; e3e~ppg<uv~68~T~Ce" S SPECI FI CATI ON *@G00002* Squarylium Conmpounds in a
State of a Metal Conplex and Optical Recording Media using the Sane 5 The |
present invention relates to squarylium conpounds which can sed in the
optical recording field, and to optical recording rrem\m\\\mmw& same. 10
In recent years, devel opnent of a digital versatile abl e (DVD-R)
as a recordabl e optical recording nedi um havi ng a hi gher »s@6%r di ng density
than that of a conpact disc-recordable (CD-R) has been under going. Both of
CD-R and DVD-R are simlar to each other in that an organic dye | i
therein as a recording nmaterial an8PEEIFACATEONo sinilar to each&\mﬂmm“\“mmm
principle of recording and reproducing of a signal (information

Therefore, the organic dyes devel oped for CD-R can basical |y conpl y*&h
the various requirenments (light resistance, solubility, and, thermal
deconposi tion proper tSqusdyliiorCotmpounds b aibtats af@tMetabCoBplepdd R ot her than
spectroscopi c properties. However, an oscillation wavel ength of a

sem conduct or | aser, whi ch QpticabBerording Medirusingghe§ampe signal to DVD-R or
for reproducing the signal fromDVD-R is in the range of 600700 nm which
is shagter than that of the sem conductor |aser which is used for CD-R
Accordingly, the recording material utili ée,d [or DVD- R shoul d have an
absorbance end of a | onger wavel eng rter than that of CD-R when

it exists in the formof a nenbrane. Therefore, the e eve . CD-R
such as cyani ne dinepresaptdnyAntion ARlatssQRARATY WY ‘Wﬁl?(?ﬁﬂ%l‘fvﬁggﬁ%? a?lg%ﬂé{'g{ee

dyes ("El ectronics Rel ated es",. . 1998) .can.n be used as the

recor di ng naptiealiregording ﬁWD"“%/ to OPE‘C%C%%B%B%T‘F‘%%U‘@%%F@%ave devel oped
squaryl i um conpounds having two different kinds of aromatic substituents in
a nol ecul e. Such squarylium conpounds have a squaric acid skeleton at a

center of the nolecule and substituents co ising an aromati c conpound on
carbohl0at ons at two catercornered pM‘F t he skeleton. 5 Squarylium

o ey 1 09 dararept ven coaoemes Gt ot N ik AUt ALUGRE DYDIR) &4 ©
wh th havi ng two diff . ki nd i .
T ratr! o aeaye tomica destimaampipL BT AT rhlalBi ey fighapiestd o as

squaryl i um conpound kno [ n rt,wherai t HrUDHIRS atPDV-Radred 10
t hereby for Pﬁfﬂ@%d@ﬁé‘l’c&\é\%bg @'&ﬁ'&s P%enaun?f/grjr%@fl gle cgétguar yl {Pﬁ?n conmpound

ravi 0 0 S0t oe SeL L Yl SECAEU S U AE T RS et ¢
NT "pL,~,.0. .~~. HO (Formka A .15 Ho . L hia GoeaeMReE of aesambt
have ddst r uBieAl F‘I‘P‘%ﬁi“&ﬁa&‘ Bf‘ﬁ?é‘?ia@“ﬁp‘g&ﬁ‘?ﬁ?‘ﬂ%ﬁn’%@gﬁds %oor di %at e to
one netal atom and.nittkogen WBEDR chi Basiballyt Eempl
squaric aci Q“g@?@?’gn ;[rthgl%??{\t?’g{h\%e g?ﬁé ?ﬁ%?d(ﬁv ES’P ?(({)n. Ilr?c%ldcdi tiaon, yta k.n?)zm
conpound | n“%lt 2 Gl rrgc{dhle}(nems ﬁﬁﬂf""réﬁiskdﬁ%,%ﬁi’lﬂy,eﬁnd 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
20 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 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
25 dyes and indoaniline-metal chelate dyes ("Electronics Related Dyes", CMC, 1998) can

not be used as the recording material for DVD-R.



