), 9.35 (2H). EXAMPLE 9-11 20
The foll ow ng conpounds are t hesi zed according to
the procedures described for “exanple 8. EXAMPLE 9 25
Starting with a conpound of exanple 1 to yield

1- net hyl - 4-[ 4- phenyl - f hi azol yl - (2)]-pyridi nium i odi de
WO 2006/ 024642 PCTLEP2005/ 054270 30 N ~ WW-Vis
+(,max): 32 L*g 1'cm 1,

Ain 3- tetrafluoropropanol, 200):

TA (decomp.) = 260C; 1H NMR (500MHz, D6 5
4.37 (3H), 7.46 (1H), 7.53 (2H), 8.12 (2H),
9.07 (2H). EXAMPLE 10 Starting with a
conpound of exanple 3 to yield 10

4-[4-(4-met hoxy- phenyl)-thiazol -2-yl]-1-nmethyl-pyridin
fumiodide I N ~ O W-Vis (I\/la‘()—|)1 max: 403nm
UNiriis) MeBH BLaag B8O min; e@hithi it g ¢rinth; @ubilty gin1%2,3,3-

g CorobRRel SR 12 0eg TAAR s oR S CE ATk GgoMirt D

DR80) §=04317 A1), 7846Q9H9,2193 (28n 2% 12 B, 3%8G9HS, b7 (28p 05

EXAMPLE 10
Starting with a compound of example 3 to yield

4-[4-(4-methoxy-phenyl)-thiazol-2-yl]-1-methyl-pyridinium iodide
.
¥
/ N—
N _

UV-Vis (MeOH) Amax: 403nm; € (Amax): 18.3L'gcm™; solubility (in 2,2,3,3-
tetrafluoropropanol, 20°C): >50g/L; TGA (decomp.) = 250°C; 'H-NMR (500MHz, D¢-
DMSO) 6 = 3.83 (3H), 4.37 (3H), 7.07 (2H), 8.05 (2H), 8.52 (1H), 8.66 (2H), 9.05
(2H)

EXAMPLE 11
Starting with a compound of example 3 to yield

1-isopropyl-4-[4-(4-methoxy-phenyl)-thiazol-2-yl]-1-methyl-pyridinium iodide
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(2H) 20 EXAWMPLE 11 Starting with a conpound of exanpl e
3toyield

wa 20080pteapy| - 4- [ 4- (4- met hoxy- phenyl ) -t hi azol - 2pgT/EPbosres4270

t hyl - pyri di ni um i odi de WO 2006/ 024642

PCT/ EP2005/ 054270 31 s ~ \ Jy+ W-Vis (MeOH) Xmax:
405nm  (Xmax): 19.4L*g 1'cm™; solubility (in
2,2,3,3- tetrafluoropropanol, 20C): >50g/L; TGA
(deconp.) = 240C;, 1H NWR (|500I\/Hz D6- 5 DMSO) 6 = 1.65

(6H), H, 7.08 (2H), 8.06 (2H), 8.53

(1H), 8. EXAMPLE 12 10 10 parts of

t he conpound [ [ xaopl e 6 and 7 parts of

di nmet by irred‘at 100C for 30 m nutes.
rog perature, 100 parts of water and 12 parts

oj\[ lumiodi de are added and the product

f @ered The product is washed with water nd dried
to yield 11 parts of

1- net hyl - 4- (6-chl or - benzot hi azol - 2-yl ) pyri di ni um

QA : Vi 1.

PReoviqn gy 403m X phgy 1936 o5 Sgutihifh 2.2.55-
tetafladroppapslOTeRaY] >503AC) TG A $@&bhip. )mwd;ebmm (500MHz, D-
244C. 1H NVR (500MHz, D6- DVSO) 6 = 4.41 (3H), 7.74

PM$0) &= 2b6§ ﬂ{ly),, 38343H), 5197 (1807508 &), 8@.6:(%53,@%3. (13h), 8.66

m{% dﬁ) .5 parts of
- [4 tert-butyl-thiazolyl-(2)]-pyridinium odi

de of exan‘pl e 8 and 6.3 parts of cobalt conplex with
triethylamoni umas counter-ion are mxed into 50 25
parts of acetonitrile. The m xture is then stirred at

FEANMPLRC[2 12 hours. The mixture is

10 parts of the compound obtained in example 6 and 7 parts of dimethylsulfate are
stirred at 100°C for 30 minutes. At room temperature, 100 parts of water and 12 parts of
potassium iodide are added and the product filtered. The product is washed with water

nd dried to yield 11 parts of 1-methyl-4-(6-chlor-benzothiazol-2-yl)pyridinium iodide.

