;e3edp" sl " #<%P % 6<' T A-1- OPTI CAL | NFORMATI ON RECORDI NG MEDI UM
Technical Field The present invention relates to an optical 5 information

recording medium particularly an optical information recor djmew ' f
“jecordabl e type capabl e of conducting recordi ng and reproducmmmmmmmwmmm@
ed and/or blue laser. 10 Prior Art of recording nedia condu ,|nﬂ recordi ng
using a light, a conpact disc of recordaple type (CD-R) is capabl'&@38F
“conducting recording only once and has conpatibility with an ordinary
CD-ROM therefore, is 15 being used by many users. Recordi ng nedia '
recordabl e al so as a dPHTE&ALy ANFIRMAE IONs RECORDINGaMERGUHE hi gher recording
density and capacity than those of CD are bei ng devel oped; of them a DVD
of recordable type (DVD-R) is expected to spread for its conpatibility 20
with DVD-ROM In these recordable nmedia, an organic dye is used in a
recording layer; and the dye, whébeghnighhiBieM th a | aser beam is heated

locally at the irradiated portion of the recording |ayer and causes

chenical or physi c&Rech®E§EensucH nyenddeompas tdtes 2o vagor | aptieal

mel ting-solidification and the |ike, whereby pits are formed and

i nf or mat ivbn LBEBFMAR&ONs recording medium, particularly an optical
information recording medium of recordable type capable
of conducting recording and reproduction using a red

and/or blue laser.

10 Prior Art
Of recording media conducting recording using a

light, a compact disc of recordable type (CD-R) is
capable of conducting recording only once and has
compatibility with an ordinary CD-ROM; therefore, is

15 Dbeing used by many users. Recording media recordable
also as a digital versatile disc (DVD) having a higher
recording density and capacity than those of CD are
being developed; of them, a DVD of recordable type
(DVD-R) is expected to spread for its compatibility

20 with DVD-ROM. In these recordable media, an organic dye
is used in a recording layer; and the dye, when'l
irradiated with a laser beam, is heated locally at the
irradiated portion of the recording layer and causes
chemical or physical changes such as decomposition,

25 vaporization, melting-solidification and the like,

whereby pits are formed and information recording is

| RRBY

*G00002*



- 2 made possible. The organic dye used in the recording |ayer is required
to.have a high reflectance before recording so as to give a |large

nodul ation factor; therefore, the 5 organic dye is desired to have an

bsor ption peak of |arge absorption coefficient at about a reproduction
vavel ength and a high refractive index. As an organic dye having a high
absorption coefficient and a high refracgive index, cyanine dyes 10 are
menti oned. However, these cyani ne dyes are known to generate singlet state
oxygen owi ng_ta the selfsensitization and easily undergo
photo-deterigP%ﬁ(B?ssﬂQ%ﬁe, a netal conplex typified by nickel-dithiolate
conpl ex has often ﬁ%en m xed, as an oxygen quencher, 15 into the cyanine
dye; this has giver nfrgd8dc dys: uses dnatdle Fecorsddngndayeed ilsower
recording ch racterisgic and a hi,gher cost. Therefore, the dye used in the
recording | a?glqup.gege Pr 83Veo ah Mgy yefilegtange: befiogier necsirstimgcescand a
hi gh refractiyve,620 i.ndex. D sclosure of the Invention The present inventors
made a study2°nt8r §éVe; 8 18rge mpdudsdienyLgstens. therefoesyl thet he present

25 invent§ws f ound ogt t hat when an extended porphyrin
organic dye 1s desired to have an absorption peak of

large absorption coefficient at about a reproduction
wavelength and a high refractive index.
As an organic dye having a high absorption
coefficient and a high refractive index, cyanine dyes
10 are mentioned. However, these cyanine dyes are known to
generate singlet state oxygen owing to the self-
sensitization and easily undergo photo-deterioration.
Hence, a metal complex typified by nickel-dithiolate
complex has often been mixed, as an oxXygen quencher,
15 into the cyanine dye; this has given improved light
resistance but has incurred lower recording
characteristic and a higher cost. Therefore, the dye
used in the recording layer is desired to have by
itself both light resistance and a high refractive

20 index.

Disclosure of the Invention
The present inventors made a study in order to
solve the above problems. As a result, the present
25 inventors found out that when an extended porphyrin

compound is used in the recording layer of an optical



conpound is used in the recording | ayer of an optical f 510 - 3
recordi ng medium the conpound shows both good |ight resistance and a high
refractive index. The present invention has been conpl eted based on the
~above finding. That is, the present invention lies in the follow ngs. <1>
‘An optical information recording nediumconprising a transparent substrate
and a recording |ayer fornmed thereon, whgrein the recording | ayer contains
an ext ended porphyrin conpound represented by the follow ng general fornula
(1): B Rg RTRA [/ ~~\ RB~NH~RO 1R/ NHNi RIO () RL N/ R11
R15 Jn R12 RISCRESing Mﬁ’éﬂ@rntﬂaﬁ COMRESing & heaesh Hiatdeperdedghthydr ogen, a
hal ogen, a hydroxyl group, a nmercapto group, an am no group, a nitro group,
a cyano groué’esd-s@%nﬁ’@xﬂndglao@ﬁ-gharﬁﬂrfamhweamrxﬂag:r.oumheapsubéhltt uted or

unsubstituted al kyl, group, a substituted or unsubstituted aryl group, a
substituted SPVER &B§t agt &een anpletrd, basedbeni theedboveurdndsnigt.ut ed
aryl oxy group, a substituted or unsubstituted al kylthio group, a - 4

substi t ut ed or unstBéti igve§hgr preseotgioventdonuldeist inedher unsubstit ut ed
al kyl am EE a substituted or unsubstituted arylam no group, a

substi tut®ed SP RY&BYE-t ut ed carboxylic acid ester 5 group, a substituted
or unsubstltuted carboxylic acid am de group, a substituted or
unsubst i t ut e§l3ul  BRi ePhiraleinéprygabipn zesobdingumediam unsubstit ut ed

sul fonam de group, a substituted or unsubstituted carbonyl group, a

substi t ut ed ngBﬁéﬁb§9|ﬁutEéngpayentosgbsMpame andlubs trietotrad ng
unsubstituted sil oxy grou nis an integer of 1 to 8, and netal atons may
coordi nate t ab?FrSPEmﬂﬁtEbgéﬁoatoWheﬁﬁinhﬁhporpbprﬁﬂngimgbe form

contains an extended porphyrin compound represented by

10 the following general formula (1):

R5 Re R7

R2 (1)

