PYRI DI NONE BASED AZO DYES AND THEI R METAL COVPLEX

SALTS The present invention relates to pyridinone
whamedsgrd dyes and/ or of anionic azo netal cop@I/ER200Y/@55582

salts made thereof with cationic basic yell ow dyes,

whi ch are characterized by an unsaturated bond in

bet a- position to the endocyclic N aton1of the

ridinone, and to their use in tical ers
DéE SEINBILN G RAVA M R EVE TS THGRS BN TG L DATA

R@f(ﬁ%ﬁb@ﬂdjs' ng a laser with a wavel ength up to 450

nm e invention further relates to a wite once read

many (WORM type optical data recording nedi um capabl e
recordi ng and repro C|n i nfor on wt

?Bﬁ}naﬁliﬂm B 919 s @? Ewlféﬁﬁ[%yknﬁm ﬁha%%l@ne type

BARAY wad Q-8 Yr?e%al%ﬂﬁi{p% AAnQ %h&d%‘byﬁﬁh@nescﬁ%h@&‘l 189685 for optical

salts made thereof with cationic basic yellow dyes,
ddih cdvoatieg, pneferablyelior eptitbabgatanccardsiag wying @ thseromgh i mavelength up
g§%§Y osition to the endocyclic N atom of the
'one, in the optical layer. Recently, organic
dyes have attracted considerable attentions in the

field of diode-laser optical data storage. WORM type
She invantianafugtheraelstagitp g wriel pacd iekdmepyrhiW M) type optical data

f I e
EEPREE LRy Omag B RubR R AR FEFPRERRR i Rlon o
blay &fsef] yaschbassidy ody cpfifihalto s iado eumhiadagedihdpe cations with
cyani ne and netal |ljzed azo structures. These dyes are
&%9 Bl eompicx pripns haseder pyrdinencs iy thegptipaldpeT| aser
wavel ength criteria. Other general requirenents for
dye nedia are strong absorption, high reflectance,
Rbgﬂmtlymrgatdb dgessens attiagictl wponeddralrle ettanionoin the field of diode-laser

0 enS|t|V| | ow t her conducti vit. s well
Pitih] O Sotsty PR TR Eers O g oBF clpiendd
Fércoﬂi‘a'ﬂl'etc@gtpﬁéttcﬂscs '(@DQEU ﬁi@ltreé‘cfrhé‘tﬂé H@lt@lr\?‘er@tl?eodlgé%Q@VD R) can

r ead- out lity, which neans hi gh nunber of cycles
eantzin @i thene¢andisp ddyey dyds baseslean- phtlgdiocyaamd, anfifyapiinsncyanine and

solubi lities

ettt Shustirah e A0 o BuRUT G Sr SRLUENdgs iy the taser
ﬁvacegémg@ﬁi cfiRfh ODthef g Geel r@fiiremdal ifer denddiPc@pbhE€ asorption,
data recording nmedium the optical properties have

bigbicfisstange digibtecoiding ssysitvieh sabncrmentd phplopegitivity, low
ﬁllg%ﬁcctoﬁ&ﬁc%lt\ﬁ& s well as light and thermal stabilities, durability for storage or

non-toxicity. Important criteria are also good read-out stability, which means high
number of cycles at a given intensity of laser-light, and sufficient solubilities of the dyes

in the organic solvents generally applied in the spin coating process.

At the recorded region of such an organic dye type optical data recording medium, the
optical properties have been changed not only by a change in the optical characteristics
and a decrease in the layer thickness resulting from the thermal decomposition of the

dye, but also by a deformation of the substrate.

This recording principle is the same for CD-R and DVD-R, the difference remaining the
spot size and the wavelength of the laser light used. CD-R are writable at a wavelength

of from 770 to 830 nm and DVD-R, by using more recent compact high-performance
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and a decrease in the layer thickness resulting from
the thernmal deconposition of the dye, but also by a

waledosnssaid on of the substrate. This recordi ng PCT/RE10pS/@55582

is the sane for CD-R and DVD-R, the difference
remai ni ng thespot size and the ¥%avel ength of the |aser
light used. CD-R are witable at a wavel ength of from
770 to 830 nm and DVD- R, b usi ng nore recent caonpact
Frdghiodsdrsesy. rahvave erethifione QOafgépa nnpgchievipaBeeat i 8 fold
PRIt D ARECR Y hChob BB S i SABDRIEDY,
conventional CDs. However, considering factors such as

he recent.s d of el ectronic networks (e.
ltdﬁt’véi’ﬁe‘t‘cjn%@ﬁ ng %&toéﬁé‘fcé‘eﬁ% e T5pens .S@ﬁm@ef Flftiangnotworks (c.g
iRl AM) shPhe (eﬁgll—é@nc@ bPRgR sfihiNGn tél&@ﬁ&? BbYS) %ﬁgtdcastlng,

conveni ent recording nedia, capable of recording inage
inekpamyerciaod camveawahrdcaudg@mctap,a@pmlﬁt ofrcgondguinragd information at

VD- R f f l. ' .
o raeh e atreolifed Wimite BERER s Rt Ay SER2E tbtrqapacity
26rdM gedia depehdny, dRasini ﬂ*@rﬂ@lag%ﬁ@b,pa&twaﬂdaﬁgﬁar ddh$§has increased.
(Blu-ray(r) disc is a standard devel oped by Hitachi

Lt d. LG El ectronics Inc. Mat sushi ta Electrlc

BACHSSIE ) P e L AR SREBRH Y RheeNR, g e

BltanpatGRhRe ERckNMind S@AN CRLRO! Plbh&? ,COTIBIQB?@(QF Royal Philips
NUItlnedla) or HD-DVD di scs (a standard devel oped by

Elsstipmies, ﬁmsmaiﬁleatr@lgso%gudo Sherpt(eeperatian, Fone Somesation.
?R(t)ﬂng an Mglﬁtn?edlas og rPfB LytU)) % g s?%ar(P ev%faﬁgc? b n%w&nba at%d NEC)

speC| I'’cat’1 ons e data s

2ré golrgab e eise s nﬁl@@t@ﬁ@iinrtg)tﬂcalycﬁjta Ife%rdalgltaclﬁlmc@waﬁﬂlw@e new
di sc. By adopting a blue diode |aser with a wavel ength
grecimations tkl@afma SOras@AYRECIgsEdp)0 27 REsPIvtesPey aeca%pg layer
fcfr%cliﬁ dn{] Hﬁﬁl\éﬁelr d&@ an gdgﬂfﬁl Qle(ﬂué ﬁg&'& Ber V@lg‘akli Q/a}/elength of 405 nm
I ncreasin e storage capaclt an or 0

(Egvbt SHE. laan dlocdear)sthle lpu:ttsnmndftrash uhemrp)lt daodk fadlica reduced, again
recor di nedia is k art.. The optica

etarias %%fag%mpa&% b %‘b%r ? IB?%BW“)‘} a substrate with

a gui de groove for |aser beamtracking, a recording

| ayer, this recording |ayer also being called optical
Ty ernstnctippeofisagteoptioal ddterdcordingiing @lansalmowmmrth@am i Frg optical
an organi ¢ dye as.the pai.n conponent. f ec

Rag b Rt Potiie T G Tudef SRR i Bebh g e ipoer bear
trécke®d, hir€gbr@ul 14yRf, @kig Recording layer also being called optical layer or dye
layer in the following text, containing an organic dye as the main component, a
reflective layer and a protective layer. When recording/readout is carried out through
the substrate, a transparent substrate is employed. As such a transparent substrate, one
made of a resin such as polycarbonate, polymethacrylate or amorphous polyolefin, one
made of glass or one having a resin layer made of radiation curable resin, i.e.
photopolymerizable resin, formed on glass, may, for example, be employed. Advanced
optical data recording media may comprise further layers, such as protective layers,

adhesive layers or even additional optical recording layers.

For blue diode-laser optical data storage a variety of dye compounds has been proposed

in the literature.
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the substrate, a transparent substrate is enployed. As
such a transparent substrate, one nmade of a resin such

w@soopassgear bonat e, pol ynet hacryl at e or anor phoRGI/EP2008/055582

pol yol efm one nmade of glass or one having a resin
| ayer made of radiation curable3resin, i.e.
phot opol yneri zabl e resin, formed on glass, may, for
exanpl e, be enpl oyed. Advanced optical data recording
medi a may conprise further |layers, such as protective
! >H i '
Y S0 | BB U EX S rR S REM O oI ammonium
ot witlgdticms vwé coraygradll yohyvail giderpaiomitsC haBasixe ¥ ellgpr Byos edcounterion

in the literature. WO 2006/ 1061 10 A di scl oses anj.onic
b stgafor{ iy 18ged Rl undRx tasneingl attoda Sudee of
BeR AHA RN RREs HAREHARURLYCidcR VR XGRMBRUNS and Colorists

déscribed so far still show di sadvant ages whi ch | npede
20®)r satisfactory use as dyes for optical data
storage. There is a still a need for an optical data

recording nediumthat is capable of recording data at

U ght@eRs) thy dpé EdnpaRdO YL ribeE Sy fil el s dishBiah&®EECShich

and with inproved read-out stabilities, also for the

merade thaigpatisfagiopedss as dyeelr aptigakdatp swrageor 2X speed

and 4X speed recording, therefore a need for an

optical data recording nediumw th inproved recording
Thatacd aill shécisfor HuUbRidabinglacotdit: mbiliaat thulis canidblfedcording
by using pyridinone based azo dyes and/or of ~anionic

d3te ahlﬂgﬁ depsipyigkimgpyeveddresding gBarpsisriatss apfl pithdapreyisd gead-out

Basiifey &lsb g’éﬁ‘ Y ?&Dr&%@e%;kp%(ﬁe(ﬁ%ﬁﬂl tl@f,ii%e%r X 5@(@:?(} a(l:nd I\LI‘X speed

unsat urated bond 1 n position tto the endoc

edcomtigd, thehefopya nadd hame. opticalt duga feobdrdowy meditimxtith improved
"halqggﬂ%/re resents F, d, Br or |, preferably F, C
FSCORNE ChgrasiBisteer ably F or O, even nore preferably

A, if not otherw se stated; "alkyl" represents |inear

and branched al kyl; and "al koxy" represents |inear and
Burpnisingly the Rbjxgt; wasgdckismgd by nepg edieof sndolinear digpainethine type
b&anchq%aalk?nIdnﬁtlééﬁﬁl"dﬁg & e%ts.li%%ar and

B SRS RER Biokdre metRlFoRhlGH e RS SRaBFE TG oups

bei ng unsubstituted, partially or

In the following text, "halogen" represents F, Cl, Br or I, preferably F, Cl or Br, more
preferably F or Cl, even more preferably Cl, if not otherwise stated; "halide" represents
F-, Cl-, Br- or I-, preferably CI- or I-, if not otherwise stated; "alkyl" represents linear
and branched alkyl; and "alkoxy" represents linear and branched alkoxy; any alkyl and
cycloalkyl groups being unsubstituted, partially or completely substituted by halogen; if

not otherwise stated.

Subject of the invention is the use of a compound of formula (I), which is a dyestuff

salt,

|An- * Cat+ )

Catt+ being a compound of formula (II);



conpl etely substituted by hal ogen; an "al kenyl "

resi due has at | east one and at nost as many as
w@omsilkises doubl e bonds; an "al kynyl " resi due hBST/BP2008/055582

| east one and at nobst as many as possible triple

bonds; if not otherw se stated. $ubject of the

inventlon is a conpound of forrmula (1), wherein the

resi dues A and A each represent H or the residues A

and A together repCelsent a deoup.of foagxula (11); M

represents a i val entCHret al pref erably sel ected
), 11 and 12 of the
Rl eftent s; the (*JMin

from groups 4, 5| 6, %, 8,
Peri odi c Tah dqi
formula (I1) inm¥aUrm thy bond fromthe metal atom M
to the O atom whmqh is coppected to the residue Ain
formula (1), and t he (**) rn*formula (I1) indicating
the bond fromthe nmetal atomMto the O atom which is
connected to the residue Ain formula (1); the bond
All ) bdirg weempdindeotdonkzula AIHpr mul a (1) being an
unsat urated bond sel ected fromthe group consisting of
a double bond, a triple bond and an aromatic bond; Xl
represents a carbon atom and X2 represents a N atom or
CHin thg case, that the bong (bl) is a tripgle bond,
or XI regresents CH and X2 rfHpresents CH2 i the case,
t hat the |bond (bl) is a doubllebond; or X | t|ogether
with X2 florm a phe rTépup in th§ case, thgt the bond
(bl) is an aromath i cation sglected
fromthe |griowp c-n3|st|ng basic yell dw cati ons
of Basic : N f formula (ja) and
conmpounds R4a RO 1®9 selected fromthe
group corjsi stig :Cl-4 al yl, -NH phenyl,l -CH
- CH=CH , CN and benzyl; R7 gnd R8 are
i denti cal| or dlfigﬁf ndepenﬁgytly frgm each

t he g

ot her sellected fr up consj sting of [H cNID
CF3, hal qgen, , NRZ2| 1R22R11
R9
\N N
=

M  represents a trivalent metal atom, preferably selected from groups 3,4 5,6, 7,8, 9,

10, 11 and 12 of the Periodic Table of the Chemical Elements;

f H+

R9 is C;4 alkyl or NH-phenyl;

Rla is selected from the group consisting of H, O-C,_4 alkyl, CO-phenyl, O-phenyl and
S-phenyl;

R2a is selected from the group consisting of H, n-propyl, isopropyl, O-C;4 alkyl, CO-
phenyl, O-phenyl and S-phenyl;

with the proviso, that R1a is not H if R2a is methoxy or H;
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CO R 20, SO2R20, CO-NR 2 1R22, G _io al kyl, C3-10
cycl oal kyl, the Cl1-10 al kyl and the C3-10 cycl oal kyl

wheing3ssnziependent | y from each ot her unsubsti t BCBEEPIING/055582

substituted by 1 to 4 identical or different
substituents, the substituents Being independently
fromeach other selected fromthe group consisting OC
1-10 al kyl, halogen, OH, C-C 2 aryl the C-12 aryl
bei ng unsubstituted or substituted by 1 to 4 identical

Rig At {1 ®19 %Pd Rstitye weﬁtl 138 aff pechttl \é&’ﬁﬂ%ﬁgnﬁ%ﬁtﬂgﬁom cach

I ndependent rom eac her se ect e e "group
consothti n@ct:efd fedim 1 @by tonsiSting 6f Hy €No &1Fk yHa]ogehd, NOYOX)H, SH,

5 d.,,10 al k d
TR ORI B S RN R - 10 ol by R
R4a cﬁg%lk 10 B¥@oalR1Qhek £1k¥1 Rbdne BL3 cya%ﬂbkyﬂ;éng

7 are identical or different and
in d ependadepopdénthynirera chelootherunsebstitittediorf substittited byrloop

Sop- N Rl Bt eSS B sy TBien g ing hdapendently from
al kyl, Cé’acmttfeygéleﬁémbm th@gro%c&ﬁ)slﬁidgwfcqngalkﬂehe@sgelloOH
cycl oaI k bei ng i ndependent |, I% rom each ot her

unsubstléh& 653,6% 1s%§@ﬁ¢NReB y 1 to 4 identical or

di ff it t e

i ndeg%ncﬂzerﬁ'rIQ)S{C ach ﬁ@%ﬁ%&%ﬁéﬁ‘ﬂ ggghm (?%é léargl and the S-
consi st i Gglzaf'yl@kmkﬁmadlﬁ{sﬁluted‘l@{ Ry&ituteObly IGNA 1@53108.@"(11261‘611‘[

aryl and NR2 1R22, C -C arée, 0-C 6-12 ary
aryl, c@ubéﬁetuﬁnt@ thy §bstiiugats Oging nzdeaﬁmenﬁﬁ érozfrh%actlw@es S‘?lected

2 ar yl g%lstl g Qnélst %rfﬂl 1082{1 dl ES 10%10%'3‘ éﬁ}lﬂ cal

bei ng uns or stbstitut
or diff elnaéc)‘gensﬂﬁgt%tmmyt Q-Cy h;eal]sﬂb&i@ﬁmdhylsankié‘ﬂm@Rzz

naspepden Ly Jom gaghh oL et 3o sted 1oL 4aHBe

CN, hal ogpPlR?CF3, C6-12 aryl, OCi - 10 al kyl, S-d-10
al kyI and ;NR2 "1R22, OG- 10 aI kyl, SG-10 al kyI,
ed3! and RYobwdidsy| . e cRaticel oy diffsadritpnd indeismRenty fior cach

other selected from the group consisting of H, Cy.j¢ alkyl, Ce.12 aryl and
C1.1 alkyl-NR*R**;

the R* and R** residues are identical or different and independently from each
other selected from the group consisting of H, Cy_;4 alkyl and Cg_y; aryl;

the R* residues are identical or different and independently from each other

selected from the group consisting of OH, C; alkyl, Ce.1¢ aryl and O-C; alkyl;

in an optical layer, preferably in an optical layer for optical data recording, more
preferably as a dye in an optical layer for optical data recording; further subject of the

invention is a compound of formula (I), which is a dyestuff salt.