.+
ci S
O
rad

UV-Vis (MeOH) Amax: 351nm; € (Amax): 46 L'ig™"'cm™; solubility (in 2,2,3,3-
tetrafluoropropanol, 20°C): >50g/L; TGA (decomp.) = 244°C; "H-NMR (500MHz, D¢-
DMSO) é = 4.41 (3H), 7.74 (1H), 8.26 (1H), 8.55 (1H), 8.75 (2H), 9.13 2H).

EXAMPLE 13
2.5 parts of 1-methyl-4-[4-tert-butyl-thiazolyl-(2)]-pyridiniumiodide of example 8 and
6.3 parts of cobalt complex with triethylammonium as counter-ion are mixed into 50

parts of acetonitrile. The mixture is then stirred at reflux for 12 hours. The mixture is
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15

WO 2006/ 024642 PCT/ EP2005/ 054270 32 cooled to 25C,
filtered and washed with acetonitrile. The marroon

w@e@sseshe is dried and the final dye is obtaPeEEPWOH/654270

95%yield. N Il O 02N NNNomm NS ON NN Ol

I N 5 UW-Vis (CH2C12) , max:i,Hp12 nm  (,max): 55.0

L.g 1.cm1l; Solubility (| n 'I3e raf | uor opr opanol, 250C):

20 g/ l; DSC ]Sé%eco .) = 341C Heat_ rel ease (Wg) = 15;
evpledsior?Sceafiliered aé@waweémwewn@bl Thg mamgem presscgke . dried

W@ejlg gﬁ%ﬁ@?’li 5% 1% (2)1- pyri dini um i odi de

of exanple 9 and 7.2 parts of cobalt conplex with
triethyl ammoniyum as counter-ion are mxed into 50
parts of acetf‘fnitrile. The m xture is then stirred at
12 |hours. The m xture is cooled 15 to 25C,
d with acetonMrile. The marroon

scakeqyli sldr pyed and the fina\_dye is obtained with
96%3\l 067 074642 PCT/ ERFONS/ 054270 33

reflux for

~Co-...
oo Z ]
\\N Q \N
N\N NON Noz |
o P
]
N

UV-Vis (CH2CI2) Amax: 512 nm; € (Amae): 55.0 L.g”.cm™; Solubility (in
Tetrafluoropropanol, 25°C): 20 g/1; DSC (decomp.) = 341°C; Heat release (W/g) = 15;
On spin coated disc: n 4osnm) = 1.61, k (4050m) = 0.26.

EXAMPLE 14

2.0 parts 1-methyl-4-[4-phenyl-thiazolyl-(2)]-pyridinium iodide of example 9 and 7.2
parts of cobalt complex with triethylammonium as counter-ion are mixed into 50 parts
of acetonitrile. The mixture is then stirred at reflux for 12 hours. The mixture is cooled
to 25°C, filtered and washed with acetonitrile. The marroon presscake is dried and the

final dye is obtained with 90% yield.
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NI I @NNN\ Nonml - NS I pI V' + N NN-NN®2 O
I I N W-Vis (CHC12) ,max: 479nm 50 L.g 1l.cm 1;

w®odoaboedeitr y (i n Tetrafl uoropropanol, 25C): 20gPdT/ERESES/054270

(deconp.) = 322C;, Heat release (Wg) =6; 5 On spin
coated disc: n (405 ) =1.58, (405 ) =0.34.

APPLI CATI ON EXAMPLE The optical and thermal properties
of the thiazolyl-pyridiniumbased dye conpounds 10
wer e studied.llhe dyes show hi gh absorption at the
desired wavel gngths. I n additj t he shape of the
absor ption @, that stil mains critical to the
djzﬂc reflrﬁct {i y and formati on\of clean mark edges,
areos’ ( Orfe réj or band, rised in a range
of TREM 350 X @ 500 nm preferabl from 350 to 400
nm 15 MPre-prleci sely, n val ues the refractive

i ndex were evahiateg between 1. npl 2.7 (see

exanpl es 13, )\ Li t abi i th wer e found

conpar gbke~tQ dyes whi¢h wusually are
stabilised with|quenchersNPar the use in optical data
recordi ng. P hreshol d of thermal deconposition
within the reqgpired tenperature range 20 characteri zes
the new thiazqyyl pyridi ni um based dyes which are
assuned to be desirable for the application in
optical layers for optical data recording. As a

concl usion, the thiazolyl-pyridiniumbased dye
DYy sUS IR ERe i A OB ﬁbmu): 50 L.g".cm"; Solubility (in

Tetrafluoropropanol, 25°C): 20g/L; DSC (decomp.) = 322°C; Heat release (W/g) = 6;

On spin coated disc: n 405nm) =1.58, k (4050m) =0.34.