R1

R15
R14 R13

(wherein R, to R, are each independently hydrogen, a
halogen, a hydroxyl group, a mercapto group, an amino
group, a nitro group, a cyano group, a carboxyl group,
15 a sulfonic acid group, a substituted or unsubstituted
alkyl group, a substituted or unsubstituted aryl group,
a substituted or unsubstituted alkoxy group, a
substituted or unsubstituted aryloxy group, a

substituted or unsubstituted alkylthio group, a



a conplex). <2> The optical information recording nmedium 15 according to
<1>, wherein the extended porphyrin represented by the general formula (1)
isin a neutral state or fornms, as a bivalent anion, a conplex with one or
-rore nmetals selected fromthe following metals or with-one or nore netal
conpounds thereof: 20 Zn, My, Ca, Sr, Ba, Sc, Y, La, Ce, Pr, Nd, Sm Eu,
&, Tb, Dy, HO Er, Tm Yb, Lu, Ti, Zr- kg -V, No, Ta, Th, U C, M, W
"M, Tc, Re, Fe, Ru, Gs, Co, Rh, Ir, Ni, Pd, Pt, Cu, Ag, Au, Cd, Hg, Al, Ga,
In, T1, Si, Ge, . Sn, Pb, Sb and Bi. 25 <3> The optical information recording
medi um accor df WSt waed ©r psubsitttubed, aoylthic anspas e - 5
substrate, one or nore recording layers, a netal reflecting | ayer and one
or nore prot Rl TUERY OB skes el tuted | @by lamimafgtdie  ecor di ng | ayers
cont ai ns an extended porphyrin conpound represented by the 5 general
formula (1). SURSTHARA Q| unsithe rituted raxplatiing nedbupy accordi ng to <1>
or <2>, which is constituted by a transparent substrate, one or nore
recordi ng | ayBRS¥idrukef (9t rwviubstitut e bea rhey idthercsidl @itert he 10
recording_layers via an adhesive |ayer and wherein at |east one of the
recor di ng°| ayBr¥Ryorft dFURS i ubad e diupprhshyit vt exb rqabukydRys eggrt ed by the
general fornula (1). 15 Brief Description of the Drawing Fig. 1 shows the
thin filmspéd D #hE ittt utierhtor emisitatdauitest ,sudffdnie conpound
shown in Exanple 1. 20 Best Mdde for Carrying Qut the Invention In the
present recodfilty SREGTAUR Ifetsarsdyidiuted iomsinsmbstditatddngs) possessed
by the extended porphyrin conpound contained in the recording |ayer,
desirably haf® 14 FrS UMt reo dvdsd: iftort ddmoro wersmibiss i2atied sol ubility,
coatability and durability. However, the heterocyclic rings may not have
subst i t uent s Carbonyl groupe suissbistuismtedotre unsiubs thydregesilyl

10 group or a substituted or unsubstituted siloxy group; n
is an integer of 1 to 8; and metal atoms may coordinate

to pyrrole nitrogen atoms of the porphyrin ring to form

a complex).
<2> The optical information recording medium

15 according to <1>, wherein the extended porphyrin
represented by the general formula (1) is in a neutral
state or forms, as a bivalent anion, a complex with one
Oor more metals selected from the following metals or
with one or more metal compounds thereof:

20 Zn, Mg, Ca, Sr, Ba, Sc, Y, La, Ce, Pr, Nd, Sm, Eu,
Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Ti, Zr, Hf, V, Nb, Ta,
Th, U, Cr, Mo, W, Mn, Tc, Re, Fe, Ru, Os, Co, Rh, Ir,
Ni, pd, Pt, Cu, Ag, Au, Ccd, Hg, Al, Ga, In, T1, Si, Ge,
Sn, Pb, Sb and Bi.

25 <3> The optical information recording medium

according to <1> or <2>, which has, on a transparent



introduced into R1 to R15 of the extended porphyrin conpound, there are
specifically nmentioned hal ogens such as fluorine, chlorine, brom ne and
i odi ne; 5 hydroxyl group; mercapto group; nitro group; cyano group; am no

~group; sulfonic acid group; unsubstituted al kyl groups such as nethyl,

ethyl, n-propyl, i-propyl, n-butyl, sec-butyl, tert-butyl, n-pentyl,
i -pentyl, nhexyl, n-heptyl, n-octyl, nangl . decyl, dodecyl and 10

‘cycl ohexyl ; substituted al kyl groups such as nethyl cycl ohexyl, ethynyl,

propenyl and benzyl; aryl groups such as phenyl, toluyl and xylyl; alkoxy
groups such BUREEFRES) QM XY, Mpr e oo r i@ Xyawaxtk heptmeeal aryl oxy groups
such as phenoxy;_ al kylthio groups such 15 as nethylthio, ethylthio,

butyl thio, heft3AeHEnmnkRYRN ANt ane abkyhars N arenises Udyes (R0 OF,

di ) met hyl am ng, (nmopno or di)ethylam no, (rmono or di)butylam no and (nono or
di ) pent yl ani MPCERiN #A% feagtoune ke Hewmmsiiorg digydhenHatidigs
carboxylic acid 20 ester groups such as nethyl carboxy, ethyl carboxy,

but yl car boxy HhEPrRAAT RAFDIYL igu|dampicrat imkprespntez by wHd oni c acid or
benzenesulfoni c acid) ester groups; carboxylic acid am de groups such as

et hyl ani ndcardfB8F nEPWA dri)nocar boxy; sul fonani de 25 groups such as

et hyl sul f onam de, phenyl sul f onam de and benzyl sul f onam de; carbonyl groups
such as acetyi4> Tiehpbtdcednyinformaylioar reryrding peaRkkcar bonyi ; silyl
groups such as trinmethylsilyl, triethylsilyl, tripropylsilyl, tributylsilyl
and tri phenyB&A0pding jtex ¥ 1gr oupx2syciwhdsht rismebhert Skl @ so forth. 5
The substituents are not restricted thereto. The substituenfs al so include
those substi tF@RSPATrRnKhisgkstrate, one or more recording layers

formed thereon, and a substrate adhered onto the
10 recording layers via an adhesive layer and wherein at
least one of the recording layers contains an extended

porphyrin compound represented by the general formula

(1).

15 Brief Description of the Drawing
Fig. 1 shows the thin film spectra before and

after light resistance test, of the compound shown in

Example 1.

20 Best Mode for Carrying Out the Invention
In the present recording medium, the heterocyclic
rings (pyrrole rings) possessed by the extended
porphyrin compound contained in the recording layer,
desirably have substituents introduced for improvements
25 in solubility, coatability and durability. However, the

heterocyclic rings may not have substituents.



ot her substituent is added to sone of the abovenentioned substituents, for
exanpl e, hal ogenated al kyl s, hal ogenated aryls, hydroxyal kyls and
hydroxyaryls. 10 O these substituents, adjacent substituents, for exanple,
-~two substituents on a pyrrole ring, or a substituent on a pyrrole ring and
a substituent on a nethine group connecting two pyrrole rings, may bond to
each other to forma newring. 15 Such an, extended porphyrin conpound can
“be obtained by subjecting a substituted or unsubstituted pyrrole and an
appropri ate al dehyde to a condensation reaction using, for exanple, the

met hod descri bed inAa_theeswbmtftﬁéht@EUEEeﬁttﬁén,%ipfggeﬁbnﬂ1, 1999, p.
385". _9g_RoRRRARRAERORAa~~~\RoNN-~ C- ~Rc ~H\ Rc NRb
H~~NH N ~ / RtReducad Entc"RBquRJ%bﬁVﬁﬁﬁf&itéﬁﬁe&%?é%ﬁhfyi#ave the sane
definitions as given for RL to R15, and nis an integ 1 °or nore) .