Preferably,

M s selected from the group consisting of Co, Cr, Fe and Al;

R9 is C;4 alkyl;

Rla is selected from the group consisting of H, methoxy, CO-phenyl, O-phenyl and S-
phenyl;
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NR2 1R22; the R2 1 and R22 residues are identical or
di fferent and independently from each other sel ected

wo eawsnsdses gr oup consisting of H, Cl-10 al kyl, ESI/EPR08/055582

aryl and C -12 al kyl -NR 23R24; the R23 and R24

residues are identical or diffepent and i ndependentl!y

fronreach ot her sel ected fronrthe group consi sting of
Cl-10 alkyl and C6_i 2 aryl; the R20 residues are

Rae nisiselgrted frogy the eram e coaﬁérmrmfe%emﬂw ymethggy,&e4rhenyl, O-

othe m t he group consisting of OH, G _6
fhé@%ﬁﬁf%gh&{ and OC 6 alkyl; Rla and R2a are

wdhmhe wabisorthati K facis @ot HafR24 mdm]hmdm‘rt}l[,y from each

gﬁg Ti&ected fromthe group consisting of G _io
yis, io al kenyl, C2_io alkynyl, C3-10 cycloalkyl

RrRhe gqlpr@Jkyl the C2_io alkenyl, the C2_io al kynyl
and the C3-10 cycloalkyl bei ng |ndependently from each
BﬂﬁeﬁfbnsNbEIDQHLed or substituted by identical or
gE%fer nt substituents, preferably by 1 or nore than 1
‘uent, nore preferably by 1, 2, 3 or 4
substltuents even nore preferably by 1 substituent,
the suhstituents being i ndependently from each other
Yioreptcddadlyom t he group consisting OFC 1-10 al kyl ,
| o
e oSGt Sy e SLO T8 oty
BPef mmalnityl; 1 to 3, nore preferably 1 or 2 |dent|ca
di fferen stituents, .the. substitu s, bei
RitelserGERE ot o Heibor o s Sdd R Y LSRRG by and S
consg &pg ofCLIO al kyl, OH, N2, CN, hal ogen, CF3,
, OG-io aIkyI and S-G -io alkyl; the C2-10
RP& erswlehtad ifioq e @raupaionyisting of riseromdead pregfosyabl y 1
oF refer bond, the double
8%@“@%“ﬁﬁogggﬁ%¥3’ éﬂ%%mégﬁﬁﬁabub ’e bond, nore
Rﬂgfen@@jy the C2_io aIkenyI represents allyl; the

io al having preferably 1, 2 or 3, nore
Bﬂ@f@ﬁéﬁf&ﬁéQ§Hﬁ even nore

R11 and R13 are H.

Especially,

Catt+ is selected from the group of compounds consisting of compounds of formulae

(1), (2), 3), () (5) and (7);

CH,
CH, (l)
CH,
NI
CH,

3

(1)




preferably 1 triple bond, the triple bond being
preferably a beta-gammatriple bond, nore preferably

wo bmsCsid al kynyl represents propargyl; R25, PR2BEPRAEF055582
and R28 are identical or different and independently
from each other selected fromtHhe group consisting of
H, C _30 aliphatic hydrocarbon and C 30 aromatic
hydrocarbon, the G _30 aliphatic and/or C _30 aromatic
hydr ocar bon bei ng unsubstituted or substituted b 0
8 identical or different substituents independen
fromeach ot her selected f@@nwthe group consi st

Ned
contaln(ﬂ{ 2 or Qj{preferably 1 or 2 furtéﬁ; |dent¢ﬁ
or different heteroatons i ndependently fr each

sel ected from3he group consisting of O S and@\N or

carbonyl groups, and which can carry 1 or 2 fused-on
saturated, unsaturated or aromatic, carbocyclic or

heterocyclic rings; the ring and the rings fused
wher e appropri ate, an be substituted by 1, 2 o
i denti cal dlffe radi cal s i ndependently f
the.group conS|st|ng of
(1- CLHRY kyl andCld:
pyrrolidine, pyN ofidoge

pi perazi e or norpholine type, no
pyrrolidith& or nmorHel i ne type; or

substituents | |
&) (7) CH, CH

and

An- is a compound of formula (10) or a compound of formula (11).

/Co\ (10)
O
N
H3C/\/\N RS \\N N02
=
O CH




R25, R26 and R27 together with the nitrogen atom of
the ammoniumion offornmula (g) to which they are
w@rdoaasssas can forma five- to seven-nmenbered aPOIEP1008/055582

ring which can contain 1, 2 or 3, preferably 1 or 2

further ide

ntical or different Reteroatons

i ndependently from each other selected fromthe group

O S and N
or 2 fused-
car bocyclic
rings fused

or heterocyclic rings;

or carbonyl
on sat ur at ed,

gr oups,

on, where appropn ate, can be

and which can carry 1
unsaturated or aromati c,

the ring and the
substi t ut ed

by 1, 2 or |3 identical or dif[ferent radicals

i ndependent|l y from each ot her| sel ected fromthe group
consi sting [of OH, NH2, Hafien a, Br,|[Cl-C4 al kyl
and C -C 4 |al koxy, prefera f§ the pyrrole,

i m dazol e, Nidi pNGoL yr azi necgqti nol i ne or
i soqui nolire tyq e aNi onYin npound of
formula (1) wt resi dueg A and A together
representing a grqup A forrula (11 is called "netal
conpl ex anijgn¢_i nnt he f\${ i ng. The(conpound of

formula (g)
fol | ow ng.

S0 cal | e qumoni §im tpe catiorlth the
Pref grably, Is selecked fromthe group

consisting|of Co, Cr, Fg and Al; A and RRa are

i dentical g @diTheren d Nadepaondegt |y ffom each

ot her selec?éd fromthe g oupronS|stNﬁ@ of G _4

al kyl, C3 4l kenyl, %; the G _4 alkyl, the C3
al kenyl and the C3 é%ng i ndependently from
each ot her unsubstitutel or substituted by|identical
or different substituenfs, preferably by 1] 2 or 3

substituentls, even nore preferably by 1_substituent,
the substituents being i ndependently from each ot her
selected fromthe group consisting of nmethyl, hal ogen,
CN, phenyl, the phenyl being

More especially, the compounds of formula (I) are selected from the group consisting of
compounds of formulae (10_1), (10_2), (10_3), (10 _4), (10_5), (11 _1) and (11 _2);

even more especially of formula (10_2); these formulae being as defined in table (A).

Table (A)
Compounds of formula (I): An-: Cat+:
compound of formula compound of formula | compound of formula
(10 1) (10) (1)
(10 2) (10) (2)
(10 3) (10) (3)
(10 4) (10) (4)
(10 5) (10) (5)
(1.1 (11) (1)
(11 2) (11) (2)

Further subject of the invention is a compound selected from the group consisting of
compounds of formulae (10_1), (10_2), (10_3), (10 _4), (10_5), (11 _1) and (11 _2);
preferably a compound of formula (10_2), further their use in an optical layer,
preferably in an optical layer for optical data recording, more preferably as a dye in an

optical layer for optical data recording.
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unsubstituted or substituted by 1 or 2, preferably 1,
identical or different substituents, the substituents

wheing3ssnziependent |y from each ot her sel ect ed PCDRP100&055582

group consisting of G _io alkyl, O4 NO, CN halogen,
CF3, C -l aryl, 0-G _io alkyl ald S G o al kyl ;
preferably the C3 al kenyl represents allyl; preferably
t he C3 al kynyl represents propargyl; R3a, R4a Rb5a, R6a
Bh@amfaomp thiecempionads of foymulatdnt and i ndependent |y

) RS 13 AER AR rh Y P U PR ORI py s o

foemnty (ﬂm aubystliat of ﬁdnpnundmbﬁformmlae{lj ibyll thaopreRyred aspects of the

r ef denti cal i fferent s stitue
&@5%5. a%mee bewasneﬁla@;s@ﬁ ﬁpmpoe%* SEmle (10 D (10.2)
1%' @f‘(ﬁﬂz%@mst)h@lgfmmposzI sting of G _4 alkyl,
a fogen, enyt,” phenyl’, O phenyl, S-phenyl,
b}&rptvelm,sis readmen phevegh tlmmsudqevﬁsrphl@aw salipd.ct llmw&lhfenyl

i ng unsubstituted or substituted
ﬁVn@“P§ thﬁwggéhéés i dentical or different

substituents, the substltuents bei ng i ndependently

from isti
G _4 E®Mp¢undiﬁlf@@eﬂa (I8 ¢ compaiid/ pf %nﬁugm)j al kyl (III_6)

0-CG -4 alkyl, SG -4 @Ikyl and NR2 1R22; the R2 1
and R22 residues are , or different and

i ndependently from each o h r select@d fromthe group
consi sting of H and G 4‘@ kyl .. .More preferably, Mis
sel ected fromthe grouﬂ{co\sré?ﬁhg of Co, Fe and Al;
Rla and R2a are identical or different and
independently from each ot her represent nethyl or

d R7
RiecbpaliePor i 0D i P e BB B hraft ymute cam
iy eosetibhw @ooelp consi sting of H G _3 al kyl, preferably

met hyl, ethyl,
and the compourids of formula (II_salts);

lcompound of formula (II) * anion(II) (11 salts)|

the compound of formula (II) also being in all the preferred aspects of the formula (II)
as described above,

the anion(II) being selected from the group consisting of halides, sulfate and
methylsulfate, preferably chloride, iodide, sulfate and methylsulfate, even more

preferably chloride and iodide.

Metathesis reaction within the meaning of the invention signifies an exchange of ions

between different salts.

The compounds of formula (III_6), especially the compounds of formula
(IIT_6_R10acet), more especially the compound of formula (11_6) as defined in table
(AA),
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n- pr opyl
nmet hoxy,

or iso-propyl,
et hoxy and CQOphenyl .

further O phenyl, S-phenyl,
Even nore preferably, M

wo 3008absses ed fromthe group consisting of Co apdi/ER2008/055582

Rla and R2a are identica

or different and

i ndependently from each ot her ribresent nethyl or

allyl; R3a, R4a,

R6a and R7a are identical or

di fferent and i ndependently from each other sel ected

fromthe group conS|st|ng of H, iso-propyl,

S- phenyl

N AT TR A0S St S PR ATl A O

ne—gtrotup—CconsS

S—phe

SUT Ty Ul

referably,

R7 and R8 are identical or

di ffeprent and i ndependentNy from each ot her sel ected

fromthe group consisting||of CF3 and G _4 alkyl, the
G _4 bei ng i ndependéent!ly from each|ot her

unsubsti t ut ed qﬁ sgpst i t uled 1to 4 identical or
di ffefent substituentsYXhe stituents |being

‘a (I

each ot hgr selected fqomthe group
AN bond (bl) between X |

g anR¥sat urat ¢d bond

roup dbn5|sthg of a doubl e bond, a

aépnzflc bond represents a
sents a |n t he case
epreséHLQ@@?F t)

t he bon is atri bon&N or

and X resggjints C}Q/lagf he bond (bl)
is a goubl & bond; of t ogé P form a
phenyl[ group Rﬁ\Lhe as thd bl) is an
aromafi ¢ bond; RONi s | eted oup

consi $ting of -GCi | kyl, -CH 2- C=CH
and be¢nzyl ; 0 CH

are preferably prepared by a complexing reaction of a compound of formula (IV),

especially of a compound of formula (IV_R10acet), the R9, R10, R11, R12 and R13

having the same meaning as described above, also with all their preferred embodiments,

R12

R11

R13  HC AN 0
V)

HO

R10



10

15

RO RI 1, R12, R13, R14, R15, R16 and Rl7 are
identical or different and i ndependently from each

wotden3ssed ected fromthe group consisting of HCIZEP20087055582

, halogen, NO2, OH SH, SO2-NR 2 1R22, CO R 20,
SO2R20, CO-NR 2 1R22, C1-10 al kMl , C3_io cycloal kyl,
the C1-10 alkyl and the C3_i 0 cycl oal kyl bei ng

i ndependently from each other unsubstituted or
substituted by 1 to 4 identijical or different
substituents, the substitu4 ts being i ndependently
fromeach other selected frpmthe group consisting OC
1-10 al kyl, hal pgen, C6-12 aryl and NR2

1R22, phe G phenyl CO phe :

phenyl ang}{ A\ tRe S phenyl n(g{n]dRM%et)

CO phenyl bei subd¥i t utyed or,substit uted by 1 to 4
i dentical or rent su ituents, the substituents

bei ng i nde om each ot her selected fromthe

group con OC 1-10 alkyl, C3_i O cycloal kyl,

OH, NQO2, gen, CF3, C6-12 aryl, O CMO al kyl,
S-CMO al kyl @and NR2 1R22, OCi -1 0 alkyl, SC _io alkyl,
0-C 3_io cycCblal kyl, S-C3_io cycloal kyl, NHCOR 20 and
NR2 1R22. More preferably, R7 and R8 are identical or
di fferent and independently from each other sel ected
fromthe ?roup consisting of CF3 and C _4 al kyl; the
BeEaespptid Dbl teasnpornd o frmyda (IN_{ b nul a” (1) being an
unsat urated bond selected fromthe group consisting of
a double bond, a triple bond and an aromatic bond; X |
represents a carbon atom aNd X2 represents a CH in the
case, that the bond (bl) il$| a triple bond, or X |
represents CH and X2 repregsents CH2 in the case, that
the bond (bl) is a dblh| e nd,oor X | together with
X2 forma phenyl group i case, that the bond (bl)

is an O,N Na

OH

3 \H/N av_11)

with a metal salt; with the compound of formula (IV) preferably being prepared by an
azo coupling reaction of the respective diazo components and the respective coupling

agents.

The compound of formula (IV) is called azo ligand.

The complexing reaction is done using the required stoichiometric ratios between the
compound of formula (IV) and the metal salt; each of the reactants may be used in
excess with respect to the other reactant, preferably one equivalent of a metal salt and

two equivalents of a compound of formula (IV) are used.

Preferably, the compounds of formula (III_6) are prepared by complexing reaction of a
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aromatic bond; RO is selected fromthe group
consisting of -G -4 alkyl, -CH 2-CH=CH 2, -CH 2-C=CH

waewshsssry | ; RO R I 1, R12, R13, Rl14, R15, RIGI/APIH08/055582

R17 are identical or different and independently from
each other selected fromthe grldup consisting of H,

CN, CF3, hal ogen, NO2, OH, SH, 802 NR 2 1R22, CO R 20,
S2R20, CO NR 2 1R22, Cl1-10 alk C3_io cycloal kyl ,
scfutiamotipe gawiyrlenief & metalsl wﬂwbm&ag RYlutigephigro equivalents of

1R4SREE %ﬁ%ng‘rilg ch ot her unsubstituted or

substltute i dentical or different
substltuents the substituents bei ng i ndependent |y

rom ea th sel ected.fromthe gr consi stin
@ Ay P&FéVP‘? P%‘&@Ht olgfe inFRpLiQEEge 02 they et al;?ﬁg q%pg‘lvalent

ﬂi%?ag In RAGMAY ;ﬁleﬂ%H %ﬁ%'odm%npbﬁ'ﬂ}{ hnve%tpﬁl% Ydtal df '?l?e metal salt is a
phenyl and t O phenyl and the S-phenyl and t

G@alshemytal, bad ngthm&@&mlwmtﬁdn@rewbms cartied! owymilert agrabic
or differ t he subtltue

o Sy e O P B R to e Pt Ha Ty S fgm 29 t0

DOLPERINS bBY baGvREdts df tHQ he fés3adiDeaiediOnlok Otthi
ﬁl()zé'k@e mﬁa | o (gﬁv CF3, tOBt%d%ﬁrf/I, Ooe(mllo al l? fiban °

550 1011 A1) o B N QRADoroEIEd Bursepr corspjex%g reaction to a

brlé}/en m%ﬁgat%ﬁ% gn& ﬁl\%e n % :'Tngéraél’ atO%n 5:31-1‘10 Iipg%,‘féﬁf% dS fﬁg are

tetedinbii@l inahe dcbrﬁﬁl@i &Biult&t[gjml alﬁdmmﬁwamgeyoﬁ the fineleimplex.
other G _4 alkyl;the bond (bl) between X | and X2 in
formula (1) bei ng an unsat urated bond sel ected from

ftl'f?p&é'sﬂ)%om(iﬁg filovd t tha _oﬁénﬁtaq 9&“?' ?ef@r%ﬁgﬂ a lﬁl)&lglle RIS R8Nt salts,

an aromatic represents-a carbon atom an
p@famhdy @s thetrequare@istaichidrhetricageuntsvath tehardbo e azblligand
atriple bond, or X1 represents CH and X2 represents
CH2 in the case, that the bond (bl) is a double

The azo ligand can be added to the metal salt or vice versa.

In another preferred embodiment of the invention, Cat” as a compound of formula

(II_salts) is already present during the complexing reaction.

The metathesis reaction is done preferably by mixing the respective compounds of

formula (III_6) with the respective compounds of formula (II_salts).

The complexing reaction and the metathesis reaction can be carried out in suspension or

in solution, preferably it is carried out in suspension.

The solvents that can be used in the complexing reaction or for the metathesis reaction
are water, solvents and mixtures thereof. The solvents are preferably selected from the
group consisting of C;_g alcohols, nitriles, preferably acetonitrile, acetone, aromatic

solvents such as toluene or chlorobenzene, DMF, DMSO, NMP.

More preferred solvents are C;_g alcohols, especially ethanol and acetonitrile.
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bond; or X | together wwth X2 forma phenyl group in
the case, that the bond (bl) is an aromatic bond; RO

wo 3008absses ed fromthe group consisting of -G Pdr/aEPI0YS$/055582

-CH2- CH=CH 2, -CH2-C=CH and benzyl; RO R 1 1, R12,
R13, Rl4, R15, R16 and RL7 are iddentical or different
and i ndependent ly from each ot her sel ect ed from t he

roup conS| stl of H, CN, CF3, hal ogen,
Bapal NRQOSf @%}ﬂp@ migtal stprerady sl B0 goor ﬂ}fﬁm‘h@m of the

g(u%j @g&qgﬁy E rect e(ﬁrts&;r ?e?ag)?# E%{f%theaﬁﬁlﬁ & &ehn azo

cnplibg lreat:tlbleobvlnch slpbaﬁably( wdd lyprepdro the dzddighndsanooe preferably

different supstituents, the substituents b

I dRHAPYNG TearHR itheoeRUNG BfseRTsien ?rrsaﬁaﬂpﬁ@f gredigands.

consisting of Cl1-10 al kyl, halogen, OH CN, CF3, C6-12

aryl and NR2 1R22, phenyl, O phenyl, S-phenyl,

Elspepht@mpqufenahky thhezvyligaadsiatche @ higeryslynthngls,tang the complexing
bei ng unsubstituted or

ERET Y sp i sh 0P 4 oo n T ol Yo i T T or ent

substituents, the substituents being independently
from each ot her selected fromthe ]_c?roup consisting OC

Espegiadly pyaferabty the gorapeyinga pk {armular] re igpatodgifisgepmthesis, and

-l al kyI and NR2
%?t%lglfeggty I]kls ?%Qog% Sep%afél\gpe@ C3-10 cycl oal kyl ,
S-C3-10 cycl oal kyI NHCOR u and NR2 1R22. Especially

referably, Mis sel ected from the oup consisting of
fedhlaiypﬂée liggnds aeapesgnics;a SR?Peélﬁl@nFé%%‘&rC@H}Pé“é‘rﬁlig ©astiofng
represent methyl;

The complexing reaction and the metathesis reaction are generally done at temperatures
between 20°C to 200°C, preferably at temperatures between 50°C to 170°C, particularly
preferably at temperatures between 80°C to 150°C, further particularly preferably the
complexing reaction and the metathesis reaction are carried out at reflux temperature

under atmospheric pressure.

