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RERERRERRRRER ' 1 SPECI FI CATION *@00002* Squaryli um Conpounds
and Opti cal F’ﬂwwlﬂﬁmm‘mb a using the sane 5 Technical Field The present
dnvention rel | Isquarylium conpounds which can be used in the

optical recordingsff%®l d, and to optical recording nedia using the sane. Art

Background 10 Tn recent years d f adigital versatile
di sc-recorda regﬁéﬁﬁﬁ? i cal recordi ng nedium having a
hi gher recor “lml Mﬂit han that of a conpact disc-recordable (CD-R) has

been under going.,| of CDR and DVD- R are simlar to each ot her in that
an organic dye js U J|I ed th as rec | nater and in a
principle of eé‘BWH Agpe Qphfj’? d}ﬁ%ﬁa '(‘?‘hg r?ﬁ‘?‘f’on)

Therefore, the 15 organic dyes devel oped for CD-R can basically conmply with
the various requirenents (light resistance, solubility, thernal

decorrgosi tion properties) for theIrgc.orlg{.ga material of DVD- R other than
spectYoscopi c properties. However | ati on wavel engt h of a

sem conduct or ser i ch. for recording the signa DVD or for
repr oduci ng tqu B’ieéﬁ'?gh VFP%‘?H 0 npyel sg'uaﬂllémngﬂag LB% gﬁ‘bc whi ch

I's shorter tha hat sem. condu tor ser. ich is used for CD-R
Accor di ndft Eheop f%@h‘ﬁ%ﬁ ﬁ‘ggnﬁ‘gé? Pgﬁlca?[ff?li q'a%Pm%eﬁa@ﬁ‘oul d have an
absor bance end of a | onger wavel ength si de shorter than that of CD R when
It exists'in the formof a nenbrane. Therefore, the dyes devel oped for

CD-R such as cyani ne dyes, azaan and i ndoaniline-netal chelate
dyes ("El ectronics Rel ated Dyes", can not be used as the

r ecoﬂﬁi ing 25 Tr?l‘e%gnt@ﬁ OﬁeJQlﬁB’p?nt oT eer{tﬁ%F&*anleW&%Q&rﬁaﬂi@{ﬁvﬁeﬁ%‘? ed

squaryl i um conpounds 71 ng
recordable optical recording medium having a higher recording density than that of a

compact disc-recordable (CD-R) has been under going. Both of CD-R and DVD-R are
similar to each other in that an organic dye is utilized therein as a recording material and
_in a principle of recording and reproducing of a signal (information). Therefore, the
15  organic dyes developed for CD-R can basically .comply with the various requirements
(light resistance, solubility, thermal decomposition properties) for the recording material
of DVD-R other than spectroscopic properties. However, an oscillation wavelength of a
semiconductor laser, which is used for recording the signal to DVD-R or for reproducing
the signal from DVD-R, is in the range of 600-700 nm, which is shorter than that of the
20  semiconductor laser which is used for CD-R. Accordingly, the recording material
utilized for DVD-R should have an absorbance end of a longer wavelength side shorter
' than that of CD-R when it exists in the form of a membrane. Therefore, the dyes
developed for CD-R such as cyanine dyes, azaannulene dyes and indoaniline-metal
chelate dyes ("Electronics Related Dyes", CMC, 1998) can not be used as the recording

25  material for DVD-R.
The present inventors have developed squarylium compounds having different
two kinds of aromatic substituents in a molecule. Such squarylium compounds have a

squaric acid skeleton at a center of the molecule and substituents comprising an aromatic



“two ‘kinds of aromatic substituents in a nolecule. Such squarylium conpounds
.have a squaric acid skeleton at a center of the nolecule and substituents
conprising an aromatic 2 conpound on Zarbon atoms at two catercornered
positions of the skeleton. Squarylium conpounds having two sanme aromatic
substituents are conveniently referred to as symetric squarylium
conpounds (or symmetric squaryliumdyes), whereas. {hose havi i fferent
two Ki nd§0r8P01§@t5§1tqafl?%rﬁt%méﬁteg‘f%qaéw%erﬁé pagti ¢ ?lfeiet%‘hu Ay

conpounds 5 (or asymetric squaryl.iumdyes). The symretric.squarylium
conpoundSORBMNGg hayies i SseRg %9?’3‘2%5@’%%‘!’%‘%{ G’Eeegon‘%éﬂlef‘q&?é rﬁ@f'rgg dPehave
been already known (DE 2055894). In addition, _son% §qn%§ of . asymetric
squaryl | SYMBEMSSarRTELIHR GPmBowHE (Prapmstrc squalybipy dyesh, #hsrsas these Daviitat i ¢
substituent different fromthe indoljne structure in the .nolecul e have been
known 109{teaens fwe &nds of sHpstisienis are Frfemsishio; aSASYBRERS Sqyay by cogapopndy ey er |
asymmetric squarylium conpounds having only one pyrazole structure, or
havi ng of¥ asyRReBicsauUB X ndol i ne structures have not been known yet.

In view of an cillation wavel ength of, the. sem conductor | aser used for
VD R for spdBE FBEREHeCIR U EEOBIS RN Jh s BRI L h have

e
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properties, In view of an oscillation wavelength of the semiconductor laser used for DVD-R,
for spectroscopic properties of the recording material, which have the close relation with
15 recording and reproducing sensitivities 6f the signal, it is desirable that the maximum
absorption wavelength (4 ) of the recording material measured in its liquid state is
within the range of 550-600 nm and log ¢ thereat (¢ is a molar extinction coefficient)
is 5 or greater. In addition, for thermal decomposition properties of the recording
materiaﬂ, which have the close relation with the recording sensitivity, it is desirable that a
20  significant loss in weight is observed within the temperature range of 250-350 °C.
Furthermore, although light resistance and solubility in a solvent which is
neceséé.ry fér membrane formation are also required as the propei‘ty of thé recording
material, there is no recording material having suitable properties for DVD-R, such as

spectroscopic properties, light resistance, solubility and thermal decomposition properties,

25  in the known squarylium compounds.

Disd] the | :

An object of the present invention is to provide squarylium compounds having



© 25 itn the known squarylium conpounds. Disclosure of the Invention An object
.of the present invention is to provide squarylium conpounds having 3
spect roscopi c properties, light resistance, solubility and thermal
deconposition properties "suitable as a recording material for DVD-R, and
optical recording nedia using the sane. In view of the above situation, the
present inventors intensively investigated and, als the result, we
successf sPgcirossppicsepestis, heht sssistanserielybility apd, Hiepmal fecemppdipidoretietyi ng
pyrazol e and i ndoline skeletons_in the nolecule, and ohtained a finding
that sucBuitablasiyeeaiing Biafsiahtes DHRNR, .a%a@tﬂqar@gorémgtra i@ U3{ag Hesa@6r di ng
material for DVD-R The present .invention was done baSﬁd_on such a finding,
and provi des IhvismpfitheabesesiBiation thepresst Hveoryntepsvely invgptigatadandes 0" Ho
R3" R~ N~ (Rs> c 2+ NN_ RS R2 W10 V\gerei n, R represents a hydrogen
atom anaalthg resghonis siseessidly| SynHissized) ngvel udsymmgias squ hurarsﬂm@ua%b
optionally having a substituent, or, het erocyclic¢ gro optional |y having
a subst havisgpyrapgle apd mdoling skeletonsdp WO§P ang %é?‘ﬁ@ggﬁéﬁlﬂﬁjthaéﬁ“él Kyl

group optionally having a substituen an al kqxy group .opti |1y having a
subst i t uéfH aI’aHﬁ“ ‘é‘?"éﬂ’q{‘?as B%VGLPbOPCBtFﬁiSBH%’I‘? %Farféi:/‘?raﬁ’g ast?fl‘fglf‘i"ﬁé{éﬁgﬁ an aryl
group opti onal havi ng .a substituent, an am no 15 gr.o optional lly having
a substituent o€ PREPEIBYEAEPR WRY gﬂﬁe otﬁ‘ls?cgr?gl FVJf’h&v?‘Hél)‘g&’ a@‘%tﬁ‘f’?"f%%nt; R3
and R4 are the same or different, and represent an al kyl group, or R3 and
R4 nmay B@E{QMCQWH%FPW?HJ&W 'Z‘G?%‘E‘éﬁ‘i F@ar bon atomto forman alicyclic
hydrocarbon ring @@ a heterogycl eiQR5 represents a hydrogen atom an al kyl

group optionally ha fa /R1
H J N
RO~ C |
N —N
ke o R2 (I)

10  wherein, R' represents a hydrogen atom, an alkyl group optionally having a substituent,
an aryl group optionall.ylhaving a substituent, or a heterocyclic group optionally having a
substituent; R* represents a hydrogen atom, a halogen atom, an alkyl group optionally
having a substituent, an alkoxy group optionally having a substituent, an aralky! group
optionally having a substituent, an aryl group optionally having a substituent, an amino

15 group optionally having a substituent or a heterocyclic group optionally having a
substituent; R> and R* are the same or different, and represent an alkyl group, or R® and R*
may be taken together with an adjacent carbon atom to form an alicyclic hydrocarbon ring
or .a he'terocycle;.R5 represents a hydrdgen atom, an alkyl group optionally having a
substituent, an éralkyl group optionally having a substituent or an aryl group optionally

20  having a substituent; R® represents a halogen atom, an alkyl group optionally having a
substituent, or an aralkyl group, an aryl group, a nitro group, a cyano group or an alkoxy
group; and n represents an integer of 0-4, and when n is 2-4, then R’ are the same or
different, or two adjacent R°s may be taken together with two adjacent carbon atoms to

form an aromatic ring optionally having a substituent, and optical recording media which



" substituent, an aral kyl group optionally having a substituent or an aryl
.group optionally 20 having a substituent; R6 represents a hal ogen atom an
al’kyl group optionally having a substd tuent, or an aral kyl group, an aryl
group, a nitro group, .a cyano group or an al koxy group; and n represents
an integer of 0-4, and when nis 2-4, then R6s are the sane or different,
or two adj acent R6s may be taken together with two adjacent carbon atons to
form an BRsAREEQTEINgilaNsT ByRPETRE $a)d $HGTYHYMLORAERE t uent, and opti cal
recording media which 4 has a recording |ayer conprising said squarylium
compound. Brief Description of Drawing Description of Drawing 5 Figure 1
is agraph illustrating a typical. ernogravj getric curve (heating speed

of 10 C/nin.) for the squaryli VRIEHARFSURIEDAL Ligwing: esent i nvent i on.
Description of Syphols Tl: Wight losing-initiation tenperature, T2:

Wi ght | n tenperature, 10 MO Initial weight, m: Ratio of
remai ni ng weight at. Ti, and. nR: Ratio of_ renaining wei lg{,ht at, T2. Best Mbode
for carrying oftuenbis %gré&i iliystrating axpical thermegravimefyic GHIvEr(heating Speaeht i on
The present i,nvention will be illustrat bel ow,, and herein the conpound
repr esenfPelf b@X‘PH f?rdh?riﬂ“éfy?w 9@@8?@?5@8 PrESednveniglmound (1). This is

al so app| i capl.e tE cogyounds with other formula nunbers added. First, in
t he defi tuents in the above fornmula (1), an al kyl part of
20 the al kyl and al koxy .groups.includes straight or branched al kyl groups
havi ng from 1 Jtilg \?elggéroﬂﬁ%ﬂaﬁ%}wgqaﬂaﬂe%ﬁ:i c al kyl groups having from3 to 8

car bon at ons, ch as methyl, . ethyl ropyl, i1so-propyl, butyl, iso-butyl,
sec- butyl , ter?g‘gﬂf‘ﬁ t,IOf)(gg.-%(qu%%}/em?%ﬂug, 1-
10 MO: Initial weight,

m1l: Ratio of remaining weight at T1, and

m2: Ratio of remaining weight at T2.

Best Mode f . he | .
15 Detajled Description of the Invention
The present invention will be illustrated below, and herein the compound
represented by the formula (I) is referred to as a compound (I). This is also applicable to
compounds with other formula numbers added.
First, in the definition of substituents in the above formula (I), an alkyl part of
20  the alkyl and alkoxy groups includes straight or branched alkyl groups having from 1 to 6
carbon atoms and cyclic alkyl groups having from 3 to 8 carbon atoms, such as methyl,
ethyl, propyl, iso-propyl, butyl, fso-butyl, sec-butyl, tert;butyl, pentyl, iso-pentyl, 1-
.methylbutyl, 2-methylbutyl, fert-pentyl, hexyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl and cyclooctyl groups, and the like.
25 Examples of the aralkyl group include aralkyl groups having from 7 to 15 carbon
atoms, such as benzyl, phenethyl, phenylpropyl and naphthylmethy! groups, and the like.
Examples of the aryl group include phenyl, naphthyl and anthryl groups, and the
like.



met hyl butyl, 2-methylbutyl, tert-pentyl, hexyl, cyclopropyl, cyclobutyl,
.cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl groups, and the I|ike.
25 Exanpl es of the aral kyl group includle aral kyl groups having from7 to 15
carbon atons, such as benzyl, phenethyl, phenyl propyl and napht hyl net hyl
groups, and the like. Exanples of the aryl group include phenyl, naphthyl
and anthryl groups, and the |like, 5 The hal ggen atgm I.ncl udes chl ori ne,
bromi ne, f1 uor ilhe halegen Pemiacludes shlorimp,dramins: flyqrwgrad fosine amsyr al kyl gr oup,
the aryl group,_ the al koxy group, the aromatic ring or fhe heterocyclic
group are the Jassubstitypnts forhe analkyl go%l}hﬁ@{ﬁ&ﬂ‘t‘%,tﬁ% OXy r&E‘P‘tRzléf,‘gfor

exanpl e, a hydroxyl group, a,carboxyl group, a.hal ogen atom. an al kyl
group, 5 aEmaticag ordhe hgfergryrlis grouny 8¢ gicogpte o Wetierert Iﬁoksgs,“%\t/%’é‘l‘eélfsma’? e

hal ogen ato the al kyl _ group and the al koxy gro i ncl ude thgse as
 descri beancé\%v@r XHBPIS ARYAreRYE BTOUDF HFarbeyy g{%ﬂa@l&fa g, at“t‘i’ikygmpor

different 1 to 3 substituents, and include, far ex l e, a hydro group,
a car Box{h a¥yperowp Bad GquRo LA, 2ad the Lg%yWhegﬁ?‘Bl}E? ?‘gﬁﬁe‘l Alom, jthe alk¥her ei n

t he hal ogen atqm and the al koxy gqroup |nclude those as 10 described above.
The substﬁ?%é@ﬁéhqggo’fyk%"‘éﬁﬁ“ﬁ dﬁﬂ’é’ﬁ?)gsa‘ieéc‘?l??g aDAY¥fe or different 1 or 2 al kyl
groups, wherein, the al kyl group.includes those as . describe boyve. The
aromatic ring Féﬁbﬁtlglefv’ﬁrfg’é e@&kyr FOURF A ﬁ?mﬁBEd‘%gf%H?%géﬁbS?‘é&é‘fsher

with two adjacent  carbon at i ncl udes a, benzene ri and the like. 15
The het oPBR{RHYGE. G SERDRE 1 RETREN Ty & FRBOTH iibor hARECTEPE: BLOkPS wni ch
is fornmed b and R4 bei.ng, t aken together w th two adj.acent .carbon atons
i ncl udes &* oﬁﬁF\‘?iﬁée ﬁg?’e‘?’lbe(fﬁ}ﬁﬁg%%ﬁ 8L E&/&’I“{ Eheh%lp%’fyogvgpégc. u‘%&ﬁ’i%?é% of the
ar orrﬁhi c het r(gcl%/cl e include 5- or 6-nenbered nonocyclic aromatic

het eft8cy GEIOELAYYEni ng at | east one atom sel ected from nitrogen, oxygen

A o e by e Bsrirhéts forthe oRfind ‘o &' die TV GAABhET WL WA O
groups, wherein the alkyl group includes those as described above.
The aromatic ring which is formed by two adjacent R®s being taken together
with two adjacent carbon atoms includes a benzene ring, anci the like.

15 The heterocyclic group in the héterocyclic group or the hetefocycle whiéh is
formed by R® and R* being taken together with two adjacent carbon atoms includes
aromatic heterocycles and alicyclic heterocycles.

Examples of the aromatic heterocycle include 5- or 6-membered monocyclic
aromatic heterocycles containing at least one atom selected from nitrogen, oxygen and

20  sulfur atoms, fused di- or tri-cyclic aromatic heterocycles, which are formed by fusing 3-
to 8-membered rings and which contain at least one atom selected from nitrogen, oxygen
and sulfur atoms, and thé like, and, mbre particularly, include pyridine, pyrazine,
pyrimidine, pyridazine, quinoline, isoquinoline, phthalazine, quinazoline, quinoxaline,
naphthyridine, cinnoline, pyrrole, pyrazole, imidazole, triazole, tetrazole, thiophene, furan,

25 thiazole, oxazole, indole, isoindole, indazole, benzimidazole, benzotriazole, benzothiazole,
benzoxazole, purine and carbazole rings, and the like.