APPLICATION EXAMPLE

The optical and thermal properties of the thiazolyl-pyridinium based dye compounds
were studied. The dyes show high absorption at the desired wavelengths. In addition,
the shape of the absorption spectra, that still remains critical to the disc reflectivity and
formation of clean mark edges, are composed of one major band, comprised in a range

of from 350 to 500 nm, preferably of from 350 to 400 nm.

More precisely, n values of the refractive index were evaluated between 1.0 and 2.7 (see
examples 13, 14). Light stabilities were found comparable to commercial dyes which

usually are stabilised with quenchers for the use in optical data recording.

Sharp threshold of thermal decomposition within the required temperature range
characterizes the new thiazolylpyridinium based dyes which are assumed to be desirable

for the application in optical layers for optical data recording.

As a conclusion, the thiazolyl-pyridinium based dye compounds are within the

specifications which are primarily required by the industry for the use of dyes in optical



specifications which are primarily required by the
i ndustry for the use of dyes in optical W 2006/ 024642
wEOaPReD5/ 054270 34 data recording, in partPCIERZ005/054270
the next-generation optical data recording nmedia in
the bDblue [aser range. WO 20 024642
PCT/ EP2005/ 054270 35 CLAI 1. An optical Iayer
conprising at | east one dye conpound of formula (1) or
datp yeconling; impartigulain the nextrgenertipmeptiqabdate raegrdipg media in the
R2 Rl (1) R3 (Il) wherein Rl represents a
E@Bmﬁgg%t “a linear or branched Cl-12 alkyl, 10 R2 to
R5 i ndependently of one another, represent hydrogen,
cyano (-CN), halogen, nitro (NO2), hydroxy, Cl1_8
al koxy (-OR) wherein the alkyl (R) can be
unsubstituted or substituted by ClL 8 al kyl, hydroxy
(-OH), by C6_12 aryl or by -NR8R9 in which R8 and R9
are i ndependently hydrogen, C1 8 alkyl or C6_12 aryl;
15 C1_8 al kyl, wherein the al kyl can be unsubstituted
or substituted by d _ 8 alkyl, hydroxy (-OCH), by
C6_12 aryl or by -NRBR9 in which R8 and RO are
i ndependently hydrogen, Cl1_8 alkyl or C6_12 aryl; CX3
where X can be chlorine, fluorine, bromne; Cl1 8
al kyl thi o, wherein the al kyl can be unsubstituted or
substituted by 20 C1.8 alkyl, hydroxy (-OH), by C6_12
aryl or by -NR8BR9O in which R8 and
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RO are independently hydrogen, Cl_8 al kyl or C6_12
aryl; R2 and R3, R4 and R5, R3 and R4 (only for (11))

W(ammfommm a saturated or insaturated honocycl i BCDEP2085054270

heterocyclic five-nenbered or six-nmenbered ring which
may additionally contain oxygen or further nitrogen
as a ring nmenber. WD 2006/ 024642 PCT/ EP2005/ 054270 36
R6 and R7 i ndependently of one another, represent

n, cyano (-CN), halogen, nitro (NO2), hydroxy,
i near or branched Cl.8 al koxy (-OR) wherein the
al kyl (R) can be unsubstituted or substituted by Cl1_8
al kyl, 5 hydroxy (-OH), by C6_12 aryl or by -NR8R9 in

ich R8 .a RO are . .i ndependen hydr oge Cl.8
fh kyﬁn&Pﬁﬁg q%?f ompprisipg ﬂ’e‘ﬁ?St gpe éﬁ‘%‘f%%éﬂm%??@%“i?ﬂ), or (I)
wherein the al kyl can be unsubstituted or substituted

by C1_8 al kyl, hydroxy (-OH), by C6_12 aryl or by
- NR8RORV R6h R8 and RO are iRmepengmht!y hydrogen,