Preferably the compounds of formula (I) are isolated following standard methods,

usually they form a precipitate, which is preferably isolated by filtration and dried.

Preferably the complexing reaction is done under acrobic conditions with a metal salt
derived from a divalent metal, this divalent metal salt more preferably being a divalent

cobalt salt, even more preferably being CoSO4*7H,0, in the presence of triethylamine.

When the compounds of formula (I) are prepared, especially when they are prepared by
metathesis reaction, and also depending on the molar ratio between the compound of
formula (III_6) and the compound of formula (I_salts), the cation of the compound of
formula (III_6) may not be exchanged completely against the cation of the compound of
formula (II_salts), resulting in a mixture of compounds comprising a compound of
formula (III_6), a compound of formula (I) and possibly a compound of formula

(II_salts).
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the bond (bl) between X | and X2 in formula (1) being
an unsaturated bond selected fromthe group consisting

wo@booa/18k8ubl e bond, a triple bond and an ar omat PCT/BP200§/055582

X | represents a carbon atomand X2 represents a CHin
the case, that the bond (bl) islatriple bond, or X
represents CH and X2 represents CH2 in the case, that
the bond (bl) is a double bond; or Xl together with X2
forma phenyl group in the case, that the bond (bl) is

T opRaLer ol i PR SRR L, HRR OEERY BB (a). were
bexd Ayt the Rid@thdlis rkactieh2, R13, R14, R15, R16 and R17 are

identical or different and i ndependently from each
ot her selected fromthe group consisting of H OH N2

Ind NHCULHS, Rlia and RZa af:ﬁ)lé M}I cal or CII TTerent

TR L P T P T

h]'ac nandant P(),mp FOIgBP'éI&d Q&formlﬂa

1 1 CI CTiC T T Ilu\,H\,llu\,lll G OoC 11

_hﬁﬁ\ﬁ Q)

romthe g ' consisti ng nf H i - propy S- phetYWV|
b} =7 7 = 7

phenyl . 1kt ¥dxy and COlphenyl :(1B5a is selected @om

the group consisti ng of H, iso-propyl and S—phenyl

nd t
Setfefe b e ehs Byentuis o namgp oo orat et | hS SpERE tse of the
sahydmaapiratyia qutsp@k thetﬂ%@pa@z&tbyldm@mpsﬁ]yds ofEshinGad (1).

der| ved from dehydroabi etylam ne, i.e. (4b)-abieta-3,lI
, 13-trien-18-am ne) C1- 10 aI kyI rmre preferably

St R P A e g e
OH and CN,

Preparation of Cat+

Another subject of the invention is the preparation of the compounds of formula
(II_salts), especially of the compounds of formulae (1_I), (2 1), (3 1), (4 D), (1_Cl),
(3_Cl), (5_CI) and (7 1) as defined in table (A1), by an alkylation reaction of a
compound of formula (Vd), wherein R1a and R2a have the same meaning as described

above, also with all their preferred embodiments, with methyl iodide or with

dimethylsulfate.
CH,
N Alkylating agent compound of
l N —> formula (I1_salts)
CH, (Vd)

The alkylation reaction is carried out in non-aqueous solvents and in mixtures thereof.
Non-aqueous solvents are preferably selected from the group consisting of aromatic
solvents, alcohols, ketones or acetonitrile; more preferably from ketones or substituted

benzenes, even more preferably ethylmethylketone or chlorobenzene is used.

Preferably after the alkylation reaction, especially in the case, that dimethylsulfate is
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unsubstituted or substituted phenyl, with 1 to 4
substituents i ndependently from each ot her being

waedosasssds f rom t he group consi sting of hal ogenPCT/EP2008/055582

met hoxy, ethoxy, Cl-10 al kyl and NO2, nore preferably
of G _2 alkyl, and unsubstituteld or substituted
benzyl, wth 1 to 4 substituents independently from
each ot her bein selected fromthe group consistin

f
nedsgatkylateg pes), 2 eadhanpalids pry %mkywoglﬁal Qdgridegs aﬂa@? d'his
LR d RS é&l%%ggtﬁufqﬁe RBAfcRAE nid ?%ﬁ %Ee Heho Jlﬁ? esylting from the
nitrogen atomo e amohi um i formla gs to
wki/lation heytiar. @reftiablyhedadeothat theraikyfptoh redveiopyy davkivdine

B e ST R e MBI PRI LOBARG e sulfte i
é%@ffgéd@tt ?eraﬁ‘ﬂ;a'rt‘i)eﬂﬁ‘fl agafn@tl'krhtl(l;hd%d' tion, (c) Society of

Dyers and Col ouri sts and Anerican Associ ati on of
Textile Chem sts and Col orists 2002. The basic yell ow

FRoRRTRES raait et R B e Sr S R B R gy more
@gﬁrs:blyﬁ{d rﬁWaﬂ-raﬁBQﬁlaH(ymh% Qverd to Bagpeundafiremuld (vVBasbefrom 5

|low 13, Basic Yellow 2 Basi c Yell ow 24, Basic
tpel.| ow 28, Basic Yell ow 29, Basic Yellow 37, Basic
Yel | ow 49, Basic Yellow 51, Basic Yellow 57 and Basic
Yel |l ow 90. Preferably in the conmpound of formula (a),
@he hlﬁaﬁtlo@ f@cﬁxﬁn isipeefblaslycuoas alh a:nthula%a)flf@m eXeRt220°C, more
C2-10 a ynyl, npre preferably one of
Plﬁé@rabég pé‘l Er@gl %Q Q taﬁeo‘i@z §V%@Pé€s@ﬁfe§ab@ off oy %@eéw 9RC.
C2-10 al kynyl, and the other residue represents H the
C2-10 al kenyl having preferably 1, 2 or 3, nore
Phebleyabby rebcdon 2me evmafenabl popireddOabinyto 1 vkelibl e bond,
t he doubl e bond being preferably a beta-gamma-doubl e
bond, nore preferably the C2-10 al kenyl represents
P{elféfhblytﬂtfbecoggpoldgd ak kﬁfﬂﬁ(ﬂa {TRVAINds [%B?afte%lrf@ﬁb\\&n%’sta%dﬁ’trd Bethods, in
nore preferably 1 or 2, evén nore preferabl g ltriple
bon of 2 presiftitaigquirefchabhdby Bitragiop fefeyalipirgferably by drying.
bet a- ganma-triple bond, nore preferably the C -10
al kynyl represents propargyl;
The compounds of formula (Vd) are preferably prepared by an azo coupling reaction of

the respective compounds of formula (Va), also called coupling agent, with the
respective compounds of formula (VDb), also called diazo component; the compounds of
formula (VD) being preferably prepared by diazotization reaction of the respective

compounds of formula (V¢), also called amine compound;

Rla N Rla
CH N
3CH N/// NH,
3
N7 e, e o
CH,
(Va) (Vb) (Ve)

wherein R1a and R2a have the same meaning as described above, also with all their

preferred embodiments.
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even nore preferably at |east one of the residues R a
and R2a represents an allyl residue, particularly one

wobkooshsssiesi dues Rla and R2a represents an al | BET/EP2008/055582

resi due and the other residue represents H.
Preferably, subject of the invetion is a conpound of
formula (1) with the residues A and A together
representing a group of formula (I11), in all the
preferred aspects of the fornula (1) with the resi dues

r
17y ARSI EBLBRRT O AIBLORl UL e iiccin
faactoresfthe amhercoampeusdepetiraddy is dometiln eqmombydroﬂﬂomda zn:gd

of H, nethyl, ethyl, isopropyl, nethoxy, ethoxy,
n-butyl, -(CH2)2-CN, phenyl, tolyl, benzyl; or where

The aﬁﬁﬁ%hfpﬁﬁﬁﬁssan&ﬁ’e a2 Qgén@égeﬁE Rﬁ&w%ﬁ%taﬁ@@s asnd can be

nitrogen atom of the anmoniumion of formula
popiricd hctonding &r er iatanalope th kifoovmpracedungy. of t he
pyrrolidine or norpholine type; the basic yellow
cation is selected fromthe group of cations

TROSZ0SdoupBn@feat i i§ kiR SuPin VRS, Sonlellcdws dolvdASifd in mixtures
Yell ow 2, Basic Yellow 11, Basic Yell ow 13, Basic

theTdop N rBauivau BT ST PEEr20ly spleeird ifr@m ghefgrm ®asipigng of

al?l)llgg%\ll n%o%@g?&if%%bl{am&éaﬁ glgﬁY%}Sang Ly g%o % 10 QX%} n}%éltta%%} '{fblar
Bastic soleddtqprlfdrabBtdimethgffoBashide ‘(dBMP()V\Dﬂ/LS(I;a{ﬁméﬂhykaﬁetamlde or

Basi ¢ Yellow.28 Cation of Basic Yell ow 29 the compound
Hrmﬁ By iyreelidinone NVED saf parifng mindrgater-Bypiseiplecohisatnprs ferably

%n@aggllﬂ??ob%ﬁi%e (Ig% r@f%gf.)bgy ﬁl?%&o c?ﬂvﬁ%n&réa?@bg hs(c%zﬁed out in

oun
watmnnethaﬂoj{pmncmqunﬂm%eo‘for mula (gl), (92), (g3), (94)
or (g5), especially (g2). (g4) (g5) Mire especially,
t he conpounds of forrmula (1) are selected fromthe

FhOUR) CRPBASEabirO preferably carried out with a stoichiometric ratio of
coupling component and diazo component. The azo coupling reaction is generally done
at a temperature of from -30°C to 100°C, preference being given to temperatures of -

10°C to 30°C, and particular preference to temperatures of -5°C to 20°C.

The azo coupling reaction may be carried out in an acidic as well as an alkaline

medium. Preference is given to pH < 10, particular preference to pH 3 to 9.

Preferably the azo ligand is isolated following standard methods, in case of a precipitate

preferably by filtration followed preferably by drying.

The alkylation reaction of the compound of formula (Vd) and a possible subsequent
exchange of the anion results in compounds of formula (II_salts) and also in mixtures of
compounds of formula (II_salts) which have an identical compound of formula (IT) but

a different anion(1I).

Another subject of the invention are compounds of formula (II_salts), wherein the

compound of formula (II) is preferably selected from the group of compounds of
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conmpounds of fornulae (dl), (d2), (d3), (d4), (d5),
(el), (elBY28), (elal), (ela2), (elal3), (ela4),

w@ edoadyssifel a b), (ela7), (ela8), (ela9), (e2)PCI/EP2008/055582

(e2BY28), (e2a2), (e2ad), (e3), (e3BY28), (e4d),
(e4BY28), (e4a2), (eb), (eSBY281)7 (e5a2), (eb5a4),
(e6), (e6BY28), (e6a2), (e7), (e7BY28), (e8),

§e8BY28 %’ﬁé and (e9BY28); even nore especi al
( (4-9,, (Rhansk (7())@#9 dhprapdongH) fsd;rﬁtgra@gl selected frorn the

8 E&%‘S“n%?v% dog! SR gL AR AR A, iodide,

mlwﬂﬂmﬁs@ﬁaﬁe QNG FOR: RTdr Ay, chlATiAc RECORDIENG The

FARO PP BV T e Datd s - (b g C1 and

poRhiY. aanty bansdamerkhdl pones, hanpativialalayer s

or” opt 1 cal a recording, preferably for optica
data recording u5|ng a laser with a wavelength up to

o + +
L L

450 The on—f o
h He—+rvent+on—turtne |l € o—a—V
€ cording dium

rea rany. (\I\ml\/h f\/nn nnf |] m

capheRBPeNdsof foramua (Hnsplfs) ) coppennds offopmuia (DY aniom(1D)

r adi_at | crempounidiod formwla, whi c hcampowydolifpsmmile f |sal t s
of | ndolinium(@iBzanethine type cati oy with azo netlal
conpl ex ani ong2bpsed on pyrildi nones i@)the opticjal I-

N
DI )
"‘ [¢]

(D w

| ayer. Recent | (g, yjor gani ¢ dyes have at@gacted I-
confgi derabte Tgntions n he field diode- |aser1
opt fcat—dat= 1 \C ge. WORM Lypc opti L,(ci datat t:L,UI d 19
rTed ) I i Ilf\ oM = aY I ’\ roeonoy L\I L Fa¥Wal + A

(@8 T N\NCT \JUI’:IB. \J! Al T CCUT ucu.n < \J. jl ul D\JD \\/I.I‘C\r_
and an ~= |
contain in thé (dkordi ng |l ayer dyes Haded on Cl-

pht hal ocyani nd7_Beni cyani ne] cyani ne @d netal lilzedI-
azo structures. These dyes are suitable in their

t f I d the | I th t
B S EnG e Smaounts ahmta O SHpd o aTall st nrky e
&RBiRchQMs dBfiHy Jb8ld g6t @B ?‘f:‘epaﬁ'tlgﬂ of BGRFAINAY of formula (1).

sensitivity, enhancement of photosensitivity, |ow
thermal conductivity as well as |ight and thermal

Rt s SEpe BEIR Ik teg SinGtullh Wt : FihR jind R2a
WhiightheBaRS nitafidg Y ABRFbed alive] ASo *ithall %elﬁﬁlrefe)ﬂﬂe@ REIboMiments,

of laser-light, and sufficient solubilities of the
enpeeially cornpounds of formula (Vd 1), (Vd_2), (Vd_3), (Vd_4), (Vd 5)or (Vd 7),

more especially compound of formula (Vd_2);

G
H, i
CH, . !
| N
CH, I XNy
CH,
(Vd_1)

(vd 2)
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in the organic solvents generally applied in the spin
coating process. At the recorded regi on of such an

woe@ansssizlye type optical data recordi ng nmedi uPGT/EP®08/055582

optical properties have been changed not only by a
change in the optical characteri&tics and a decrease
in the layer thickness resulting fromthe thernal
deconposition of the dye, but also by a deformation of
the substrate. This recording principle is the sam
for CO-R and DVD-R, the difference remaining th
size and the wavel ength of CHe |aser |ight used:
are wﬁltao1H at a mavelengt of from 770 %9 830 n

ﬂmﬂme '
in dath packi ng density > :
conventhmpl CDs. However, considering factors such as
the recent ‘spread of el ect roni ¢ net wor ksCKlg. g.
Internet) and tWié 3nmergence of high definitio )
tel evision (HDTV) broadcasting, inexpensive a d'—
conveni ent recordi ng nedia, capable of recording inmge
informati on at even | arger capacity, are required.
Wile DV/D-R s sufficiently serve as hi gh-capacjt
recordi ng nedi a at ﬁresent demand for | arger cfg
and hi gher ﬂgnsity| ' '

5s \
Shar p CDH ration, Sony Cor por at i on T ™
NUItlnedF§£ or HMDYP discs (a st? g?rd ﬂeveloped by
Toshi ba and NEC) are going to be ¥ ﬁexﬂﬂyllestone in
optical data recording technol ogy. By these new
specifications the data storage nay be increased up to

b di ng. | 12
e S8 S o ngs o Broun dveh SR a6t aiCinet i Thabrabgments as
alritdap0m, (St g:;eﬁ%ﬁ aﬁé‘crmlsﬁuﬁ%éb forfh8 (Al LalR).Z€ and

track i ntérval be further reduced, again
increasing the storage capacity by an order of

| t ude, e constructlion ch optical data
PedBatitor dtcamiotRsHP gy The opt | ca
TRE %rgbdiﬁld%ﬂfd#ﬂhﬁc(ﬂw in&ﬁéc@s& eh@RAbliyna SOOI g Midvh
a gui de groove for |aser beam
compounds and can be prepared according to or in analogy to known procedures, for

example as described in WO 2006/106110 A or in the instant application.

The compounds of formula (IV) in the case that R10 is NHCOCH3, especially the
compounds of formula (IV_R10acet), more especially the compound of formula
(IV_11), are preferably prepared by an azo coupling reaction of the respective
compound of formula (IVa), also called coupling agent, with the respective compound
of formula (IVb), also called diazo component; the compound of formula (IVb) being
preferably prepared by diazotization reaction of the respective compound of formula

(IVc), also called amine compound;
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tracking, a recording layer, this recording |ayer also
being called optical |ayer or dye layer in the

wo edoBasEsny t ext, containing an organi c dye as PCIEEPRDSI055582

conponent, a reflective layer and a protective |ayer.
Wien recording/readout is carrild out through the
substrate, a transparent substrate is enployed. As
such a transparent substrate, one nade of a resin such
as pol ycagponate, polynethacrylate or anorphous
pol yol ef one made of gIaS'lér one having a resi|

| ayer of radiati ®12curable rgbin, i.e. RI2 NH
phdi L 7@bl e resi myAorgedion gl ass, man 2
exanpl €] be [enpl oyed. Adviainced optical data reg

medi a coypri se furthe Zyers, such as prete

| ayers, a eé?ﬁg)layerﬁlpr Even Qdidi ti onal dptli ca OH
recordiqgolayers. For plue gjjode-| aser optical daN@E

st or age vari ety of dyeN€onpounds has been prygposed

in the literature. WD 200 061 10 A discl oses 'oniqiva
azo net dlVoonpl ex dyes with triEYMyl anmroni um or Wit h
cations of commercially available cationic C |I. Basic

Yel | ow Dyes as counterion (Cl. stands for Col or |ndex:
GARLRH RO NEEX RI1PLEH RAB iIHAR&Ihe shialhidAn@giat 1ORribéEIbove, also with all
Soci ety ‘of Dyers and Col ourists and rican
esgoéfatredembddifentsi inghChasaios the reemwhrawnarfitlst nA®OAY of formula

t unat el e oynds cri.bed so far stil
U630 b Dot oL i KR RRIE R REZRI€EE: SBuelh runtee
avadypsaver 1 DRind¢alc daja storage. There is a still a
need for an optical data recording nmediumthat is
capabl e of recording data at high density with
i mprovedrecording characteristics and with inproved
read- outj||stabilities, also for the recording at speeds

exceedi I X, i.e. for 2X(Cspeed and 4X+spei§%

r rding, therefore a negd for an opNN cal ta

rglgg | um wi th igpr oy ' CTingo/ NH,
charagteri $tics. Surprisingl el obj ect was af ed
by usi di_.aZapet hi ne type~gagtens

[ HW@@J iniu S
wi th anijoni c azo tal” conpl ex[dyesOBased on OH

pyridi pgnes. In the foll oy ng {gxt, "hal ogep.  NH
represents F, d, Br or |,Qﬁré erably F, d oNBr

T (va 11) CH,  avb 11) CH,  (IVc 1)

The diazo component has preferably chloride CI- as counter ion, since the diazotization

reaction of the amine compound preferably is done in aqueous hydrochloride acid.