Then, purificeenpoeuny, athyod i areli spetiediéaNly ehént PoRbS LDIYSHED for
separation fromunreacted materials, whereby a m xture of conrpounds havi ng

di fferent n'sSYch cis afhearinde chidtinej sbforiifer asdbisgisd. t o
chromat ography or the |ike, whereby a compound having an intended n can be

separ at ed? 1Th$dﬁﬂxmkngnbdpﬁ;meﬂdhpﬁﬁnhiwupifﬁﬁtrd“éfb@ﬁyié&g se in the n
ere

t he absorption wavel ength shifts to a | onger wavel engt h; ore, a

conpound havigRPup dediires gwour e regihe o aé‘éﬁil@fé@ﬁﬁ_yq%%fgi&fé% and

used. A m xture of conpounds having different n"s nmay al so used. 15

| nci dent al | y,algsnlt aptoupsh safcn=ls awe hest Ry an-fb_l?ogifl Prfjﬁéﬁ&é In the
e n c

general fornula (1), introduction of different substituents i h

pyrrol e ring riitso seasibityl ¢ ajedis- ey 10f MR EhLoNduGd a reaction
-9 using a plurality of pyr r’ol es and/or a plur alyiqiy ogéarf}%e]?fycpes.

| nci dent al | y hexyd ,c anfhepiatli, o m-afctiyie Qﬂd@l@edié?ﬁlghﬂddgdﬁygl}ﬁ any of a
si de

state in which each pyrrole nitrogen is directed to the i of the 5
por phyri+0ri fycdedesydn wabes titsitieidom1kyas igricwd dueidigected to the
out si de of the Borphyrin ring as shown in fornmula (1), and a state in which

each pyrrol eMgit ng&mlb®e¢WﬂecE&Myh91Lh@rQ@@@QQea@h %@@zgqppg#Qin ring and
of “t

each meso position substituent is directed to 10 the insidé e
por phyrin ringupﬁrﬁngh,ashghpnyﬂnimnlu&lNHnarQ@qqlqahlmgxgtgQQMp%yrrole

nitrogen of the porphyrin ring owing to conjugation.

such as methoxy, ethoxy, propoxy, butoxy and heptoxy;
aryloxy groups such as phenoxy; alkylthio groups such

15 as methylthio, ethylthio, butylthio, heptylthio and
hexylthio; alkylamino groups such as (mono or
di)methylamino, (mono or di)ethylamino, (mono or
di)butylamino and (mono or di)pentylamiﬁo; arylamino
groups such as (mono or di)phenylamino; carboxylic acid

20 ester groups such as methylcarboxy, ethylcarboxy,
butylcarboxy and phenylcarboxy; sulfonic acid (e.qg.
methylsulfonic acid or benzenesulfonic acid) ester
groups; carboxylic acid amide groups such as
ethylaminocarboxy and pPhenylaminocarboxy; sulfonamide

25 groups such as ethylsulfonamide, phenylsulfonamide and

benzylsulfonamide; carbonyl groups such as acetyl,



The extended porphyrin represented by the general formula (1), used in the
present invention may be in a 15 neutral state or may form as a bival ent
anion, a conplex with one or nore netals or with one or nore netal

“econpounds.
La, Ce, Pr,
‘Ta, Th, U,

As the netals, there are nentioned Zzn, My, Ca, Sr, Ba, Sc, Y,
Nd, Sm Eu, &, Th, Dy, HO, Er, Tm Yb, Lu, T, Zr, H, V, Nb,
20 Gr, Mo, W M, Tc, Re, Fg, sRy, Gs, Co, Rh, Ir, N, Pd, Pt,

“Cu, Ag, Au, Cd, Hyg, Al, Ga, In, TlI, Si, Ge, Sn, Pb, Sb, Bi, etc. The netals
may each coordinate to one or nore pyrrole nitrogens of the extended
porphyrin ri REh¥igarhonylo: Hertyploarkenyl dwed ogesny Iéa SO C; & my 25
coordinate to each netal. Representative exanples of the extended porphyrin
- 10 accor diHPURS tectprass amt inenteyils ty by etsthowwy hed Byt , however, the
present conpound is not restricted thereto. (A) Ph Ph ~ ~-NH\N N ~ (B) (
ey m) 1 ~ﬁi#@HQBYDﬁﬂlylmqﬂrxhatﬂlsilquand+{fi§ﬁéh9¢311¥ﬁg7, CH2C02Me,
- (CH2) 2CO2Mve - 11 '

5

10

15

siloxy groups such as trimethoxysilyl; and so forth.

The substituents are not restricted thereto. The
substituents also include those substituents in which
other substituent is added to some of the above-
mentioned substituents, for example, halogenated alkyls,
halogenated aryls, hydroxyalkyls and hydroxyaryls.

Of these substituents, adjacent substituents, for
example, two substituents on a pyrrole fing, or a
substituent on a pyrrole ring andJa substituent on a
methine group connecting two pyrrole rings, may bond to
each other to form a new ring. | |

Such an extended porphyrin compound can be
obtained by subjecting a substituted or unsubstituted
pyrrole and an appropriate aldehydé to a condensation
reaction using, for example, the method described in a

literature “M. Neves et al., Chem. Comm., 1999, p. 385~



CsFs \ 'N _
CsFs CsFs CsFs (D) (E) CsFs (F) -IR-Pd-Cl | C R = -(CHz)2C02Me, CH2CO2Me

NH3, pyri dyl C | R -Pd-Cl

R

10

15

ndwnNN-~N RRR= M, C8HL~) CH2CO2Me, -(CHz)2C02Me CsFS.

- 8 -
Rb Rc Ra
Ra Rb Ra Rb
2/ \g + OHC—Re —= FC
N
H Rb Ra

Ra

Rb Ra

(wherein Ra, Rb and Rc have the same definitions as
given for R, to R, and n is an integer of 1 or more).

Then, purification by a cyclic distillation, etc.
are conducted for séparation from unreacted materials,
whereby a mixture of compounds having different n’s is
obtained. The mixture is further subjected to
chromatography or the like, whereby a compound having
an intended n can be separated. This compound has a
tendency that, with an increase in the n, the
absorption wavelength shifts to a longer wavelength;
therefore, a compound having a desired wavelength
characteristic may be selected and used. A mixture of
compounds having different n’s may also be used.
Incidentally, pentaphyrin of n=1 or hexaphyrin of n=2
is preferred.