Cl 8 alk C6_12 aryl; 10 CX3 e X can be
chlorine,/ fluorinepapnbrom ne; 1|inea bran q}ed Cl1_8
al kyl t hi%, rein the al kyl can subs uted or
substituted by Cl1_8 al kyl, hydroxy , by C6_12
aryl R -NR&89 i n which REh?'md gg

i ndepen hydr ogen, C1_8 OfN 12 aryl; 15

Cl_8RalkyPN ~ hygpoxy (-0OH), niF% ,E{Zﬁano (-CN),
hal ogen, by C6_12 aryl, RO ijn wh R8 and R9
are i ndepeldently hydrogen, C1 8 al R3 or CG_(i]@ aryl
or by Cl-C8 al koxy OR); or R6 and R7 can forma
honocyclic six-menbered ring to give a conpound of 20
formula (1) or (I1) which is represented by formula
(111yherein | V)  R11 R12 R11 R12

R; represents a represents a linear or branched C; .1, alkyl,

Ry to Rs  independently of one another, represent hydrogen, cyano (-CN),
halogen, nitro (NO,), hydroxy, C; .5 alkoxy (-OR) wherein the alkyl
(R) can be unsubstituted or substituted by C; s alkyl, hydroxy (-OH),
by Ce.12 aryl or by -NRgRy in which Rg and Ry are independently
hydrogen, C, 3 alkyl or Cq.;5 aryl;
C,s alkyl, wherein the alkyl can be unsubstituted or substituted by C;.
g alkyl, hydroxy (-OH), by Cs.12 aryl or by -NRsR¢ in which Rg and Ry
are independently hydrogen, C; g alkyl or Ce.12 aryl;
CX; where X can be chlorine, fluorine, bromine;
C,.s alkylthio, wherein the alkyl can be unsubstituted or substituted by
Cis alkyl, hydroxy (-OH), by Cs.1» aryl or by -NRgRy in which Rg and
Ry are independently hydrogen, C; s alkyl or Ce.12 aryl;

R; and Rj,

R4 and Rs,

Rs;and R4 (only for (I))  can form a saturated or insaturated homocyclic or
heterocyclic five-membered or six-membered ring which may

additionally contain oxygen or further nitrogen as a ring member.
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R1I0 R1I3 RIO RI3 S NS, NRERBR5S/ NRL R4 NR2 R4
R2 | RL(IlIl) RB(IV) in which RL10-R13 independently

wobooenetcanot her represent hydrogen, 25 cyano Pe1ZRP2005/054270

hal ogen, nitro (NO2), hydroxy, Cl1.8 al koxy (-OR) WO

2006/ 024642 PCT/ EP2005/ 054270;, 37 wherein the al kyl

(R) can be unsubstituted or substituted by Cl1_8 al kyl,
hydroxy (-OH), by C6_12 aryl or by -NR8RO in which R8

and R9 are independently hydrogen, Cl.8 al kyl or

C6_1 ' ' 3

uns u%% ?Ilg (%/%? eﬁ(&giﬁn@%ﬁg}{ (l)fto\#ta g’ﬁg%’gr ’ gb?es@éhéjdgfég 1 é}@mo (-CN),

hydr oxy (- Ohalogen, fifroXRGaJ, Hydmixy plyneaNeiBhtanched Whis @atkok@ (-OR)
and RO are ipdepenpdent hydrogen, Cl1.8 al kyl. or

C6_12 aryl; whereliriby @&J Ry be 3%%1@?‘1%@3%%%@% by Ci.5 alkyl,
bromi ne;  CL. qbky-obl) Gy IS LR/13r b eNRLKYih with REand R
unsubsti t ut e%l or)@sltgst)’l tyu(?%gag}i/ rcg. 8 !gikiyl , ﬂi/dggl;(y oare
(-OH), by CeindépeadertlyorydoygenNRERIkylrorwhiiciry8 and 10

RO are indepgndent] roge Cl. 8 .al kyl . gr 12 .