The amine compounds and the coupling agents are known substances and can be

prepared according to or in analogy to known procedures.

The azo coupling reaction is carried out in water, non-aqueous solvents and in mixtures
thereof. Non-aqueous solvents are preferably selected from the group consisting of
alcohols, more preferably methanol, ethanol, propanol, butanol, pentanol, dipolar
aprotic solvents, preferably dimethylformamide (DMF), DMSO, dimethylacetamide or
N-methyl-pyrrolidinone (NMP) and pyridine, and water-immiscible solvents, preferably
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preferably F or O, even nore preferably C, if not
ot herwi se stated; "halide" represents F-, d-, Br- or

wo 2q08pss8izrably C - or |-, if not otherw se stBCEHEP2008/055582

"al kyl" represents linear and branched al kyl; and
"al koxy" represents |inear and 2 anched alkoxy, any
al kyl and cycl oal kyl groups bei ng unsubstit uted,
artiall or conpl etely substituted by hal ogen; if not
wrae W skloxabspzsae. Mats; eterably the@ze poWHinE Gercfign fyfariiggeout in
of conmpound of fornula (1), which is a dyestuff
satt, Cat + being a conpound of fornmula (I1);An- being
a compound of formula (I11); M represents a trivalent
tal ato referabl | ected fromgroups 3, 4
Fhe a7 apupling fepgtiorria Perghly e TR B TaBramsricino OF
Lheih gébmﬁ)@e’ﬁ? M BdiaFPodripdent TRE K3d cdﬁ‘bhﬁ%"fé&'@ﬁ&y s’geﬁ%rally done
Is sefected fromthe group consisting of H,
all ktgipei@@rphefrgin, - 3®(bt®e}@ﬂ|°Caprdfe$mh by glmao tegnperatures of -

TEabofye e PR s sglnnh B

S-phenyl; with the provrso that Rla is not Hif R2a
IS nethoxg or HRIO RI| 1, R12 and R13 are identi cal
&he gaor qompbmg reapfepn mae peerrand Pyt in eagridiccts vorlhasran alkaline

REMEGLATeREB ™ i B PRebeB BB e BisH Shpoo,
CONR 2 1R22 C1 10 al kyl, C -Io cycl oal kyl, the Ci1-10
al kyl and t e} cycloa bei ng |ndependentl

Predorrldy e %Hean@ Hsisated tﬂt%ﬂ% ptadipd Methadedn rsgsepftad)racmltate
1%995M?%8fﬂﬁm F&@gi% Hgaﬁggggﬁﬁﬁg the substituents
ent m eacC t ner

elng epen sel ected fromthe
group consi sting crc 1-10 aIkyI halogen OH, CN, CF3,
1R22,

= | |
Sherforuleot ol Tpesion s Spippouitol Hune 6% i 084} ghpecially o
astpdi@ oPE&mula (%Valild alb&theglsyaﬁy&%p&hth%@ f&mula (IV_R10acet),

substituted by 1 to 4 identical or different
especially of a cornpound of formula (IV_11), as a ligand, preferably as a ligand in azo

metal complex dyes.

A further subject of the invention is an optical layer, preferably for optical data
recording, comprising at least one compound of formula (I), with the compound of
formula (I) also in all its described embodiments, particularly at least one compound of
formula (10 1), (10_2), (10 _3),(10_4), (10 _5), (11 _1), or (11_2); and the use of said
optical layer for optical data recording media. An optical layer according to the
invention may also comprise a mixture of two or more, preferably of two or three, more
preferably of two compounds of formula (I). A further subject of the invention therefore
is an optical data recording medium comprising an optical layer comprising at least one

compound of formula (I).

Further, the invention relates to a method for producing an optical layer, preferably for

optical data recording, comprising the following steps
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substituents, the substituents being independently
fromeach other selected fromthe group consisting OC

wdad2a08/1348k3y/1 , C3 i o0 cycloal kyl, OH N2, CN, habPOQEP2008/055582

CF3, C6-12 aryl, O G io alkyl, S-C 0 alkyl and NR2
1R22, O-Ci-io alkyl, SC MO0 al¥dyl, OC3-10

cycl oal kyl, S-C3-10 cycloal kyl, NHCOR 20 and NR2 1R22;
the R2 1 and R22 residues are identical or different
d PiRdER-UEMsIics rom each other sel ected fromthe

‘ Lo ) . |
8185 SMn SN ol g0 mppedicid] SR () Fhrtoufonfahosdilthe

i dentangpdundrof derfrfuder @0t Dand 2hdependant4)y(1for oy Eladhor (11_2), in
other selected fromthe group consisting of H Cl1-10

al kyin efganieselvent t_ﬁ?‘}/‘f“}”%lé“ 0 residues are identical

&) d&cfaftiﬁgf&tsoﬂﬁ%n'(ﬂﬁ@rpﬁl@@%ﬂaye (ay,0om each ot her

sélected " fromthe group consisting of OH, G _6 alkyl,
@D _i edparayihg dredsoB@i todforh Ry lopti¢ah layar.opt i cal | ayer,
preferably in an optical |ayer for optical data
recording, nore preferably as a dye in an opti cal
(:9Subsirate Optical data recording; further subject of
the invention is a conpound of formula (I), which is a
dhesubstrateswhich fimcapey asbiupporifarshalayers mppliddrtbercton s

et i ’ 'E : : .
R e R R
(RinkoitancCO-piveNihe sGhriesiyil hags o tHphiesydf, A 0i(8 to 10 mm,
sel ected fromthe group consisting of H isopropyl,

mef@aly frood pheAy. Ophenyl and S-phenyl; with the
proviso, that Rla is not Hif R2a is nethoxy or H Rl12
is NO2; R I is Hor NO2; ROis Hor NHCOCH3; R 3 is
Shitable substrates are, for example, glass, minerals, ceramics and thermosetting or

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

(PMMA).

The substrate can be in pure form or may also comprise customary additives, for

example UV absorbers as light-stabilizers for the optical layer.

The substrate is advantageously transparent over at least a portion of the 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 alcohols, halogen substituted C; g alcohols, Cis
ketones, C;s ethers, halogen substituted C;_4 alkanes, nitriles, preferably acetonitrile, or

amides, or mixtures thereof.
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More preferably, Mis selected fromthe group
consisting of Co, Fe and Al, preferably Co; RO is

wo208t34813 Rla i s sel ected fromthe group consiBCT/RB200$/055582

H, methoxy, CO phenyl, O phenyl and Sphenyl; R2a is
sel ected fromthe group consisti?ng of H, isopropyl and
nmet hoxy; with the proviso, that R ais not Hif R2a

i s nmethoxy o

r H R12 is NO2; ROis Hor NHCOCH3; RI |

Brederd Qusateohpls orgplegpmsubytituteg Cu sjadcobals agg 98 cxapple fppghanol,

. . 61 f ae
g, SiorGRe S R IRARY o) R R PR
rfchfopsathdral, (21 €hlororthand pexpafitndo@htahol enleaafludkdhutddon gmore
especial |y, the conpound f formula (1) are sel ected
Fﬁgﬁﬁﬂﬁéiéﬁdﬁﬁm@6ﬁ&§§PWﬁgogf conpoundg gf formul ae (10
1), (10 2), (10 3), (10 4), (105, ( 11 1) and ( 11
2); even nore especially of formula (10 2); these

Pefertddde sdhketomgs ars foiediampde dastanabinethydyobufiliretdresy

suphject .of the inventiaon i onpound sel ected from

EREL TR e er e A b BARRERORC or mul s (10 1)

(10 2), (10 3), (10 4), (10 5), ( 11 1) and ( 11 2);
referably a conpound of forrmula (10 2), further their

E@éerrqqi hatpgsp silstitutpd( er alkics prer fap pxamme gitowperng glichloromethane

érai/-gﬁlo;o%ruta%@“ cal data recording, nore preferably as a
ye'In an optical layer for optical data

recordi ng. Preparati on of the conpounds of forrmula (I)
A further subject of the invention is a process for
Preéerprdemiides 318 forgrappled SR dinggthylagetammide oy NMBys wel |
as of conpounds of formula (1) in all the preferred
aspects of the fornula (1) as described above,

&3 imatiak Inyetbébds he conpounds of formulae (10 1), (10

S egibe st bir. BTGBy REPAieRoRt . aRtpaipe, bade-
SHlicBtior arRl spRRENMERP, dshell 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
used are insensitive to those solvents. The optical layer is preferably applied by spin-

coating with a dye solution.

(d) Optical layer

The optical layer is preferably arranged between the transparent substrate and the
reflecting layer. The thickness of the recording layer is from 10 to 1000 nm, preferably
from 30 to 300 nm, more preferably from 70 to 250 nm, especially about 80 nm, for

example from 60 to 120 nm.

The optical layer comprises a compound of formula (I) preferably in an amount
sufficient to have a substantial influence on the refractive index, for example at least
30% by weight of the total weight of the optical layer, more preferably at least 60% by
weight, most preferably at least 80% by weight.
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conmpounds of formula (111 6), |conmpound of formula
(111) compound of formula (6) (Il 6)] the conmpound of

wo eoosubsg1l111) also being in all the preferredPE@EPPIHIE055582

of the formula (I11) as described above, and the
conpounds of formula (I salts)23[conpound of formul a
(1) anion(ll) (ll_salts)| the conpound of fornula

al so being in all the preferred aspects of the

}gwtrﬁyrcastemﬁljy @IPBsp prsetrballstre forreramalsi B¢ ipjethe; [pginescence
g&ég%ﬁé& %%1&8@5&%&%9& @ﬂ;ésﬁﬂhcfhgac% e&ﬁ%r% gf‘%g SH Alfives

ate, prefera
that hateelrrady eeh kiyssibed at epticelvdna nooeliny @bdnabticferably, stabilizers

ag@orrde and i odi de. Hg%ﬁlpesrs reaction within the
Wﬁﬁﬁe@F‘FWQdFﬁ%@ﬁ@ iEdgHicei es an exchange of ions
between different salts. The conpounds of fornmula (I1l1

6), especially the conpounds of formula
Slabﬂlzersmmlet- onbmenesspeei@ichghet e, donpoupde, mhctal complexes

N TR b sl ROty SRnplsbete i £ S pRises.
Rin@aegpher(old dAndRERE®ES tiddréofuel &y @h#&o@ijﬁféﬁﬂ%a@d’le@or -triazines

co Iexrg; reacti on of a conpound of fornul

esgraer AV [ahsagbers, swekrpolindersd ammeﬁwﬁTEMHQmFﬂl@&Se%)vveli e
§?1‘0xﬁ!e or ﬁbR’LHA a%laqalﬁlar:ﬁ: ca ﬂs{lﬁnﬁlﬁgm AP, ?@mgr &%hoquat

escribed above, "al’so e roprer efr

elrclris ]gmcnem ?Ka&dsMleR@om Fma@ﬂeﬁw 04?&' dpylo@eﬂ%ealﬁcoxme@mdl ions,
0 ormu sal t W t t he
ushEe Dl W\g ft%rrqlmsr(é d(huwjlalar@pbrrg/@ RrPhenyigic pripeABmopiim

ﬁl&aﬂ%ﬁr ﬁlhhtgghix%ﬁﬁeﬂogﬁlrﬁg)nattg]& Oﬂe@f’rﬁ&%{é Yhe fytt@lzﬁe avallable from

mponents "a e respective c gents.
eogqnmar(wcdfenrmm);ﬁKaya(sbm briasdscat heajlah]zecfrdm dépyzbn Kayaku Co. Ltd.

In a preferred aspect, the present invention provides for an optical layer suitable for
high-density recording material, ¢.g. of the WORM disc format, in a laser wavelength
range of from 350-450nm, preferably around 405 nm.

Preparation of the optical data recording medium

A method for producing an optical data recording medium comprising an optical layer
according to the invention usually comprises the following additional steps

(e) applying a metal layer, also called reflective layer, onto the optical layer,

(f) applying a second polymer based layer to complete the disk, also called cover

layer or protective layer.

(e) Reflective layer
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.

Reflecting materials suitable for the reflective layer include especially metals, which

provide good reflection of the laser radiation, used for recording and playback, for
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The conpl exi ng reaction is done using the required
stoichionetric ratios between the conpound of formula

W@ bodp/138308 t he netal salt; each of the reactant BCTER2008055582

used in excess with respect to the other reactant,
preferably one equival ent of aifetal salt and two
equi val ents of a conpound of formula (IV) are used

Preferably, the compounds _of fornula (11
nEr@lpﬁ dHckY end Yrande rhrt%rgrerpsmféhe Periodic

‘PQME %P{h%'ﬁl rﬁ@nté‘ Aﬁefﬂ?‘ﬁ nSBY tSbV\B%?uafA%r Wl 2{3 éc? Ir{%, '_891”% Ofa, Ti, Zr,

two eqU|va ents of the cdnpou or ru
HifieV pXlefTe;, CedMenWwo die,emtNipRutRie Adn@enlr, RinCe iy, NElIBth $h, Eu,

al I )
bBeTﬁ aioe%boﬁrlr%ﬁra%%m%ﬁ flw@éh?rr‘%ﬁ#r? ﬁg)gg}@ &rm&?ﬂﬂlet fgecial
pRk3bn Sl bives ta NNy ¥Rl @lumifdd, diRet, RbSpct atd b alloy

conpl exing reaction is carried out under aerobic

theredif tanaaesount of theirgngseficetivofy qudehsr eflprgdusfiof.r om 2. 5

to 4, nore preferably of from2.9 to 3.2, especially

of 3 equivalents of triethylamne for each equival ent

@ Coveidlader Thi s ensures that the divalent netal atom

IS converted during the conplexing reaction to a
Maiterilsesitaiple et thacover ladinchvde plasicsrathigh ase applicd in a thin layer

r at I oord [
J&ogtﬁg %%O%rogglrlﬁ ﬁp%léﬂlé% leI %P glﬁhe(r) ﬁ&rgct o w1ltl{]f’ilrte fdr:ofl a?ih&!] 1ye layers.

Tbcﬂﬁia&%lal oftthé Sove &Sicbimay tfer dxaﬁlpl'ﬁijeethé brﬁﬁle ﬁmtﬁe mRktalal of the
salt, preferably a mxture of 2 or 3 metal salts,

PHOStrade all rwvrrn%@ur iyrrlses meshasically sne thermaliveiable lagHeshaving
%Wﬁa&@{)%@&tl@ ﬂl&lgﬁ’lgg be M¥RiA4lthgand can be added

or vitce versa. In another preferred
enbodi nent of the invention, Cat + as a conpound of

rnula alts) i1s. aI sent, durin )
LB Bty Bt mase tiepalom B SarHeBs Eroplsatt plastics DPigtiwence is
?lfv%fl & 28 a}{lof?)fuf&i)(é ?Qustnt i W%@lﬁﬁ&ﬁ)\iﬁot@&mh‘%ﬁ v&l{lch are
ormula (111 h the respective conmpounds of
patiouwlhdy elmple ald @))nomh:el @qtrrpdmr Amldea@nqt&) pf mdttiphreurable
out in s

Gll‘lﬁg 3.6? %Ie ' ea%XB]iIlg 68 PEBE}% OP cuga% a]iIlPP%IBGI‘B &{1& Bﬁgomers arc

SHSREN 2@ PrcthbldBy/ 186 MRNGIS, thiBRtand atrNE pdBeMided of A@matic
conpl exi ng reaction or for the netathesis reaction are

(Rieerboxsdicelds gndpignntis dinndiges eined? -Caley | giups i &t lagsttwo
Blrtﬁcf-ﬁ&qt%ﬁé o%ﬁlr a%n?lg gtr(;u%g] Jnlaeohgomers with dialkylmaleinimidyl groups,

¢.g. dimethyl maleinimidyl groups.

A high-density optical data recording medium according to the invention therefore
preferably is a recordable optical disc comprising: a first substrate, which is a
transparent substrate with grooves, a optical layer (recording layer), which is formed on
the first substrate surface using the compound of formula (I), a reflective layer formed
on the optical layer, a second substrate, which is a transparent substrate connected to the

reflective layer with an attachment layer.

The optical data recording medium according to the invention is preferably a recordable
optical disc of the WORM type. It may be used, for example, as a playable HD-DVD

(high density digital versatile disc) or Blu-ray® disc, as storage medium for a computer
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group consisting of G _8 alcohols, nitriles,
preferably acetonitrile, acetone, aromatic solvents

WG mR/138813 ol uene or chl or obenzene, DMF, DMSO, MNVPEPIDS/G55582

preferred solvents are G _8 al cohols, especially

et hanol and acetonitrile.lt is %l so possible to add
the netal salt already at an earlier stage of the
synt hesi s, of the conpounds of formula (I) or their

P Bciridetdicaponsgndt sepyrty wardgprdor thaprosyciaen eff diffrackne gptéral
gﬁﬁg ch is preferably used to prepare

8%%@%%2@ |ga &éﬂg%%ﬁghpreferably after the azo

coupling reaction to the resultlng suspensi on or

FRe el 4Pk dcaEiine 308 e ena o Rl Shar g s fah€ i fona
GORR! X kmpIe %Eﬂf&@ndesla%éi‘g i 84158 %ss!ﬂﬂe@o é&f&%&to?ltii%{;ﬁ%a

ESpecial |y preferably the conpounds of fornula
mcerdu@minaqlle dahg ephaylity lvé $fos cxample the) nreardingdaycss. The structure

b G0 Pl P Eikoth b EEBRLALPURCTR pra Aot ic

FrREM Qe Nerf@asdei | Ofers thBare @H@ﬁ%%ﬂlb@gwéeﬁaﬁé te@&dﬂfgdayd}%nd the
et at hesi s reaction are genera y done at t enper at ures

éleqiinenlapgoadios boggocthegeedrdinghayer and thewplgtestqangsconsist of a
PEIERT A998 oSO AR 5L Ry of erably at

era ures B urther
partlcularly preferably t he conpl exi ng reacti on and

the netathesis reaction are carried out at reflux

ThersopHedd ﬂétadﬁ%imamﬁ%apmmdénggﬁoé%% tventiopr @ e pEedpced by
%ﬂgﬁ mila (1) are isolated foll ow ng

gt%ﬁ%ar tgs ‘usually they forma precipitate,

which is preferably isolated by filtration and dri ed.