In the general formula (1), introduction of
different substituents into each pyrrole ring and meso

position can be performed by conducting a reaction



- 12 FOFO'" FFFFo~ (G FFF~FIn the optical information
recordi ng medium of the present invention, a single-substrate type
ordinarily consists of a transparent substrate, a 5 recording |ayer, a
-metal reflecting layer and a protective |layer, and may further have a
foundation |layer and a protective layer for inproved properties. The
substrate used in the present invention gmy be any transparent materi al
“because recording and 10 reproduction are conducted optically. There can be
used, for exanple, organic polynmer materials such as pol ycarbonate,
pol yacryl at e ¥Sg80y e P &éﬁ}ﬂﬁwepr@wygbﬂesnandwotyaipyhranﬁe?i@g, pol yest er,
pol yol efin, eROX£ resin and the |like; and inorganic materials such 15 as
gl ass and t h@lApR¥deg.polyeidenpal by s esha, confotmasisg! bf behanced bet ween
light transmttance and heat resistance and allows easy nolding, is
preferred paPErenAsAl porphysiipomeyi behanyngfaacgehie skelhieR bacp - 13
al so desirabl e because it has | ow ani sotropy and shows | ow water
absorption. PHETSLBshibreganyibadéreohetheosthbatnsigai 8¢ ghaoves or pits
indicatigf recording positions, or some 5 of the pits for information, etc.
excl usi vel y BSEBDYBinr Ehrgdandi eachThese posihvien pubstiehentaig ordinarily
formed at the,tinme of substrate production conducted by injection nolding
or casting, %ﬁfeﬁ%?dbbofbhﬂegubyidelaﬁetheupbrpgyﬂrhhﬁﬂngrag 8hetR- pol yner
met hod. 10 The recording |layer of the optical information recording nmedi um
of the preseht ﬁﬂﬁ@%%@oglbon@@ﬂne stabeponmhiehresent pgrbyi&he general
formula (1), and can conduct recording by applying a | aser beamthereto to
deconpose t el EEPRAINES tdirertedite. the oleside of the porphyrin

ring and each meso position substituent is directed to
10 the inside of the porphyrin ring. Further, the position
of NH proton may be at any pyrrole nitrogen of the
porphyrin ring owing to conjugation.
The extended porphyrin represented by the general
formula (1), used in the present invention may be in a
15 neutral state or may form, as a bivalent anion, a
complex with one or more metals or with one Or more
metal compounds. As the metals, there are mentioned Zn,
Mg, Ca, sr, Ba, Sc, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb,
Dy, Ho, Er, Tm, Yb, Lu, Ti, r, Hf, V, Nb, Ta, Th, U,
20 Cr, Mo, W, Mn, Tc, Re, Fe, Ru, Os, Co, Rh, Ir, Ni, Pd,
Pt, Cu, Ag, Au, Cd, Hg, Al, Ga, In, T1, si, Ge, Sn, Pb,
Sb, Bi, etc. The metals may each coordinate to one or
more pyrrole nitrogens of the extended porphyrin ring;
further, other atom (e.q. halogen) or atomic group may

25 coordinate to each metal.

Representative examples of the extended porphyrin



15 recording |l ayer, one or nore kinds of other dyes may be m xed into the
dye represented by the general formula (1) Further, |ight-non-absorbing
substances may be added to the dye represented by the general fornula (1)
-20 or its mxture with other dye(s) for inproved recording characteristic
and durability. Specific exanples of the dyes other than the dye
represented by the general fornula (1), jysed in the recording |ayer are
“large ring azaanul ene dyes (for 25 exanple, phthal ocyani ne dyes,
napht hal ocyani ne dyes and azaporphyrin dyes having 1 to 4 neso-position
nitrogen -atd¢ordiiogskp pheyprebiene dyeentfion exanghewncypiiows dyes,

mer ocyani ne dyes, and squarylium dyes); anthraqui none dyes; azul eni um dyes;
azo dyes; antiowesleani lthee phesentfcdipmend dyesnophibatesyasinendyashavi ng
high 5 durability and |ight resistance are desired particularly. The
dye-cont ai ning recordi ng | ayer y be,a |l am nated | ayer consisting of two
or nore layers. In this case, the dye¢ represented by the general fornmula 10
(1) may be used only in one layer/©Or\in two or nore layers. It is also
possible to formthe recording tn_a | am nated structure consisting of

two or nore layers and aN o
her | ayer(s) to contain a

represented by the genera/ ]
dye(s) other than the dya/repesented byNt helgeneral formula (1) so as to
allow for nulti-wavel engt h\fecordi ng. As t)yé dye(s) used in the recording

| ayers) other than the laydt containing 20|[the dye repres@ted by the
general fornmula (1), there gre gentioned |large ring azaanul ene dyes (for
exanpl e, pht hal ocyani ne dyes d dcy@ani ne dyes and azaporphyrin dyes
having 1 to 4 neso-position % : pol ynmet hi ne dyes (for exanple,
cyani ne dyes, 25 nerocyanine™dyes, g | i um dyes); anthraqui none
dyes; azul enium dyes; azo dyes; indoanilline dyes; and - 15 so forth.
However, a dye(s) different in optical characteristic fromthe dye of the
general formula (1) is (are) sel ected.

Ph Ph

©)

R

5 R = Me, G,H,,, CH,CO,Me, -(CH,),CO,Me



The recording | ayer containing such a dye(s) can 5 be forned ordinarily by
spin coating, spray coating, dip coating, roll coating, etc. In the
coating, substances constituting the recording |ayer, such as dye, resinous
“binder and the like are dissolved in a solvent giving no damage to the
substrate used, to 10 prepare a coating solution; and the solution is
coated on the substrate and dried to forpa recording |ayer. As the
“solvent, there are preferably used aliphatic or alicyclic hydrocarbons such
as hexane, heptane, octane, decane and cycl ohexane; aromatic hydrocarbons
such as 15 tol uene and xyl eneR ethers such @ diethyl ether, dibutyl ether
and tetrahydrofuran; al cohols Such/as net hghol, ethanol, isopropanol,
tetrafl uoropropanol and net hyl e alogen conpounds such as
chl orof orm di chl or onet hane—= 2- dj and so forth. 20 These

(N }m

26

solvents may be used s gr nore kinds. When the
recording |ayer is forny nate rucyure-consi sting of two or

nore layers, it is desi ed hb— se sol nmN|Ch|does not(Dadver sel y af f ect
the | ayer fornmed earl et /5 Th recordln | ayar—Ry al so be fornmed by
vacuum deposi tion. This mejhod Ns_ef 2n the - 16 substances to
constitute the recording | ayet 71 ity in solvents or when it
is inmpossible to select a sol ves [ gi-vyes no damage to the substrate

used. 5 The recording | ayer has a Whicknesss of 10 to 300 nm preferably 50
to 200 nm A foundation |ayerRmay be formedRoet ween the substrate and the
recording |ayer for the purposes of, for _exanple, prevention of recording

| ayer from 10 deteriorati 3% Me, CeHpoSEL.60:Mep - (@éyQQJgM@xanpl e, a layer
conposed of an organic material (e.g. a polystyrene or a pol ynethacryl ate)
or an inorganic materi al (e13q; Si 2). Theg materials may be used singly
or in adm xture of two or nor® 3ki nds,,of oyga®vic 15 materials or two or nore
kKinds of inorganic materials. Qs or-xore kinds of these materials may
be used in | am nated | ayer 8 | ayers each containing a
different organic materia »ch containing a different
inorganic material, 20 or ¥isi sting of a layer containing
an organic materi al gﬂ%.a l/ayer containing an\ingrganic material my be
formed. On the recor diehg T & 4 Tetfecti ng(Eayer using a
metal such as Au, Al, Pt, i, or 25 ag{alloy thereof. In particular,
Au i s desirabl e because i Nst abl e to okgen\and water. Such a

= -(CH,),CO,Me, CH,CO_Me
= NH,, pyridyl



- 17 reflecting layer is formed by vapor deposition, sputtering, ion
plating, etc. The reflecting layer has a thickness of 10 to 300 nm
desirably 30 to 150 nm Incidentally, the reflecting layer is forned at a
-side 5 opposite to the si'de of light incidence; therefore, when |ight
‘incidence is made fromthe protective |ayer or dummy substrate (both
described later) side, the reflecting_qu r_is formed at the substrate side
“relative to the recording |ayer. 10 Between the recording |layer and the
reflecting layer, an internmedi ate |ayer may be fornmed in order to achieve,

for exanple, an increagedFadtfesivity or an #ncr-a ed reflectance. A
protective |ayer may foymed on the 15 ref\lecting | ayer or the recording

| ayer. There is no pa t ¢ restriction a§ ty-pHe—protective |ayer as
long as the layer protectg the\reflegting fayef or ‘the recording |ayer from
an external force. There are ordj nari e | ofFed pol yner materials such as
acrylate 20 or nethacryl at e /pe ey general radica

pol ymeri zati on qr, epoxy poldymer ot oi nduced cationic

pol ymeri zati on. These_pol ymdyr¥deri X~pé obt aifmedyby

honopol yneri zat4 0 uol< her cngglzi ol i gongy or the
25 |li ke. These ter yakE nma) it sof vent and coat ed.