20 coordinate to one netal atomto forma chelate structure is a conpound
represented by the fornula (B) ("OXOCARBONS', ACADEM C PRESS 1980, p. 210,
edited by Robert 3 West). However, in this conpound, the substituents on
t he squaric acid skeleton are changed from an oxygen atomto an sul fur
atom and nitrogen atons between the arongtic ring and the squaric acid
skel eton are involved in coordination. 59Formula B) Further, a conplex of
a conmpound represented by the formula (C) and a netal is known as an

exanpl e which has an atominvolved in coordination as a substituent on the
aromatic ring, an@hé rpredent inventursihavé tdeveldpeslysquantliuom comppundsd havingl twee
metal atom 10 form a conplex. This conplex may be used, for _exanple, for a
near i nfrar differeny kirs oofbampatigenbstituentsi int @ malepulen  Slugh rrguatylapn 5pmpenads he
i ke (JP-A 2000-159776). (Formula C) ~2)k' (wherein X and X represent a
group havi nbawact squerihyadidogkeletonyat aagemtey2f thepmeleerle and substinieatsoepaPrsingnan an
al kyl am no group, or the like, and k and k' represent an integer of 1 to 4)
O~ X 4 bionetiercontposndisovearbest slogrca iosedtesergers rqsitiops (of yihe skeletgn.
conpound represented by the fornula (D) as a squarylium conpound

cor r espondi Squargliurh@ompeundshayiop twrsime afomatie subsiientscare conyenienly fefprredhe
conplex is shown therein. Z1-N 72 7Z3 . H" 2+ HN Z4 75 76 55 gvgorrml a D)
(wherein Z, {&6s syspnetsie sauaryliyra cogpaundsday sysmmetrig pauagylip dyey. whereps these
Squaryl i um conpounds having a structure in which a plurality of squarylium
conpounds cbaving ﬁwpedlﬁéfeéh%m‘ilét%ﬁ substipents Ate Fefeed th aétatﬁYEmFPﬂFoFQJ‘gH&’iuﬁ]
coordi nati on are an oxygen atom bej.ng a 3ubsti tuent on the squaric acid
skel et on angompounds fen dymmetNcgHay YN e on an aromatic ring, have not been

known yet. In view of an oscillation wavel ength, of. t he m conduct pr .| aser
used f)c/)r DVD-R, f éy sipevhinmaasppauad g‘ﬂs‘ﬁ%ﬂft Ifﬁé??’o‘r"h“frﬁ@ L 8‘8%?850%‘%%’%‘5?3&?“?

of ¢ hel L1 gnasere Rrgingc, sl SVl i DERTHU SSTTBE SO el
f th dj. terial d, i ti tate is 15 W -hi

range. of 5300808 dAmENe RBeg e be gAYk B et el Gl A7 e
TeXi UM 2bsgrpt g HRUSSGY, 1 S o larger.

(Formula A)

15

However, this compound does not have a structure in which a plurality of
squarylium compounds coordinate to one metal atom, and nitrogen atoms between the
aromatic ring and the squaric acid skeleton are involved in coordination.

In addition, a known compound in which a plurality of squarylium analogues

20 coordinate to one metal atom to form a chelate structure is a compound represented by the

formula (B) ("OXOCARBONS", ACADEMIC PRESS 1980, p. 210, edited by Robert



In addition, for thermal deconposition properties of the recording
material, which have the close relation with the recording sensitivity, it
i's desirable that the recording materi al deconposes within the tenperature
range of 250-350 C. 20 Furthernore, although light resistance and
‘solubility in a solvent which is 55 19 15 necessary for menbrane o
formation are also required as the property of the recording material, when
t he known squarylium conpounds are used in a recording material for DVD R
t he obtained recording material for DVD-R is not sufficient for practical
use in vi ewwest).spectroscopi c properties, light resistance, solubility and
thermal deconposition properties. The above-nentioned conpound A has a