In addition, examples of the alicyclic heterocycle include 5- or 6-membered

mono-alicyclic heterocycles containing at least one atom selected from nitrogen, oxygen



to 8- nenbered rings and which contain at |east one atom sel ected from
.nhitrogen, oxygen and sulfur atons, and the |like, and, nore particularly,
i icl ude pyridine, pyrazine, pyrimdin® pyridazine, quinoline, '
jsoqui noline, phthal azine, quinazoline, quinoxaline, naphthyridine,
cinnoline, pyrrole, pyrazole, imdazole, triazole, tetrazole, thiophene,
furan, 25 thiazole, oxazole, indole, isoindole,, indazole, benzimdazole,
benzot ri aa¢pafur giomes fused dis & tri-aligehie hgtermcacles oy 1%ar§§' rbda{t]‘ﬁpé 3rithgs, and
the like.- I'n addition, exanples of the alicyclic heterocycle include 5- or
6- menber Sdmermbsied Hpg: gid w@@étoé%t%heég O@Sr%% Eisered (roms Bogeh OXY 8%
sel ected from nitrogen, oxygen 6, and sul fur_ ato fused.di-  or, .
tri-alicyadselfyeatamscangd %,lﬂ%%‘h e Eaggqyﬁgl}bynqqggq Hﬂr‘gghfieo pipgriditper ed
rings and which contain at | east one atom sel ected. fromnitrogen,  oxygen
and sul f BipeEazoNs, AIPRolEe) | kduomapholing ¢ AMQniRRridine,  jhemopipsrazine,

pyrrolidine i peri.dine, i perazi ne, norpholine, .thionorpholine

honopp per@@h)’@?l_’ﬁtﬁiﬁpi péﬁ"tF%E‘V‘EF@‘,lmBOlf@b r a%pﬂ%%sf’%lﬂ‘g}net et CEAPE YR N ol i ne,
o Py b EbTAPETSB i dce R EBCR ARG LOFR HGEIC HHed, SHAN e,  Exampl es of
th i lic hyd ing which is f, d .b) d bei .tak
toget her " wi th SYTHBICRELNE AUSHDi5 ARSHIPREPEJBIEA IPREGR. KGR Bl o
el o oS e GBS cRR s oo KR TSGR St
cycl ooct ane, cycl opentene, 1, 3-,cycl opentadi ene, cycl ohexene d

cycl ohex g’ﬂ&’é’ﬁ@'x?rfsn V,n_l%l%ﬂmf Ij?etq ?l{)é"’%oﬂ yemer §1f°%n§st ﬁ%cgolfr@?anﬁ’r %cg&?lﬁﬂlet he

&o;p %gng cgpél%pé,r\ftaue, beC}!cuhlé)%z;[.nre?t egycli)oefllegt\avhe, Sccgglggct%.ﬁea} ) (é):yc\{of):\z:n’?ene,R il-,3-( R 0Y

cyclopentadiene, cyclohexene and cyclohexadiene rings, and the like.

A general method for preparing the compound (I) will be illustrated below.
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Compound (VIII) + Compound (IlIa) or Compound (IIlb) — % Compound (I)

wherein R!, R%, R3, R% R’, R® and n have the same meanings as defined above, X
represents a halogen atom such as chlorine, bromine or iodide, a tosyl or mesyl group, or-
10  the like, and Y represents a halogen atom such as chlorine or bromine, or OR’ (R’
represents an alkyl group), wherein the alkyl group has the same meaning as defined

above.

Scheme (1-a)
15 The compound (IV) is prepared by reacting the compound (II) with 1- to 2- fold



OH+j - o OYNNRL R RN (Il) (VI) (VII) Scheme (2-b) O CH
CH Compound (VI1) N*NN Rz N- (MR 5 Schene (2-c) Conpound
Conpound (111a) or Conpound ($Ilb) Compound (1) wherein R, R2,
_R3, R4, R5, R6 and n have the same neani ngs as defined above, X represents
a hal ogen atom such as chlorine, bromne or iodide, a tosyl or nesyl group,
or 10 the like, and Y represents a hal ogen atom such as chlorine or

br oni ne, msle githe (CP&!nPO\d@pagg)eWt QIlphinza WYCD(&rlé aepdedyindhe presense ofilkye 2gr oup
has the same nmeani ng as defined above. Scheme (l-al 15 The conpound (IV)

i s preparf‘édﬂwe@feﬂa‘msﬁrﬁgotﬁet%mﬁb’iﬁme’(aW9f%3phnlmUte’é@lQhWd 8 nmole of the
conmpound (| Ilag‘: (I''Lb) in a solvent, if needed, in the presence of 1- to

2- fold nol e ofxamplgsef thetsolyent g usiebﬁlpgefﬁf@rfmdmcerhoaf sagh a5 hlgraformg 70
hours.
dichloromethane, 1,2-dichloroethane, and the like; ethers such as diethyl ether, #-butyl

’ 1)
—~

5 methyl ether, and the like; aromatic hydrocarbons such as toluene, benzene, and the like;
alcohols such as methanol, ethanol, propanol, and the like; tetrahydrofuran, ethyl acetate,

dimethylformamide, dimethyl sulfoxide, and the like.

Scheme (1-b)
10 The compound (V) is prepared by reacting the compound (IV) in a 50-90
volume /volume % aqueous solution of acetic acid at 90-110 °C for 1-7 hours, or in 50-
99 % by weight of an aqueous solution of trifluoroacetic acid at 45-50 C for 1-3 hours.
Examples of the base include organic bases such as quinoline, triethylamine,
pyridine, and the like, and inorganic bases such as potassitim carbonate, _pdtassium

15  hydrogen carbonate, sodium hydrogen carbonate, and the like.

Scheme (1-c)

The compound (I) is prepared by reacting the compound (V) with 0.5- to 2-fold

mole of the compound (VI) in a solvent, if needed, in the presence of 0.5- to 2-fold mole
20 ofabase, at 80-120 C for 1-15 hours.

Examples of the solvent to be used include only alcoholic solvents having from 2
to 8 carbon atoms such as ethanol., propanol, iso-propanol, butanol; octanol, and the like,
and a mixture of the alcoholic solvent and benzene or toluene (50 volume/volume % or
more of alcohol is contained).

25 Examples of the base to be used include organic bases such as quinoline,
triethylamine, pyridine, and the like, and inorganic bases. such as potassium carbonate,

potassium hydrogen carbonate, sodium hydrogen carbonate, and the like.



Exanpl es of the solvent include hal ogenated hydrocarbons such as
.chloroform dichloronethane, 1,2-dichloroethane, and the |ike; ethers such
as diethyl ether, t-butyl 5 nethyl etfer, and the like; aromatic '
hydrocarbons such as tol uene, benzene, and-the like; al cohols such as

met hanol , et hanol, propanol, and the like; tetrahydrofuran, ethyl acetate,
di nmet hyl f or mam de, di nethyl sulfoxide, and the |ike. Schene (1-b) 10 The
conpound Schgmée -gr epar ed by reacting the conmpound (1V) in a 50-90 vol une
/vol ume % aqueous sol ution of acetic acid at 90-110 C for 1-7 hours, or in
50- 99 % by weilhhcompound (¥dlasprepared by irensting therdompavrddbevithe L aoiZdfodd 45- 50
C for 1-3 hours. Exanples of the base include organi c bases such as

qui nol i nanole of the hgmperndd V1) ipyarsobiientin thepresdnee of kdo 20kl melgo§abpss ®8ses such
as potassium carbonate, potassium 15 hydrogen carbonate, sodi um hydrogen
car bonat 40 &ndot hd0|hokes, fadlovedeby collepting, thecesibidug pre¢ipjtate dyphileptiore andy
‘reacting the compound (V) with 0.5- to 2-fold nole of the conpound (VI) in
a sol bentreatifg ihwethed acidic agueoysseliipee of 0.5- to 2-fold nole 20 of a base,
at 80-120 C for_ 1-15 hours. Exanples of the solvent to be used include only
al cohol i ¢ sol vExempleaof g selverhincludeghgseas dpssribed Eghes$cbgmg{1-)-hanol |
propanol , iso-propanol, butanol, octanol, and the |like, and a m xture of

t he al coholic %&mélﬁﬁ of ntlre prase dp beoHsedoingliide qreanis; brsRTesusb| asnguinglale, nore
of al cohol, is contained). 25 Exanples, of the base o be used include

organi c [aeteyaminen pyriding,iand) the dike, and; inprgpnig hases, sugly a5 pofrssiugarpanate; i ke,

and i norgani ¢ bases such as pot gssi urE car bonat e pot assi um hydr ogen

car bonat ®0t25Bum ByIogeR eRBoNALS SHHHR ArooRRls, SORRIN hydsogen carhonateebaasgiumrh o
compound (VYI1).is prepared by reacting the compound (11) with 1- to 2-fold
mol e 1Bt ﬁ‘ﬁ@‘oéﬁlﬁp&gﬁﬂr‘gﬁr?x‘pﬁa&dg&ﬂ%nt in the presence of 1- to 2-fold nole

of a base at O- g . .
Examples of the acidic aqueous solution include an aqueous solution of

hydrochloric acid, or the like.

Scheme (2-b)

15 The compound (VIII) is prepared by conducting a procedure similar to that
described for the Scheme (1-b) but using the compound (VII) instead of the compound
(IV), or by reacting the compound (VII) in a 3-100 volume/volume % mixture of an
acidic aqueous solution and an organic solvent at room temperature to 100 °C for 1-10
hours.

20 Examples of the organk solvent include dimethylformamide, dimethyl sulfoxide,
tétrahydrofuran,_ 1,4-dioxane, and the like.

| Example§ of the acidic aqueous solution include an équeous solution of

hydrochloric acid, trifluoroacetic acid, or the like.

25  Scheme (2-¢)
The compound (I) can be prepared by conducting a prbcedure similar to that
described for the Scheme (1-c) but using the compound (VIII) instead of the compound

(V), and using the compound (IIIa) or compound (IIIb) instead of the compound (VI).



40 C for 1-20 hours, followed by collecting the resulting precipitate by
Jfiltration and 5 treating it with an acidic aqueous sol ution. Exanples of
t e sol vent include those as described%or the Scheme (1-a). Exanples of
the base to be used include organic bases such as quinoline,
trlethylanlne pyridine, and the |ike, and inorganic bases such as

t bonat t hyd di b ,
Coci am hyelr ogeriies bioFaEon. i SRERORE LD S E e Ba Qi s B and
the like. BExanpl f th di lut d |
Sof ut | on CGTCUHYBABEIHSH & adolvant a5 TFR R “geq‘%ﬁ GbSnEhBRTIE (i)

i's prepared y conductin ocedur e S|n1I .to _that escrib d for the
Schene ( Prese Hﬁf &%‘}Vﬁﬁthrﬁgycgmndn( e )syf1 P%aafga’f“% ﬁgefe‘é or

by reacting the ¢ ound (VIL) in a ol @6n1xture of an

aci di c a(ﬂ]g%‘%f’é Teﬁﬁ’sﬁﬂ ‘31" W@lgﬂg@’l@ {Tgfx‘teélggft enperature to 100 C
for 1-10 hour 20 Exa s of t r C SO i ncl ude :

di et Ryl f or manitdROdPERit eg‘a{PP?%%é@ age%hs@t bﬁﬁ&t‘luran 1, 4- di oxane, and

the like. Exanples of the acidic aqueous solution include an aqueous
solution of hydrochloric acid, trifluoroacetic acid, or the like. 25
Schene (2-c) The conpound (I) can be prepared by conducting a procedure
simlar to that described for the Scheme (1-c) but using the conpound
(VIl'1) instead of the compound (V), and using the conpound (llla) or
conmpound (I11b) instead of the conpound (VI). 10 After the reaction, the
conpound (1) is purified and isolated, for exanple, by conducting
distillation of a solvent or filtration, and if needed, by further
purification with procedures conventlonally utilized in the synt hetic
organi ¢ chem stry (col um



chromat ography, recrystallization, washing with a solvent, or the like). 5
.Enbodi nents of the conpound (1) are shown in Table 1.. 11 Table 'l

Erfbodi ments of squarylium conmpound (1)11ConpoundsTR1 R2 R3 R4 R5nRG6
1 Ph Me M M M O2Ph M M M M 12-Ov 3 Ph M M M M 12-Cl 4
-aOve Me M2 M M O - 5 M M MMO- M6 -&& MM MMO- 7-0N2
-NOM M M O- 8Ph Me Me M M 2 1-AA2 9Ph Me M M Et 2 1-AA210 M
Me Me Me nBu 0 - 1 1 PebletaEmbodiments of squarylpumcompoupd (Ne Me 0 - 1 3 Ph i Pr

8 18 1% gl o i 1F B3 4 RIS ) 1O
%O%I i?li e SO PTOPY by T, LA Eu. TR O Py [ag P _piet yl R4 O-

2 Ph Me Me Me Me 1 2-0Me

3 Ph Me Me Me Me 1 | 2-C1

4 | <)o | Me Me Me Me 0 -

5 O Me Me Me Me 0 —

Me

6 | <X )| Me Me Me Me 0 —

7 [ =COre | 2O Me | Me | Me | O —

8 Ph Me Me Me Me 2 1-A-2

9 Ph Me Me Me Et 2 1-A-2
10 Me Me | Me Me .| nBu 0 —
11 Ph CF, Me Me Me 0 —
12 H nPr Me Me Me 0 —
13 Ph iPr Me Me Me 0 —
14 Me Me - (CH,) s~ Me 0 —
15 tBu Me Me Me Me 1 2-Cl
16 H Ph Me Me Me 0 -
17 - Me nPr Me Me Me 1 2-Me

Me: methyl, Et: ethyl, nPr: propyl, iPr: iso-propyl,
nBu: butyl, tBu: tert-butyl, and Ph: phenyl
1 R O HO
(R )ng——\ | e )
4 R o R

5  wherein A represents -CH=CH-CH=CH-.

Next, the constitution of a recording medium utilizing the squarylium compound



/ (Rl ¢c 2+ N 3 0ON4Rs 0- Rz 5 wherein A represents -CH=CH CH=CH-.

.Next, the constitution of a recording nediumutilizing the squarylium
conpound 12 of the present invention W%ereinafter, it may be referred to
as "a conpound of the present invention") will be illustrated. The
physical properties required for a material for a recording |ayer include

optical and thermal properties, The optical properties ar ref erabl h
Uhat t herds thesprasentinviRiss (heistpBen Srmdiabrarelemed @ ao s Epmpgipd iR Wesitie ¢ han

600-700 nm preferably 630-690 rim which is a recording or reproducing
TR vici phy Of o Longer uavelpogth ool i e shpec ot o <o
sbsort o band P mseRaRs et dod S BdoeTNOR i or Bk
Tt e S, o
Fover & Sonferevieodls s ottt B B b VSO H9T,
6,555 sTairben S abanie Farg S b Eolh R Db Yegolle
i e sl i T ST
IR gy e gt il o
;cen;i ti%:/i ?/ricgifuiﬁr)lczrﬁ beaéﬁﬁj:%\é%cw? fnéleﬁagdor ST I"er, 1thte tlr:]]g'ffe(-:t ance
absor tigﬁxﬁﬁwéﬁaﬂbFﬁYE?WEQ%°%?¥Fﬁ§&§€9§99§% LP ?ﬂgltlon’ the maxt mim

More particularly, the refractive index "n" of a single layer of the recording layer

is preferably 1.5-3.0, and the extinction coefficient "k" of a single layer of the recording
layer is preferably within the range of 0.02-0.3, at the wavelength range of the recording
or reproducing wavelength=5 nm in the vicinity of the longer wavelength end of the
15 above-meﬁtioned absorption band. When "n" is 1.5 or greater, a modulatiorll. depth of
recording becomes higher, and when "n" is 3.0 or smaller, an error does not occur with the
light in the recording or reproducing wavelength range. In addition, when "k" is 0.02 or
greater, the recording sensitivity is improved, and when "k" is 0.3 or smaller, the
reflectance of 50 % or greater can be easily obtained.
20 In addition, the maximum absorption wavelength (.,) of the material for the
recording layer which is measured in its liquid state is preferably within the range of 550-
| 600 nm, and logg thereat ( ¢ is a molar extiﬁcﬁon coefficient) is preferably 5 or bigger. |
In order to evaluate the thermal properties of the aforementioned squarylium
compound, thermogravimetric analysis was performed to observe thé loss in weight due
25  to temperature rising. Herein, among some weight in loss processes (loss process), one
having the greatest degree of the loss in weight is referred to as a principal loss-in-weight
process.