N - 18 rgN fer exanple, acrylate resins
&po y acryl ate |ang/pol yester acrylate are

desired for the workahility.™The gEect ife Tayer is forned by spin
coating, 5 dip coating, bdnr cégrino seroenFprifti , etc. Spin coating is
enpl oyed in nany cas A @ wor kali lity. @ o ective layer has a
t hi ckness of generally 1 t3=100 pm In the pyege nvention, a thickness
of 1 to 20 pmis preferred. FO The thus-fopnmed-protective |ayer protects
the recording layer or the reflecting | ayer. Wien a strong protective |ayer
is required dependingthpoopthealis¢ngopfiation ebcbb@ingsmbhiif Hgcording
medium it is possible to forman inorganic or organi C protective 15 | ayer
on the protethevpreaget liadentfiohheaabangensupBedapel ¥gpe Material. As the
i norgani c protective layer, there are nentioned Si 02, Si3N4, MgFz, Al1N,
SnQz, etc. Asrdhpaviywmnconpistecoiva tayasparBacesapstiBEbioped a
thernosetting resin, an electron beam

recording layer, a metal reflecting layer and a

Anmong them ultravi ¢t et Fcu
such as urethane acryl ate,

protective layer, and may further have a foundation
layer and a protective layer for improved properties.
The substrate used in the present invention may

be any transparent material because recording and

10 reproduction are conducted optically. There can be used,
for example, organic polymer materials such as
polycarbonate, polyacrylate, polymethacrylate,
polystyrene, polyvinyl chloride, polyester, polyolefin,
epoxy resin and the like; and inorganic materials such

15 as glass and the like. A polycarbonate resin, which is
well balanced between light transmittance and heat
resistance and allows easy molding, is preferred

particularly. A polyolefin having a cyclic skeleton is



20 curing resin, an ultraviolet curing resin, etc. Wen an organic
protective layer is fornmed using a thernosetting resin, the thernosetting
resin is dissolved in an appropriate solvent to prepare a coating fluid,
-foll owed by coating of the fluid and 25 subsequent drying and curing. Wen
"an organic protective layer is forned using an ultraviolet-curing - 19
resin, a coating fluid is prepared fromthe ultraviolet-curing resin per se
‘or by dissolving the resin in an appropriate solvent, the coating fluid is
coated, and an ultraviolet light is applied to cure the 5 resin. An
i norgani c preleot desirapte bababsef denhdsbyowapaisdepepit haR, sfbys These
materials may be used singly or in adm xture. The protective |ayer may be
formed not ohby watersabgbepkapar but also in a plurality of layers for
i.ncreased adhesivity with other 10 | ayer and ot her purpose. In other
constitution of thEhereskstrateomdynbaved om thesshistasks Havheg a
recording |layer fornmed thereon may be |am nated with another substrate. In
this case, tgrocawesher pibstiatiécanynberecduinyiglpostibsbhat eofaybpg NO
| ayer (e. g. recording layer) forned thereon; or, a substrate having a
recordi n@ | ag€rther pktst feretinformabiohanenet edxwilubigaoyhgsequlstr at e
having a recording layer, a reflecting |ayer, etc. forned thereon, in such
a state thatrepeodudesont (iMestd) dreowadsiptes &y Ndrd eSRELId MLy ecor di ng
| ayers face each other. As the adhesion nethod enployed in this cdse, there
are menti onefiorhed axathéetimehof swbstpRtEOProauseibAdcyfiingtan by
ul traviolet curing adhesive, and a nethod using a one-pack or two-pack type
reactive 25 anfestien mold2fg &xacpbeinghebptenapt beNE6Hhe@NbySa
specifically described below with reference to Exanpl es. However, the
present invehisen ¢ettingomeryodestracphdtdopbipner Exeonbgs. 5 Exanple 1
Synt hesis nethod and characteristic values are

10 The recording layer of the optical information

recording medium of the present invention contains a
compound represented by the general formula (1), and
can conduct recording by applying a laser beam thereto
to decompose the compound to form pits. In the

15 recording layer,'one or more kinds of other dyes may be
mixed into the dye represented by the general formula
(1).

Further, light-non-absorbing substances may be
added to the dye represented by the general formula (1)

20 or its mixture with other dye(s) for impro&ed recording
characteristic and durability.

Specific examples of the dyes other than the dye
represented by the general formula (1), used in the
recording layer are large ring azaanulene dyes (for

25 example, phthalocyanine dyes, naphthalocyanine dyes and

azaporphyrin dyes having 1 to 4 meso-position nitrogen



shown bel ow on a representative conpound of the present invention, i.e.
nmeso- hexa( pent af | uor ophenyl ) hexaphyrin which is a n=2 derivative of formula
(1) [the 10 illustrative conpound (E) shown previously]. [Synthesis method]
"Pyrrol e was dropwi se added to pentafl uor obenzal dehyde whi ch was being
refluxed in glacial acetic acid-nitrobenzene. The resulting m xture 15 was
refluxed for a further 45 m nutes and 1 Subjected to distillation to
“renove the solvent. The residue was purified using a silica-filled colum
to obtain an intended product. [UV spectrumof filn] 20 The above-obtai ned

hexaphyri n ofatfomsiyl @dIPmetedsims shas etfomn el Oldpaams dR (i Ve a

concentration of 10 g/1. The resulting solution was coated on a glass chip

by spin coat imegodyarfioremdyds | ramf skl uymiun tdyiedynesntrbRRdibdhd | | M was
measured for UV spectrum 25 The UV spectrumis shown in Fig. 1. - 21

[ Measur ement dyfesgptazedlenciams tiyetss] abie dyesaphitd nndfoar@ied 4y Was
vapor - deposited on a glass substrate in 8 different thicknessés between 45

nm and 120 n@f thesesgyes s pinhad odyaciimamyes W ingreagyw ed for
absorption spectrum and refl ection :
5 durability and light resistance are desired

particularly.

The dye#containing recording layer may be a
laminated layer consisting of two or more layers. 1In
this case, the dye represented by the general formula

10 (1) may be used only in one layer or in two or more
layers.