mel ting point of Hb&e@rpin thisybampouaddthe rubgitventuerl the prusrie agidxskelgtan are
absorption wavel ength of 830 nmor |longer. There are no property data for

t he conpounchaBgediifrombjancoxygen taten o eare Aelfurnateny jaaé niogey ﬁf’%ibﬂ’g"%uﬁ‘\eyl i um
conpounds havi ng spectroscopic properties, |ight resistance, solubility and
t her mal decavpast ringrang thepsquaricasidsieleton) ase inyplved ingoordmatignmat eri al f or
DVD-R, _and optical recording nmedia using the sane. In view of the above

si t uat i5on, the present inventors intensively investigated and, as the
result, we have found that sugar yl i um conpound havi ng hydroxypyrazol e as

an aromatic tituent and gl metal atomwith a coordination ability forma
chel at e conpiex/ and obtaingd a finding that conpounds obtained by form ng
such a chel at nplex  havengroperties suitable for a recording materi al

for DVD-R The prlesient Tugvent]rgh was done based on such a finding, and
provi des squar ylA ums o'r'rpo\uqd represented by the fornmula (n: NN R ~"QQ

(I') 20 wherein, R and Rz afe t me or different, and represent an al kyl
group optionally aving a sybsyituent, an aral kyl group optionally
havi ng a substitue n aryl grodp optionally having a substituent, or a

het erocyclic group opfionally having a substituent; Q represents a netal
atomwith a coordination ability; q represents 2 or 3; and A represents an
aryl group opti on?té%% rl1a§'> ng a substituent, a heterocyclic group optionally
having a 5 substi uia Y=CH wherein Y represents an aryl group

optional Iy havi ng&%ﬁgﬁ?%*g@@? fQ%oﬁgﬁq&ﬂ?%ﬁkédooygﬁgﬂﬁmq&t@@a&h)hdﬂai\'{si ng a

substituent, and I ng has a recording | ayer

conpri si ng ﬁ@égg\%ggg%%@ﬁ%%mm%vramamodramsﬂm & sibbtitudr on the

illustrated onpound 10 represented by the formul a

(1) is referred to. C hrhlity 16¥ squbSlidmS@niiRhdcatd énd merabaaunds
wi th ot her faé?'gr}?ﬂcann%n%gr@mg@ggg.&l:ﬁ rl t, SI%IIEIJ l?'he definitions of the
respective S e V&l o €d Lisddl fohexdniylenufor A hdar wfraedirned
bel ow, Eéan a%égqqpapacélt%fg? tﬁgga Kyl anda?al koxy gr oupan?]ncl udes straight or
branched al R 2YItBOrof § Bikrha HRpAy, GAd B IRI(IM®. 2000-169716)c al ky!
groups 15 h%’%%‘g{ r mmg to 8°car9bon at%rr%, such as nethyl, ethyl, propyl,
i so-propyl, butyl, iso butyl, sec-butyl, tert-butyl, pentyl, iso-pentyl,
1-met hyl butyl, 2-methyl butyl, tert-pentyl, hexyl, cyclopropyl, cyclobutyl,
cycl opentyl, cycl oheRkyl, cycloheptyl and cycl ooctyl groups, and the like.
Exanpl es of the araf kyl group inc e aral kyl groups having from7 to 15
car bon (Yo

(Formula C)

(wherein X and X' represent a group having active hydrogen, Y, and Y, represent an

15 hydrogen atom, an alkylamino group, or the like, and k and k' represent an integer of 1 to

4)