Ayl At oRaE e pnelha R Bl s 525t s B pgybstinued or
f rom i nor ganjubstiiitedny GUEkylAsydr&d @@HP,fo@f,r_ﬂz Bfl or by -NRsRo in
brom ne, chlorine, perchlorate, hexafl[uoroanti nonate,

hexaf | uor ophwbish &z and Re exedndepsndansly dydrogen, Ci s alkyl or Ce.12 aryl;
t et raphenyl bag.at r i ni gns..such )

di cyanoani d e@%(mv%&ﬁeﬁ %%Igggghcloﬁme, ?lutc‘)rn?e, %rorgﬁle,
trifluoronethwaestbhachediClg alky{thio? Gheedi the alk4 carClsn

al so be an anionic azo netal conpl ex based on cobalt

metal . 2. AHsEbititead o psrtuied Y Gyl ondran-QH), by Co aryl

\pr ZL i Ih 2 g Ré r %inc[}g?\ﬁiy};?zé i whitR TG SRARS afe inlideRfiertfy hydrogen, C; 5

alkyl or Ce.12 aryl;
Cs-Cy2 aryl, which is unsubstituted or substituted by C;.s alkyl,
hydroxy (-OH), nitro (NO,), cyano (-CN), halogen, by Cq_;5 aryl, by
-NR;sRy in which Rs and Ry are independently hydrogen, C; 5 alkyl or
Ce.12 aryl or by C;-Cg alkoxy (-OR); or

Rsand R; can form a homocyclic six-membered ring to give a compound of
formula (I) or (II) which is represented by formula (III) or (IV)

R11 R12 R11 R12
R104%:§—R13 R104%:§—R13
S__N S__N
st\;/jim RS N/R1
R4 \ITI R2 RATN | R2

R1 iy R3 )

in which R;¢-R;3; independently of one another represent hydrogen,
cyano (-CN), halogen, nitro (NO,), hydroxy, C,.s alkoxy (-OR)
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30

20 R2 to R5 independently of one another, represent
hydr ogen, cyano (-CN), halogen, nitro (NC2), hydroxy,

w@1008/02dckDXy (- OR) wherein the alkyl (R) can BEI/EP2005/054270

unsubstituted or substituted by Cl1.8 al kyl, hydroxy

(-OH), by C6_12 aryl or by -NRBRO in which R8 and RO

are i ndependently hydrogen, Cl1.8 alkyl or C6_12 aryl;

25 C1.8 al kyl, wherein the al kyl can _be unsubstituted

or substi t ut whergip the alkyl(Rg|cry be unsppstaiied or eppstitiigd by Cis alkyl,

Fﬁdéseﬁ{jglnt I y(ﬁy&wﬁﬁ%};& quﬁ Fyér %ﬁ%éﬂ}%}sﬁ 3%95“3

where X can indepehtentlyneydrddenoCi @ﬂkylmr@gima*yl Cl1.8

al kyl t hi o, e aI e unsubstl ut e
substi tut edme aﬁ]&'.} @gergma gy]ky?f?y?}redw %@@“‘?ﬂby Ci-
aryl or by - &d}oﬁhﬁ @FI)%?EQ i ?%engRglnlth%lZRg and Ry

i ndependent |y hydroge _12 aryl;
and R3, WO Zﬂeﬁid&pdtﬁwﬁﬂ?ﬁsrdlﬁg@ﬂ%/g eBxPF0Cs.3&ryR4 and

can for ted or,.insa rat honmocyclic or
het erocycl | 223%? \‘?’ilefergﬁﬁ%t’%ahl%m% ‘?rg’é‘?lgﬁ' ®ring whi ch
may addi tiong|{ MkfIeb, awbrelﬁmgﬁﬁywanfb@ uhfidktittkdd RGBstituted by
as a ring nenber. R6 and R7 mde&endentl of one

anot her, rep@ess«’éh!l hydrexgeRPH)chw eu(arxlwf SNRaRDg?éﬁhlch Rs and

it NO2 l, Kk
0 () Bl SRS SR
subshint ut ed RpresdntSahniyh counidtdiapiiglecte@om Morgiclahions such

aryl or by -NR8R9 in which R3 and R9 are
i ndependent | 3% iRgiae.dipininecbrogring, ghloripg, pephioratgy | ;

I b

Lot o O RSBl S AR o

hygr (l-?e)g( y (- G—i)etra;hhenglboﬂalfe mqr%am’c afigns $WcB RS9 ldLCIy?noafmg(Nl{glN)z) or
an are i ndepende roge a or

aryl; Cx3 v pr%leé gﬂ”;l X 6% (ﬂés&'r]@?br Prn)é br omi ne;

82 g}%l E;/Iyl  caffil o bel ah iSO SL0 thithPShnPleSbRE bh ¢bB B¥al.