For the thermal properties, it is necessary that the loss in weight in the principal



recording layer which is neasured inits liquid state is preferably within
.the range of 550- 600 nm and logs thereat ( Eis a nolar extinction
coefficient) is preferably 5 or biggerl3 In order to eval uate the thernal
properties of the aforenentioned squarylium conpound, thernogravimetric
anal ysis was perforned to observe the loss in weight due 25 to tenperature
rising. Herein, anong some weight in |oss processes (loss process), one
havi ng t lessdt-wgightprogdesyieseapirelative togstemparajise ghangp.decase thecpnipound of
principal |oss-in-weight process. For the thermal properties, it is
necessar yhetpresent ingentiongs decoprrogest injthe precipal ilersiipayeighg pracgsss anchcaps¢sght
process is steep relative to a tenperature change, because the conpound of
t he presédpereaspvars membranegthedknpssad & ichange r Ppicdab gpnstants andy -therebhta
process, and causes a decrease in _a nmenbrane thickness and a change in
optical tesastingpastionin an opticalssgnseds foraedr dAseprginety, when thedessopmeight sense i s
formed. Accordingly, when the loss in weight in 5 the pri.ncipal )

| oss- 9 n- e gARCipA desssia-weighthprogessris| delwerelalivente theniseparaire changegdt | t
becones extrenely di sadvantageous to form a high density recording portion
because bﬁ@mqs@éé?raiﬂlﬁgllﬁ@équgﬁOIFSstOff@mhﬁalgév@rlSIgf IRFerdingdiopiianahegausertbthge. For
the simlar reason, the material_having nultiple |oss-in-weight processes
is al so SRCOHHRGPTHGRSUOTAL QKeN 4 Wide) temperalire FBge gFer the similangrasemdhe y. 10
In the present invention, the tepperature slope of the loss in weight is
cal cul at Sterigk having awét.lplsz\éoswrn-%@ap@aesstﬁ i 30 disadvantageons & aprlication t he
conpound of é&&.prejent i.nvention of the weight MOis risen at a rate of
10 O mi ntotha re¢psdigg deRY¥n at mosphere. As the tenperature rises, the

wei ght of the conpound slightly decreases al nost along the 15 straight |ine
ab 10nd the vt RPTSERIPYSigRrhe Eaeraiite slope oF HitdorHa Weighs icuiated - d
after reag@i{lﬁ the certain tenperature. As the tenperature further rises,
a steep POY¥SOMA weight is termnated and the loss in weight al npst al ong

o A L S e s N
invention of the weight MO is risen at a rate of 10 “C/min. under the nitrogen atmosphere.
As the temperature riées, the weight of the compound slightly decreases almost along the
15  straight line a-b, and the weight steeply decreases almost along the straight line c-d after
reaching the certain temperature.  As the temperature further rises., a steep loss in weight
is terminated and the loss in weight almost along the straight line e-f is caused. In the
graph, at an intersection point of the straight lines a-b and c-d, a temperature is defined as
T1 (°C), and a ratio of the remaining weight relative to the initial weight M0 is defined as
20 ml (%). In addition, at an intersection point of the straight lines c-d and e-f, a
tempe_raturé is defined as T2 (°C), and a ratio of the remaining weight relative to the initial .
weight MO is defined as m2 (%). |
That is, in the principal loss-in-weight process, a weight losing-initiation
temperature is T1, a weight losing-termination temperature is T2, and a ratio of the loss in
25  weight is represented by:
(m1-m2) (%), and
a temperature slope of the loss in weight is represented by:

(m1-m2)(%)/(T2-T1)(C).



T1 (C) and a ratio of the remaining weight relative to the initial weight
;l\/DIS defined as 20 M (%. In addition, at an intersection point of the
straight lines c-d and e-f, a terrperéflure is defined as T2 (C), and a
ratio of the remaining V\erght relative to the initial weight MOis defined
as n2 (% . That is, in the principal |oss-in-weight process, a weight

Iosrnglnltlatlon terrperaturel 1, a wei ht | osi n .
terrperature i sAgeordigg do ihe, ahove dgkinifiprs, Fd%@r 1R “ﬁertﬁg%ah drr%’ q’@p‘?@’%]nt ed by:
(m 1-nR) .and agienperatu e sI E@ %.the | 0ss | g &ﬁ rep esented
by - (1 inoiion FeoPing PaEgym has PreiRiaBly e ITReEA bR R Shkolons B VEBRG.  n
recording material utiljzed {lor theoﬁ ZJ i nformati re&ordln .rredlum
has pr ef & &) 9“’9%%3 t'é’ﬁsp@r‘é{?lﬁ tep"sol"?fﬁeo £ 1opgZeaist € 1FCP

principal |oss- |n proce % C or e ordrng
mat er i al MakRrRHR g%w P§I°BH’§ I 1p Wé‘g%ﬁgg %Q\é’irématebfs ‘tseg & or
greater is use rooevmdth of th rec .on not wi den,
and a? sh8faoxs WF‘BEB?@! % F‘g PBWOEéﬁf‘%éM f?%%&ﬁ%&or 1 %‘Hﬁ?’t PHHE ¢ he
ratio of the loss in merght in the principal |oss-in-weight process for

t he recoFﬁ?MéP erial is preferably 20 %or greater. Wien the ratio of the

I h % .b dul. d h of
Fecor di ng-and e e T oE e Tis 7 1y et B s PSPPSR L e T |
propert i

T T AL S IR 1
t
1oL RSP bl TR 5 R BB 38R RYBfang " T

Ioergg |n|t|at|on 15 tenperature is 350 C or lower, it is not necessary to
rais W& of the recordi ng |aser beam and when it is 250 C or

hi gher, ' t ' S R’foréo%'egbilo? tfl@ tl?enh&lCSJogie{ﬁgs,%t ‘?p'nuetsyarf Gt Sthe weight losing-

initiation temperature (T1) is within the particular temperature range. More particularly,

the weight losing-initiation temperature is preferably 350 °C or lower, and more

preferably within the range of 250-350 °C. - When. the weight losing-initiation

15 temperature is 350 °C or lower, it is not necessary to raise the power ef the recording

laser beam, and when it is 250 °C or higher, it is preferable in a recording stability sense.

The preferable substrate shape is under the condition that a track pitch is within

the range of 0.7-0.8 gmanda groove width at the half band width is within the range of
0.20-0.36 wm. |

20 The substrate usuatly has a guiding groove having a depth of 1,000-2,500A..

The track pitch is usually 0.7-1.0 u m, but is preferably 0.7-0.8 u m for the high

recording density applicatioh. The groove width is preferably 0.18-0.36 1 m as the half

band width. When the groove width is 0.18 4 m or wider, the adequate strength of a

tracking error signal can be easily detected, whereas when it is 0.36 1 m or narrower, the

25 recording portion is hardly widened in a traverse direction upon recording, being

preferable.

1. The structure of an optical recording medium



The preferable substrate shape is under the condition that a track pitch is
Wthin the range of 0.7-0.8 a mand a groove wwdth at the half band w dth
is within the range of 0.20-0.36 m 10 The substrate usually has a

gui ding groove having a depth of 1,000-2,500A. The track pitch is usually
0.7-1.0 jt in, but is preferably 0.7-0.8 a mfor the high recording
density application. The groove wdth is preferably 0.18-0.36 u m asthe
hal f band wi dtlfiie opHed] reepsdige gasdiumiofithe presamt irpeqtion Bray Wiedermed into arlequat e
strength of a tracking error signal can be easily detected, whereas when
it is 0.3F-sandwichrstgfureone into tahelosely pdlasedistmectyre rwhigh is gppligddioygemerténed i n
a traverse directjion upon recordi ng, being preferable. 1. The structure of
an opt i cdpcordablsr disely OB ke formefhiaton pestragiure ot a recaidabie apiigal aecordieg pr esent
invention may be fornmed into an air-sandw ch structure or into a closely
adher ed gnediem sueh asiR, DVIdRelor 8¢ like. general recordabl e discs, or may be
formed into a structure of a recordable optical recording nediumsuch as
CD-R °DVD-R, or the like. 5 2. The required properties and enbodi nents of
constituent materials for each |ayer . The oPti cal recording nedium of the
present iZavent i 156 1¢ured PEpsrtics ang eraberiments of ganstifyent materals foggaglylayes and a
second substrate are adhered via. a ‘rgﬁcordi ng |, ayer_qul}th an. adhesive. The

recordi ng | ayerlhg@ptigal recasding reedivy of thyy preseng inyspiion B3sea pagjeftrucipin si ng 10

t he conpouynd of_ the present invention, or be a lam nated | ayer of the
or gani ¢ d‘;hégl Piy%rsua%@teamé% 5§00 SubTate,ae pagesed ¥i3,a EAPAMS lageryWigh an

refl ect ancg. . Bet ﬁﬁen thcg recordi ng Iayfr and t he SUbS‘ibrﬁ te, an uynder coat
| ayer or 2405t e Ferordipe favRpgpay Be g gingte layer of an opgapic 3a>ffécpramlﬁaged for

i mprqying, the fungti.on. Most .frequently used structure is the fi.rst
SUbsPar a1t AU dheipESrL jRYRTG Srtay D & AmiBHe dYer s e Mamf Hect i ve
layer/t hqa)%g gg(? Ia\fr(laetallrgﬁf!lc Xe rlall};[ep ?orse%ﬁgn%gngstlﬂg Sr;[: e%Ea(ralée. Between the recording

layer and the substrate, an undercoat layer or a protective layer may be built-up, or they
may be laminated for improving the function. Most frequently used structure is the first
substrate/the organjé dye layer/the metal refractive layer/the protective layer/the adhesive

15 layer/the second substrate.

a. Substrate
The substrate to be used should be transmittable to the wavelength of the laser
beam to be used when recording or reproducing is conducted from a substrate side, but it
20  is not necessary for the substrate to be transmittable to the wavelength when recording or
reproducing is conducted from a recording layer side. = As the material for the substrate,
for ekample, pléﬁtics such as polyester,.acrylic resin, polyémide, polycarbohéte resin, ..
polyolefin resin, phenolic resin, epoxy resin, polyimide, or the like, glasses, ceramics,
metals or the like may be used. Furthermore, a guiding groove or a guiding pit for
25  tracking, a preformat such as an addressing signal, or the like may be formed on a surface

of the substrate.

b. Recording layer



a. Substrate The substrate to be used should be transmittable to the
wavel ength of the |aser beamto be used when recording or reproduci
conducted froma substrate side, but i¥ 20 is not necessary for the
Substrate to be transmittable to the wavel ength when recording or

reproducing is conducted froma recording |ayer side. As the materia

the substrate, __for exanple, plastics such as I t | i

pol yani del, pol g@ﬁrrE‘Eﬂﬁ ing layeiig a ??YGF QBI‘@P&‘ P@gﬁgﬁ?&ga]eﬁ%%"igg% chil%dr %
resin, polyimde, or the like, glasses,. geramcs, t.al h i k
be ]thsed. Ipadiation, With @ laser Wg&@@i&i 13 “;é‘gé;n‘ﬁﬂc’% ir rr%dtaa‘?doﬁlroﬁfﬁi (Ee‘)r‘l Iérk
preformat, such as_ ap_ addressi ng .si |, the |J be f d
U face. o CHRSIGH L RReT T RGaRy ol HeFPRAROe) BRI PE I T
| ayer in whjch sone opbjcal change is caused by irradiatfion with a |
beam ang,usi%@f]@d%m&?m RAGRTHRITVE rr@r?@égwa@ag, AgFOL B%Faéfercont'ai n t
conpound of the present inventiqgn. Th d f th sent .
my b8 ' used abAEIE SRRAUAG OF 417 PSP T IRIPeY PoPseRdp Ry R
recording layer. .5 ln addition, ,the c ound.of the e ' ti
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As the |i I'zer, nmeta
the like, each of which may be used in the form of dispersion mixture or lamination.

In addition, it is possibl¢ to enhance the light resistance significantly by mixing a
15  light stabilizer into the compound of the present iﬁvention. As the light stabilizer, metal
complexes and aromatic amines are preferable. Embodiments of the light stabilizer will

be listed below (see Tables 2 and 3).

The mixing ratio of the light stabilizer relative to the compound of the pfesent
invention is preferably 5-40 % by weight. When the ratio is less than 5 % by weight, the

20 effect is low, whereas when the ratio is above 40 % by weight, the recording or
reproducing properties may be adversely effected in some cases.

Iﬁ addition, macromolecular materials, for eXample, various matefials suﬁh as
ionomer resin, polyamide resin, vinyl resin, natural polymer, silicone or liquid rubber, or
silane coupling agents may be dispersed and mixed into the compound of the present

25  invention, and additives such as stabilizers (for example, transition metal complex),
dispersing agents, flame retardants, lubricants, antistatic agents, surfactants or plasticizers
may be used together for the purpose of modifying the properties.

The recording layer may be formed using conventional methods such as a
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conpl exes and aromatic am nes are preferable. Enbodi ments of the |ight
.stabilizer will be listed below (see Tables 2 and 3). The m xing ratio of
the |ight stabilizer relative to the cdnpound of the present invention is
preferably 5-40 % by weight. Wen the ratio is less than 5 % by wei ght, the
20 effect is |ow, whereas when the ratio is above 40 % by wei ght, the
recordi ng or  reproducing properties may be adversely effected in sone
cases. | (flenefifian, ariputigringo Awhemisrhyapendepqsition orfapolesuh epating. v i theuease
materials such as iononer resin, polyam de resin, vinyl resin, natural

pol yner, véiere éisneoayng |mefhody iy ussdethe dye camprsiag dhwgompeundgehths prasenbe

di spersed and m xed into_the conpound of the present 25 invention, and
addi t i vednentian gntienallyiwith, e afqrementiopgdaditives added ds dissokvadan ancarganis) |

di spersing agents, flanme retardants, lubrjcants, antistatic agents,

sur f act aneless ansl the solutionsissoatad py Hie coauentiongeepting method pechas aspswing:

nodi fying the properties. The recording | ayer nay be formed using

convent i griallerpeatngga ApRIAS a&a $pin goatiggnosi tion, a sputtering, a cheni cal
vapor depositiqn or a solvent coating. In the case .where the coating

met hod i s used,EXPWEIeay’% theoprganis jspkycRte Reowsse eaperally inglidg akeobals surlhgent i on
optionally with the aforenenti oneq additiyes added is _dissolved in an

or gani ¢ r%f‘éhﬁé)@ﬂtqtha&ﬂ@are @O%Pmpbrdketogescé‘éﬁeﬁ wptangemetirl ] ketane edit i ng

T B et O b8 e IR e
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monochl onghenzeng il Abeh R AREDZR Gnd © AP ¥ E&S UEHIo88ves  such as

“methoxyethanol and ethoxyethanol, and hydrocarbons such as hexane, pentare,
15  cyclohexane and methylcyclohexan;:.
The membrane thickness of the recording layer is preferably 100A-10 um,
more preferably 200-2,000 A
Embodiments of the light stabilizer to be used in combination with the
compound of the present invention are shown below.

20 (D Metal complex-light stabilizers (see Table 2)

) |
RHIS\ 1\C?/s l
R, s s

wherein R, and R, are the same or different, and represent a hydrogen atom, an alkyl

(A

group optionally having a substituent, an aryl group or a heterocyclic group.

25



met hoxyet hanol and et hoxyet hanol, and hydrocarbons such as hexane, pentane,
<15 cycl ohexane and nethylcyclohexane The nmenbrane thickness of the
recording layer is preferably 100 A-1018 nore preferably 200-2,000 A

Enbodi ments of the light stabilizer to be used in conbination with the
‘compound of the present invention are shown bel ow. 20 (1) Metal
conplex-light stabilizers (see Table 2) (A) RS\OS Ra M\ RCOSZ S Rb
wherein R and Rb are the sane or different, and represent a hydrogen atom
an al kyl group optionally having a substltuent an aryl group or a
heterocyclic gBhp. 25 18° (B) Ra R Rb SSOSR M\ 'S SRc R Rd Rd
wherein Ra, Rb, Re and g are the sane gr different, and represent a
hydrogen atom a hal oggn aton1 an alky group bondlng directly or
indirectly via a diewal g g n aryl group, a cyclic alkyl
group or a heterocycl

wherein R, R,, R, and R, are the same or different, and represent a hydrogen atom, a
halogen atom, an alkyl group bonding directly or indirectly via a divalent linking group,
5 an aryl group, a cyclic alkyl group or a heterocyclic group. |
©

wherein X represents O, S Of CR,R,, wherein R, and R, are the same or different, and
represent CN, COR,, COOR,, CONR.R;, SO,R,, or a group of atoms necessary for
10  forming a 5- or 6-membered ring, and wherein R,~R, are the same or different, and

represent an alkyl group optionally having a substituent or an aryl group.