E@ %%ﬁ @% he conpl exi ng reaction i s done under

# Al tions with a netal salt derived froma
Fhe/ ghRAlire BBHRloptibd]l @A YR BB In Bl A lac&Rllihg TR invention is
preferably being a divalent cobalt salt, "even nore

g(i’\@li‘@damryartjg by gh@gg@umn@hqdnkmdvm ﬁme@@mp,t@nc@ples include the

d f f | .
ki [%Sglté %}ﬁmgﬁﬁ C@f‘%ﬁq ]g} t%té%l%{qﬁou % e&sfe@%&?‘éa ?tb{,rleheglro% but it is

A6 RANGS toSmEBAEL, Fetbxa@pPRRE, ﬁﬂe&ﬁoﬁ’e@@@f&@ lifdgca@f tHiardin@kion or

rati o between the conpound of formula (11l 6) and the
tdlepddnd of fornula (11 salts), the cation of the
conmpound of forrmula (Il 6) may not be exchanged

conpl etely agai nst the cation of the conpound of
When the optical data recording medium is structured for a change in reflection, the

following structures can be used: transparent support / recording layer (optionally
multilayered) / reflective layer and, if expedient, protective layer (not necessarily
transparent); or support (not necessarily transparent) / reflective layer / recording layer
and, if expedient, transparent protective layer. In the first case, the light is incident from
the support side, whereas in the latter case the radiation is incident from the recording
layer side or, where applicable, from the protective layer side. In both cases the light
detector is located on the same side as the light source. The first-mentioned structure of

the recording material to be used according to the invention is generally preferred.

When the optical data recording medium is structured for a change in light transmission,

the following different structure comes into consideration: transparent support/
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formula (Il salts), resulting in a m xture of
conpounds conprising a conpound of fornmula (Il 6), a

wa@eovpasssds of fornula (1) and possi bly a conpoupdr/BP2008/055582

formula (Il salts).Preferably, conpounds of formnulae
(10 6) or (11 6), as specified 3 table (AA), were
used for the netathesis reaction. A further subject of

the invention is a conpound of formula ( 11 6) and the
tpsardipg leyer (epfigigiinanudilaygedhang. i cxnedsynttepnspagignt protective layer.

PhERaNEb ACoinagRmEH R bar B Mlolits G0 5 NRBURSIde or
Roepthe adcbalinglayGadide ddnwhbrerapplidabis froof tht peotéative mdyicoside, the

[.S the epar ati on of ound of fornmyla (11

%hlttdgs ecto, gg ¢ givgys ﬁ@g%&?ﬁd © gRPosis F-ae((l 1),

(2 1), (31), (41), (1 d), (3d), (5d) and (7 1)

as defined in table (AI), by an al kyl ati on reaction of
Quitabiplosers arsfthdésorhauing a(wmaelengthmféBﬂ-SfQDama riokr mmptﬁa@wlmercially

Y PR ey b ol R 1<r00 P A A ik Sl e gncuctor

WhsdrB. THoebdiing s ace for cREMPINShIAT fof oIt b§ nidduldRkttBd laser in
The al kyl ati on reaction is carried out in non- aqueous

aesovdaneswih (ﬂhq Hak Ignathseandrfaeysans its digtion oo weprdens lgyer. It
AN&olk %o% sé <t5 Shs? ?Fe%i[ 1t tﬁg? ttltﬂ? P Y puq‘tesﬁh %gm% developed
aromati c so hotl's t ohes ot ace
wich rﬂdﬁlﬁf@é)émtablredm et ones or substit ut ed benzenes
even nore preferably ethyl methyl ket one or
chl orobenzene is used. Preferably after the alkylation

i~on, [
Ok ac AR P A AR SIGRE sl Rk ARG R
pliebidityadod dystaokiiyudisciduishied &y vy gxbdenbchéﬁhcai aad dletimal stability and

an substi tut di de, t | sulfate or
D bieh ek Eote Bt v e oyt S Bl SRR g tages
ﬁ’fcﬁfd@ &l?éllugh tohtfRE @ne lblileﬁtteﬁr B&d ﬁﬂeiﬁﬁfﬁi‘fs N8l ﬁlg%ffgh%dlé ratio, so
done wi th™di net hyl sulfate, sodiumchloridé i s add
thfat eycelléra reddeoyt lataclunvedeactl on, and the sulfate is
exchanged at |east partially against chloride.

The readout of information is carried out according to methods known in the art by

registering the change in absorption or reflection using laser radiation.

The invention accordingly relates also to a method for the optical data recording,
storage and playback of information, wherein an optical data recording medium
according to the invention is used. The recording and the playback advantageously take

place in a wavelength range of from 330 to 500 nm.

The compounds of formula (I) provide for particularly preferable properties when used
in optical layers for optical data recording media according to the invention. They
possess the required optical characteristics, demonstrated when used in the form of a
solid film:

e an advantageously homogeneous, amorphous and low-scattering optical layer,

¢ a high refractive index at the longer wavelength flank of the absorption band, which

preferably achieves n values of the refractive index of from 1.0 to 3.0 in the range of
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The al kyl ation reaction is preferably carried out with
excess of alkylating agent, nore preferably the nol ar

WO 2008038313 al kyl ati ng agent to conpound of for nECEHEPMAS/055582

is of from5 to 1. The al kylation reaction is
preferably done at a tenperatur® of from00C to 2000C
nore preferably of from 200C to 1000C, even nore
preferably of from 300C to 900C. The al kyl ati on
reafaqmé%O%/qué)m@, preferably of from10 mn to 1 week.

r ef . f. | |l Lt). ]
b SRR o ISR fooBlih B M hoer d8RYYdnd Bood playbuc
pr ethpilcabcspn efcalesiddd/speytrdlirhigeat i on fol | owed

preferably by drying. The conmpounds of fornula (Vvd)

or énphbinced phetogansisiaite @ndytabiltaGo dedighf pithundsalasergpdighion of

t h%fx%%&%?&én‘éﬁym%ﬁ&i‘t@g% &tesfaﬁrrew Bholwdh 80 called

coupl'ing "agen e respectrve conpounds of

é Orafuin@ofnyRYriptatist amdlalifgh ednd@ex, conponent ; the
conpounds of formula (Vb) being preferably prepared b
tli angbporatiommakisaen (fomayy intthepicéxirdaangedctweanoidlden ad 500 nm

f | Il ed ' d: '
o s Reimterred i Buf el STy R BREHR eV IBGTATD & B o
Wi tartie@blln%)&ﬁﬁéﬂ pdhe(TE i@ thegrbregt él)%refﬂi‘t% il @R tween 180°C and

conponent has preferably chloride - as counter ion,
si PR°¢ hmorgipagasiclz210°6rio BBAE i on of the am ne conpound

referably.is done in.aqueous hydrochl oride acid. The
gn@ﬁ@hg6ﬂ%$ﬁﬂﬂ§@3ﬁﬂiﬁﬁe coupl i ng agents are known
subst ances and can be prepared according to or in
anal ogy to known procedures. The azo coupling reaction
Recarging ipedosnance At fua@apoundoh raged truspeeidic\permsetesm gepyired on
g%ﬁhg.es t hereof . Non-aqueous solvents are preferably

el ect'ed fromthe group consisting of alcohols, nore

pr ef [ehahyl s e rate ($6H0) ,  propanol, butanol,
pent anol , dipolar aprotic solvents, preferably

ol o wyinfes el deor (VYL erovBO,  di et hyl acet ami de or

N- net.hyl -pyr.r.ol idi none (NMP) and pyridi ne, and

ﬁaggpggﬁﬁg§%?§“ggsolvents, preferably tol uene or

chl0pRhenRe eRerdiNPpSEvRT(Bhe by of bPC?‘t&%irﬁ@fH RowdBcontrol): the
me

reaction is carried out in wat er anol "or in
m Aoweethe hettasof .

e good readout stability at different laser reading powers

e an appropriate partial response signal to noise ratio (PRSNR): the higher the better
The absorption edge is surprisingly steep even in the solid phase.

The compounds of formula (I) also show a narrow decomposition temperature of 180 to
350°C, fitting with the thermal requirements. Additionally, these compounds show a
high solubility in organic solvents, which is ideal for the spin-coating process to

manufacture optical layers.

As a result of the use of the dyes of the invention, the recording media of the invention
advantageously have homogeneous, amorphous and low scattering recording layers.

Further advantages is the light stability in day light and under laser radiation of 0.4 mW,



The azo coupling reaction is preferably carried out

Wth a stoichionetric ratio of coupling conponent and
wa@le@zo3ssonponent . The azo coupling reaction i SPCT/EP2008/055582

generally done at a tenperature of from-300C to

1000C, preference being given t3 tenperatures of -

100C to 300C, and particular preference to

tenperatures of -5C to 200C. The azo coupling reaction

sRIpDIBed with pihagh spapitiviy gpdeidesgr wdigiopef moderaten thig wgpnsine low as

I [

BRSAL poREPIEMEPGPC prginv B S B S0 Hl BELK pfetliih proferably
lesothah édl nfWl fbo2K Bpecsl),ahcgoad thrednied dsd storage ambilog. Expecially in

recipitate preferably by filtrati f o] | owed :
E%SSPEFGSBT nga3% hgher seecdsrihe %QW@F?@%OP@L@ IRV PpRiDle.
conpound of formula (Vvd) and a possi bl e subsequent
exchange of the anion results in conpounds of fornula
(Il salts) and also in m xtures of conpounds of
formula (Il salts) which have an identical conpound of
formula (I1) but a different anion(ll). Another
subj ect of the invention are conmpounds of fornula (11l
salts), wherein the conpound of formula (I1) is
preferably selected fromthe group of conpounds
offormulae (1), (2), (3), (4), (5 and (7), and the
anion(ll) is preferably selected fromthe group
consi sting of halides, sulfate and nethyl sul fate,
preferably chloride, iodide, sulfate and

nmet hyl sul fate, even nore preferably chloride and

i odi de; especially conmpounds of formula (I 1), (2 1),
(31, (41), (I d), (3dd), (5d) and (7 1), nore
especi ally compound of formula (2 1), as defined table
(Al'); and the use of the conpounds of forrmula (I
salts), also with all their preferred enbodi nents as
defi ned above, for the preparation of conpounds of
formula (1). Another subject of the invention are
conpounds of fornmula (Vd), with Rla and R2a having the
same meani ng as descri bed above, also with all their
preferred enbodi nents, especially conpounds of formula
(vd_I), (vd_2), (vd_3), (vd_4), (vd_5) or (Vvd_7), nore
especi ally conpound of forrmula (Vd_2);and the use of
compounds of fornula (Vvd), also with all their
preferred enbodi nents as defined above, for the
preparation of conmpounds of formula (Il salts).
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Preparation of the conpounds of formula (1V) The
conpounds of formula (I1V) in the case that RO is not
WORTHB1Ar e known conpounds and can be preparBCI/EP2008/055582
according to or in analogy to known procedures, for
exanpl e as described in WD 2006791061 10 A or in the
instant application. The conpounds of formula (1V) in
the case that RIO is NHCOCH3, especially the conmpounds
EXAMPRESs (1V R Cacet), nore especially the conpound
of formula (IV 1 1), are preferably prepared by an azo
coupling reaction of the respective conpound of
toi-nigl a (1Va), also called coupling agent, with the
ect.i ve conpound of formula (IVb), also called
E?raﬁx % PRS-t Max ARd & SAPeLUR Wn%mﬁﬂr%de(cqrw}edﬁéf g an UV-
t |
P ShELEPoBERR IR S toio BUTEBIA<B b fh CRRCE, DRl g! R The
aztiuasseare ohqamed By bhMaginphier @easuitteni petfori®omoemptiiid solutions
% same nmeani.ng as descri bed above, also with
W@Hﬁ@FQ?P@nghbodlnents in the case of the
preparat|on of the conmpound of formula (IVI 1), RO is
n-butyl, R 1 and R13 are Hand R12 is nitro as shown
Meltfror print®®I Va | 1), (IVb | 1) and (IVe | 1). The

t f bl hl de C t
Ffthe g RIRARRE o A0u Pk Bafr 3R doulbfe’ B eimedSibRa™ ©
6@@%@& i@raeglws@bbmms TdO Ba)ﬂléfiry@&h@fh@&téd Dy efefoR6WH profile:
Cl

The am ne conpounds and the coupling agents are
t@ﬁmﬁfﬁﬂsfgkﬁ@tgﬁrfmzﬁﬁd3ﬁh°rc Beatieaigter 2o -/adeor ding to or
in anal ogy to known procedures. The azo coupling
reaction is carried out in water, non-aqueous solvents

@hehniah DRtochpusttont DRE@BHositIPRGUBPY Snd Bt edltSe GIFIR)
Ereferabl sel ected fromthe roup consi stin

Pictap detsrmination of I3F andBiRy theesormesnd isdpepgpeyiate %9% Fassvled

DML A0 cop9BL B (SRR s “RUNER e s rom 25

élﬂ)()‘fé]; hg/dtmgeata rotenon, Mitrogmhdw ply50 oil/indin Néaiecy(dd/Byteamided by

ridine, and ter-l sci b] e sol vents,
il Shiptog it Aeition Bh B BEb Ao ER b Hodiedigigryed while
ﬁ@%m%ﬁgﬂggﬂghhg%oﬁ@actlon is carried out in water.

Partial response signal to noise ratio (PRSNR)

A definition and the measuring techniques of PRSNR are described in a book available
from DVD Format Logo Licensing Co., Ltd. for example, Annex H of Version 0.9,
PART 1 Physical Specifications, DVD Specifications for High Density Read-Only
Disk. The higher the PRSNR the better.

Simulated bit error rate (SbER)

A definition and the measuring techniques of SbER are described in a book available
from DVD Format Logo Licensing Co., Ltd. for example, Annex H of Version 0.9,
PART 1 Physical Specifications, DVD Specifications for High Density Read-Only
Disk. The lower the SbER the better.
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The azo coupling reaction is preferably carried out
Wth a stoichionetric ratio of coupling conponent and

wa@le@zo3ssonponent . The azo coupling reaction i SPCT/EP2008/055582

generally done at a tenperature of from-300C to

1000C, preference being given t¥ tenperatures of -

100C to 300C, and particular preference to

tenperatures of -5C to 200C. ' The_ azo_coupling reaction

RRYNBand 3bEReaye imasyrpd e efedn whigh informaten bas bepi eqcpitled in
rence is given to pH < 10, particular

pregegéﬁégﬁ%i pH 3 to 9. Preferably the azo ligand is

i solated followi ng standard nmethods, in case of a

recipitate preferably by filtration fol | oned
gﬁgﬁéﬁgﬁzélby drying. A further subject of the
WNERTHRAMNH $hEmERTRRY %hﬁﬁué%ﬁﬂie%g&}i }éﬂ&tmﬁ)e(@) is described in a

especially a conmpound of formula and 't he use
béokeavadatgo tnoch BVIX Fﬂffmﬂllt boga MCHmjagéb), Ltcta§<pmz<|amlp16y AphexaD of

SERER GRS Rt iR ViR St iSioft e i binsiy

Ruki-6aly Dfski TR hip@akd RAhd et optical |ayer,
preferably for optical data recording, conprising at

| east one conpound of forrmula (1), with the conpound
efdf%ﬁ e@ (I') alsoin all its described enbodi nents,
' ly at | east one conpound of fornula (10 1),

TAOdRree fldbgdati¢rlOf hriou§ paramtery e%loﬂtlle P&ISNR ddd 2HER, due to
and .the use of said osilcal | ayer for optlcal dat a

PP ¢ g preidp Brcayic g aggher %VQVCIE@&WGW Wil gepchipg the
hHMPﬁ cﬂﬁ%ﬁuﬂls%? afc‘é}FﬁﬁElla%Fe RrfShAc8hObet f cf0 Or Nore,
prefe or three, nore preferably of two
conmpounds of fornula (1). A further subject of the

h&ﬂ@ntlon thegftgre IS an o tlcal dat a recordlng

B oriphP oA bt MEARS SOREFAS B PEICng at | east
ane s Asti@hid@rmnul a (1). Further, the invention
relates to a nmethod for producing an optical |ayer,
preferably for optical data recording, conprising the

oIIo g steps(a) providing a substrate, (b)
F@@B ng at |east one conpound o f forrmula (1),
DPaiZotigatich Féaclbn hBdsko m@rﬂewml of formula (10 1),

&10 2), (10 3), 10 4), (10 5), 11 1) or ( 11 2 in
2.2 g of conc. aquéous Cl were added dropw1se to a solution composed of 12.4 g of

2-methoxyaniline in 100 ml of water. Temperature was decreased to 0°C with an ice
bath and 20.8 ml of a solution of aqueous sodium nitrite (33.3% by weight) were added
dropwise while temperature was maintained below 5°C. The resulting solution was
stirred at 0°C for 1hour and added dropwise to a mixture composed of 17.6 g of 1,3,3-
trimethyl-2-methyl-indoline, 31.8 g of Na,COs3, 100 ml of methanol and 30 ml of water
at 10°C.