2.  An optical layer according to claim 1, wherein

R; represents a represents a linear or branched C; .1, alkyl,

Ry to Rs  independently of one another, represent hydrogen, cyano (-CN),
halogen, nitro (NO,), hydroxy, C; .5 alkoxy (-OR) wherein the alkyl
(R) can be unsubstituted or substituted by C; s alkyl, hydroxy (-OH),
by Ce.12 aryl or by -NRgRy in which Rg and Ry are independently
hydrogen, C, 3 alkyl or Cq.;5 aryl;
Cis alkyl, wherein the alkyl can be unsubstituted or substituted by C;.
g alkyl, hydroxy (-OH), by Cs.12 aryl or by -NRsR¢ in which Rg and Ry
are independently hydrogen, C; g alkyl or Ce.12 aryl;
CX; where X can be chlorine, fluorine, bromine;
C,.s alkylthio, wherein the alkyl can be unsubstituted or substituted by
Cis alkyl, hydroxy (-OH), by Cs.1» aryl or by -NRgRy in which Rg and
Ry are independently hydrogen, C; s alkyl or Ce.12 aryl;

R; and Rj,
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hydroxy (-OH), nitro (NO2), cyano (-CN), hal ogen, by
C6_12 aryl, by - 15 NR8RI in which R8 and RO are

wo nabepewaent | y hydrogen, Cl.8 al kyl or C6_12 apgi/EP20050§54270

Cl-C8 al koxy (-OR); or R6 and R7 can form a honocyclic

si x-menbered ring to give a Cﬁg‘rpound of formula (I)

or (1) which is represented formula (111) or (1V)

as defined in cI aim1, in whi ch R10- R13 i ndependent|y

of oReanthBs hean form pspfEaiecher insaiTalgd homegalis ar hetgyocyclic five-

hal ogen, ni tﬁlﬁlﬁlgwhf s&yrﬂé ed fitteSrnichl Ih%%(%d&tl&gily contain

wherei n the alky can uns stitut

substituted oytmeﬁ?ﬂ:rﬁlrﬂllekmkrpghyatrmyg(neﬂﬂkn by C6_12

aryl or NR8RI .in which R8 and R9

i ndePe %t | Wdﬂif’&?‘%lﬁb’rf’fj aBY aBOfQF%WPf%anéB’di%eHr Gfano €L,

al kyl, wher epfioddienitlohNO,5 ARAPSH bibhliRE (7, alkoxy (-OR

substi t ut ed byo% " og)d 3 oxy'I(aJ.‘kS (R a oxy (-OR)

C6_12 aryl owhdryin-thiRglRgl ([R’) om bc nnmsmtedm sulmtlalted by Ci.s alkyl,

wher oo X can WeRoR GOy Criaf fEby B IRAE W Ri and Ryare
represents aﬁdé;;ynaéhtrquai@genp@fg alﬁﬁlcﬁmqgaﬁ‘yr om

|norgan|c ani ons such "as 1 odi ne, | uori ne, brom ne,
chl orine, pekingar or braached @1 @Jl@i |Wlmr@amq alley)gee be unsubstituted or

hexaf | uor oph a tr K
t et raphenyl bééli)gttrl]te{egrb (‘el zfﬁlfyl ROTRe (ab D PYfge-12 aryl or by -NRgR, in

di cyanoam dewhi&hml)aﬁd R9Gre 1hd¢;fehd@it19myﬂfbgaﬁ€(ﬂﬂgfﬂlfylmd)%u aryl;

(N(SOQ2CF3) 2i _or - can also be an anionic _azo netal
conpl ex bas e@X@Wh@@b%wn heehlprinepfuoting bpomingy

PCT/ EP2005/ Ogde !, aﬁl?’%/h?th i6\0n QB itGRl ()Irgﬁ't?s'htlﬂ&fﬂf

claim1, vvheren represents a represents a |ne

or branched kdréxyal-@¥), n1tr522NO@) Rﬁaﬂoﬁ(p@ﬁ};éﬂtogbxyd:ydgﬁ@aryl by -
5 R6 represe hydr.agep, cyano (- ,, hal n, nitro
(NCR) , Eydr oﬁjﬁsR h g*}ﬂ@fm%ﬁ E%F@g\%ﬁeéta}&ﬁ%%% _c‘@)anm or
wherei n the @l kylyv(GRby €8ICLEkoxyTSORP Ot Ut ed or

substituted by CI 8 a?’kyl hydr oxy (- OH), by C6_12

aryl RgandR; can forma homocychc six-membered ring to give a compound of
formula (I) or (I) which is represented by formula (III) or (IV) as
defined in claim 1, in which R;o-R;3 independently of one another
represent hydrogen, cyano (-CN), halogen, nitro (NO,), hydroxy, C; g
alkoxy (-OR) wherein the alkyl (R) can be unsubstituted or substituted
by Ci alkyl, hydroxy (-OH), by Cq.12 aryl or by -NRgRy in which Rg
and Ry are independently hydrogen, C; s alkyl or C¢.15 aryl;
C,s alkyl, wherein the alkyl can be unsubstituted or substituted by C;.
g alkyl, hydroxy (-OH), by Cs.12 aryl or by -NRsR¢ in which Rg and Ry
are independently hydrogen, C; g alkyl or Ce.12 aryl;
CX; where X can be chlorine, fluorine, bromine;