)

wherein R, Ry, R; and R, are the same or different, and represent a hydrogen atom, a
15  halogen atom, an alkyl group bonding directly or indirectly via a divalent linking group,
an aryl group, a cyclic alkyl group or a heterocyclic group, and R, represents a hydrogen
atom, an alkyl group, an aryl group, an acyl group, a carboxyl group, an
alkoxycarbonylalkyl group or a sulfo group.
B



S S v\/nereln X represents 0, S or CRaRb, wherein. R and Rb are the sane or
different, and represent CN, CORE, COORd, CONRef, SCOZRg, or a group of
atons necessary for 10 forming a 5- ot 6- menbered ri ng, and wherein R "-Rg
are the sanme or different, and represent an al kyl group optionally having
a substituent or an aryl group. (D) Raean Ro SSEf/f SRM R NNR Rd
Re Re Rd wherein Ra, Rb, Rb and Rd are the sane or different, and represent
a hydrogen atom a 15 hal ogen atom an al kyl group bonding directly or
indirectly via a dival gpt IR;nkimg grpup, an aryl group, a cyclic alkyl
group or a heterogycli g up, hnd Re represents a hydrogen atom an al kyl
group, an aryl grotp ad¥© oy § car boxyl group, an

al koxycar bonyl al kyl 0 or,l\é\sul qroup. (E) 19 Ra RfF Rf Rob/ N0/ N Rb
NM NI RC Rd Rg Re¥ \/\/r1erei R.R , and Rd are the same or
different, and represegt a ghydr genRatom a hal ogen atom an al kyl group
bonding directly or i nat r ed ly Via adivalent |inking group, an aryl

group, a vwhesdih R ARKWR, GidoRIparerthé sdied of diffeedritcargl epresemachyeogendhtdth, are t he
sane or

halogen atom, an alkyl group bonding directly or .indirectly via a divalent linking group,
an aryl group, a cyclic alkyl group or a heterocyclic group, and R, and R, are the same or
5  different, and represent a hydrogen atom, an alkyl group, an aryl group, an acyl group, a

carboxyl group or a sulfo group.

)

wherein X repreéents Oor S, R, R, and R, are the same or different, and represent an
alkyl group optionally having a substituent bonding directly or via an oxy group, a thio

10  group or an amino group, an aryl group or a cyclic alkyl group,

and the symbol:
C==C==C
represents C=C-C or C-C=C
(&)
Ra
X\@ /X \\)

M R,
/N b
N

1

Ry Ry ¢
15 wherein X represents O or S, R, R, and R, are the same or different, and represent an
alkyl group optionally having a substituent bonding directly or via an oxy group, a thio

group or an amino group, an aryl group or a cyclic alkyl group, R, represents an alkyl



5 different, and represent a hydrogen atom an al kyl group, an aryl group,
-an acyl group, a carboxyl group or a_ sulfo group. (F) Ra Ra XNO/x Rb MN
Rob x X RC RC wherein X represents 0 6 Ra, Rb and Re are the sane or
different, and represent an alkyl group optionally having a substituent
bonding directly or via an oxy group, a thio 10 group or an am no group,

an aryl group or clic oup, and the synbol: CGC-C represents
C=C-C orgfeuzﬁt?naf(/a’@g %ﬁlﬁ%mkgf% N N Rc Rd'Rd Rc 15 wherein X

repr esents____o Q_[__é, Ra, Rbo and R, are the sane or different, and represent
an al ky grgup ptionally having a substituent bonding directly or via an

oXy grou a thi an am no group, an aryl group or a cyclic alkyl
gr oup, R’t% PICSHIY eﬁt(g ﬁQ:‘:\Tct;y 20 group or an aryl group, and the synbol :
G-CG-C repre&Bnts C=CC or CC=C
R,
\@/

Rb

wherein R.‘1 and R, are the same or different, and represent a hydrogen atom, an alkyl

5 group optionally having a substituent, an aryl group or a heterocyclic group.

0y
Ra Ra
Ry o o R,
N/
/ \O
R 0 R,
. Ry Ry
wherein R,, R;, R, and R, are the same or different, and represent a hydrogen atom, a
halogen atom, an alkyl group bonding directly or indirectly via a divalent linking group,

10  anaryl group, a cyclic alkyl group or a heterocyclic group.
Q)

wherein R,, R,, R, and R, are the same or different, and represent a hydrogen atom, a
halogen atom, an alkyl group bonding directly or indirectly via a divalent linking group,

15  anaryl group, a cyclic alkyl group or a heterocyclic group, R, represents a hydrogen atom,
an alkyl group, an aryl group, an acyl group, a carboxyl group or a sulfo group.

In the formulae (A)-(J), M represents a transition metal such as Ni, Pd, Pt, Cu,



(HH R Ra OOQO. I /M Rb OORb wherein Ra and Rb are the sane or
different, and represent a hydrogen atom an alkyl 5 group optionally
havi ng a substituent, an aryl group orla heterocyclic group. (I) Ra Ra Rb
Ro OOQOI /M ~o00R RdRddwerein Ra, Ro, Rc and Rd are the sane or
different, and represent a hydrogen atom a halogen atom an alkyl group
bondi ng dlrectl¥ indirectly via a divalent linking group, 10 an aryl
gr oup, ac@y@ﬂhé Pka;:ritg%hque@rchargné@ &rm&qltiwﬂga@emn and inRdlditiorpothey |
0O0/OM NRC Rd Re Re. Rd wherein Rb and Rd are the sane or

di f f er entigandsdmae be doaded abwd@rogeé(hWaMo m'Sueb sHts| B@e e aisednalsarasad light gr oup
bonding directly or indirectly via di val ent, 1i nking group, 15 an aryl
group, as@piieere” Ihgelkylcyelhs @féylamﬁle@@rhf&rewc He groyipp andrsubstityents erefor

hydr ogen ato
y g mcludrenthose described above

5 More preferable embodiments are shown in Table 2.



an al kyl group, an aryl group, an acyl group, a carboxyl group or a sulfo
group. In the fornulae (A)-(J), Mrepresents a transition netal such as N
Pd, Pt, Cu, 21 Co, or the like, and My have a charge to forma salt wth
a cation, and in addition, other |igands nmay be bonded above or bel ow M
‘Such salts may be used also as a light stabilizer. The alkyl, cyclic

al kyl, aryl and heterocyclic groups and substituents therefor include

those described aboV¥ahle lﬁm@dpneﬁw%mﬁel@lmmms'@békzérsshom in Table 2.

22 Tabl Ilpltx gt brtTZzgTs b'LolI T
it fact T Fard By L] € 1] 4 H &
a - - - 3 H = Ca 5 (@ - ). -1. -10Co NBu4
6 (O - 3 HeCH3+| H CHZCQOEt- -‘ML-—PjCNJBNJBm48 (D)
HHHH By—HEH3—HH-EitB P—t—NP—e—4—30-H{E—HH H H
CH3. CH3 | ) c?ﬂ!xl'.éxl—!?,_H HTzis C2Hg - P { NE[N 4| 172 () H
:—IHO-C;' £u HH o @ YT BB TA4—F Y NBu - S N
4 OCH,| H | H - — | = |Cu| -—
5 — — — — — O [CoiNBu,
6 - | - | - — — | S|Ni| CN
7 (D) H |OCH,| H | H |CHCO0Et| — | — |Pd|NBu,
8 (D) H H|H|HI|CH,| — | —|Ni|PBu,
9 (D) H |CH;| H| H|CH,;| — | —|Pt|NPe,
10 (E) H H H| H|CH; |CH,;| — {Ni|NBu,
11 (E) H |[OCH,/ H | H |C,H,|C,H,] — |[Pt|NEt,
12 (F) H H | H| — — — | O|Cu|NBu,
13 | (™ | H | H |H]| -] = | - |0o|Ni|PBu,
14 (F) H Ph | H | — — — | S |Ni|[NOc,
15 (G) H H | H| H - — | O|Ni|NBu,
16 (G) H H | H - — | S|Ni|PEt,
17 (H) | Ph | Ph | — | — — — | — |Pd|[NBu,
18 (1) H H | H - — | = |Ni|[NBu,
19 (1) H |OCH;l H | H — — | - INi|PEt,
20-| (J) | H | H|H|H|CH;| — |- |Ni|[NBu,
21 | () | & | H |8 | H|C.H, - |- |Ni|PBu,
22 (1 H |CH;| H | H |[CH,|] — | —|Cu|NOc,

Et: ethyl group, Bu: butyl group; Pe: pentyl group, Oc: octyl group, and Ph: phenyl group

2) Aromatic amine-light stabilizers (see Table 3)

5 Following compounds may be used.



1.5(Q HHHH- - O

Ni NBu4 16 (G HHHH- - SN PEt4 17 (H Ph
Ph- - - - -PdNBu4 18 (1 )HHHH- - - Ni NBu4 19 (| ) HOCH H
H>- - - Ni PEt 4 20(J) HHHHZ2BH3 - - Ni NBu4 21 (J) HHHH
CAHO - - Ni PBu4 22 (J) HCH3 HH C4H9 - - Cu NCc4 Et: ethyl group, Bu:

butyl group; Pe: pentyl group, Cc: octyl group, and Ph: phenyl group 2)
Aromatic am ne-light stabilizers (see Table 3) 5 Foll owi ng conpounds may be
used. 23 r) [CZNONAN/ \ NXG 2 ~R)2_ wh®rein Rg, R,, R and R-
are the i A 3 hydrogen atom or an

al kyl gr ép optH+-of R -Frg- 19 \ N % epx&Bents an acid anion,
and A is, ' et 2, and is, when mis 2,
wherein Illl of existing aromatic rlngs may be s bstituted with an al kyl

group having from 1 to 6 carbon atons, anal koxy group having from1l to 6
carbon atons, a hal ogen atomor a- hydroxyl group. More preferred

s T CURYRCUEER e PRA- SR AR

or an alkyl group optionally having a substituent, X represents an acid anion, and A is,

whenmis 1 or2,

O

5 whereinpis 1 or2, and is, whenmis 2,

-

wherein all of existing aromatic rings may be substituted with an alkyl group having from
1 to 6 carbon atoms, an alkoxy group having from 1 to 6 carbon atoms, a halogen atom or
a hydroxyl group. |

More preferred embodiments are shown in Table 3.



Nos..1 0 1 CH5 C2HS C2HS 02H5 Z 1,p=2 C 104 1 1 0 2 CH5 CH5 CH5 C2H5 Z
1, p=1 SbF6 1 103 C 3H7 C 3H7 C 3H7 C3H, Z1lp=1 Br 1 1 04 C 3H7 -C3H7 C 3H7
C3H7 Z 1, p=2 PF6 1 10504H904H9264H904H921p:1C1041 106C
SBHT HGH/ HZ 1, p=1 C1 041 107 CH5 CH5 CH5 CH5 Z1, p=2 C1 1 1
0 8 C6H13 HC6HI3 HZ 1, p=1 SbF6 1 1 0 9 C6H13 H C6H13 H Z 1, 1 C104
1 110 CH C2H5 C2H5 C2H5 Z 1, p=1 SbF6 1 3 C 3H7

. 1.
Z 1,p=2 C 1 04laple 3 Embodimepis pbamingyp.gmenium nddiimeagums compqunds

2
p:

1l 1. C3H/ C3H/ C
H5
1

CZHSCZHﬁLAL,__ULLA [T 4 C C3H @ SH/ C SH/ £ 2 SbhFo 2 5 d
3H7 H C BRe™qupd > Ars F6{2 W 16 [CAHK CAHY CARY CAHO Zp2 | P 1x1 7 |CBHIR H
C6H13 H f 2NaB.1 04 2 ®Z1}Z2: P ¢ Undercqat | dyer | The undefcoat |ayer ip
nge;ji fe?r aé%’eﬂgﬁv\;?ﬁ%ﬁgg a;)ec;s%aﬂé? Ithg 2Iﬁftg, (()c;»)zl_gﬁal rrp;‘lg eénzen%/(’:ollS g)t)“hg !
e R LA IS ) < N T ATl o i A
formati op af 0a3 gyi di yid ,gf o&vgH ,guj dCndipit| ©rlpsel @ dmtp=br tBerlike.l Wth
regard tp the putpose of ({1 nacromplecular—ratertalss—25
104 | C,H, | C4H, | C3H, | C3H, |Z1.p=2| PF, 1
105 C,H, C,H, | C,H, C,Hy |Z1.p=1] C10y 1
106 C,;H, H CyH, H Z1l.p=1| C10, 1
107 | C,H, | C,H, C,H, C,H; |Z1.p=2| C1 1
108 | CgH,, H CeH, 4 H Z1.p=1| SbF, | 1
109 | CgH,, H CeH,; H Z1.p=1] C10, | 1
110 C,H; C,H; C,H; C,H; [Z1.p=1}| SbFq 1
111 C,H, C,H, C,;H, C;H, |Z1.p=2| C10, 1
112 C,H; C,H; C,H; C,H; Z2 PFq 2
113 | C,Hy; | C,Hs; | C,H; | C,H; z2 | c10, ]| 2
114 C,;H, C,H, C,H, C,H, Z2 SbFq | 2
115 | C,H, H C,H, H Z2 AsF, | 2
116 C,H, C,H, C,H, C,H, Z2 I 2
117 | CyH,, H Ce¢H,; H Z2 ClOo, | 2

¢. Undercoat layer
The undercoat layer is used for the purpose of (1) an improvement of
5  adherability, (2) a barrier against water, gases, or the like, (3) an improvement of the
storage stability of the recording layer, (4) an enhancement of the reflectance, (5) a
protection of the substrate from a solvent, (6) a formation of a guiding groove, guiding pit

or preformat, or the like. With regard to the purpose of (1), macromolecular materials,



for exanple, various polymers such as iononmer resin, polyamde resin, vinyl
_resin, natural resin, natural polyner, silicone, I|qU|d rubber, silane
cdupling agents, or the like may be Wed. Wth regard to the purposes of
(2) and (3), in addition to the aforenentioned macronolecular materials,
‘inorgani c conpounds such as SiO, MgF, Si02, TiOQ ZnO TiN, 5 SiN, or the

| i ke, and further netals or semnetals such as Zn, Cu, N, C, Ge, Se, Au,
Ag, Al , ferexample, vatouspplymerysish as igppmstesin, mlyafmrieg%srra vinyl feia, pafepgbse of
(4), metal s such as A, Au, Ag, or the like, or organic filmnms having

met al | i ¢ resimtnafural pobyraey, siliganenigid aykber, éllan@amunbn&aw&; opthetlike makbe may be
used. Wth reﬁﬁrd to the purposes of (5) a ultraviolet-curing

resin, ausetbr n¥Ekregard to dig purpgses mafr@b@néé%) en raéélruﬁn tprthe gloremeationed, be 10

used. The nenbrane thickness of . the undercoat is_ preferably 0.01-30
,u m noreacrgipeleapapnasenialy sorganic ¢gmpayndypich|as S@l,rl‘éslﬁ. 2 aQean,stlExarrm es
of the material for the netal refractive |ayer include poorly erodable

net al 8, SuiVi ¢rethe ke, and furthee metaleoressenyimetalssyChasdny iy i1 €6 C8nee Athdesel ves.
Enbodlnents of the material for the netal refractive |a er |nclude Au, Ag,
o, Ni, Al orelikgmaybegusge Morreveryyith regardag thepnrpgse of énpstalsovuch 8 r ed
froma Vi ewp0| nt of the reflectapce and productivity, These netals or

sem et alAl fHyA &eordé%&ﬁa%rpég@ec ns;baving wtaﬁfc logigr Bich as @ mefhise dykea net hod

for formng_ a nbrane j.ncl udes apQr. . deposition, a sputteri and the
i ke. ThaaRGRMs dife oF ﬁ?echlﬁﬁeglé@r: ek n@ﬂ%regaéarta&q DuPpsey of ( ?kmbf@r)e% abl y
50- 5, 000A, n@ q}lo_lﬂeferabl 100 3. COQA. e. Protective )i]g strate
sur f ace- H4FaY! § P4t 1A ‘PSSY"é‘gtrF?}E"I‘ SpoplasiicresipQs the es‘ﬁﬁ“f Ee-hard
coatlgg Ia%ﬁr are used for the pur pose of (1) a protection of the

recor yer (refraction absorbing layer) fromflaw, dust, dirt or the

I2|6ke. ' (2) an ITr}rlgrrﬁ)e\fnebq%{]etﬂﬂcﬂnésggf tor cozﬁrla%'%} {slptré/fer%{)lytOh(?lé& Cp? Enc,“rrpo eI ayer

preferably 0.05-10 u m.

o d. ‘Metal refractive layer

15 Examples of the material for the metal refractive layer include poorly erodable
metals, semimetals, and the like exhibiting a high reflectance tﬁemselves. Embodiments
of the material for the metal refractive layer include Au, Ag, Cr, Ni, Al, Fe, Sn, and the
like, but Au, Ag and Al are most preferred from a viewpoint of the reflectance and
productivity. These metals or semimetals may be used alone or as an alloy of two of

20  them.
The method for forming a membrane includes a vapor deposmon a sputtering,
and the like. The membrane thickness of the metal refractive layer is preferably 50-

5,000 A, more preferably 100-3,000A.