After complete addition, the resulting mixture was stirred for Thour at 10°C.
Concentrated aqueous HCI was then added until pH = 7. The resulting precipitate was
filtered, washed with 1000 ml of water and air dried to yield 28.3 g of a yellow

intermediate, i.e. compound of formula (Vd _1).
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an organic solvent to forma solution, (c) coating the
solution (b) on the substrate (a), (d) evaporating the

waeeiosasssii o form an optical |ayer. (a) Substraper/Ehmo8s/055582

substrate, which functions as support for the |ayers

applied thereto, is advantageously semi -transparent

(transrn'ttance T> 10% or preferably transparent
transmttance T>90% . The support can have a
aesmegrodAom 0. 01 to 10 nm pr ef er abI y fromo0.1

e 38, g@of‘?ﬁ‘é SRRhEd SR ?or‘ﬁ{lﬁa (9 rl()) et? UB% 8§Fml of

m neral®s, ceram cs a errmsett ['astic
pieﬁgdathﬂket&neeﬂé ferod dneslummxdrdmae edcgeld&msl tmrmtsdﬂmrg) mixure was

CQ- poly r|c stics. Sujit stics are,
lén I’LaCstFﬁuﬁo‘JngL%%a BYCTHBIC, %PéLed to room
féﬁl@é%%ﬁx% fafd tl{é%ﬁﬁ&{ p/ﬂe #}ﬁé?te nd fi@t‘e{e)d”%hfée RYAdSSith cach 15 ml of

pol'yur et hanes, polyolefns, polyvinyl chloride,
pothyldtimytk¢toemandf drwdrunda vagolryiahh@fésfor e Bomst 4 g compound

gﬁft?g?‘}ﬂtg?izl) gvr%de §%%S§%%§r§%ge( %9% )derSt preferred

pol ynet hyl met hacryl ate (PMVA). The substrate can be in
Eure formor may also conprise customary additives,
sampleaip8: Diazobizatioreprd geuplinghteagtiemi | i zers for t he

?Hé Hl%z&tlzaa%/f fnd co h§ 1i§\iéJ Pesdg (%{ aecclors 19% %6 %u%gﬁ ay done usin I%‘che

ransparent over eas e ran e fro

&S&dme 9filing m)mpmidhatyldld Viash@mtdi‘ﬁlab)ﬂa& domp@hndiwt’sfbrrﬂlﬂ%
of the incident |i he witing or readout

M&@Lﬁ) ¥8)Her Dan%‘(%aflse ORHNES Sapvee £ 440
g{f f%q) 8 qu?i?a %%g@ﬁ%‘ hal ogen substituted G _8
8

nes, _8 ethers, hal ogen
substltuted G _4 alkanes, nitriles, preferably

cetonitrile, 1 des, or _mxtures thereof.Preferred
%?&algpgq @&Hé‘l%‘%& “ﬁ'glp’ A eBedid uted G _8 al cohols are
R ARYATD ?ea@ﬁ&h@d&@fdm%fo@ﬂﬁble i &Qpa&fmﬁﬂg,thgfe@ﬁ&wee
al cohol , tetrafl uoropropan-1-ol
intermediates. In the case that the desired final compound did not prempltate the
reaction mixture was evaporated to dryness and the compound used without further

purification, this was e.g. the case with example 4.

Example S: Alkylation method B

The obtained solid from the diazotization and coupling reaction from example 5 was
taken up in 120 ml of chlorobenzene and the mixture was heated to 80°C. 3.18 g of N-
ethyldiisopropylamine were added dropwise followed by the addition of 14.9 g of
dimethylsulfate. The resulting mixture was stirred at 85°C for 10 hours. Chlorobenzene
was vapor distilled. To the obtained mixture were added 45 g of NaCl and the resulting
mixture was evaporated to dryness. The resulting solid was dried under vacuum at 60°C

for 24 hours. 71 g containing compound of formula (1_Cl) were obtained.

Example 6 and 7: Alkylation method B
The alkylation reaction according to example 5 was done using the respective

intermediates resulting in the compounds of formula (3 _Cl) and (5_CI).



trichl oroet hanol, 2-chl oroethanol, octafl uoropentanol

hexaf | uor obut anol, nore preferred 2,2, 3,

w@2d0et18srid uor opropan-1-ol. Preferred Cl-8 ket OPEBEPR2088/055582
for exanple acetone, nethylisobutyl ketone,
met hyl et hyl ket one, or 3-hydr oxy323- net hyl - 2- but anone.
Preferred hal ogen substituted C _ al kanes are for

or

exanp

| e

chl orof orm di chl oronmet hane or 1-)chl or obut ane.

Phesenbiggtionsiogs detgivac givesyin iile(‘Bhipnd (A3
di met hyl acet am de or NMP. (c) Coating nethods Suitable
coating nethods are, for exanple, immersion, pouring,

brysh-coating, bl adeappl i TABId(A&2)d spi n-coating, as
wel|l as| vapor - deposi iStgn1 '@hiRdGor/aid taflipgt under a
hi gh vacuugy 3/\hen|t pouri ng met nlolds ar edussﬁ solutions
i n|organi ents are genera use en
ar € Egrp tFmE‘F%l re shoulzgnihaetcam};nunthat t he sagieélr%&ﬁte
usdd arp H(;Zélf‘y ive to those sol vents. The opt‘?n 1ned
| a)er i S I lel y :\pnl i nrl h\/ epl hf‘f‘\ﬂfl O\ t h a dva
sollutia ([‘g Mutical layer Thp opti cal Ver |¥leld fg]
praf drapl y Bt anged belwwashpxyheiling ansparldnt [subs28at e
and the| r ef4dett i njg2laaymopheiiephthylekfidss 38 the 87.2
reqorydi ng lyer ijs fromsdPropolaad@ nm | pioell ¢r abl R1f§ om
30 [Tgy 300 N0 MOT e _Pr ef phallxyakilinén 70 {05250 nm 49.7
esped a |y lap@ut 80 Nimp_ rﬁe@ﬁox‘%ﬁﬁﬁée T nﬂZ pT0 120 nm
Th % t L.cu 8| ayer T ConMpITIes & poutd oo 11\3”
pr efera —ath arm"“ gglfoyalln to—ha
subst/anti nlf7’ vl ulenc dlmﬁ OX}’&mﬁmﬁr L\ q1|5:8~| by f 12491
ex r‘rrﬂ el at 36@4591“ ’%O%'Zi'%mﬁ@li’%mph‘)flom%p nﬁ% wej nH\é Sof
t he opt| cal Iayer m)re preferably at | east 60% by
wei ght5—nost—preferabty a,r ' 0% by —wetght—Fur-thet
Cust-erary—corpeRepts—are Aw.. 2y s—For—exarple—10—
tri pl et- lor | ym nescence nﬁ@ﬂ a“}llﬁyla Ny ng- pni nt
r edude¥.s, | Taeemepigse | | oAlladatingagensr s | o Compounddformula
addi tiveg thasedhave| al ready been desc¢ribed in _optical
datja recqrdingglnedijp. Preferably,[gitabilizers| vyield]g]
1 28.3 Methyliodide | 47.0 (11 22.4
2 20.2 Methyliodide | 22.6 20 12.7
3 5.9 Methyliodide 8.0 (31 8.0
4 25.0 Methyliodide | 29.2 470 32.0
5 28.3 Dimethylsulfate | 14.9 (1 Cl 71.0
6 4.8 Dimethylsulfate | 2.5 (3 CD 6.0
7 27.0 Dimethylsulfate | 13.3 (5 Cl 31.0
8 23.0 Methyliodide 57 (71 30.0




or fluorescence-quenchers are added if desired.

Stabilizers, 10, triplet- or |um nescence-quenchers
wa@emg/13s313 exanpl e, nmetal conpl exes of N or PCT/EP2008/055582

S-cont ai ni ng enol ates, phenol ates, bi sphenol at es,

t hi ol ates or bisthiolates, hindgr ed phenol s and

derivatives thereof such as o-hydroxyphenyl-triazol es

or -triazines or other UV absorbers, such as_hindere

Al 644 ) sherpiophyshen papafigs of dhe emppayeivekfognulac (1 I) to

{:\’go%l LS), and al so as cations diinmoni um

quat (tm or Othoquat salts, such as (r)Kayasorb
| RG 022, |(r) Kayasorb | RG OHdhle 0f4) onal |l y al so as

radi cal i BRS.Comi§éund A max | (at A max) MP/ DP
N, N, N, N| -t etgrabsmari- d['nh’gt yi1ang Repfenyl ) - ge@penyl ene
am ne- amoni|um hexaf ljuor ophosphat e,

hexaf | uofohnt i ndnBt e |od1pef chl 49 at e.| ZDREMPa2Hi¢(DBY ¢
avai |l abl ¢ 4 rlom@rpgani{caof V! f epd DE) ;| 207 ey as191(DP)
brands ai ey avaihapl e [fugm N ppop Kay %g(@p) jéqupb n a
preferre AIPEqy, )T ITE h BSEMU Vet PEOppiEs Tor
an opti Cmi' ay'\(—, H—tra ot |(uigh grenst 'y'nacuui' et mg
n‘aterlal’ 6"”' h\‘ \K&P di < f ormmt N |l acar

K

wavel engt

174

-~

@

<

rgn _Ql} flr di$ 350- A&@hnm prefer8Bly arolind
405 nm Prefar 8t i@h df ndhel opt Péal data re88rding
medi um A|n®tlhod7fbr pr ddlcj ng 4, optli cal 24a(lRP)
recordi ng nmedi um conprising an optical |ayer according

to the invention usually conprises the follow ng
Eyampleohal steps (e) applying a netal layer, also

Q?%lgecq oL zﬁfu{nSQIt hl‘t’t% d- Qt%é?d'mld Bof \k}?re%aécﬂ%l l9bz'i‘1¥led'f'wa@r)followed
applying a second ased [ayer to conplete

by diopwalesdduminlogd6 (gmfeoncteayreted @nugmue HEdt Tampdrayeﬂrwas( ®)oled to

e pBERS Y B o 1o P BRsp gty Pustedip 6 Bioncfin) wep added
RPNV scdRRPHIot th® iR ratAC We v YT e RBNDW MixMdPRhs stirred at this

dep03|t| on (CVD). The sputtering technique is
wopstitakifor Brout.diheavixfuse Whéleapt@nﬁif@la@d oo gfmixhge containing 23.1

alllc reflectl a
FBorbbfrk G b B S T 2y R BB 2l gyt warer
rret als, whi ch provide good reflection of the | aser
radi ati on, used for recording and pl ayback, forexanple
the netals of Main oups I'lI'l, IV and V and of the
Sub- groups of the riodic

(IVa_butyl)

After complete addition, the resulting mixture was stirred for 1hour at room
temperature. The resulting brownish yellow precipitate was filtered, washed with 800
ml of water and dried under vacuum at 60°C for 24 hours. 37.5 g of compound of

formula (IV_11) were obtained as a yellow solid.
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Table of the Elements. A, In, Sn, Pb, Sb, Bi, Cu, Ag,
Au, Zn, Cd, Hg, Sc, Y, La, Ti, Zr, H, V, No, Ta, Cr,

wobjoshgssiEe, Co, Ni, Ru, Rh, Pd, GCs, Ir, Pt, CePCPREP20bkl(055582

Pm Sm Eu, &, Tb, Dy, Ho, Er, Tm Yb and Lu and

al l oys thereof are especially siitable. Special
preference is given to a reflective |ayer of alum num
silver, copper, gold or an alloy thereof, on account
Examplg }0 hji gh reflectivity and ease of production. (f)

r ' iqt .
RS Bl OUPLu P ERRR (V7 T8 e A ac BRI R IUSL 150 8 of
ChBO4 tHi2D tind i 0@theal ofqretomisite wery ecfliedct] Hier 2 (dinimaietslupndar
with the aid of hesi ve | ayers. The material of the .
%%Phq%?%ﬂr&ylfr?grg Lastpylampe e 2edifedrarwishand the resulting
HRttEel s reflutdagos bsh had ﬁndértatrﬁéspﬁéW@;%%%%? UStel Being cooled to
sel ect nmechanically and thermally stable plastics
e tegpgodde sthe faoropwepblitricéend thisisolyentayasmostlydicfioretl by

further. The plastics be ther ttin asti.c
ittt 8 B et PR s BRURRR fiobh ¥ gRY & drhanol and
thachiatur®Was HREed rd-hods iider tinsspléRd hreshurdd AFtee BEinY Qooled to
| ayers, which are particularly sinple and econoni cal
taenpicatbgasure e graenishabiosmypredipitaie was fifercduwasheé with 60 ml of
ORAEN Rk R Rl N oFSATPL G- 3 BLLARLEHIRKE 24 pours.
rONONer s and. o I'goners are acrylates ang me acryl ates
24.2 @i FlcsmpbiinddSfoandat el 169 here inhiyiedrbdebrodi-Eacknglidc
tetracarboxylic acids and aromatjc di am nes_havi ngz
ErbleaAphspowy thrpy sichemproreaides af ke emprandped formple (B _11) and
Qfle im no groups, and oligoners with

aF <yl mal ei ni m dyl groups, e.g. dinethyl maleinim dyl
groups. A high-density optical data recording nmedi um

accor di ng—te—the—+nvent+on-thereforepreferably+sa

recor dablle_aptical disc r‘nmm&ii%' a first substrate,

1=

whi ch i s|BEx¢|iGompmmndnf faymula Ateaxier (at §meax) ¢ MP/DP
optical layear (recording |ayerinm]wiilchg ¥ smif or feéd] on
the first gybstrat@vsunface ussny [t he zpnpolpsk @P)

formul a (Tih,[ a reff@ckjve Tayengd of medson theo@sp)¢al
| ayer, a sSecond substrate, Wi ch 1S a transparent

substrate connected to the reflective layer with an
BkamplenHNt | ayer.

71.0 g of the solid containing compound of formula (1_Cl), prepared according to
example 5, were stirred for 1 hour in 700 ml of ethanol. The obtained mixture was
filtered. The filtrate was then added dropwise to a refluxing mixture under atmospheric
pressure composed of 64.4 g of compound of formula (10_6) and 640 ml of ethanol.
After complete addition, the mixture was refluxed under atmospheric pressure for 4h.
After being cooled to room temperature, the precipitate was filtered, washed with 750
ml of ethanol and then with 5000 ml of water and dried under vaccum at 65°C for 24

hours. 72.0 g of compound of formula (10 _1) were obtained as an orange-brown solid.

Example 12 to 17
The preparation according to example 11 was done using the respective precursors
comprising the compounds of formula (1) to (5) the respective precursors comprising

the compounds of formula (10) and (11).
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The optical data recordi ng medi umaccording to the
invention is preferably a recordabl e optical disc of

It may be used, for exanple, aBCHEP2008/055582
pl ayabl e HD-DVD (high density digital versatile disc)
or Blu-ray(r) disc, as storage ¥ediumfor a conputeror
as an identification and security card or for the
roduction of diffractive optical elenents, for
hasgmianpinns gpd Astailsprs ghpmiip LIYEAR- recor di ng nedi a
according to the invention may al so have additional

| ayers, for exanple interference layers. It is also
possi bl e to construct optiTabledaéy recordi ng nedi a
havi pl uralgd-y of (for exam@s+two) retoC@hij@und of
| ayé The structure and the use of such fat@findlsS):

' ersgm Sk ttedgmrth Tt
if presen ?S%llrl{he?rtemer e émﬁlﬁgﬁg $ tﬁ%ﬁ are
A thfrm: ’elzaorci ng : ayet 1%'3 Phe rz{ eeH

' dansi st1%6)a di eBdetni ¢ @aberi al  S0ri O . .
dB sil i(thme resiAS. Thedd @pti cal 2dht a| r dBr i ng

[ ccotl by tq tB® i nventd O can bé7pr pdudedd)by

proceagses knpwny in tieg ant. (Rea@goutl neg.bods The 5)
striicfgure i1 ihe gptig@l [dat@ necording medi 4my |) 29
TR Iy G TNVt T QI T & gOVeT el (i 8T (1 Y50V [6 47

+ £ P
I"'STAaUduutl nmet1Toud, RTTOWIT T UITCT T UTT IJI LILLLYA IJ

Y

®
S

Q -
P
.3:@
4J =

34
60.4

the neasurenment of the change in the transm ssion or,
Pasit eARPdhwsitie HHYE-chenl REAdres, oftkk cdripduddgbsriaiavwmg tig,

nmeasure, for exanple, the
(10aib ] (30019 bk (HER)ded 1 g

recording mediumis structured for a change in

refl ection,

fl uorescence i nstead of the
dWeR)t he optical data

the foll ow ng structures can be used:

transparent| support / recorsblagaypyer (optionallly
nul tilayeredix/] C6&mpB&Ad Y& thay BE (#Ndmakj | MPEOPENT
protective ayerol(fapltn_uﬂ,p(:e[ﬁﬁﬂr '[ll’/ LS PRT qBg) 5 [or
support (no 11: ce |’11)I y tlﬁgljllb yafr e El) 1 Eéi ml Ve
| ayer [/ recprgHrg—tyer unz H—expedien arspar ent
pr ot ect ive Li%_g( (ﬂ@i_jhp fi $%f case* the 2$$1m5| S
i nci dent frpdthe $0dori 47%el whdfeas | A75EPNat t er
case the radildt)i orl®gHi nci 4t | fr orf2t he [ 28MRR)Ng

15| (10 5 481 56 294 (DP)

16| (111 484 49 284 (DP)

17] (112 485 51 287 (DP)

Application Example 1

The optical and thermal properties of the compounds of formula (I) were studied. The

compounds of formula (I) show high absorption at the desired wavelengths. In addition,
the shapes of the absorption spectra, that still remain critical to the disc reflectivity and
formation of clean mark edges, are composed of one major band, comprised in a range

of from 330 to 500 nm.