An- represents an anion counter-part selected from inorganic anions such
as iodine, fluorine, bromine, chlorine, perchlorate,
hexafluoroantimonate, hexafluorophosphate, tetrafluoroborate,
tetraphenylborate or organic anions such as dicyanoamide (N(CN),) or
trifluoromethanesulfonimide (N(SO,CF3);; or

An can also be an anionic azo metal complex based on cobalt metal.



or by -NRBR9 in which R8 and RO are independently
hydrogen, C1_8 alkyl or C6_12 aryl; 10 linear or
wheasobsar C1_8 al kyl, wherein the al kyl can bePCT/EP2005/054270

unsubstituted or substituted by Cl1_8 al kyl, hydroxy
(-OH), by C6_12 aryl or by - RO in which R8 and RO

are i ndependently hydrogen, 8 alkyl or C6_12 aryl;

CX3 where X can be chlorine, fluorine, bromnne; Cb- Cl12
aryl whi ch is unsubstituted or substituted by C1_8

k y - ’
3L K b ohRGIRP Rk i T Q) CYeno L0V,
are Rndependﬁ:ptebgnthyehpm@emts a(ihefr arlbeytiched C, £8IkIR ar vyl

or b C8 al kox OR) R7 represents hydrogen or R6
and é@lt‘%% f‘@PWF%i%I]PSJ 59851 i ¢ si x- menbered ri ng to give

a cogpound Ofegregéhﬁ &H%é’h @%,Qnoqr((‘l(luh)alo?@ﬁ ﬁ\I02) hydroxy,

represented or mu
claim1, in keacbr moslﬂdl@usraﬂ@ﬁwﬁdﬁh)twmrmh thmdkyi]r(dit)hm be

e S s Bl e LT by B e o

by C1_8 al kybr by WNRRY ¥n WwhichRg anBR, &R ihde h&éntglrhy@/ogen Cis
-NR8R9 in which R8 and R9 are independently 2

hydr ogen, Clalhylalfl@bhz@'b’lCG 12 aryl; An- represents an
ani on counte 1ne%9(r)11 br%u?{)heﬁ 18 aiky? ﬂeli]é)l{lgl’?e ﬂéﬂ%ﬁ*‘% u{lec‘u%gthtuted or

as i odi ne, uor I ne romime, WS ne,
hexaf | uor oangubmnaauexy (nemfyl ugrde@tyqs@m,tt@ Cé-12 aryl or by -NRgRy in
tetrafl uoroborate; or can al so be an anjionic azo

metal conpl eXhshRs@ndRo é@uaqiqpeﬁ%qnally hydrggen, Ciarallggor £542 aryl;
2051 oo SR By R Sl oo
branched Cl_Gs-&hkaryl, WhichGe ﬁﬁ@;Bét&df&dl%ﬁﬁtEBﬁﬁﬁB%)%ﬂs?ﬂﬁyl,
40 hydroxy (-OH), nitro (NO,), cyano (-CN), halogen, by Cs.15 aryl, by -
NRgRy in which Rg and Ry are independently hydrogen, C;5 alkyl or
Ce.12 aryl or by C;-Cs alkoxy (-OR)
R, represents hydrogen or
Rsand R; can form a homocyclic six-membered ring to give a compound of
formula (I) or (IT) which is represented by formula (II) or (IV) as
defined in claim 1, in which R;o-R;3 independently of one another
represent hydrogen, cyano (-CN), halogen, C, s alkyl, wherein the
alky] can be unsubstituted or substituted by C;_ alkyl, hydroxy (-OH),
by Ce.12 aryl or by -NRgRy in which Rg and Ry are independently
hydrogen, C, 3 alkyl or Cq.;5 aryl;
An- represents an anion counter-part selected from inorganic anions such
as iodine, fluorine, bromine, chlorine, perchlorate,
hexafluoroantimonate, hexafluorophosphate, tetrafluoroborate; or

An can also be an anionic azo metal complex based on cobalt metal.