25 e Protective layer, substrate surface-hard coating layer
A protective layer and a substrate surface-hard coating layer are used for the
purpose of (1) a protection of the recording layer (refraction absorbing layer) from flaw,

dust, dirt or the like., (2) an improvement in the storage stability of the recording layer



(refraction absorbing layer), (3) an inprovenent in the reflectance, or the
Jlike. Wth regard to such purposes, ?Be mat eri al s descri bed for the

under coat |ayer may be used. In addi SiO S 02 or the like nay be
used as an inorganic material, and t her mo- softening resins such as

pol ynmet hyl acryl ate, pol ycarbonate, polystyrene polyester vinyl resin, 5

EEL%‘EEEE&hgi‘%@%&%}ir%iq%égﬁe‘?gﬂggg??rap{‘?%%rééﬁi iprtﬁgf e :Swaﬁg; i
e e R ‘”“"*?f‘*‘%%*“‘g‘fﬁﬁgﬁf? Sttt R, o,
s anor Eiﬁgﬁé‘ﬁaf’yfhﬁi‘?hi%fﬁf AR A T
ggg?{anerqsmscﬁ RS rﬂgylp?‘?lgtcl?tp : é m)reO%{ Z%Eglé’%fé&er AN }é h?:]dt .
prosett Phlen Pl el St e IR,
X it N B A AL A
theP\rl\g\t/gl(ng t:?(ﬁ)}?srﬁlgt gleifmblfl% &€t Ve Sths Srlr};it d rsﬂ ?8“%@9{%5?%5%1 table to
i O B AT R
rans (a0l Of AOLLR. IS ARYel gD by * ey ATE v

ol v L Bretbilied AR A ﬁabgfh% e%&’éllehi&%lo gate, and plastics such as

pol ] afr I'TC resin poI nate resin, polyolefin
resin, pheno [ sses,
e DO R R B AELE ﬂ@erd G G et s,

the adhe%bé(tﬁig Bhet 1@%§fefa@ly ¥ 0 uclﬁpnﬁ)‘ij@'faf&erﬁw ¢.6520 49 edledpra®it be 27

invention, stabilizers, dispersing agents, flame retardants, lubricants, antistatic agents,
surfactants, plasticizers or the like may be incorporated into the above undercoat layer,
15  protective layer and substrate surface-hard coating layer as described for the recording

layer. -

f. Protective substrate
A protective substrate should be transmittable to the wavelength of the laser
20 beam to be .used when the laser beam is irradiated from this protective substrate side,
whereas it may be transrriittablé or not to the wavelength when it is used as a mere
protective plate. The materials which may be used .for the protective substrate are the
sa-me as those for the substrate, and plastics such as polyester, acrylic resin, polyamide,
polycarbonate resin, polyolefin resin, phenol resin, epoxy resin, or polyimide, or the like,

25  glasses, ceramics, metals, or the like may be used.

g Adhesive, adhesive layer

As the adhesive, any material which can adhere two recording media may be



used, but froma viewpoint of the productivity, ultraviolet-curing or hot
.melt adhesives are preferred. Exanple 5 The follow ng Exanpl es further
iliustrate the present invention, but Zre not to be construed to limt the
scope of the present invention. Exanmple 1 1.62 g of

"3, 4-di chl or o- 3-cycl obut ene- 1, 2-di one was dissolved in 16.5 m "of 10

di chl oronet hane. To this solution, 3.72 g of _ _

1, 3, 3- t r iused; byt from pet¢wpainiesf teqirpdustividy ulteayidet-cyriop ef bet raglt aghesivesade t he

m xture was stirred at 4 Cfor 1.5 hours. After the reaction, the
preci pi t @refemeds col l ected by filtration. The obtained solid was added to a
m xture of 9 g of trifluoroacetic acid and 0.14 g of water, and the m xture
was allowed to react at 45 C for 1 hour. After the reaction was conpleted,
the vol atile conponent was 15 distilled off with a rotary evaporator. To

t he resi dixamplcet one was added, and the nixture was heated with stirring,
and then the insoluble material was collected by filtration. To this

i nsol @bl e mat erlihaifollepngExanples futhgnblustrae thel prefent isvendien, i @reindg te bef
3-nethyl -1 - phenyl -2-pyrazol i n-5-one were added, and the m xture was .
al | owed teongtagé to hmit thescope pighe prepsitinventigi.er t he reacti on was conpl et ed,
the precipitate was collected by filtration 20 to give 1.68 g of the
conmpound 1. Melting point: 262-264 C, Elenental analysis (C26H23N303):
Calcd. (99: C 73.39; H 5.45 N, 9.88 Found (%: C, 73.11; H 5.41; N
9.66; 25 cml: 3442, 1761, 1635, 1481, 1462, 1444, 1302, 1242, 1094,
1045, 941, 797;. 'H NWR 6. (CDC13) m 1.74 (6H s), 2.59 (3H _s) . 67
(3H, s), 5.85 (1t63 89f 35‘%:d1<§ﬂ‘erpr—"1-°y°ﬁ9 utepe-Jdg2-giope “was, digsolved t16.yml pfgg (op,

g) 6f 213_ ngﬁﬁg&ggli&lg{lg_ aTorT?[HSP gcglut?(inr,%l.%r gto? ltﬁ?-adrkgmﬁfgmtl%lelrleemﬁgﬁgé vs}a? at 2.6
added dropwise at 4 °C, and the mixture was stirred at 4 °C for 1.5 hours. Afier the
reaction, the precipitate was collected by filtration. The obtained solid was added to a
mixture of 9 g of trifluoroacetic acid and 0.14 g of water, and the mixture was allowed to
‘react at 45 °C for 1 hour. After the reaction was completed, t.he'volatile component was
15  distilled c;ff with a rotary evaporator. To the residue, acetone was added, and the mixture
was heated with stirring, and then the insoluble material was collected by filtration. To
this insoluble material, 60 ml of n-butanol, 60 ml of toluene and 1.3 g of 3-methyl-1-
phenyl-2-pyrazolin-5-one were added, and the mixture was allowed to react at 110 C
for 2 hours. After the reaction was completed, the precipitate was collected by filtration

20  to give 1.68 g of the compound 1.

Melting point:  262-264 C;
Elemental analysis (C,H,;N;0;):  Caled. (%): C, 73.39; H, 5.45; N, 9.88
Found (%): C, 73.11; H, 5.41; N, 9.66;
25 IR(KBr) cm:3442, 1761, 1635, 1481, 1462, 1444, 1302, 1242, 1094, 1045, 941, 797,
'H-NMR 6 (CDCly) ppm: 1.74 (6H, s), 2.59 (3H, s), 3.67 (3H, s), 5.85 (1H, 5), 7.13 (1H,
m), 7.26 (2H, m), 7.41 (4H, m), 7.86 (2H, m).



trinet hyl - 2- met hyl enei ndol i ne was used instead of
.1, 3,3-trimethyl -2-methyl eneindoline, 1.1 g of the conpound 2 was obt ai ned.
5°*Melting point: 249-251 C El enental 28nal ysis (C27H25N3M4): Calcd. (%9 : C,
71.19; H '5.53; N, 9.22 Found (%9: C, 70.90; H, 5.52; N, 9.11; IR (KBr)
cm : 3477, 1753, 1632, 1508, 1462, 1304, 1242, 1099, 1016, 945, 787; 10
"H-NWMR 6_(CDC13) ppm 1.74 (6H, s), 2.59 (3H, s), 3.67 (3H, s), 3.86 (3H,
?rg, g.?lg%), 6.90((1 H m, 6.96 (L H n), 7.06 (1H, n), 7.25 (1H,

, 1. \ , 7.85 (2H, m. .Exanple3 8.99 0
3, 4- di chl or o- 303 BRBRTSERRAr O éll%ilgﬁé%@ lyPxeen) '3%&15-?& of g -fethgxy-1433-
di chl oronet hane. T his solution, ;/10.9 . . .
3- net hyl mm%mrﬁmcf%yfﬁwla%men%@ bid 19\%%3]6 ‘%dﬁéﬁ'tHF’SB\X}'génqpylFlbed?ﬂc’lme’
tenperature, and the m xture was stirred at roomtenperature for 70 hours.
After théleenfdhs QPR 23¥a8OPBItedt e was filtered of f. The mother Iiquid was
concentrated, and 32 ml of acetic acid and 32 nml of water were added to the
concehtrate, and the mixture was allowed to react at 100 C for 1.5 hours.

After the reaction gonpl eted, the precipitate was collected by
filtrati Yfltnepoiy; sm@%s%% @’f n-butanol, 25 mM of toluene and 0.41 g of

vas al | ORIl PARS Ginthdb0et (G g A IR 8% ReoPRact i on was
She commount 5. P2e MBIt ine por niEouESds M IGH S3R R0 4, P ¢P 07T 9 O
é?ZSTZZﬁméC %@9112-;5%0}?%9( kﬁigj?‘gé%'ﬁ%ﬁlg‘?é’fb%%aoﬁ’ff@ 52,(%1:308:: 1236,
5 O ST B 5 A0 TR 5

M. 7.86 850 (M m), 6.96 (1H, m), 7.06 (1H, m), 7.25 (1H, m), 7.42 (2H, m), 7.85 (2H, m).

'Example 3

8.99 g of 3,4-dichlorb-3-cyclobu’tene-1,2-dione was dissolved in 59 ml of.

15  dichloromethane. To this solution, 10.91 g of 3—methy1-1-pheny1-2-pyrazolin;5-one was
added dropwise at room temperature, and the mixture was stirred at room temperature for

70 hours. After the reaction, the precipitate was filtered off. The mother liquid was
concentrated, and 32 ml of acetic acid and 32 m! of water were added to the concentrate,

and the mixture was allowed to react at 100 °C for 1.5 hours. After the reaction was

20  completed, the precipitate was collected by filtration. To this, 25 ml of n-butanol, 25 ml
of toluene and 0.41 g of 5-chloro-1,3,3-trimethyl-2-methyleneindoline were added, and

.the n.lixture. was allowed to react at 110 °C for 1.5 hours. After the reaction was:

completed, the precipitate was collected by filtration to give 0.77 g of the compound 3.

25  Melting point:  283-285 C;
Elemental analysis (C,4H,,CIN;0,): Calcd. (%): C, 67.90; H, 4.82; N, 9.14
| Found (%): C, 67.91; H, 4.69; N, 9.12;
IR (KBr) cm':3448, 1765, 1641, 1452, 1300, 1236, 1094, 1041;



Exanple 4 5 In a manner simlar to that in Exanple 1 except that 2.08 g of
;3-nmethyl -1 p- nethoxyphenyl - 2- pyrazol i n-5-one was used instead of

3-nret hyl -1 - phenyl - 2- pyrazol i n-5- one, 221 g of the conpound 4 was obt ai ned.
Melting point: 247-249 C, 10 El enental analysis (C27H25N3OX4): Calcd. (%:
C, 71.19; H, 5.53; N, 9.22 Found (%9: C, 71.28; H, 5.66; N, 9.01; IR(KBr)
cnt 1:2927, 1753, 1628, 1481, 1437, 1302, 1242, 1155, 1097, 1072, 104

“H VR 6 'HEMMR3) (GREL ) o 1 BHOTS 3), 2é85§H(9H’5 63Y3H,3)6%779 G, shY, 023(1513 (3H,
s), 5.85 (1H, 27 (1H, m, 7.39 (2H m,
7.73 (2HmW26i§21,E§%)ar7‘p?‘l5e(g§ mapr?%@ﬁh@"r) érﬂrpérmlo that in Exanple 1 except
that 1.42 g of 3-nethyl-Il-m nethyl phenyl -2-pyrazolin-5-one was used

i nstead of 3-nmethyl-I-phenyl -2-pyrazolin-5- one, 2.5 g of the conpound 5
was obtained. 20 Melting point: 250 C, Elenental analysis (C27H25N303):
Cal cd. (dxample473 79: H 5.73; N, 9.56 Found (%: C, 73.66; H, 581 N
9.58; IR (KBr) cmi: 3435, 1755 1633, 1483, 1305, 1244, 1095, 1046;

"H-NMR b (CDCL aﬁpﬁaneasma(féw thag yin Ezawpe(hﬁxcesP} thay 208 g 9f; 3- @ythylsles (3H
s), 5.85 (1H, 8), (IH_ m, 7.13 (1H 7.39 (2H m,
7.66 ( 1Hmetpoxypheésyl- @mrﬂﬁim-%@e veas Jiepd dnseagl ﬁf a rﬁﬁﬁﬂef-pg?qﬁl”?lawra@elne at in
Exanpl e 1 except .that 1. 42 of 3-nmethyl-1 p-

met hy| phéR§d L bgﬁflT&’SfBF’ipﬁu‘Bi Was QRiaingled i nst ead of

3-net hyl - I - phenyl - 2- pyrazol i n-5- one, 1.74 g of the conpound 6 was

obt ai ned.

Melting point: ~ 247-249 C;
10  Elemental analysis (C,,H,;N;0,): Calcd. (%): C, 71.19; H, 5.53; N, 9.22
Found (%): C, 71.28; H, 5.66; N, 9.01;
IR (KBr) cm™:2927, 1753, 1628, 1481, 1437, 1302, 1242, 1155, 1097, 1072, 1045;
'H-.NMR & (CDCl,) ppm: 1.74 (6H, s), 2.58 (3H, s), 3.67 (3H, s), 3.83 (3H, s), 5.85 (1H,

s), 6.95 (2H, m), 7.13 (1H, m), 7.27 (1H, m), 7.39 (2H, m), 7.73 (2H, m). |

15
Example 5
In a manner similar to that in EXamplé 1 except that 1.42 g of 3-methyl-1-m-
methylphenyl-2-pyrazolin-5-one was used instead of 3-methyl-1-phenyl-2-pyrazolin-5-
one, 2.5 g of the compound 5 was obtained.
20

Melting point: 250 °C; -
Elemental analys.is.(C27H25N3O3): Calcd. (%): C, 73.79;. H, 5.73; N, 9.56
Found (%): C, 73.66; H, 5.81; N, 9.58;
IR (KBr) cm™:3435, 1755, 1633, 1483, 1305, 1244, 1095, 1046;
25 'H-NMR 6 (CDCl,) ppm: 1.74 (6H, s), 2.41 (3H, s), 2.59 (3H, s), 3.68 (3H, s), 5.85 (1H,
s), 7.08 (1H, m), 7.13 (1H, m), 7.28 (1H, m), 7.39 (2H, m), 7.66 (1H, m), 7.67 (1H, m).