20 atons, such as benzyl, phenethyl, phenyl propyl and napht hyl net hyl

groups, and the |like. Exanples of the aryl group include phenyl, naphthyl,
anthryl and azul'enyl groups, and the |ike. The hal ogen atom i ncl udes
chlorine, bromne, fluorine and iodine atons. The substituents for the

aral kyl group, the aryl group, the al koxy, group, the 25 aromatic ring, the.
heterocyclic ring or the heterocyclic group are the sane or different 1 to°
5 subtutituents, and include a hydroxyl group, a carboxyl group, a hal ogen
atom an al kyl 7 group optionally, having a substituent, an al koxy group,
a nitro group, arfl@WFYfs gtﬁ%ue)bqyst FEREnes %@FJ?S&@ spesifisatly t qalit 2 gamipoprd

| i ke, wherein the hal ggen ato the al ky] group and the al kox roup

i ncl ude thd§Ereé‘§’tH£§%Fh%tan‘élbgi?é?s Fguaryibun compavad syrespending toythe forawle ar e
the sane or, different 1 to_3 substituents, 5 an inchude a hydroxyl group,
a car boxyl GSOU%‘,‘“%F“H}Q wgeific siashreor the copplex inthowndhereithe |7 ke, wherein

t he hal ogen atom and the al koxy group include those as descri bed above.
Further, the s bstit?ents for the al kyl group include substituents for the
al kyl group as4&descr anbe|OML The substituents for the am no group are

t he same or different\1 gr 2 alkyl 10 groups, wherein the al kyl group

i ncludes those—s ed @bove. Exanples of the metal atomwith a
coordinatio ity
chrom um c@QaIt, na —wqnadi um titanium and the |iKke.

Anong them pref@rrec abs—e.g., alumnium iron (I11),
, iridium (111), vanadi um
D pYef erabl e. The aromatic ring

chromum (111),

(111), and the Ii .

which is formed by two adj acgpt RGN bei ng—taken together with two adjacent
carbon atons includes a benzé&ne H n napht hal ene ring, an anthracene
ring, and the like. The heterocyc I\n the heterocyclic group or the

het erocycl e which is forned by 20 Zmdzé bei ng taken together with an

adj acent carbon atom i ncludes 5- or 6-nenbered nonocyclic aromatic or

al i phaPi c het er ocfereeladdnt ai ni ng at | east one atom sel ected from nitrogen,
oxygen and I 7ak70 Mggq, L e Mo~ J 4O heterocycl es,

whi ch are f@iﬂﬁéﬁﬁ %i/zf %ﬁg 3- tdgé%yﬁgonx%gpgg&??%dgg%ﬁg@%cﬁch contain at

| east one atom se$fahRMin COMpOids Maeng £XratRiredndvisith faUsluRliBTSE s@asyliufe

i ke, and, nore particularly, includes 25 pyridine, pyrizine, pyrimdine,
pyri dazi ne, cdipounlds bsordinaRabionelmeld, ateri! Al mzwhieh atbdwoivedén coprimadial i ne,
napht hyri di ne, cinnoline, pyrrole, pyrazole, inmdazole, triazole, 8
tetrazol e, #riaandig@en afoi dBing tahiidstitient e eie0dqRarid BElQ!skelefoninddml tom in a

i ndazol e, benzi m dazol e, benzotriazol e, benzothi azol e, benzoxazol e, puri ne,
carbaz0l e, qupstitaént@inrag,argrh@tir g, heve ot besrekaiona, yeaor phol i ne, t hi onor phol i ne,
honopi peri di ne, honopi perazi ne, tetrahydropyridine, tetrahydroquinoline,

t et r ahydr oi soqui ninl viewve of he dscillayidn ofavelangth of thet semivotdoqyr laser used for DVD-R,

di hydr obenzof uran, tetrahydrocarbazole, indoline rings, and the I|ike.
Exanpl es of for bpecabscpid propéryiels of the lbemording thavdrial; lwhieh haoverthel cloge Fedatindwitd
bei ng taken together with an adjacent carbon atominclude saturated or
unsat ur at edreabrdingcandcrepyatiuoingrdeositivitiesyof bizevsigmplf it dsndasitableSthat theomaximums
such as cycl opropane, cycl obutane, cyclopentane, cyclohexane, cycl oheptane,
cycl ooct aneabsosption pravetength (\,3) 00 theyrsicoping awieriab measured fire 2 esobutigndstate is

cycl ohexadi ene rings, and the like. In the conpound (1), a conpound wherein
Y i s dh i ndwlthinethe range obH65G60 Iy snds lagye 4e $ubsnolauextinction woefficienddat therd,
anong them nore preferred is a conpound wherein Y=CH is represented by

t he gener al mhximum sbsprption wweleggth is 5 or larger.