More precisely, n values of the refractive index were evaluated between 1.0 and 2.7.
Light stabilities were found comparable to commercial dyes which are already

stabilized with quenchers for the use in optical data recording.
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| ayer side or, where applicable, fromthe protective
| ayer side. In both cases the Iight detector is

wo owatizss1on t he sane side as the |ight source. PANEP2008/055582

first-nentioned structure of the recording material to
be used according to the inventitn is generally
preferred. Wen the optical data recording nmediumis

structured for change in light transm ssion, the
Parp dieg! ca?ﬁth@m% deconmngsttionevidiprihs eeiiesd temperature range

t .
Igagz?dlt%ﬁzg He% pto{lﬁdlycg?é la ﬁlg ‘3\91?(1‘}1 2{;)5( ﬁgsglrag er}gr {h@éﬁﬁhcatlon n
bptmakka&eretﬁbrqptmhlecbltameoﬂd&;ger The Ilght for recordi ng
and for readout can be incident either fromthe

support side or fromthe recording |ayer side or,

HBBIiEa RAPLLARPleS - Gp AL HRr ARk Eath ax&frdﬁigqﬁedlhhﬁ

I Tght detector in this cdse always being | ocated on
1 Heo bppomht, basiddm. thSwictghbbEthl aslees, aff the chmpeurtdanfiforgmaa (10_1),

R Ao s 47 SRR A e UL b g P s rp! and

2eRekitish iyfisasd the@RUMUCT Glon! fA&L0S porERECTEL M @bMBtet 8nd applied by
done, for exanple, point for point, by nodulating the

ﬁm@@@atmg 2 000 e bxthgiiseiacerns afehr R Bk, BEPoxpdipelyearbene disc
e [ er. n

bl Bl R e Ao B IF IR B0 AP SR gt speca.
C)ureﬁfep’ﬁrht}brhﬁﬂ th@salesne) thpage wiiadly beihdah siee foem Sk ualfben,
for use. The process according to the invention allows
PRerPhowT sodid Leeri the BptiRel [a¥Ar-wi th great reliability and
stability, distinguished by very good nechani cal and
thermal stability and by high light stability and by
slftar @rylrpuhdaptycat tayesingf citchtiptag.ovBpecT®IC @0wan} mgescuum
i ncl ude the high cont ras er and the .
SRAHE ERPHEI o lﬁﬁ%ﬁlj‘ﬁéi?’é’ér wé@qnoappigl%d forfhe recording layer by

%%altlgﬂtTﬂe%aad@ Hltn thﬁk &b&}@%q Hlea (RAARHE1e flotopﬁlxgl\% (650-

ormation is carrle out Ing to net ods
02() ﬂ)ﬁx/l}a]stapblyedthgnem hgrmaglstdf spmbmnglg Finaldy samemndmubsirate is
radi ati on. The i nventio

reflection u5|n se

BOYBIRI NGO IPE inaB® ot ot Brsron e YFREBRY g This

Q&ﬁﬁlefe@ %rﬁérﬁﬂacttﬂr%r S¥9Eni B i § Y BRE K oﬁtﬁfapdhg@tﬂhé)(;btlcal data
wherein an optical data recording nedi um accor di ng 't

tagerdingmedivon i s used. The recording and the pl ayback

advant ageously take place in a wavel ength range of

from330 to 500 nm

Evaluation tests are performed using an optical disk evaluation device available from

Pulse Tech Co., Ltd.

The testing conditions are the following ones:

e Numerical aperture (NA) of the optical head: 0.65

e Wavelength of a laser light for recording and reproduction: 405 nm
¢ Constant linear velocity (CLV): 6.61 m/sec.

e Track pitch: 400 nm

e Wobble amplitude of the groove track: 14 nm

e Groove depth: 90 nm.
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The conpounds of fornula (1) provide for particularly
preferabl e properties when used in optical |ayers for

wo@piosasdsiziat a recordi ng nmedi a accordi ng to t hePCT/EP2008/055582

i nvention. They possess the required optica
characteristics, denonstrated en used in the form of
a solid film an advantageously honobgeneous,

anor phous and | ow scattering optical |ayer, a high
FempaEdiiveexapgde lat t he | onger wavel ength flank of the

. ’ . . |
N L T R i ST
pfeparedad0dihg t&BM A6/ 1@ INDgh sensitivity under | aser

radi ati on of hi gh power density and good pl ayback
characteristics in the desired spectral range, an
enhanced photosensitinvity and stability (in daylight

and under | aser radi §ti on of | ow power density )

conpared to dyes alregady known in the art, an uniform
script width apdca hilgh cgntrast, an absorption

maxi mum (1 max) °in ef erred range between 330 nm
andcg [ erred for_blue | aser

appl i"caty % 1400 to 500 nm a
deconpos o poi nt gﬁP) inthe preferred tenperature H,C
range betWween~@800C~and 3000C, nore prectBegly 2500C to 6
3000C a sufficrénh'heat rel ease A RR)_Recprdithg

per f ormance of a comppund.is rel H to specific

par anmet ers neagured on Iike: QW SR ése By

errgy\r@}e\( a | er parity grror ratey (Pl
y

dhfor) ~a hi | eYi Vi RD. a Iowd};gser r ecofdi ng
power ( Pw: or OPC: opti mim power control): the
| ower the d readout stability at different

| aser reading (d6CoBY28)

Results of the testing according to application example 2 with various compounds are

summarized in the table (D).

Table (D)
Appl. | Compound | Pw SbER PRSNR | modulation | reflectivity
Ex. of formula
[mW] [%o]
2 (10 1) 7.1 |3.2*10E-09 34.8 0.62 21.1
3 (10 2) 7.3 |2.1*10E-09 37.0 0.62 18.2
4 (10_5) 7.3 |8.8*10E-08 24.2 0.52 214
5 (11 1) 7.5 |2.3*10E-09 36.1 0.60 17.8
6 (11.2) 7.2 |1.8*10E-11 38.6 0.65 17.9
Comp.
Ex.
1 (d6CoBY28) 8 3.2*10E-06 22.3 0.49 19.4

A test for evaluating a degree of degradation due to repetition reproduction is conducted
for each of the write-once optical disks made for the described recording layers.

Readings are carried out at a reading laser power of 0.4 mW and the degrees of



an appropriate partial response signal to noise ratio

(PRSNR): the higher the better The absorption edge is
wepnsssingly steep even in the solid phase. TPEI/EP2008/055582

compounds of fornula (1) also show a narrow

deconposition tenperature of 1888 to 3500C, fitting

with the thermal requirenents. Additionally, these

compounds show a high solubility in organic solvents,
dearedation of HRaNRs ad S%rEeR ypithengpeasiied- Mespays cyde number was
: +cal layers. As a result of the use of
?ﬁ@ﬂ yegyggsﬁﬁ%ﬁgﬁgg%tion, the recordi ng nedia of the
i nventi on advant ageously have honobgeneous, anorphous
and | ow scattering recording |ayers. Further
advantages is the light stability in day |light and
under | aser radiation of 0.4 mWconbined with a high
sensitivity under |aser radiation of noderate, this
nmeans as | ow as possi ble, power density (OPC
preferably less than 8.0 mWfor | X speed and
preferably less than 11mWNfor 2X speed), the good
thermal and storage stability. Especially in case of
recordi ng at higher speed, the OPC required should be
as | ow as possi bl e. EXAMPLES UV-vis For UV-vis spectra,
| max and e val ues of a conpound are determ ned by
usi ng an UWi s spectrophotoneter, the conpound was
dissolved in CHCO , DMSOor in tfp. The values are
obt ai ned by bal anci ng the nmeasurenents perfornmed on
conpound solutions at three different concentrations.
Mel ting point (MP) For the determination of nelting
poi nt, the conpound or the conposition is incorporated
in a glass capillary. The capillary was heated using
the following profile: tenperature range from20 to
350 0C, heating rate 2 C mn. Thermal Deconposition:
Deconposition point (DP) and heat release (HR) For the
determ nation of DP and HR, the conpound is
i ncorporated into a seal ed al um num pan. Anal ysis
conditions are as follow ng: Tenperature range from 25
to 4000C, heating rate 10C/ mn, nitrogen flow of 50
m/mn. Values are determ ned by
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singl e nmeasurenent. Additionally, thernal
deconposition is al so being observed whil e neasuring

WO bstedstd ng point. Partial response signal toPCDEB®0S/055582

ratio (PRSNR) A definition and the neasuring
techni ques of PRSNR are describ¥d in a book avail able
from DVD Format Logo Licensing Co., Ltd. for exanple,
Annex H of Version 0.9, PART 1 Physica
SheM$ cati ons, DVD Specifications for H gh Density
Read-Only Di sk. The higher the PRSNR the better.
Sinmulated bit error rate (SbER) A definition and the
ireas utsagf ¢ enhpuugd e$ famuBbER are described in a book
avai | abl e from DVD Format Logo Licensing Co., Ltd. for
exanpl e, Annex H of Version 0.9, PART 1 Physi cal
Speci fications, DVD Spggifdgations f H gh Density
Read-Only Di sk. The | bet t er. PRSNR
and SbER are neasured in a state in which information
as been recorded in th jacent tracks. Reflectivity
Eﬁ?’Abﬁ%g?ﬁ?@@@ﬂ“ﬁﬁgb?ﬁéazggsuring techni ques for the
light reflectivity (R) is described in a book
avai | abl e from DVD Format Logo Licensing Co., Ltd. for
exanpl e, Annex D o ngrsiOMJ@.g, PART d, Physi ca

Speci ficati ons, DVD, Spegi fica or Hi gh Density
Read-Only D e[ hi ghter t he e better. Cycle
nunber The ok _degyadai+on vari ous (I
paraneters, & g. f the PRSNR and SbER, due to
repetitive rea s nea ed. The higher the cycle
nunber until reachihg the i mum specifications or a

conpar abl e performance the better. "Ex." neans
exanpl e, "Conp. Ex." neans conparative exanple "nd"

ARANGCAOL cSRb&idd JTae:mEx amp! e 1

I

R13  HC N 0
RI12

Bkﬁq XN
R9

0

RI11 0 /

R10 N/

R R10 a
/7 o R11
0
RO
~ N
NS R12
_
) CH. RI3
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Di azoti zation reaction and azo coupling reaction 32.2
g of cone aqueous HC were added dropwi se to a

wa@edoatidssms conposed of 12.4 g of 2-net hoxyani | i PET/EP202E55582

m of water. Tenperature was decreased to 00C with an

ice bath and 20.8 nml of a sol ut4don of aqueous sodi um
nitrite (33.3% by weight) were added dropw se while
tenperature was mai ntai ned bel ow 5C. The resulting

¥b| utepEicag tdyalent gptad ptapp erefrablnslactedftpragerags 3.4 5, 6,7, 8,9,
dr opyy Lxd : , 3, 3-

ri g 12 o R RAS GO L i Blelnt: 100" m

BD nthandtyl anHpharyl;of water at 100C. After conplete

dition, the resulting m xtur s.stirred for |hqur
Bl 1poeloced E@@h@? U cgaﬁ}é%rtgsofﬁmwoaﬁw 4%:5%@3@@1&3@?@1 and
pH :S-%he%—)he resulting precipitate was filtered, washed
00

with mM of water and air dried to yield 28.3 g of
B2y eisIsolacted frommthd igatup, consistingaimp.oupapgl, isoprapyl, H-Cvdalkyl, CO-

). A Kyl atio th The 28.3 g of the obtained
conp aﬁﬁ-pﬁ@%cﬁ&@@g%l,) was taken up in 200 m of
With fityd Soligb kBAITOR, is 46t B iPR2IBIRYthdgHird® wer e added and
the resulting m xture was refl uxed under atnospheric

pressure for 48 hours. Tenperature was cooled to room

he f Pl il
LEERELA e SaRla) 1 LR PRREA OB LIALR, i coc
and éthtedlderdefory @euubumtorBBahy bOH, €N, Bktalogdr,. MOg (G, SH,

conmpound of formula (| ,l) were, obtained as an orange
sol i %QZ'EBarﬁazl &szt’oé(@Rzac&&R lz%u‘ on and coupling
reacgi 0 di Lizat | an [ r [ :
e cor LR g AP URED LE T A RS TR b08, LB Ekou beine
ani | i ne mdepadeadlyt fooryice¢tdotheraunrtshiestituttomedstatied by 1 to 4

ano’ (va. 7otk SEHsSohtonty B dpsybet hing ygepihaenty from

(4), 2(3 }eaglﬂ)i?ﬂ}eé elbked frééigél ro%ﬁ@oﬁsﬁsﬂrﬂg-of@ﬁ%‘ﬁkﬁ?h@og&l, OH,

4 and yl ati on netho e al kylation reaction

accor di h@Nt 6FexGnpiw! andWB* ®She using the respective
Cs-Cyz aryl, O-Ce.1; aryl, S-Ce.1; aryl, the Ce_12 aryl and the O-Cg;, aryl and the S-
Ce.12 aryl being unsubstituted or substituted by 1 to 4 identical or different
substituents, the substituents being independently from each other selected
from the group consisting of Cy_1 alkyl, Cs_j9 cycloalkyl, OH, NO,, CN,
halogen, CF3, Ce.12 aryl, O-Cy¢ alkyl, S-C;_j¢ alkyl and NRZIRZZ,
O-C.10 alkyl, S-C\.1¢ alkyl, O-Cs.1o cycloalkyl, S-Ca.10 cycloalkyl, NHCOR? and
NR?'R2
the R* and R** residues are identical or different and independently from each
other selected from the group consisting of H, C;_1¢ alkyl, C¢_12 aryl and
C1.1 alkyl-NR*R**;
the R* and R** residues are identical or different and independently from each
other selected from the group consisting of H, Cy.;¢ alkyl and Ce.;5 aryl;
the R* residues are identical or different and independently from each other

selected from the group consisting of OH, C; alkyl, Ce.1¢ aryl and O-C; alkyl;

in an optical layer for optical data recording.
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internediates. In the case that the desired final
conpound did not precipitate, the reaction m xture was

werapassaied to dryness and the conpound used WCTBP1008/055582

further purification, this was e.g. the case with

exanpl e 4. Exanple 5: Alkylati ol method B The obt ai ned
solid fromthe diazotization and coupling reaction
fromexanple 5 was taken up in 120 m of chl orobenzene
and the m xture was heated to 800C. 3.18 g of

Net hyl di i sopropyl am ne were added dropw se foll owed by
the addition of 14.9 g of dinethylsulfate. The

2 esuUsé offp compannmd ofvsrnsaild (1§ addedine® 5Celhior 1,50hdreiar s.

Chl or obenzene was vapor distilled. Tg th bt ai ned

M ¢ Brelosied domuite grois C@nwmm’aé Cof brnd ABu ¢ ng

RbXt ree_wasevaporated to dryness. The resulting solid
was dried under vacuum at 600C for 24 hours. 7 1 ¢

Boat mispicnigd fonptha pdoupf cohsisting af .l mahdpxyé€i@-pbityhi Qrplenyl and S-
Exanpl e fs and 7: Al kylation nethod B The al kyl ati on

reac?iOM > accor di ng to exanple 5 was done using the

Re8 PRGEIVR iffidhEhaRehupt @ siE @S L HLNSopr8p i B hetP @88, O-
formula (3 d) aﬁ?{%%td)fhe con‘oipnlz?g}iI ons aﬁ% det aillgg
ar e phopghandSphglyk (A2) and (A3). Table (A4) shows the

P DBV RRE L SRafty i85 SOTRMGTGH ST Tormie (]

R12nismMi04- ni t r o- 6- acet am dophenol were added to 190 ni
of water followed by dropw se addition of 36 g of
Rbhcel P& aqueous HCO . Tenperature was cool ed to

R Rl o2 gof a solution of aqueous sodi um
n?tﬁ?t eo(ggé??ﬁé‘/o%y wei ght) was added dropw se, keeping

Rh& tsdfrper at ure bel ow 5C. The yel |l ow mi xture was
stirred at this tenperature for | hour. The m xture was
then transferred onto a m xture containing 23.1 g of
conmpound of formula (IVa Butyl), 45.9 g of sodium
acetate in 210 ml of water. (IVa butyl) After conplete
addi Usoef a edrepauad of farmylaflxesdodingd e deinr t ed2fohertinour

B o RS EERGE e DRt R e e o

R9 is n-butyl;

Rla is selected from the group consisting of H, methoxy, CO-phenyl, O-phenyl and S-
phenyl;

R2a is selected from the group consisting of H, isopropyl and methoxy;

with the proviso, that R1a is not H if R2a is methoxy or H;

R12 1s NOy;

R10 is H or NHCOCHz3;

R11 and R13 are H.
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m of water and dried under vacuum at 600C for 24
hours. 37.5 g of conpound of forrmula (IV I 1) were

wo@bioaisssds as a yel | ow solid. Exanple 10 22.9 g PET/EP2008/055582

conmpound of formula (IV 1 1), prepared according to
exanple 9, 15.0 g of CoSO4* 7H2@2and 1000 m of

acetonitrile were refluxed for 20 m nutes under

at m)theri c pressure. 16.3 g of triethylam ne were

4ddedVst e epraind of Fampuias) a5 drdingdl i Qiceonprre pétlaimelto 3,
§RErel 30 m n under atnospheric pressure. After being
cooled to roomtenperature, the solution was filtered

@nd t Beckoteddim Wasgrmoop bf yornpomds dotyistdigsdfi doinglouads offl@rmulac
the resul ti urple slurry were added dropw se 160 m

of etajnd’}b’ égdaiﬁﬁaﬁ‘fiﬂlire was refluxed for 1 hour

under atnospheric pressure. After being cooled to room
tenperature the greeni sh-brown precipitate was
filtered, washed with 60 m of ethanol and then
180 m of water a dried under vaccum at 600C

fle conpounds of €ekmula (IV I
71.0 g _efihe sy '@HS

according to exanple 5 were stirked OEN{ N

m of et ol . TheCBbt ai ned mi xture~was Ni |t &f ed. NThe
filtrate was then added dropwi se to a reé uxi ng (lj
m xt ure under nospheri c pressure conposed of 64.
of conpound ot( ormula (10 6) and 640 m of ethanol.
After conplete addition, the m xture was refluxed
under atnospheric pressure for 4h. After being cool ed
to roomtenperature, the precipitate was filtered,
washed with 750 m of ethanol and then wth 5000
wat er and dried under vaccum at 65C for 24 hours
g of conpound of formula (d@, 1) were obtained as™z
orange-brQwp solid. Exanplge 12 to 17 The pg '

oCgxanpl @jﬁ?e usi t he

and



conprising the conpounds of forrmula (1) to (5) the
respective precursors conprising the conpounds of

wo eoosbse1f 10) and ( 11). The conbi nati ons and deCHEP®08/055582
are given in table (A6).