5 Melting point: 253 C, Elenental analysis (C27H25N303): Calcd. (%: C
J73.79; H 5.73; N, 9.56 Found (%: C_73.74, H 5.60; N, 9.51; IR (KBr)
crt 1: 3435, 2927, 1755, 1630, 1481, 1468, 1304, 1242, 1124, 1070, 1045; 10
"HNWR 6 (CDC13) ppm 1.74 (6H, s), 2.37 (3H, s), 2.58 (3H, s), 3.67 (3H,
s), 5.84 (1H, s), 7.13 (1 H m, 7.23 (2H, m, 7.27 (1 H m, 7.39 (1 H,
m, 7.41 (1 H m, 7.72 (1 H n. Exanple 7 In a manner simlar to that in

Exanpl e ﬁxél)@@@& that 2.15 g of 1-(4-nitrophenyl)- 15 3
-pyrrolidino-2-pyrazolin-5 -one was_used instead of . 3-net

- phenyl - 2- pyr aifleirWl@-erl 6‘%1,“" 30 that in Erample L xesat At 3438 OEﬁlf’-H%th%lal.'pNEI ting
int: 254 C.  E tal i C29H2 7N (CB) . (9. .,C, 66.27; H
ol S L e (CHENSED | U eyl

cm : 3440, 2968, 1759, 1510, 1475, 1454, 1290, 1238, 1165, 1107, 1064; :
"H NVR 6 opepots oifhefompound Ggpps dbjained. 98~ (41 ¢, J=6. 6Hz), 3.61 (3H, s),
3.69 (4H, t, J=6.6Hz), 5.70.(1H s), 7.08 (1H n), 7.24 (1H, m, 7.37 (2H
m), 8521 (2H n), 8.25 (2H, n). 25 Exanple 8 1.51 g of

3, 4-di chl I‘Q-3-CX(_3|OE$I# e,.qe-l, 2-dione was dissolved in 10 nl of ethyl

acet at e. MYURSPUNs ol go1 or: 3.26 g of

1,1, 3-tripethyl-2-nethyl 1z[ a]4.ndgl.i pe ] a dropwi se at 4 C,
and the MHSHGHA appl¥sis 'ZFI‘TigIgPCSPS“ 48%C‘fl'gl)’)28h s.*ﬁkf?eﬁgsﬁé reaction, the
precipitate was collected by filgratign. ~T- ) i l.id was added to
9.1 g of trifluoroacetic acid a W(f‘% 8’ Zl‘f’]ﬁg{’g’rbfb?gjhg%tlhe m xture was

al I owed ct at AR I I e i conpl et ed,
it aﬁfil(gﬁg)o% AhgactIods 198, 36501481, 1460, %304, "2a2EA%N] TR
10 'H-NMR 5 (CDCL,) ppm: 1.74 (6H, ), 2.37 3H, 5), 2.58 (3H, 5), 3.67 (3H, ), 5.84 (1H,

s), 7.13 (1H, m), 7.23 (2H, m), 7.27 (1H, m), 7.39 (1H, m), 7.41 (1H, m), 7.72 (1H, m),

Example 7
In a manner similar to that in Example 1 except that 2.15 g of 1-(4-nitrophenyl)-
15 3-pyrrolidino-2-pyrazolin-5-one was used instead of 3-methyl-1-phenyl-2-pyrazolin-5-

one, 2.76 g of the compound 7 was obtained.

Melting point: 254 °C;
Elemental analysis (C,gH,,NO;): Calcd. (%): C, 66.27; H, 5.18; N, 13.33
20 Found (%): C, 65.98; H, 5.32; N, 13.05;
IR (KBr) cm':3440, 2968, 1759, 1510, 1475, 1454, 1290, 1238, 1165, 1107, 1064;
'H-NMR § (CDCl,) ppm: 1.71 (6H, s), 1.98 (4H, t, J=6.6Hz), 3.61 (3H, .s), 3.69 (4H, t,
=6.6Hz), 5.70 (14, s), 7.08 (1H, m), 7.24 (1H, m), 7.37 (2H, m), 8.21 (2H, m), 8.25 (2H,
m).
25
Example 8
1.51 g of 3,4-dichloro-3-cyclobutene-1,2-dione was dissolved in 10 ml of ethyl

acetate. To this solution, 3.26 g of 1,1,3-trimethyl-2-methylenebenz[e]indoline was



5 distilled off with a rotary evaporator. To the residue, acetone was
.Jadded. The m xture was heated and then the insoluble material collected by
fiitration. To this insoluble material, 30 m of n-butanol, 30 m of
toluene and 1.36 g of 3-nethyl-I-phenyl-2- pyrazolin-5-one were added, and
the m xture was allowed to react at 110 C for 2 hours. After the reaction

i oot 8 an oyl f i Rt AR
C oo shrtes i o s iyttt el el s
(34,20 A gy S B U i g koo
e el ek e B e 1
e o
5, Al dn e e
o). . 2 ) of ot FERY yim o ey 5hd S of gtV a0 e
T SRR L e OO R AR
chl or ot o 1 & e Henclidn y2is PP BR RESRAP M Cottberda by filatiofto Ee B8 17

10  ofthe compound 8.

Melting point: 280 °C or above (dec.);
Elemental analysis (C,H,sN;0,):  Caled. (%): C, 75.77; H, 5.30; N, 8.84
' Found (%): C, 75.80; H, 5.52; N, 8.76;
15 IR (KBr) cm":15'24, 1497, 1471, 1460, 1435, 1304, 1265, 1097;
'H-NMR § (CDCl,) ppm: 2.01 (6H, s), 2.61 (3H, s), 3.81 (3H, s), 5.92 (1H, s), 7.2-8.3
(11H, m).

Example 9
20 In a manner similar to that in Example 8 except that 4.75 g of 3-ethyl-1,1-

dimethyl-2-methylenebenz[e]indoline = was used . instead of 1,1,3-trimethyl-2-

methylenebenz[e]indoline, 2.75 g of the compound 9 was obtained.

Melting point: 221 C;
25  Elemental analysis (C;;H,;;N;0;):  Calcd. (%): C, 76.05; H, 5.56; N, 8.58
Found (%): C, 75.94; H, 5.54; N, 8.57;
IR (KBr) cm™:1525, 1497, 1468, 1450, 1437, 1333, 1300, 1255, 1209, 1095, 1020,
'H-NMR § (CDCL) ppm: 1.50 (3H, t, J=7.3Hz), 2.03 (6H, s), 2.62 (3H, s), 4.2-4.4 (2H,



shown in Table 4 (Conpounds 10-15 and 17 were prepared in Exanpl es 22-27
Jand 29 Dbelow, respectively). 10 Exanple 11 Ti, T2, (m-n2)(%/(T2-T1) (O
and (m-n2)(% for the conpounds 1-3, 38, 6, 8, 10-15 and 17 neasured with
TG DTA (a thernogravinetric-differential thermal analyzer) are shown in
Tabl e 4 (Conpounds 10-15 and 17 were prepared in Exanples 22- 27 and 29
bel ow, respectively). 15 Conparative Exanple The spectroscopic (nmaxi num
absor bi ngl)v@%(léhgiﬁ-h&é (WBian)-extinction coefficient) and thernal
deconposition properties (weight losing-initiation tenperature, weight

| osing-term nation tenperature, ratio of the loss in weight, and
tenperature sl ope 20 of the loss in weight) which were neasured for the
squaryl | Grawpled8unds represented by the following fornulae (a), (b) and
(c) in a procedure simlar to those in Exanples 10 and 11 are shown in
Tabl e 4. The cdhpdnaxdmumapbsemiiopbyavilensths (i hdsandethealogdr(@i ni§ 2 dnelae
procedure described in Angew. Chem Int. Ed. Engl. 7(7), 530-535 (1968),
and the extineounseetfieipni)\as theynanmam ghsorption vivalsnats foma chiprderm peluriscr i bed
in Japanese 25 Unexam ned Patent Publication 339233/1993, 33 0- HO N (a)
ONJ OH oof thy prepargg comppundp3, S, 6, 8, 10-15 or 17 were measured. The results are

shown in Table 4 (Compounds 10-15 and 17 were prepared in Examples 22-27 and 29

below, respectively).

10  Example 11
T1, T2, (m1-m2)(%)/(T2-T1)(°C) and (m1-m2)(%) for the compounds 1-3, 5, 6,
8, 10-15 and 17 measured with TG-DTA (a thermogravimetric-differential thermal
analyzer) are shown in Table 4 (Con{pounds 10-15 and 17 were prepared in Examples 22-
27 and 29 below, respectively).
15
Comparative Example
The spectroscopic (maximum absorbing wavelength and molar extinction
coefficient) and thermal decomposition proberties (weight losing-initiation temperature,
weight losing-termination temperature, ratio of the loss in weight, and temperature slope
20  of the loss in weight) which were measured for the squarylium compounds represented by
the_following formulae (a), (b) and (c) in a procedure similar to those in Examples 10 and
11 are shown in Table 4. The compounds (é) and (b) Wefe synthesized according to the
procedure described in Angew. Chem. Int. Ed. Engl. 7(7), 530-535 (1968), and the
compound (c) was synthesized according to the procedure described in Japanese

25  Unexamined Patent Publication 339233/1993.



C 2+ OH(C M 0" HO 34 Table 4 Spectroscopic and thermal deconposition
Jproperties of squarylium conpounds Spectroscopic properties (chloroform
sol uti on) Thermal deconposition proper¥ies Conpounds max log E Ti T2
(m-nm2) (%9 (M -n2) (nm (C (O (T2-T1) (O (% 1 571 5.2 279. 1 301. 1
1. 3 27.8 2 583.55.2282.2301.3 1.4 26.6 3 576.55. 3 302.9 316.9 2.6
36.3 5 571.5 5.2 297.0 316.0 1.8 33.2 6 571.5 5.2 281.7 303.6 1.4 30.4 8
589.5 5.2 291.2 301.3 2. 1 21 1 0564.55. 3 260.7298.91. 141.4 11
563.0 5.0 274.3 290. & 22. 2 559.5 5. 1 265.7 279.5 1.6 22.4 1 3
573.5 5.4 268. 3 .0 5.3 268.3 289.51. 531.7 15
571.5 5. 3 259 0 569.0 5. 274. 1 297. 1 1. 5 35.4
9 33

0 1
Conpar a t iwe D9 5.0 319.9 334.3 1.8 26.4 b 633 5. 5 328.8
337.1 5. 3 OH O

@f}s o ©



c.598 4.8 308.4 327.5 1. 5 27.8 35 Exanples relating to the optical
;recording nmedia will be illustrated bel ow. Exanple 12 A solution prepared
by* di ssol ving the conpound | in 2,2, 3,%—tet rafl uoro-1- propanol was
spinner-coated on an injection nol ded-pol ycarbonate substrate of 0.6 mm 5
't hi ckness having a gui ding groove of the groove depth of 1,750A, the half

band width of 0,25 m and . the track pitch of 0,74 /1 mto form an organic
dye | ayer [#hl&# n§pacHascopisiand thezwal fecopgposition propeyties.of sTHAHIYM SPrRPRYnds o

resul ti g recor 'ﬁ&t%i@&ﬂoﬁé&ﬁessm"\“ In Table 5. In the table, n
represents a refjr (ﬁltlve I nde u?fonth single |l ayer of the recording |ayer,

and k rgpresents 18§?§°ﬁgt?° n-coeffici dhermalodqepagositigp|Rropeftigeti ve

| ayer hgvin tage t hi ckness of 1, 200A was provided thereon by a sputtefing
met hod, aioﬁérég? edqtive, 'ayer| havi ng the .t.hi dknegs of , 7 rt_heé

provi ded thereon wi th=an acryi°#¢ phpt opol yner? a nj ecti of

mol ded- |pol ycar bonat(gnf | at| substrate tfayi g ¢Op i h{l&nEY ot . 6 ®n wa
adher ed fHfrereto—wr T g i1 & PHPLIRO] YITEL, L,O |PT EPl § a T egcor
medi um |15 AR EAM Qi@al :ts_éez—ol_dbrz“}ﬁhfthg&ﬂrlepapedalrgccr di-hg gizec e Wi t h
trackind (I 2near sped of| 3. 5. Al sef.2P2udi[ng0k-He |seni dodduct of | 86 beam
havi ng gn osgi | l{at i grs. swavel emggh of 3950 nnm3as® ¢ beam.di aneter @6.3L. 0, u

and tfemtheJrec a—sirgnat s wWas od W T hn ont1 ngou am of
{T]he Sem !gifslg. havlign%' %n ro} nél.gle‘lpd;f 1 lg\fxéqznr wval n?\lr'ﬁ%ln af Engs'%

n
oT 1 CALT UTT VVCKV U1 CIIULll Ul [wAv) UL

(reprodicti of power 58k 50. 7| mAP. 2The| 12844l t]i AB3-6 gnal prdpertibs 38 ar
shown ir Tablge 6 Ezgoml es| 13512 The 29¢cdr|diBdy 3enbr ark lwas fprnBdl. 2 n

pEner PRI ST o561 Rar 1Y iBhat T oebxAnphgg 12 [excepf, it hat | heggappogind

U7

v

ne oo

2, 4, 5, as Seo—+hst f H—F = .
The opt ilcall donsk anB83-0 t he Pelul t | fd% bdold-ng | renbriade aro| shdar-in

Tabl e 5.] Fur ther|ror 859.65he | ecdr di ng| r#68i U RS Forned §.6 a_mahne?2. 4

completdly 1 3 . 573.5 5.4 268.3 | 289.5 1.5 31.7
14 567.0 5.3 268.3 | 289.5 1.5 31.7
15 571.5 5.3 259.0 | 293.0 1.6 34.0
17 569. 0 5.1 274.1 | 297.1 1.5 35. 4
Compara-— : - : :
tive -
Examples
a 509 5.0 319.9 | 334.3 1.8 26. 4
b 633 5.5 328.8 | 337.1 5.2 43.3
598 4.8 308.4 | 327.5 | 1.5 27.8




simj)Jar to that in Exanple 12 and the signal properties thereof were
Jmeasured. The resulting signal prope é‘i es are shown in Table 6. 36 Table
5 Optical constants of recording manbl% ne ), =635nm;~ =650nm-F n k n T k
Example 122 . 81 0. 312.570. 10 Exanple132.830. 57 2.
0. 24 Exanple 14 2.88 0.28 2.60 0.07 Exanple 1 52. 780. 332. 5

12 Exanple 16 2,96 0.12 2.59 0.05 Exanple. 1.7 2 ..9.3.0. 3 4 2. 7 2
1 3 “Exanpl Examples fplstige bihs Pa%ag?%%fd‘%ﬁ%%'gbiﬂb‘sgmﬁd el 31
04 Fxangle.32 2.52 0.05 2.37 0.03 Exanple 332 . 750 . 1 48
0 4 34 2.72 0.25 2.50 0.07 Exanple 35 2.59 0.15 2.36 0.07

Exanple 36 2.58 0.07 2.39 0.Q2 .Exanple,37 2.62 0..16 2. .05 37 ., Table 6
?I gnal (pr o]Ejlert ePlyton, B’E?B?Iﬂﬁl(r)@' ﬂ‘éa‘ﬁﬁﬁ% %fﬁog@f)%ﬁgel( R %’%ﬁ%ﬁt@%ﬁ)_ldegt h?% ;
itter(9 at portion 111/.1top Exanpl 2 6.5 .46 2 : le 1 3
> 4. o obropap! oS spInpStserpieg orein i QURR R ol artips Syl gf 06 TATP £

6 5  thickness having a guiding groove of the groove depth of 1,750 A, the half band width of

NN

coou~
N

0.25um, and the track pitch of 0.74 um to form an organic dye layer having the
thickness of 900A. The optical constants of the resulting recording membrane are
shown in Table 5. In the table, n represents a refractive index of the single layer of the
recording layer, and k represents an extinction coefficient.

10 Then, a gold refractive layer having the thickness of 1,200A was provided
thereon by a sputtering method, a protective layer having the thickness of 7 u m was
further provided thereon with an acrylic photopolymer, and then an injection molded-
polycarbonate flat substrate having the thickness of 0.6 mm was adhered thereto with an
acrylic photopolymer to prepare a recording medium. _

15 .An EFM signal was recprded on the prebared recordiné medium with tracking
(linear speed of 3.5 m/sec.) using the semiconductor laser beam having an oscillation
wavelength of 650 nm and a beaml diameter of 1.0 1 m, and then the recorded signal was
reproduced with a continuous beam of the semiconductor laser having an oscillation
waQelength of 650 nm (reproduction power of 0.7 mW). The resulting signal properties

20  are shown in Table 6.

Examples 13-17
The recording membrane was formed in a manner completely similar to that in
Example 12 except that the compound 2, 4, 5, 6 or 9 was used instead of the compound 1
25 (Examples 13-17). The optical constants of the resulting recording membrane are shown
in Table 5. Furthermore, the recording medium was formed in a manner completely
similar to that in Example 12 and the signal properties thereof were measured. The

resulting signal properties are shown in Table 6.