It is also possible to form the recording layer
in a laminated structure consisting of two or more
layers and allows one of the layers to contain a dye

15 represented by the general formula (1) and other
layer(s) to contain a dye(s) other than the dye
represented by the general formula (1) so as to allow
for multi-wavelength recording. As the dye(s) used in
the recording layer(s) other than the layer containing

20 the dye represented by the general formula (1), there
are mentioned large ring azaanulene dyes (for example,
phthalocyanine dyes, naphthalocyanine dyes and
azaporphyrin dyes having 1 to 4 meso-position nitrogen
atoms); polymethine dyes (for example, cyanine dyes,

25 merocyanine dyes, and squarylium dyes); anthraquinone

dyes; azulenium dyes; azo dyes: indoaniline dyes; and



spectrum fromwhich refractive i ndexes and extinction coefficients at
var.i ous wavel engt hs were cal cul ated. A bal ance between high refractive
i ndex and proper extinction coefficient was obtained in a 10 wavel ength
‘range of 630 to 670 nmwhich is used in ordinary DVD s. The results are
shown in the follow ng Table 1. Wavel engt hRefractive indexExtinction
coefficient630 nnR. 450. 28640 nnR. 290. 17¢50_nn?. 090. 13660 nnR. 020. 13670
“‘nml. 970. 14 15 [Light durability test] The dye of formula (E) was coated on
a pol ycarbonate substrate by spin coating, then exposed to a light froma
carbon arc, &RdiastburdibWweretlV & pdps (s dXf fatéme ofn Aspediedisor bance after
| ight 20 exposure to Amax absorbance before |ight exposure was determ ned
and taken ascharafatesastichfgbmr thendyenosf th8Ygensrabt abredlaf {ef 40 hours
of a light exposure - 22 test. In Fig. 1 is shown the thin-film spectrum
after the |i @Bt (dueabbelegtedst, together with that before the test.
[ Production of nediuni
The recording layer containing such a dye(s) can
5 be formed ordinarily by spin coating, spray coating,
dip coating, roll coating, etc. 1In the coating,
substances constituting the recording layer, such as
dye, resinous binder and the like are dissolved in a
solvent giving no damage to the substrate used, to
10 prepare a coating solution; and the solution is coated
on the substrate and dried to form a recording layer.
As the solvent, there are preferably used aliphatic or
alicyclic hydrocarbons such as hexane, heptane, octane,
decane and cyclohexane; aromatic hydrocarbons such as
15 toluene and xylene; ethers such as diethyl ether,
dibutyl ether and tetrahydrofuran; alcohols such as
methanol, ethanol, isopropanol, tetrafluoropropanol and
methyl cellosolve; halogen compounds such as chloroform,
dichloromethane and 1l,2~dichloroethane; and so forth.
20 These solvents may be used singly or in admixture of
two or more kinds. When the recording layer is formed
in a laminated structure consisting of two or more
layers, it is desired to use a solvent which does not
adversely affect the layer formed earlier.

25 The recording layer may also be formed by vacuum

deposition. This method is effective when the



5 Afilm(thickness: about 80 nm of the dye of formula (E) was forned, by
vapor deposition, on a polycarbonate substrate of 0.6 mmin thickness and
. 120 mmin dianmeter (pitch between grooves: 0.74 pm groove width: 0.3 pm
-groove depth: 100 nm. Thereon was 10 fornmed an Au layer in a thickness of
80 nm by sputtering, and further SD-17 of UV-curing type was | am nated.
Thereon was | am nated a dummy substrate pf 0.6 nmin thickness, made of a
“pol ycar bonate, whereby a trial optical recording nmedi umwas produced. 15
Recordi ng was made for the optical recording nmedi um based on the nethod

speci fied forsubdansnga ddksteaies , the Prosbedigy Fast atadddusyrial Co.
Ltd. A good recording characteristic of jitter = 8% was confirnmed at a

recordi ng poverlufillicynin 20 Fxamgs R whelyeitfid handoydntie (@ was
di ssolved in cycl ohexane so as to give a concentration of 10 g/1. The

resul ting solaslewt easalosmd whicts @ivenaio rdhndje &P AW F it fi e

substrate of 0.6 mmin thickness and 25 120 nmin dianeter (pitch between
grooves: 0.74ased.groove width: 0.3 pm groove depth: 100 nn) to forma -
23 filmof about 60 nmin thickness. Thereon was forned an Au reflecting

layer in & thi ckneSheofre®®rarinay layert erdsNg HiEKnesh s S 16 ofgdV- curing
type was | am nated. Thereon was | am nated a dummy substrate of 5 0.6 mmin

t hi ckness, nady @grefqrabilgarifonat €ooMmi.eby a trial optical recording
medi um was produced. Recording was nade for the optical recording nedium

based on the nethod fpanidatddn day@¥Dmaysibeg farkldd besten &p oduct of
Pul stec Industrial Co., Ltd. A 10 recording characteristic of fitter = 12%

was conf i r meduds tx atec andi nfeprerioradfing) Iafler TS tthicdlpuipRldealyd i ty The
ext ended porphyrin of the general formula (1) 15 used in the preseént

invention asferr exemgileg [papsentyenhat eddrefny duyali lfrdan agai nst |ight,
a high refractive index and an appropriate extinction coefficient;
therefpr%g tﬁetﬁmégeptibmvenItohscposp@bwédeoaﬂsgptf@g!ekaﬁglggtgon
recordi ng nmedi um havi ng 20 good recordi ng characteristic and excel |l ent
| i ght dur abi Liaygr comp24éed of an organic material (e.g. a

polystyrene or a polymethacrylate) or an inorganic

material (e.g. Si0O,). These materials may be used

singly or in admixture of two or more kinds of organic

15 materials or two or more kinds of inorganic materials.

Or, two or more kinds of these materials may be used in
laminated léyers; that is, laminated layers each
containing a different organic material, laminated
layers each containing a different inorganic material,

20 or laminated layers consisting of a layer containing an
organic material and a layer containing an inorganic
material may be formed.

On the recording layer may be formed a reflecting
layer using a metal such as Au, Al, Pt, Ag and Ni, or

25 an alloy thereof. 1In particular, Au is desirable

because it is stable to oxygen and water. Such a



Clains 1 An optical information recordi ng medi um conprising a transparent
substrate and a recording | ayer forned thereon, wherein the recording | ayer
5 contai ns an extended porphyrin conpound represented by the foll ow ng
‘general formula (1): R RT R4/ / ~\ RBR3/ NH~ RO R (1) ~~NH N/ R10
Rl N/ R11 R15 ''" R12 R14 R13 (wherein Rl to R15 are each independently
hydrogen, a hal ogen, a hydroxyl group,_a-ercapto group, an am no 10 group,
“a nitro group, a cyano group, a carboxyl group, a sulfonic acid group, a
substituted or unsubstituted al kyl group, a substituted or unsubstituted
aryl group, &efilieating daywr urs ulisthdditisg v pox Japas it ich substit uted or
unsubstituted aryloxy group, 15 a substituted or unsubstituted al kylthio
group, a substifutregding, umgulplatingd etrgl t Mhe gedlpctdngubalieiruhad or
unsubstituted al kyl am no group, a substituted or unsubstituted arylam no
group, a subst ithilckhess wisuldsttid B mgy hivgdrtablacizb asd ars0 mm25 group,
a substituted or unsubstituted carboxylic acid am de group, a substituted
or unsubst it Jineddemtiaddiy, adied restlevctgmuyi,ayeers ubs tidmiterl 4 dinsidest i t ut ed
sul fonam de group, a substituted or unsubstituted 5 carbonyl group, a
substitut®d OPPRFd¥iesttiot tihed ssiidey o fyrldigh torira ixleRtd ;t Wirdefora)subst it ut ed
siloxy group; nis an integer of 1 to 8; and netal atons may coordinate to

pyrrol e nitrugen dight dnctidenser disy mader ifipnt & Heolpncteetiieeayekd 2. The
optical information recording nediumaccording to Caim1l, wherein the

ext ended por PRy dummye subsériace K(ypothe dpsoaridled Wavdrg (skddd,s dhe a neutral