In addition, for thermal decomposition properties of the recording material,
which have the close relation with the recording sensitivity, it is desirable that the
recording material decomposes within the temperature range of 250-350 °C.

20 Furthermore, although light resistance and solubility in a solvent which is



H ~R6~n ~C ~5 C R wherein R3 and R are the sane or different, and
represent an al kyl group optionally 15 having a substituent, or R3 and R4
may be taken together with an adjacent carbon atomto form an

hyal i cycl i cdrocarbon ring or a heterocycle optionally having a substituent;
Rs represents a hydrogen atom an al kyl %%oup optionally having a
substituent, an aral kyl group optionallydaving a substituent or an aryl
group optionally having a substituent; R6 represents a hal ogen atom an

al kyl group optionally having a substituent, an aral kyl 20 group optionally

havi ng a SupsleidaHe i mefbAhY IfolidieR #8talsenabhivednay tHiOpraperbst tHeURBbrding
nitro group, a cyano group or an al koxy group optionally having a

substituent ;. ahd] RHANhEXROWA sgllaryiif Q:@fng@fmc&- dte uséedlinng (?Eboli‘dih% matekal Fhen
R6s are the sane or different, or two 5 adj acent R6s may be taken

t oget her Wi Pyrh YO 1ROGHASRAS reedrdR@ madeasTsor DVIIRRNE @t sufficieit for praddcabpié mnal |y
havi ng a substituent. A general nethod for preparing the conmpound (17 is

expl ai ned beleof SbeRfi2 PROpeRids) MEktGFesNtance] solLiGCHA! Rernidl |deporhpadition
Conpound (V) (V1) Compound (VM) + AH(V) pP HOR~- Nn 2+ ~N O RZ (gin ~Qt

q Conpgund (MpetieS0o MPigabdvé-mentibhed(osigoand ARias afaelting p@nooflB 5§ 6 er higkersane
as defined above, and Y represents a hydrogen atom potassium sodium or

the like) andfR cORRoeaND bus madmuns alsogn@nardhvblgngthad 83 ¢ gmt drdorgenp dlhece
(111) with 0.7- to 1.5 fold noles of the conmpound (IV) at 0-80 C for 5

mnutes to hke Awopropertydata foptheanmpoinid B. needed, in the presence of a base.
Exanpl es of the base to be used include inorgani c bases such as potassium
carbonat e, sodi um carbonate, potassium hydroxide and the |ike, and organic
bases such as triethyl am ne, sodi um nethoxide, and the like, and so on. A
preferred anmount of the
10 An object of the present invention is to provide squarylium compounds having
spectroscopic properties, light resistance, solubility and thermal decomposition properties
suitable for a recording material for DVD-R, and optical recording media using the same.
In view of the above situation, the present inventors intensively investigated and,
as the result, we have found that a sugarylium compound having hydroxypyrazole as an
15 aromatic substituent and a metal atom with a coordination ability form a chelate complex,
and obtained a finding that compounds obtained by forming such a chelate complex have
properties suitable for a recording material for DVD-R.