6 2. 56 2. 48 88|gnal

'_\

nodul ati on depth and |OWthteI’

Exarrple 36

properties of the hi gh refl ectance,

13\.@

6 6 4.

hi gh

that are conformable to DVD-R standard
proposal were obt ai nedabls SERPHplconstants plaeenrdinggnarelirtdn was formed using a

m xt ur e pf—the—Tonmpgumd—Tand—the  netar CONprex No. 3 (See Tanfe—2] wei ght
rati o of] conpound 1/[met al qogpg ex5 Mgy 3=10/ 3) mstgga:el &b ¢ hemconmpoupd in
Exanpl e [12. The recqrdimg mediunqrwas rradi gred w thr th a xenon
lanp (50, 000 10 luxes) fer 10 Hours, gand ajremai ging r t|o ok an opti cal
density pEs—evaruatgd. Tie T erngi T g Tatio]of ail OptTcal denst ty RS
cal cul ategxaqjx)lghfgollog Ng 18qugti op: FEMai Ni ngor & 70 0 angogt hcal | density
= 1d/l o &0 9— o Optrcat densrty after Trradrattom—+0—Spttcpl
density bg{%@elir;ﬁdl at |20rg 315 The pegylbts of the 4 pght |respstance fest are
shown i nf—Fabie—7- 8 Exanptes 1921 The Tgcording faygr was formefl, using
t he aronpt g N4 corrpgurglg\lo 104¢ . (mge Tabl e213 i nsfeadgofp ¥he petal
conpl ex anmpte 19 —and{forther usinmg a

Example 15 2.78 0.33 2.55 0.12

Example 1 6 2.96 0.12 2.59 0.05

Example 1 7 2.93 0.34 2.72 0.13

Example 3 0 2.73 0.25 2.48 0.08

Example 3 1 2.49 0.12 2.31 0.04

Example 3 2 2.52 0.05 2.37 0.03

Example 3 3 2.75 0.18 2.48 0.04

Example 3 4 2.72 0.25 2.50 0.07

Example 3 5 2.59 0.15 2.36 0.07

Example 3 6 2.58 0.07 2.39 0.02

Example 3 7 2.6 2 0.16 2.39 0.05




5 mxture of the conpound 4 and the netal
2)(Exarrp|e 20) or a mxture of the conpound 4 and the aronatic am ne
"conpound No. 113 (see Table 3)(Exanpl’é¢ 21) instead of a nixture of the
conmpound 1 and the nmetal conplex No. 3 in Exanple 18. A light resistance
test was perforned on the resulting recordi ng layer in a manner simlar to

conmplex No. 12 (see Table

5

10

that in Exanple 18. Th e ts of the esistance test are shown 10
iog Tablg 7. Table 7 Re ng g ﬂ?er?eéssqf ?Cgﬁc@%gfngg]t of recording | ayer

mpound| Li ght st abifl ige &%H@é ng M@Hdl@t% ddosn (WNos. Chtciealy) denpity (9
Exanpl e E 8 1 3 84 Bx n@’[;% chcb 4 9 1I T arrpl(é ?ql 218433)8 Exa)r/rpl(e/()
2141 392 FEx H%é%'—?rnf 11/ ~top
3, 4-di ch' Qf@m?yecyqz dbut en®-3, 2 di one was dészoRved in|{35 ni8 oft
clil glr]ltslrorrgg;ﬂnﬁg thl S %o}lutg on,” 1.54 g gf1 o 1l 9.0 ;

- S—cH-—frethyH—2—reth eretrndotne tded—dopwd 4 C] an
t he m xt Eéa 8 §t4rlred af é for hour évﬁf r_the .
reaction Bkafrtpﬂléelv@s vvash@d4W|.‘ih watjer, an@ 1 hé vol atil e cohpbnent has
(rj:a:it:juae Esign{ lgr?rgthe or gagl q Iayer W th 8 gobary evapor at®r 9 To the .dd ;
_ o rethan 29—t bgtyt—Tethvt ngr Were adaddeaq.
After th E nipflplrl’z-\ﬂq hea ; 7\:]1‘ 1‘|rr|n§3 :iy h_Olll yfhgéllcnlnhe
mat eri al | Weanpdel Be@tled by & Bltd ation. The bR ailned  solid whs3added|to a
mx{ure JExanﬂ,g’ g pj triflugragacetiq acid gmsl, . 14 g of wat®rd and the 39

xture ¥ 0 O TE 45 for A
conpl ete Exqnple He %‘ porent—vers—eh sné)ugd G;Ee‘n_tne 8 8 | "
evapor at JEX?deetﬁe?’rem du€ 518 1 ofl n- bubahoP 13 mi| of 13 Bene afhd 0. 73
g of 1, 3| £dimpthgl4 2 pyrazoBi.n-5 -ore were6atldéd, and| the &i Xture Was
al | oned %Xgn%a}gt 33§ [II0 Cder p hourls. Aftgrothe reaction vasg

Example 3 6 60.3 64.1 8.9
Example 3 7 62.5 62.4 8.8

Signal properties of the high reflectance, high modulation depth and low jitter

that are conformable to DVD-R standard proposal were obtained.

Example 18

A recording medium was formed using a mixture of the compound 1 and the

metal complex No. 3 (see Table 2; weight ratio of compound 1/metal complex

No.3=10/3) instead of the compound in Example 12.

The recording medium was irradiated with the light from a xenon lamp (50,000

luxes) for 10 hours, and a remaining ratio of an optical density was evaluated. The

- remaining ratio of an optical density was calculated by the following equation:

15

Remaining ratio of an optical density = I,/I, X 100 (%)

I,: Optical density after

irradiation;

I,: Optical density before irradiation.

The results of the light resistance test are shown in Table 7.



5.conpleted, the volatile conponent was distilled off with a rotary
,evaporator. To the residue, 3 m of ethanol and 1 m of chloroformwere
added, and the mixture was heated w BB stirring for 1 hour. After the
mxture was cooled to roomtenperature, the insoluble material was
collected by filtration to give 1.23 g of the conpound 10. 10 Melting
point: 188-191 C, El enental analysis (C24H27N303): Calcd. (%9: C, 71.09; H,
6.71; N, 10.36 Found (%: C, 70.84; H, 6.65; N, 10.20; IR (KBr)

cm 1:1747, 1612, 1441, 1302, 1186, 1088, 1068, 1016; 'H-NVR 6 (CDCl3) ppm
1.01 (3HExamplesi9-2l1p), 1.47 (2H, qt, J=7.3, 7.6 Hz), 1.76 (6H, 15 s),
1.81 (2H, if, J=7.6, 7.8 Hz), 2,51 (3H, s), 3.55 (3H, s), 4.07 (2H  t,
J=7.8 Hz), 5.9bhq mecording layer was formed,ysingthe arqmatic aayine pompoyndiNo.}04 Exanpl e
23 0.54 % of 3, 4-dichl oro-3-cycl obutene-1, 2-di one V\Bg% di %%Ihved in 13 m of
ethyl 2(readeblstld) insieadrpisthe netelj epmplex do. § (kxample 19), an er using a -
1, 3,3-trinethyl -2-net hyl enei ndol i ne. was added ropw se at r(“l)om

t enpet at ieurepddhe qampgund ¢apd fieametal qongiexsNoy & 'Ear?b‘e?)ég % &%) Of ahour .
After the reactjiqn, the precipitate was, col|ected by filtration. e

obt ai nedmi¥pregodhe compppud; 4 and the rqraatigs aming eprgpoupd ; e, oé%@t?agn'aci d and

60 ng of ter, and the mxture al | owe 0 act at 45 C for, 1 hour.
After thdExaphlegh m@aé%ﬂr@m ok e C%P%‘f’}% Ite,-af%gt m%ﬁé?mpl%a‘gadﬁ Qilled
off with_a rotary vaporator. To the rfsidge, tﬁ‘?m lﬁf acet nel was added.
After thEXanRedSe fostsfange st WaHRTTRMGE 04 ESHHRE ICCRBURE ' HdDis ol ubl e

e ey S 5h Bk P Bkt T, e ok ER! PG o ® ™ ©f
1-phﬁ¢1yl Tziatb;i‘fl uor onet hyl - 2- pyrazol i n-5-one were added, and 40 the
m xture WhE¥PH {-oned to react at 110 C for 15 hours. After the reacti on was

conpleted, the precipitate was collected by filtration to give 0.48 g of
the conpound 11. Melting point: 268-269 C, 5 Elenental analysis

( C26H2ONB03F3) il Clla il 1t rEstarice tdk of vebdinbl1aydr 76

Compound | Light stabilizer | Remaining ratio of
Nos. Nos. : : .Optical density (%)
Example 1 8 1 3 84
Example 1 9 1 104 91
Example 2 O 4 12 88
Example 2 1 4 113 92
Example 22
‘15 2.65 g of '3,4-dichloro-3-cyclobutene-1,2-dione was dissol_Ved in 35 ml of

diéhloromethane. To this solution, 7.54 g of 1;butyl-3,3-dimefhyl-2-methyleneindoline
was added dropwise at 4 °C, and the mixture was stirred at 4 “C for 1 hour. After the
reaction, the reaction mixture was washed with water, and the volatile component was
distilled off from the organic layer with a rotary evaporator. To the residue, 20 ml of
20  methanol and 20 ml of #-butyl methyl ether were added. After the mixture was heated
with stirring for 1 hour, the insoluble material was collected by filtration. The obtained

solid was added to a mixture of 0.43 g of trifluoroacetic acid and 0.14 g of water, and the



Found (%: C, 65.29; H 4.22; N, 8.63; IR (KBr) cnm ':3446, 2933, 1761,
.1635, 1477, 1454, 1315, 1227, 1183, 1130, 1068, 989; 'H- NWR 6 (CDC13) ppm
1.75 (6H, s), 3.81 (3H, s), 5.98 (1H, , 7.25 (1H, m, 7.33 (1H nm, 7.38
(1H, m, 7.43-7.49 (4H, m, 7.86 (2H m. 10 Exanple 24 1.99 g of

3, 4-di chl oro- 3-cycl obut ene- 1, 2-di one was dissolved in 44 m of ethyl

2 ol i ks e e
col | ect gg'owief‘?qr‘fﬂoa?rftm?%”ﬁﬁ‘ e‘iﬁﬁgph‘e%mi%y Fﬁa%mpagﬁgbeer?%&ge?h?ﬁl?? 2' \3?85. 81
Po°r eact tafatas 6mIE G e 0 gt oniTi AR 3o et e B 0 a0t e
ol TR
sl drch g g P ol A I
EE g e b e IR
Eﬁlr Io]; iofeg rﬁvizgﬁ%ié)léﬁ ilhﬁar'i tAqe(S .t}beoﬂftﬁﬁeC%ﬁé@%@%ﬁgé&ﬁét{lg%ﬁﬂﬁ% Seelflg)%eq %e nt

poi nt : Zﬁa.t%’}agg\%.sgo%c?ggé%’.t;l?aﬁ%g‘%%%\%%'%aaéf%S?émk’WNggg?: lé’il (I\:/SI t I( g}og:

C, 70.01;, H 6.14; N, 11.13 41 Found (%: C, 69.81; H 6.05 N, 10.91; IR
(KBr) cm: 3446, 2933, 1761, 1635, 1477, 1454, 1315, 1227, 1183, 1130,

)
177 0an MenE RO ¢ JBESE e Rt el Ty 605 (1 k5 718
(1 H M gidméalahalsis @;,HINGS,){ 1 CalicdMos): €, 44.09; H, 6.71; N, 10.36
Found (%): C, 70.84; H, 6.65; N, 10.20;
IR (KBr) cm™:1747, 1612, 1441, 1302, 1186, 1088, 1068, 1016;
~ 'H-NMR 8 (CDCL) ppm: 1.01 3H, t, J=7.3 Hz), 147 (2H, qt, I=7.3, 7.6 Hz), 1.76 (6H,
15 s), 1.81 (2H, tt, J=7.6, 7.8 Hz), 2.51 (3H, s), 3.5 (3H, 5), 4.07 (2H, t, ]=7.8 Hz), 5.90 (1,

s), 7.11 (1H, m), 7.27 (1H, m), 7.39 (2H, m).

Example 23
0.54 g of 3,4-dichloro-3-cyclobutene-1,2-dione was dissolved in 13 ml of ethyl

20 acetate. To this solution, 1.24 g of 1,3,3-trimethyl-2-methyleneindoline was added
dropwise at room temperature, and the mixture was stirred at room temperature for 1 hour.
After the reaction, the precipitate was collected by ﬁltratioﬁ. The obtained solid was
added to a mixture of 1.8 g of trifluoroacetic acid and 60 mg of water, and the mixture
was allowed to react at 45 °C for 1 hour. After the reaction was completed, the volatile
25  component was distilled off with a rotary evaporator. To the residue, 6 ml of acetone
was added. After the mixture was stirred at room temperature for 1 hour, the insoluble
material was collected by filtration. To this insoluble material, 25 ml of »-butanol, 25 ml

of toluene and 0.69 g of 1-phenyl-3-trifluoromethyl-2-pyrazolin-5-one were added, and



5. (L H m. Exanple 25 1.45 g of 3, 4-di met hoxy- 3-cycl obut ene-1, 2-di one and
;1.42 g of potassium carbonate were added to 10 ml of nethanol. To this
"solution, 2.06 g of 1-phenyl-3- 10 iso opy! - 2- pyrazol i n-5- one whi ch had
been di ssolved in 15 m of nethanol was added dropwi se at room tenperature.
The m xture was stirred at roomterrperature for 1 hour. After the

reacti on, the precipitate was coll ecte f|| rati o Teobtalned solid
was adddbe pyxsEe wes ci’ﬁlo\‘ﬂ’/ﬁtléf’ re?sl‘ﬁclma]fclt #‘ Yhe 8 st ed to
3 with hydrochloric acid ent nof thelnsol '
mat eri al C\Rﬁ@fe&ﬂ F@d’t“?&?‘@f‘g" 8?*%3)’ %gﬁgoﬁﬁo gt Ql“h £2hs ?O@Rﬁélggzgded to a
m xture of 4 m of hydrochl OI’IC acid (concentration of 1 nol/L) and 32 n
of di nethylfornam' de, and the m xture was heated at 45 C for 1 hour. After

t he reactlon, el was added to the m xture. The m xture was
stirred ayelt lﬁg)p@n? or%%%' Gt’es and the insol ubl e mat eri al was collected by

Lol ke Slimesaisbyie (Grd SR ERR b sobs Bl B e ner e added.

and the m xture was allowed to r act for After the
i the vol a P%d@%#gs 19452 I\f‘?:k{z.

reacti on was conpl et ed, > Was™di S Ped off with a

Enf:xf‘giteet&ﬁfﬁﬁi‘”" GreafioPD Hkaf 167 h N A Re B, P LR B0y by
(dec.) E P CheD et SRt (il 95 Sl & PIIRRETY, 78051
1759, 1647 %f?&ﬁft%31,)’17}-%1-?;49?538*?)’?1%63(,2*‘1892; HNWR 6 (CDCL3) ppm 1. 37

(6H, 1? J= 6 8 Hz), 1.74 (6H, s), 3.65 (3H, sept, J=6.8 Hz), 5.83 (1H, s),
1H 7.25 (2H, ), 7.40 (4H m), 7.89 (2H .

Examplc_ZA
1.99 g of 3,4-dichloro-3-cyclobutene-1,2-dione was dissolved in 44 ml of ethyl

acetate. To this solution, 4.57 g of 1,3,3-trimethyl-2-methyleneindoline was added
dropw15e at room. temperature and the mixture was stirred at room temperature for 1 hour.

15  After the reaction, the precipitate was collected by ﬁltratlon. The obtained sohd was
added to a mixture of 5.81 g of trifluoroacetic acid and 0.18 g of water, and the mixture

was allowed to react at 45 “C for 1 hour. After the reaction was completed, the volatile
component was distilled off with a rotary evaporator. To the residue, 22 ml of acetone

was added. The mixture was stirred at room temperature for 1 hour and the insoluble

20  material was collected by filtration. To this insoluble material, 20 ml of n-butanol, 20 ml
~of toluene and 1.26 g of 3-n-propyl-2-pyrazolin-5-one were added, and the mixture was
allowed to react at 110 °C for 5 hours. After the reactibtl was completed, the volatile
component was distilled off with a rotary evaporatof, and the residue was purified by
subjecting it to column chromatography (silica gel: eluent chloroform/methanol=15/1) to

25  give 0.94 g of the compound 12.

Melting point: ~ 252.8-253.3 “C (dec.);
Elemental analysis (C,,H,;N;0,):  Caled. (%): C, 70.01; H, 6.14; N, 11.13



5.Exanple 26 1.45 g of 3, 4-di met hoxy-3-cycl obutene-1, 2-dione and 1.42 g of
Jpotassium carbonate were added to 10 mi of nethanol. To this solution,:
1.114 g of 1, 3-dinethyl-2- pyrazoli n- 5-dne whi ch had been dissolved in 15 n
of net hanol was added dropwi se at roomtenperature, and the m xture was
stirred at roomtenperature for 1 hour. After the 10 reaction, the
precipitate was collected by filtratjon. bt ai ned solid was added to 20

m  of d\c/ivazier ang after 15 nl hof ﬁ?‘éflfddE/P?F Grﬁ%gbéﬂch%%égﬁtlfatl on of 1 nollL)
tot Xt d

filtrati R (K%ﬁ)acrgbt%ﬁﬁg?::?%%olt?@ (S 4R 5T Boad 3 af&,a SIS0 o,

hydr ochl qu C ac concentration of 1

](cjl met hKI ;! f JpE 11 04 (G Hets Mgggﬁzt\)k@n(gg ?)e}ﬂ?g (%lfl b3S @Rper gt gr e
1 15 Al i
Lo L our e B8 STrLB, LR Ol of s AR5 OB Sl SR, 851 851 =0 o

toluege, %873 g of 1',2'-dinethyl spiro[cycl ohexyl- 1,3 -3Hindoliun] iodide
and 1°1 fmﬁU|noI|ne wer e added, and the m xture was allowed to react at
110 C for 8 hours. After the reaction was conpleted, the volatile

conponent was distilled off with a rotary evaporator. To the residue, 20 ni
of ethan 20 , added. The m xture was heated for 1 hour, and the

i nsol ubl I mas collected by filtration to give 1.99 g of the

Ry LT P By B a2 e
0% ot s Mot R, FETs A 8% o i 1
et

dropwise at room temperature. The mixture was stirred at room temperature for 1 hour.