- state or forms, as a bivalent anion, a conplex with one 15 or nore netals

sel ect ed frowethectdngoliayernisalformedniatth thiee subsrad dTeti@e conpounds

t hereof: Zn, Ng, Ca, Sr, Ba, Sc, Y, La, Ce, Pr, Nd, Sm Eu, Gd, Tb, Dy, Ho,

Er, Tm Yb, kelatiyvezio mhe VecNrdiha, lalyerl, Cr, MO, W M), TC, Re, Fe,

Ru, G5, CO Rh, Ir,

10 Between the recording layer and the reflecting
layer, an intermediate layer may be formed in order to
achieve, for example, an increased adhesivity or an
increased reflectance.
A protective layer may be formed on the

15 reflecting layer or the recording layer. There is no
particular restriction as to the protective layer as
long as the layer protects the reflecting layer or the
recording layer from an external force. There are
ordinarily mentioned polymer materials such as acrylate

20 or methacrylate polymer obtained by general radical
polymerization or epoxy polymer obtained by photo-
induced cationic polymerization. These polymer
materials may be obtained by homopolymerization or
copolymerization with other monomer, oligomer or the

25 1like. These materials may also be diluted with a

solvent and coated. Among them, ultraviolet curing



20 Ni, Pd, Pt, Cu, Ag, Au, Cd, Hg, A1, Ga, Iri, 'rl, Si, Ge, Sn, Pb, Sb and
Bi. 3. The optical information recording nmediumaccording to Caim1l or 2,
whi ch has, on a transparent 25 substrate, one or nore recording |ayers, a
‘netal reflecting |ayer and one or nore protective |layers and - 26

wherein at |east one of the recording]gyers contains an extended porphyrin
conpound represented by the general fornula (1). 5 4. The opti cal
“information recording nmediumaccording to Claim1l or 2, which is
constituted eSO arfsparexammslie)s tacatyd atenaresimprsnohe 6@ dired Hagwer s for med
t hereon, and a substrate adhered onto the recording | ayers via an adhesive
| ayer and whéGdi adte,1@poxystacoyd adfe tanel pedyredivey laa§1st@OREai NS an

ext ended porphyrin conpound represented by the general fornula (1). _

. AYs. A9. AYr . Aesimesl ADrAtheAMorka®iliAdys. Al s. A . AL. AsL. Aas. A As_. AT Y. Ay2

. Au. A% A. Af . AH, . Af @ ASy#$: g u645 6C
(#.#.‘pppxxxxx????2%@?p?@té@?i?@?lay%%?ig?faiﬁ%a?Bg?ggiﬁ?aggggga?<~<<>>>><>
>|>|x>||Lé||<L>||||>|<>><<><>||>x<|<||>|>>x|x||>>|>>|>><|>><||x~~~~~~?~?~??
~P~27~7~ .~?chqv<nmxrﬂmgv?bmf?e@ataﬁa2‘se%@eﬁ?@iiﬁ%1ﬁ§7?%%%??2§~23I?>I<?>I?>
?~~|~~~~>~>|?>|?>|?>|~?|????|?~??>>?>>>~?|????~?????.~?~?><~||?~?<>>>>>>>>>
>>>>>>>>>>>>SOAking>is> empioyed>in>nany>zases> tor>tha? W8 2RAB11109 27777~ 7777