4.  An optical layer according to claim 1, wherein the dye compound is of formula
(1), and

R, represents a linear or branched C; ¢ alkyl
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R2 to R5 represent hydrogen, R6 represents hydrogen,
nmet hyl , ethyl, phenyl, 4-nethoxyphenyl, tert butyl,

wo eooslozsaonet hyl , R7 represents hydrogen, or SP®REEP2VAS/054270

R7 can form a honocyclic six-nmenbered ring to give a
compound of fornmula (1) whi CAP) is represented by
formula (I11) as defined in claim1, in which R10,
R12 and R13 represent hydrogen and R11 represents
net hift toRs ¢ hieprasemd hydgogen.epr esent s an ani on

counger - part ?Fels&ﬁg ﬁ}‘jdrgé&h”ﬁoﬁﬁ'ﬁ QR SRR O B SineHER phdf, tert

as iodine, orine
hexaf | uor oanlbutyrbtrﬂhmmméthy]af | uor ophosphat e,
tetrafl uoroborate, an anionic azo cobalt conpl ex

of tRe foll oWPW@e?t%?‘YﬂfP&eq\lOfll O N NNNomi allk O
CO R arfd RNl foﬁhhhb@o@¥le six- }nenMere]ﬁm% to@ﬂfeoaoédnfﬁblund of

| ayer conprising a mxtu | east two
conpounds  acfoomdiar(y) wiich ismemeisemte(dl By fmnﬁbr(lﬁbl a defingd msclaim 1,

defined in clai rogduci n
opt1 cal | ayePvhiEy Bregingng v ioatorent poigeen By pabhegts
t he methyl or chlorine,
An- represents an anion counter-part selected from inorganic anions such
as iodine, chlorine, perchlorate, hexafluoroantimonate,
hexafluorophosphate, tetrafluoroborate, or an anionic azo cobalt

complex of the following formula

5. An optical layer comprising a mixture of at least two dye compounds according to

formula (I) or formula (IT) as defined in claims 1 to 4.

6. A method for producing optical layers according to claims 1 to 5, comprising the
following steps
(a) providing a substrate,
(b) dissolving a dye compound or a mixture of dye compounds of formula (I) or
(IT) as defined in claims 1 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.
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20 followi ng steps (a) providing a substrate, (b)
di ssol ving a dye conpound or a m xture of dye

weoompoessas of formula (1) or (11) as defined POT/EPBOFES4270

1to4in an organic solvent to forma solution, (c)
coating the solution (b) on tjye substrate (a); 25 (d)
evaporating the solvent to forma dye |ayer. WO

2006/ 024642 PCT/ EP2005/ 054270 41 7. A nethod

according to claim6, wherein the substrate is

ol

Y AThRRAT Aokt iininP® MFLIAELIREL i B tiiHE e or
or gapd;lynmﬁiyhﬂethaorysla&e(PMMAd_ fromCl_8 al cohol,

hal ogen substituted C1_8 al cohols, Cl1_8 ketone, Cl1_8
ether, halogen substituted C1_4 alkane, or amides. 9.

o] t -
ﬁg Rith&fibd L&/ H%ilﬁﬁ% mee?&HH{e' &gﬁﬁcl gav%ﬁgéy%fl’écted from C1 .3

yer according to clains
co npdumicbl ohalbgemswbstitiied, Cl(g‘dlc))hmls Ql\élkleto)ne, GildethdRphaRoges

sel e@"t Agtugérdoﬁul‘n‘?g{aﬂvé'l (f\”%‘flﬂ V! | In) or15i \-M;?LS;P; RlR6i iSs

selected fromtert.-butyl, nmethoxy or CF3; Rll is

sel ected from hydrogen, cyano, Cl1- 8alkﬁhy(preferab

fet hinoptiesd |rwér¥1ng pEdium egraprasing arcppticahlayer ascerdingrie ¢laims 1 to
as a?ove

10. A dye compound of formula (V), (VI) or (VIII)

R11
R6 R6
SNPA SN S. N
- An-
| | a
+ "
\
R1
(V) (V1) (V1IN

wherein

R; is selected from methyl, ethyl, n- or i-propyl;

R¢  is selected from tert.-butyl, methoxy or CF3;

Ri; is selected from hydrogen, cyano, C;salkyl (preferably methyl), halogen
(preferably Cl);

An- is defined as above;