After the reaction, the precipitate was collected by filtration. The obtained solid was

added to 50 ml of water, and after a pH of the mixture was adjusted to 3 with hydrochloric

acid (concenfration of 1 mol/L), the insoluble material was collected by' filtration. The

15  obtained solid was add.ed toa mixture of 4 ml of hydrochloric acid (coﬁcentration of 1
mol/L) and 32 ml of dimethylformamide, and thé mixture was heated at 45 °C for 1 hour.
After the reaction, 79 ml of water was added to the mixture. The mixture was stirred at
10 °C for 30 minutes and the insoluble material was collected by filtration. To this
insoluble material, 15 ml of n-butanol, 15 ml of toluene and 1.22 g of 1,3,3-trimethyl-2-

20  methyleneindoline were added, and the mixture was allowed to react ét 110 °C for 8
hours. After the reaction was completed, the volatile component was distilled off with a
fotary evaporator, and 15 ml of ethanol was .added to the residue. After the mixtﬁre was
heated for 1 hour, the insoluble material wés collected by filtration to give 2.97 g of the
compound 13.

25
Melting point: ~ 210-212 °C (dec.);

Elemental analysis (C,;H,,N;0;): Calcd. (%): C, 74.15; H, 6.00; N, 9.27
Found (%): C, 74.11; H, 5.90; N, 9.17;



Exanpl e 27 0.92 g of 3, 4-dinethoxy- 3-cycl obutene-1, 2-dione and 0.9 g of
Jpotassium 5 carbonate were added to 25 m of nethanol. To this solution, 1
g of 1-t-butyl-3-nmethyl- 2-pyrazoli n-%%one was added, and the nixture was
sStirred at roomtenperature for 2 hours. After the reaction, the
‘precipitate was collected by filtration. The obtained solid was added to

ﬁSfiFocm H?Waﬂtégf &8 g‘%@&ﬁ@ﬁﬁ% 5%5?7 H%llfﬂgq’vygfl q?%%gg(}tog%’lgewng[] erial was
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material was collected by filtration. To this insoluble material, 10 nl of
n-butanol, 10 m - of toluene, and 0.67 g of _
5-chloro-1, 3, 3-trinethyl -2-net hyl enei ndol i ne were added, and 15 the m xture
was aPlo eact at 110 C for 3 hours. After the reaction was
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to the mixture, the insoluble material was collected by filtration. The obtained solid was

added to a mixture of 11 ml of hydrochloric acid (concentration of 1 mol/L) and 35 ml of

d1methylformam1de and the mixture was allowed to react at room temperature for 1 hour.

15  After the reaction, the 1nsoluble material was collected by ﬁltratlon To this insoluble

material, 15 ml of n-butanol, 15 ml of toluene, 2.73 g of 1',2'-dimethylspiro[cyclohexyl-

1,3'-3H-indolium] iodide and 1.1 g of quinoline were added, and the mixture was allowed

to react at 110 °‘C for 8 hours. After the reaction was completed, the volatile

component was distilled off with a rotary evaporator. To the residue, 20 ml of ethanol

20 was added. The mixture was heated for 1 hour, and the insoluble material was collected

by filtration to give 1.99 g of the compound 14.

Melting point: ~ 251-252 °C (dec.);
Elemental analysis (C,,H,;N;0,): Calcd. (%): C, 71.44; H, 6.25; N, 10.41
25 Found (%): C, 71.13; H, 6.17; N, 10.41;
IR (KBr) cm™:3437, 2912, 1745, 1624, 1502, 1477, 1448, 1311, 1200, 1092;
'H-NMR & (CDCL,) ppm: 1.46 (2H, m), 1.95 (6H, m), 2.36 (2H, m), 2.50 (3H, s), 3.54
(3H, s), 3.79 (3H, s), 5.81 (1H, s), 7.20 (1H, m), 7.25 (1H, m), 7.44 (1H, m), 7.88 (1H,



After the reaction, the precipitate was collected by filtration. The
Jobtained solid was added to 50 ml of water. After a pH of the m xture was
adj usted to 3 with hydrochloric 5 aci #3(concentration of 1 nmol/L), the
insoluble material was collected by filtration. The obtained solid was
‘added to a mixture of 6 nil of hydrochloric acid (concentration of 1

nmol /L) and 33 m of dinethylformam de, and the m xture was heated at 75 C
for 1 ho#®): After the reaction, 66 nl of water was added to the m xture
and the insoluble material was collected by filtration. To this insoluble
material, 15 m of n-butanol, 15 m of toluene, 10 and 0.52 g of
1,3;3-trinethél-z-nethyleneindoline wer e added, and the m xture was

al | oned at 110 C for 5 hours. After the reaction was conpl eted,
the insoluble material was renoved by filtratjon. Then volatile

component was 8%t Bl Ped-bmathoxyr3-¢¥edo Jr2-iogei andaideh g:ag oRo4gsylum
evaporator. To the residue, 12 m of acetone and 2 m of _ethyl acetate
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material was collected by filtration. To this insoluble material, 10 ml of r-butanol, 10 ml

of toluene, and 0.67 g of 5-chloro-1,3,3-trimethyl-2-methyleneindoline were added, and

15  the mixture was. allowed to react at 110 °C for 3 hours. After the reaction was
completed, the volatile component was distilled off with a rotary evaporator, and the

residue was purified by subjecting it to column chromatography (silica gel; eluent

chloroform/methanol=15/1) to give 0.82 g of the compound 15.

20  Melting point: 259 °C (dec.),
Elemental analysis (C,;H,N;0,): Calcd. (%): C, 65.52; H, 5.96; N, 9.55
|  Found(%):C, 65.40; H, 5.77; N, 9.41;
IR (KBr) cm™*:1734, 1618, 1471, 1419, 1369, 1272, 1101, 1024;
'H-NMR § (CDCL) ppm: 1.57 (9H, s), 1.72 (6H, s), 2.50 (3H, s), 3.59 (3H, s), 5.79
25 (1H,s), 6.98-7.00 (2H, m), 7.32-7.34 (2H, m).

Example 28
2.34 g of 3,4-dimethoxy-3-cyclobutene-1,2-dione and 2.27 g of potassium



added to a mxture of 2 m of hydrochloric acid (concentration of 1 nol/L)
Jahd 12 nml of dinethylformanmi de, and the mixture was allowed to react at 30
Cfor 1 hour. After the 5 reaction, 2#%m of water was added to the
Jyixture, and the insoluble material was collected by filtration. To this

I nsol uble material, 20 m of n-butanol, 20 m of toluene and 0.69 g of

5-met hyl - 1,3, 3-tr] -2 i ndoling. ver.e. '
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are sho he above Ta ernore, the recordi ng nmedi um was
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properti €s wer'e neasur ed. e resul'ting signal properties are

showqgi n L Be 80QVer T3 Rinfthyl-2ABeth)RAMRAJINS! whRPIdde@binld 1 mixture was

allowed to react at 110 °C for 5 hours. After the reaction was completed, the insoluble

material was removed by filtration. Then, the volatile component was distilled off from
the mother liquid with a rotary evaporator. To the residue, 12 ml of acetone and 2 ml of
ethyl acetate were added and the mixture was heated. After cooling the mixture, the

15  precipitate was collected by filtration to give 0.77 g of the compound 16.

Melting point: ~ 251.7-252.5 °C (dec.);
Elemental analysis (C,;H, N;0,):  Caled. (%): C, 72.98; H, 5.14; N, 10.21
Found (%): C, 72.72; H, 5.11; N, 10.12;
20 IR (KBr)cm™:1508, 1477, 1448, 1311, 1278, 1242, 1159, 1072, 974;
'H-NMR 8 (CDCL) ppm: 1.69 (6H, 5), 3.84 (3H, 5), 6.05 (1H, 5), 7.43-7.69 (9H, m).

Example 29
1 g of 3,4-dimethoxy-3-cyclobutene-1,2-dione and 0.98 g of potassium

25  carbonate were added to 13 ml of methanol. To this solution, 0.99 g of 1-methyl-3-n-
propyl-2-pyrazolin-5-one was added, and the mixture was stirred at room temperature for
2 hours. After the reaction, 47 ml of ¢-butyl methyl ether was added to the mixture, and

the precipitate was collected by filtration. The obtained solid was added to 35 ml of



Agccqrding to the present invention, there can be provided squarylium
conpounds having spectroscopic and thermal deconposition properties
suitable for an 5 oscillation wavel ength of a sem conductor |aser used for
adigital versatile disc-recordable (DVD-R). Al so, DVD-R nedia having the
excellent light resistance as well as the high reflectance and nodul ati on
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representgnd A L86h \ﬁ_ﬁsogﬂmlﬁ@te@,l ey Ivoﬁfifé%nﬂ)%h&ﬁ Rds! dstiiRY idfOwh a rotary

10  evaporator. To the residue, 15 ml of ethanol was added and the mixture was heated.

After cooling the mixture, the precipitate was collected by filtration to give 1.37 g of the

compound 17.

Melting point:  194.9-195.4 °C;
15 | Elemental anélysis (C,,H,;N;0,):  Caled. (%0): C, 71.09; H, 6.71; N, 10.36
Found (%): C, 71.26; H, 6.70; N, 10.44;
IR (KBr) cm™:1606, 1510, 1460, 1427, 1304, 1238, 1200, 1113, 1072;
'H-NMR 6 (CDCl,) ppm: 1.01 (3H, t, J=7.3 Hz), 1.68 (2H, t, J=7.3 Hz), 1.72 (6H, s),
2.43 (3H, s), 2.88 (2H, t, J=7.3 Hz), 3.55 (3H, 5), 3.65 (3H, 5), 5.84 (1H, 5), 7.01 (1H, m),
20  7.19(2H,s).

Examples 30-37
The recording membrane was formed in a manner completely similar to that in
Example 12 except that the compound 10, 11, 12, 13, 14, 15, 16 or 17 was used instead of
25  the compound 1 (Examples 30-37). The obtained optical constants of the resultihg
membrane are shown in the above Table 5. Furthermore, the recording medium was
formed in a manner completely similar to that in Example 12 and the signal properties

thereof were measured. The resulting signal properties are shown in the above Table 6.



substituent, an aral kyl group, an aryl group, a nitro group, a cyano group
Jfor =an al koxy group; and n represents an integer of 0-4, and when n is 2-4,
then R6s are the same or different, & two adj acent R6s may be taken
together with two adjacent carbon atoms to 20 forman aromatic ring
optionally having a substituent. 2. An optical recording medium which
conprises a recording layer containing the squarylium conpound represented
by the general fornula (1) according to claiml. 3. The optical recording

medi um according to claim 2, erein the, .. recording |ayer contains a
l'ight stabilizer. 48 4. The oM@%’&aﬁﬁ% medi um according to claim 3,
wherein the light stabilizer is selected fromthe group consisti of a
netal conpl ex ordiga i nilei Presftn dnventon, THErG £ c JF Pg’c‘,’&fﬁ’ai ﬁ@laﬁagﬁ“hm
according to claim4, which contains 5-. 40 % by. .wei ght of the |ight

st abi | i z&PmpaYngds; RA¥ING SPEEFEOSERRIG 2Y) Rleﬁw%ﬁifamm iugn @?OPFHéeSoSb‘ttﬁéalfgfr & or di ng

medi um accar,ding to, an ne of cl ai 2-5, . wherein a sjngle |ayer, . of the
Fecor di ngsHgHan Warelepat ol dRpmicoRgIRtoT Ik iiedfoi digite vergtile Bigt yeclighle' o
extinctig oefficje of,,0.02 :.S: L-5 0.3 for the light qof a

waver engtBViZRye SSIDVDER siciiaipare e sxouges et iirEhat ol o e feb the
optical recordin di,um.according to a ne .of clains.2-6 10 rein

t he squar§iSeAwre Wﬂﬂ@a%?n §Pi ﬁarn%ben%rgvﬁgg gﬁﬂé‘f’ﬁtﬂﬁﬁ Hugphism WR%X\?’ESS in
wei ght in a principal |oss-inzweight. process in the thernogravinetric

anal ysi s ﬂ&‘fp‘psedﬁ’(‘i‘vg‘%fon éé?cé)fc.hn%.m%%?@f?opti cal recording medi um according to
any one of clainms 2-7, wherein the squarylium conpound of claim1l has a
ratio of the loss in weight in the 15 principal |oss-in-weight process in
the thernogravinetric analysis of 20 % or greater and a wei ght

l osing-initiation tenperature of 350 C or lower. 9. The optical recording
medi um according to any one of clains 2-8,



whi.gh has a track pitch on a substrate within the range of 0.7-0.8 u m and
*a"groove width at the half band wdth_wthin the range of 0.20-0.36 ,u m
'20° 10. The optical recordi ng nedium adéor di ng to any one of clains 2-9,

-whi ch has a recording or reproducing wavel ength within the range of 600-700
nm 11. The optical recording nmedi umaccording to any one of clains 2-10,
whi ch has a nmaxi mum absor bi ng wavel ength within the range of 550-600 nm and
alog E (Eis a nolar extinction coefficient) at said maxi mnum absor bi ng

wavel en 0 or .. 25 bigger.
g%’lat]:scaimed is: ' gger

1. A squarylium compound represented by the general formula (I):
RY ‘O HO
/ R3 /R1
N N =N
ke o ® (D

wherein, R' represents a hydrogen atom, an alkyl group optionally having a substituent,
an aryl group optionally having a substituent or a heterocyclic group optionally having a
substituent; R* represents a hydrogen atom, a halogen atom, an alkyl group optionally
having a substituent, an alkoxy group optionally having a substituent, an aralkyl group
10  optionally having a substituent, an aryl group optionally having a substituent, an amino
group optionally having a substituent or a heterdcyclic group optionally having a
substituent; R? and R* are the same or different, and represent an alkyl group, or R® and R*
may be taken together with an adjacent carbon atom to form an alicyclic hydrocarbon ring
or a heterocycle; R’ represents a hydrogen atom, an alkyl group optionally having a
15  substituent, an aralkyl group optionally having a substituent or an aryl group optionally
having a substituent; R® represents a halogen atom, an alkyl group optionally having a
substituent, an aralkyl group, an aryl group, a nitro group, a éyano group or an alkoxy
group; and n represents an integer of 0-4, and when n is 2-4, then R°%s are the same or
diﬂ’erent, or .two adjacent R% may be taken together with two adjacent carbon atoms to
20  form an aromatic ring optionally having a substituent.

2. An optical recording medium, which comprises a recording layer
containing the squarylium compound represented by the general formula (I) according to
claim 1.

3. The optical recording medium according to claim 2, wherein the

25  recording layer contains a light stabilizer.
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4. The optical recording medium according to claim 3, wherein the light
stabilizer is selected from the group consisting of a metal complex and an aromatic amine.

5. The optical recording medium according to claim 4, which contains 5-
40 % by weight of the light stabilizer relative to the squarylium compound.

6. The optical recording medium according to any one of claims 2-5,
wherein a single layer of the recording layer has the refractive index (n) of 1.5=n=3.0
and the extinction coefficient (k) of 0.02=k =0.3 for the light of a wavelength range of a
recording or reproducing wavelength =5 nm.

7. The optical recording medium according to any one of claims 2-6,
wherein the squarylium compound of claim 1 has a temperature slope of the loss in
weight in a principal loss-in-weight process in the thermogravimetric analysis of 1 %/°C
or greater.

8. The optical recording medium according to any one of claims 2-7,
wherein the squarylium compound of claim 1 has a ratio of the loss in weight in the
principal loss-in-weight process in the thermogfavimetric énalysis of 20 % or greéter and
a weight losing-initiation temperature of 350 °C or lower.

9. _ The optical recording medium according to any one of claims 2-8,
which has a track pitch on a substrate within the range of 0.7-0.8 1 m and a groove width
at the half band width within t_he range of 0.20-0.36 u m.

10. The optical recording medium according to any one of claims 2-9,
which has a recording or reproducing wavelength within the range of 600-700 nm.

1. | The optical recording. medium according to any one of claims 2-10,
which has a maximum absorbing wavelength within the range of 550-600 nm and a log ¢
(¢ is a molar extinction coefficient) at said maximum absorbing wavelength of 5 or

bigger.