IXIII<~>~X>>XI>II?TP9>PF°EEE??VE>ﬂaYbr>hbSIhlkhiﬁkhésxxof<§éﬁéfaif X| | >~>>7?
>25225<5><5<| ~| ~| X~| 3| 3| ~>222<>| ~~25>222~~2~2| 2~>2222~~=?| ~~22>[ ~=~22?7>~7~~?

~~~27~227>| ~2| $6?200~Am?2? DR 200 WRESHE ? RN RO LIR ? > e sidded s | | | ] | >
SX>>>| >| <<| <| >?7>?7~8?7?7?| ???>~~~?~| ~~?????>~~~??~| ~~?. F <D45 C

<D<D( D<#. #. dt8{ 20=pfh i€ preferred.

\ 2\ =( 2\ #. #. 22753 xx?~~>><| x| | >>?~| xX| <?2>2222222222~27>22~x]| | | | >?>222~?~??X
2| ?| 2>75>xx?| ~>~Fhe7tRes 2 Oxme@?prot8eR 2% | PaPeP >praBbE €S| L b <><><?><><><
<KX BXB2XX>?XX| | >X]| <| >X| >| x~| x>| X| X| >>| >| | ~>~>X]| p>| p?xx0x>?x<?| x| ?| X| ?| x| ?

| xx?| xxx?<| xFesedingkaypr?pr<th@?fpLi8ecRiflg| Pay@P <? Wet? %2 AXF P ?~~?~2>~

>x>x>>xxx||<|x<<x<?|<|><<|<<x<<x<<x<<>xxxx<<<<x<x|||<|<x<<<>xx><><><<<<<<><
||X|???|????Cand?t?qn~Qﬁ~?F9?pGSQ??iRg~EeQefdin§~ﬂ¢di@m7~2t~2§~?~~?~~~>?~~~

?| ?~??>~?2??°7?| ~~~?| ~??~?>~>| 88<?<~<~~<><??<<~<?<?<5>| | ~> | > ~>>>><82X>X~>
X| | | xx| >x>x?RRS83b18| 0| fosm>an < rORgPRIC 7at >OEG@h te PprdPack] Fep<>?2727?| >>?
P~>????0><K2| | ~~?| ?>| 3?| | ~>>?2?27?222?2???X>?7?| >?7?><| 85| ?8>27?27??27~2227??27??7?7?7

| >2<| >| [1P22788¥es-Qnrbhegpssteative: ayer made of the above-

mentioned polymer material. As the inorganic protective
layer, there are mentioned Sio,, Si,N,, MgF,, AIN, Sno,,
etc. As the organic protective layer, there are
mentioned a thermosetting resin, an electron beam

20 curing resin, an ultraviolet curing resin, etc. When an
organic protective layer is formed using a
thermosetting resin, the thermosetting resin is
dissolved in an appropriate solvent to prepare a
coating fluid, followed by coating of the fluid and

25 subsequent drying and curing. When an organic

protective layer is formed using an ultraviolet-curing
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formed thereon, in such a state that the sides of the
20 two substrates having respective recording layers face
each other. As the adhesion method employed in this
case, there are mentioned, for example, a hot melt
method, a method using an ultraviolet curing adhesive,
and a method using a one-pack or two-pack type reactive

25 adhesive.



dEj _@$310% & ()-Zf110% & ()- S| 10% & ()- Ys10% & ()-YL0% & ()-310% & ()-a
"IMdE| _@GL0% & ()- Y510% & () - G 310% & () - 3F2: 10% & () - - 10% & () - @10% & (
)- |#8& bC, L10% ()- 10% ()-t10% ()-" Y310%& ()-VY 10t 10t 10t910% & ()-F,
31} bC X@ #&10%pO&' () - ! p, #&10%&' ()-! 3 10%&' ()- y- 109& ()-'y- 109& ()-y-
109 ()-1LTb@! 109 ()--10% & ()- f 16%2% (3- 10 10 10,, |

109& ()-' 2109& ()-TfrzX6b@f Y'!1109& ()-!Y'!1109& ()-!Y'110%:& ()-y

10% & ()-1y9 . 109 ()-& 91 109%& () - & P@ f
V'I?LO%Q'log// rE*ag‘P FH 1096 f & () - (8)310(V & ()- 10 1/\0 1?; 718%508/«)& &;Jy::z[QP@!
“110%HH8 ()-s . % & ()-s.SiL$ 100/&'() L$' 10% & ().-!a ' () -
"10%Q @ & (3 FL ?‘FSRI 6@?&(16)‘1;’49”1 'S SPSFidreldy. descrgbed
| 21 10%& '|2|10cy ' K$TAE
inglé%\/& 8 f@%@&c%‘) Yo FFAmR oS ncHovRKeT) - e!zewgegy—nn c/ ddEr

0 lO%W&
To%EE () 02’%&9&%% B ad Ry sastmicedntnihese Examples.

5 Example 1

Synthesis method and characteristic values are
shown below on a representative compound of the present
invention, i.e. meso-hexa(pentafluorophenyl)hexaphyrin
which is a n=2 derivative of formula (1) [the

10 illustrative compound (E) shown previously].

[Synthesis method]

Pyrrole was dropwise added to
pentafluorobenzaldehyde which was being refluxed in
glacial acetic acid-nitrobenzene. The resulting mixture

15 was refluxed for a further 45 minutes and then
subjected to distillation to remove the solvent. The
residue was purified using a silica-filled column to
obtain an intended product.

[UV spectrum of f£ilm]

20 The above-obtained hexaphyrin of formula (E) was
dissolved in chloroform so as to give a concentration
of 10 g/1. The resulting solution was coated on a glass
chip by spin coating, to form a film of 120 nm in
thickness. The thin film was measured for UV spectrum.

25 The UV spectrum is shown in Fig. 1.
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on a glass substrate in 8 different thicknesses between
45 nm and 120 nm, to prepare samples. Each sample was
5 measured for absorption spectrum and reflection
spectrum, from which refractive indexes and extinction
coefficients at various wavelengths were calculated.
A balance between high refractive index and
proper extinction coefficient was obtained in a
10 wavelength range of 630 to 670 nm which is used in

ordinary DVD’s. The results are shown in the following

Table 1.

Wavelength | Refractive index | Extinction coefficient
630 nm 2.45 0.28
640 nm 2.29 0.17
650 nm 2.09 0.13
660 nm 2.02 0.13
670 nm 1.97 0.14

15 [Light durability test]

The dye of formula (E) was coated on a
polycarbonate substrate by spin coating, then exposed
to a light from a carbon arc, and measured for uv
spectrum. A ratio of Amax absorbance after light

20 exposure to Amax absorbance before light exposure was
determined and taken as retention. A high retention of

99% was obtained after 40 hours of a light exposure
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the light durability test, together with that before

the test.

[Production of medium]

5 A film (thickness: about 80 nm) of the dye of
formula (E) was formed, by vapor deposition, on a
polycarbonate substrate of 0.6 mm in thickness and 120
mm in diameter (pitch between grooves: 0.74 pm, groove
width: 0.3 um, groove depth: 100 nm). Thereon was

10 formed an Au layer in a thickness of 80 nm by
Sputtering, and further SD-17 of UV-curing type was
laminated. Thereon was laminated a dummy substrate of
0.6 mm in thickness, made of a polycarbonate, whereby a
trial optical recording medium was produced.

15 Recording was made for the optical recording
medium based on the method specified for DVD, using a
DDU tester, a product of Pulstec Industrial Co., Ltd. A
good recording characteristic of jitter = 8% was
confirmed at a recording power of 10 mw.

20 Example 2

A dye of the formula (G) was dissolved in
cyclohexane so as to give a concentration of 10 g/l.
The resulting solution was coated, by spin coating, on
a polycarbonate substrate of 0.6 mm in thickness and

25 120 mm in diameter (pitch between grooves: 0.74 m,

groove width: 0.3 um, groove depth: 100 nm) to form a
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Recording was made for the optical recording
medium based on the method specified for DVD, using a
DDU tester, a product of Pulstec Industrial Co., Ltd. A

10 recording characteristic of jitter = 12% was confirmed

at a recording power of 20 mw.

Industrial Applicability
The extended porphyrin of the general formula (1)
15 used in the present invention as a recording layer dye
has by itself durability against light, a high
refractive index and an appropriate extinction
coefficient; therefore, the present invention can
provide an optical information'recording medium having
20 good recording characteristic and excellent light

durability.
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layer formed thereon, wherein the recording layer

5 contains an extended porphyrin compound represented by

the following general formula (1):

R5 R6 R7

Ro (1)

R R11
R15

R14 R13

(wherein R, to R,, are each independently hydrogen, a
halogen, a hydroxyl group, a mercapto group, an amino
10 group, a nitro group, a cyano group, a carboxyl group,
a sulfonic acid group, a substituted Oor unsubstituted
alkyl group, a substituted or unsubstituted aryl group,
a substituted or unsubstituted alkoxy group,
a substituted or unsubstituted aryloxy group,
15 a substituted or unsubstituted alkylthio group,
a substituted or unsubstituted arylthio group,
a substituted or unsubstituted alkylamino group,
a substituted or unsubstituted arylamino group,

a substituted or unsubstituted carboxylic acid ester
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>ADbE| according to Claim 1, wherein the extended porphyrin
represented by the general formula (1) is in a neutral
state or forms, as a bivalent anion, a complex with one
15 or more metals selected from the following metals or
with one or more metal compounds thereof:
Zn, Mg, Ca, Sr, Ba, Sc, Y, La, Ce, Pr, Nd, Sm, Eu,
Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Ti, zr, Hf, V, Nb, Ta,
Th, U, Cr, Mo, W, Mn, Tc, Re, Fe, Ru, Os, Co, Rh, Ir,
20 Ni, P4, Pt, Cu, Ag, Au, Cd, Hg, Al, Ga, In, Tl, Ssi, Ge,

Sn, Pb, Sb and Bi.

3. The optical information recording medium
according to Claim 1 or 2, which has, on a transparent
25 substrate, one or more recording layers, a metal

reflecting layer and one or more protective layers and
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wherein at least one of the recording layers contains
an extended porphyrin compound represented by the

general formula (1).

4. The optical information recording medium
according to Claim 1 or 2, which is constituted by a
transparent substrate, one or more recording layers
formed thereon, and a substrate adhered onto the
recording layers via an adhesive layer and wherein at
least one of the recording layers contains an extended
porphyrin compound represented by the general formula

(1).