Tabl e (A7) shows the

phys-chem properties of the compounds of fornula (10

1), (10 2), (10 3), 10 4), (10 5),

2). Application Exanple 1 The optica
properti gs—of the conpounds of formula ()
studi ed. [The conpounds of fo Eula (1) show H
absorptign at the desired wayel engths. In ad
the shapgs of the absorption|spectra, that s
remain crlitical to thdldisc L eOtivity ang
of clean |mark edges, are cpnposjed of one ngj
conpri seg 336;to 500 n N
preci sel y ?%b?f%é\kﬁggﬁ
eval uat eg . Light stabili
found corn | dyes which ar
stabilizgd with quenchexs for the use in opt
recordi ng. Sharp threshol f~ thermal deconpd
within the required tenperatyre range charag
the conpqunds of formuls( (1) ¥hick~are desir
the applijcation in optijcal |ayer opti cd
recor di ndy APPN N i anbke Rt i cal
optical data recordir oiun?ﬁ.4ooby Ne}, ght
the wei ght of the sgtvepti _of the conpound g
(10 1), prepared &cordi ng €b,exanpl e 11, ar
di ssolved in 2,2,3,3-tdtrafl uoropropan-1-ol
solution|is filtered t Eough a Teflon filter
size 0.2 |mcroneter andtN applied by spin-coat
1000 rpmi4e—the surface of a 0.6 mmt hi ck—g

pol ycar bonat e di sc of 120 nmm di aneter.

( 11 1) and ( 11
and t her nmal

er e
i gh
dition,
till
formation
or band,
br e
wer e
ties were
e al ready
i cal data
si tiqno)
terizes
able for
| data
ayer and
, based on
f formul a
e
and the
of pore
i ng at

r ooved

The excess

solution is spun off by increasing the rotationa

speed. On evaporation of the solvent,

behi nd i1
| ayer, tHh
| ayer in
vacuum cdg
is then

~

qg

 the formof a unif
e optical |ayer. Af Er drying the g
a circulating-air oyen at 700C (10
ati ng appar at a 100 mm thick si

m anor phous 3

pplied to th ayer by
02N N\\N NN I\I\/\/CH3
N, L
H.C -
’ N Co N~ “CH
/Y 3
0 0 0
N.
H3 C/\/\N AN \\N N 02
=
0 CH,
N

An-

the dye remains

olid
pti cal

mn) in a
ver |ayer
(11)

is a compound of formula (10) or a compound of formula (11).
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atom zation. Then a 6 mmthick protective |ayer of a
WV cur abl e phot opol yner (650- 020, DSM is applied

wo bmsasssiby neans of spincoating. Finally, a SBCDRP2008/055582

substrate is provided to conbine with the resin
protection |ayer using an attactment layer. This
conpl etes the manufacturing of a high-density
recordabl e optical disc, the optical data recording
medi um Eval uation tests are perforned using an
opti cal disk evaluation device avail able from Pul se
Tech Co., Ltd. The testing conditions are the
fol | olsagf aampounﬂllmfrﬁwrhmai (I}amddi‘meéir(@dié)oroﬁofe o€ claims 1 to 4,

tical head: |l ength of a | aser ght for
PBEHYA gogﬁauqdeqaf TRt | 0 SIRgis A é&r&?%@oqswﬁg%mf

T

YEhRTLULof Fris P Mocn, toTs el B 00 g 2
dlemfmnngkaehnm@@ﬂplaﬁmdlmeawc(ém;I e 1 Application exanpl e
2 was carried out using the conpound of fornmula
(d6CoBY28), prepared according to WD 2006/ 1061 10 A
Resul ts of the testing accquglen@d)to application

ex S otndt bffo¥auP § [COMpoUNgy_.are sur mari zegjp, the
tagﬁgcgéé()u {l g Vc%l,lﬁi?otdnﬁ%fq’oﬂﬁgfa co%pound of formula

de tOoT€p Htt+oh ot etiHoh

co duect a 1\ l“linr\h of t ho \Arl t nce nnfl cal r*|| il')c
LAZAZA" A" "] T U AT TT UT h P AT

made_for t Iﬁu'_(z(lqr'rl hed Irecordi )I avers | Readi nr(@ are

cafried outl®B)a reading laser ®ver of 0.4 MmNV 43 the
depgr ees of dehydadati on of PRSNR(l@dnd SbER |are t herf4)
mepsur ed. BKisyum cycl g nunber (Mgs found w thin($he
speci ficatipng)CLAIMS 1. Use ofj1g conpound of fqryula
EI . AN- QR gfT) Cat+ [perng a@gnpound [of formyba

| B =

the An- and the Cat+ in the table (A) being as defined in claim 4.

6. A compound of formula (I) as defined in claim 1.

7. A compound of formula (I) according to claim 6, with

M, R9, R1a, R2a, R10, R11, R12 and R13 being as defined in claim 2.

8. A compound of formula (I) according to claim 6 or 7, with

M, R9, R1a, R2a, R10, R11, R12 and R13 being as defined in claim 3.

9. A compound of formula (I) according to one or more of claims 6 to 8, with
Cat+ Dbeing as defined in claim 4; and

An-  being as defined in claim 4.
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An- being a conmpound of formula (lI1l);Mrepresents a
trivalent netal atom preferably selected from groups

wW@2004/158815, 7, 8, 9, 10, 11 and 12 of the Peripci/EP2008/055582

Tabl e of the Chemical Elenents; R9 is G _4 alkyl or
NH phenyl; Rla is selected frorﬁ5t he group consisting
of H, O-CI 4 al kyl, CO phenyl, O phenyl and S-phenyl;
Rea is selected from the group consisting of H,
n-propyl, isopropyl, O G _4 alkyl, OQJhenyI O phenyl

dS ' iof -
£ SARAE o 4 5 ) B0 T A A bl whori
thdentipoahd srseidcttd Eoenthe gralipi ofatep@ndm:fstab yiefinainm edadin 5.
ot her selected fromthe group consisting of H, CN,
CF3, halogen, NO, OH SH SO2-NR2 1R22, CO R 20,
S2R20, CO-NR 2 1R22, C _io alkyl, C3-10 cycl oal kyl,
the C1-10 al kyl and the C3-10 cycl oal kyl bei ng
I hdepandesess for thaoprepaetonoefrrerompoesad sf formukd Dogs defined in one or
substﬁluted b tt@4|d tical g gffe d
BORSR A clirn g uB‘éP’F (54 “4EPh eﬁ“ﬁ&%@?ﬁ&&?ﬁ“{ﬁ compoun
{)ffa,mlgﬁqmcg)her selected fromthe group consisting O C
1-10 al kyl, halogen, OH, CN, CF3, C6-12 aryl and NR2
1R22, C - C| 2 aryl 0-C-12 aryl, S-C6-12 aryl, the
Xl Bl TS <or bR b BTTRL 5% 5Lt o)

aryl C1 g —ul UIJOLI C LA A

identical or different substltuents t he substituents
bei ng i ndependently from each other selected fromthe
group consisting O C L@ ialdfyl C3_ | o cycloal kyl, OH,

N

NO2, CN, hal ogen, CF3, C6 aaryl -io al kyl,
S-C-io alkyl and NR2 1R22; O-CI-IO al kyl , SG-io
al kyl, O C3-10 cycl oal kyt", ~S—€8HL0 cycl oal kyl, NHCOR
20 and NR2 1R22; the R2 1 and R22 residues are
identical or different and independently from each

ot her selected fromthe g rou? consi st ng of H C1-10
gyek:ym,po%i of fgrrgplw(llb)ﬁqgmg as defined in claim 1

and the respective compound of formula (II_salts);

lcompound of formula (IT) * anion(II) (11 salts)

the compound of formula (II) being as defined in claim 1, and the anion(Il) being

selected from the group consisting of halides, sulfate and methylsulfate.

12. A compound of formula (11 _6),

lcompound of formula (11) * compound of formula (6) (11 6)

the compound of formula (6) being as defined in claim 11 and the compound of formula

(11) being as defined in claim 4.
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C -12 alkyl-NR 23R24; the R23 and R24 residues are
identical or different and i ndependently from each
wotden3ssed ected fromthe group consisting of HCEZLPDOS/055582

alkyl and C6_i 2 aryl; the R20 residues are identical

or different and independently 4 om each ot her

sel ected fromthe group consisting of OH G _6 al kyl,

C6 i 0 aryl and O C__6 alkyl; in an optical |ayer for )

bpti cHpe ot eomrapd @f Fympila éée6)o€fs dgfip 4 bk Terghepreparation
[ ' [ el [ from

o Lo Rl B Rl () 8 i WSS dndle o7 SRR EE PR, o

alkyl; Rla is selected fromthe group consisting of H,

nmet hoxy, CO phenyl, O phenyl and Sphenyl; R2a is

sel ected fromthe group consisting of H isopropyl,

Bt hop¥ce SR PIRE PYdparaBRBRY boPSumd dHERNILa (M 6had Mined in claim

proviso, that Rl 'ais not Hif R2a 1s methoxy or H

R, Dyi ascoN@Rexifg feattionsofHd amidoRsd oRfa@miuk (HVol1)NHCOCH 3; R

| 3is H 3. Use of a conpound of formula (1) as

defined in claim1 or 2, wherein Mis selected from

the group consisting of Coy Fe and Al; RO is n-butyl;

Rla is selected fromthe gtloup consisting of H,

met hoxy, CO phenyl, O phenyl and Sphenyl; R2a is

sel ected fromthe gnpup comsi sihng of H, isopropyl and

nmet hoxy; with the prc?vi t Rlais not Hif R2a is

nmet hoxy H R12 i is Hor NHCOCH 3; R I |

and RI(%Na S .Iﬁkﬁ Hformula (1) as

defined in o

| ains 1to 3,

H.C

3 \H/N av_11)

with a divalent cobalt salt in the presence of triethylamine.
15. A compound of formula (IV_11) as defined in claim 14.

16.  Use of a compound of formula (IV_11) as defined in claim 14 for the

preparation of a compound of formula (11_6) as defined in claim 12.

17.  Process for the preparation of a compound of formula (IV_11) as defined in
claim 14, by an azo coupling reaction of a compound of formula (IVa_11) with a

compound of formula (IVb_11).



10

15

wherein Cat+ is selected fromthe group of conpounds
consi sting of conpounds of formulae (1), (2), (3), (4)

w@ 2)08ass31 7) ; andAn- is a conmpound of fornul a PADEPIING/@55582

compound of formula ( 11).5. Use of a conpound of
formula (1) as defined in one of7 nore of clains 1to 4,
wherein the conpound of fornula (I) is selected from
t he group consi sting of conpounds of forrmulae (10 1),
(10 2), (10 3), (&0 4), (10 5), ( 11 1) and ( 11 2);

t hese fornul ae bJ ng as defined indable (A, the An-
and the Cat+ in the table (A belnghas deflnedyqn
claim4. 6H of fornul
claiml. 7. A mmondoffmwmg(l)

claim6, with RON_RI R2 2 and R 3
bei ng as definedYn EP&?R??(’ : A conpo.' dhOHf or nul a
(1) accordlng tgg laim6 or 7, with M \ Rl a, R2a,
RO R : d R13 being as dgkhge n claim3.

9. A conpound of formula (I) according to one or nore
of clainms 6 to @Vanlih Cat+ bei ng as @dfi nedvibnil ai m
4; and An- being as defined in claim4.10. A conpound
of forrmula (I) according to one or nore of clains 6 or
9, wherein the conmpound is selected fromthe group of
conpounds as defined in claimb5. 11. A process for the
P§ ePahRbLMBuR o PHOHATRIHNEIRS asf &H’f‘ﬁEJi th {lhiln 8 defined in
one or nore of clainms clfaim6 to 10, by netathesis
reacti on between the respective conpound of formnula
(111 6) [conmpound of formula (I11) conpound of fornula
(6) (I'll 6)|] the compound of forrmula (I11) being as

gef i nﬁ@oh@oﬁﬁ@bﬁohnul@f(ﬁ dM8) AREREEL 1oV@aifOTH QMhRELPThe compound
formul a § salts); [conpound of formula

afoampla (D) (5 selestedifeon) thermowmisonmgupds qfé@’?ﬁ!l‘lllae (1), B, (4,
&S'aﬂ@ (7"3 s(gigf ﬁ&lelq cllaprncéi %h&”[hje anﬁ)rlll(allf ﬂeds QQfL 196@1(111I )angell ng

20. A compound of formula (II_salts) according to claim 18 or 19, wherein the
compound is selected from the group of compounds of formulae (1_1), (2 1), (3_I),
(4 D), _Cl, (3 _Cl),(5_Cl)and (7_I) as defined in table (A1),

table (A1)
compounds of formula (II salts) | compounds of formula (II) | anion(II)
compound of formula compound of formula
) 0 I-
2_D 2 1-
3D 3) 1-
(4_D “4) 1-
(1. C)h (1) Cl-
3 O (3) Cl-
(EXe) (5) Cl-
(7_D (D 1-

the compounds of formula (II) in the table (A1) being as defined in claim 4.
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selected fromthe group consisting of halides, sulfate
and nethylsulfate. 12. A conpound of fornula ( 11 6),

weorwposssds of fornula ( 11) conpound of fornul aPC¢BEPI008/155582

6)| the conpound of fornmula (6) being as defined in
claim 11 and the conpound of fotdrula ( 11) being as
defined in claim4.13. Use of a conpound of formula (

11 6) as defined in claim12, for the preparation of a
¢bnpobipiolgfortnounds of fPTf)lula@dSé‘ﬁtﬁh?’édieﬁﬁe HeOng ot sy oplaims 18
RERER R thioatBionFcoBRIGREDAGATE) B FRALEN Bk Simigor
aelamanfptoedi.ng reacti on of a conmpound of forrmula (IV |

1) with a divalent cobalt salt in the presence of
triethylamne. 15. A conpound of formula (IV I 1) as
defined in claim14. 16. Use of a conpound of fornula
(V1 1) as defined in claim14 for the preparation of

AZ C onbmocﬂs fof the cprapata&O(l o_ﬁ_a compasdadffomada (Ih_seltgliandefined in one

R v T
1

coupl ing reaction of a conpound of formula (IVa I
with a conmpound of formula (IVb I 1).18. A conpound of
formula (Il salts) as dgfijned iRlelaim 11, p39. A
conpound of for a_ (Il \sa Hs) acteFding to claim 18,
wherein the co g of forrrula(l 4| sel ected from
t he group of coRpoun ds e ONRUI 2 X)~ (2), (3), (4),
(5) and (7) as de ine} inXlaim4, and the anion(ll)
is as defined in claigmggll. 20. A corrpg{}gd of formula
(Il salts) according to’claim18 or Wherein t he
compound is selected fromthe group of conpounds of
formulae (I 1), (2 1), (3 1), (4_1), (1_C1), (3_C1),
(h!é ROB)and IPdZa(bEihg aaslefindd inedhe ionntoabbecl§iAls)6, totll@ewith methyl iodide
n{)ﬁgnds &rrrula(ll) in the table (Al') being as
% 4. 21. Use of conpounds of formula (Il
salts) as deflned in one or nore of clains 18 to 20
for the preparation of conmpounds of fornula (I) as
defined in one or nore of clains 6 to 10. 22. Process

éalrtggcg E?‘C?ﬁ%% ﬁéﬁ@) ound gt f9smula (11

24. A compound of formula (Vd) according to claim 23, wherein the compound is
selected from the group of compounds of formula (Vd 1), (Vd_2), (Vd 3), (Vd_4),
(Vd _5)or (Vd 7).

G
H, i
CH, . !
| N
CH, I XNy
CH,
(Vd_1)

(vd 2)
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or nore of clainms 18 to 20, by an al kylation reaction
of a conpound of fornmula (Vd), the Rla and R2a bei ng

wasoodasisned in one or nore of clains 6 to 10, PET/BEP2008/055582

nmet hyl iodide or with dinmethyl sulfate. 23. A conmpound
of fornula (Vvd) as defined in c%im22. 24. A conpound
of formula (Vvd) according to claim 23, wherein the
compound is selected fromthe group of conpounds of
formula (Wd 1), (vd_2), (vd_3), (vd_4), (Vvd_5)
(vd_7).25. Use of a conpound of formula (Vvd) as
defined in claim23 or 24, €ol, the preparation
conmpound ofHforrmula (11 salfs) as defined jn one ¢r

' 6. erpcess for

HL - | 0
prigparation of a compound| of for’ hs-(cldf i ney
in 2 X4, b azo coupl on of th
respecti e conpourd of formula (Va)us NN

respecti ygyconpound of formula (Vb),the Rla and a
being as deéfined in one or nore of claingH6 to 10. 27.
An optical |ayevd@nprising a conpound of forgwﬁq)(l)
as defined in one or nore of claim6 to 10. 28. A

met hod for producing an optical |layer as defined in
claim 27, conprising the follow ng steps (a) providing
a substrate, (b) dissolving at | east one conpoupd~a
formula (1) as defipned in one or nore of clains
10 in an ogganic splvent to forma solution, (c
coatihng tha $ol uti@ z Ohe substrat€H(a)

25.  Use of a compound of formula (Vd) as defined in claim 23 or 24, for the
preparation of a compound of formula (II_salts) as defined in one or more of claims 18

to 20.

26.  Process for the preparation of a compound of formula (Vd) as defined in claim
23 or 24, by an azo coupling reaction of the respective compound of formula (Va) with

the respective compound of formula (VDb),

Rla N
CH
3 N///N
CH,
H

ITI CH, R2a

CH,

(Va) (Vb)
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the R1a and R2a being as defined in one or more of claims 6 to 10.

27.

An optical layer comprising a compound of formula (I) as defined in one or

more of claim 6 to 10.

28.

A method for producing an optical layer as defined in claim 27, comprising the

following steps

(2)
(b)

(©)
(d)

29.

providing a substrate,

dissolving at least one compound of formula (I) as defined in one or more of
claims 6 to 10 in an organic solvent to form a solution,

coating the solution (b) on the substrate (a),

evaporating the solvent to form an optical layer.

An optical data recording medium comprising an optical layer as defined in

claim 27.