The present invention was done based on such a finding, and provides

squarylium compounds represented by the formula (I):

20 wherein, R' and R® are the same or different, and represent an alkyl group optionally



base to be used is 0.7- to 1.5-fold noles relative to the conpound (I111).
10 Exanpl es of the solvent to be used include nethanol, ethanol,

di met hyl f ormam de, and the |ike. The conpound (VI) is prepared by treating
t he conpound (V) at 0-80 C for 30 15 mnutes to 15 hours in an al kaline
solvent or in an acidic solvent. Exanples of the al kaline solvent to be
used i nclude an aqueous potassium carbondie sol ution, an aqueous sodi um’
carbonat e sol ution, an aqueous potassi um hydroxide solution, and the |ike.
Exanpl es of the acidic solvent to be used include a 50 vol une/vol une 20

sol ution of phys %Cmb‘glritiugnt,aﬁﬁ éﬁ:&lﬁﬂ%@@@tiéﬁdﬂ?tmingsy|sfll§kh<ihfiﬁb, ad &9l group
C

vol ume/ vol une sol ution of hydrochloric acid in aqueous di met hyl for mam de,

and the |ikgp; GRHE 43bstiMehd, of & hBteRRGEIR sRidahliyiavidge SdEReeHIQ (V)
with 0. 5- tgptéa;{%gyfol dgrml esl gf X-H at 586- 1%% f%r 5 yrllﬁr‘lludtg?s to 15 E%urs

in a sol venteprideni@adaal atbm witlea B6R &AM &Yilit); Srepr@erts D@ d; oMl Asemtsentsbase.
11 Exanpl es opf the solvent to be used include al coholic solvents al one

having fromsg A gloGRbpishaly Qﬁﬁn%laciﬂbﬁ&uﬁft,hahahr,ocmm@mﬂ opticnaHp haviyg a

al cohol, butanol, octanol, and the like, and a m xture of the al coholic

sol vents Wi t guhanzaner YEOHIeftRrén Yxegpressty flaryloiroupeoptivnaliyehdimy a sabsiituedt t he
al coholic solvent is preferable). 5 Exanples of the base to be used include
organi ¢ bases asH&brodscligugroap iopeiondllyi leiving arsubstituenyrandi ogticalanegotding Inellie, and
i norgani ¢ bases such as potassium carbonate, potassi um hydrogen carbonate,
sodi um hydr egfdh lerrarecuriiag layedednipmisinglseid sqnatyliom compowsdhene (1 dl 10 The
conpound (1) is prepared by reacting the conpound (VII) with a materi al
providing Q ~ at roomtenperature to 120 C for 5 mnutes to 15 hours in a
solvent, if needed, in the presence of 0.5- to 2-fold noles of acetic acid.
It is preferred tThe presentratention vpitlobé dilusgrated-balew,usedi hersin the cempoyndt i o
of the nole nunber of the conpound (VI1) ; (the nole nunber of the nmaterial
provi dilng Qrepresentpdity the forouB-(D.is teferredamab e sompounddDrma i bis isstlsqapplicablety Q ~
to be used include alum niumtris(acetyl acetonate), alum num

tri s(et hyl acempauedsavith) otheri farmulamimbespadgedxi de, al uni ni um sec- but oxi de,

al um ni um et hoxi de, al um ni um chl oride, copper chloride, copper acetate,

ni ckel acetate, arFirst fieethei definitions op thesresrectiveegraupsiarihe abpvsdonmad () 9€ fhfde
hal ogen sol vents such as chloroform 20 dichl oronethane, and the |i kg;
aromatic solformils @Eclescribed delesnean allylepart ofirthe elkyl ang alkogy HaspupsinEiydess
tetrahydrofuran, nethyl tert-butyl ether and the |ike; esters s c{] as et hyl
acetate, andtraight o1 ranchedhalkglgrewps lawing drame b6 ééffb?‘h%toﬁ‘éﬁﬁ‘i)% ce‘%y &PEPS hown

in Table 1. Additionally, the conpound nunbers in the table correspond to
the ExHipl o havinckemdotst} FHEEN BSOS FHFKG ey rPToRl FoBIepYL B 150

Bt opyl or G, SaecbuIPior gy BERRS Sonksdo pFEEYIBUH CR ey Ibus by e B
Enbodi ment s h%];cylt, hceycfo%gc%% ng},;sclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl
groups, and the like.
Examples of the aralkyl group include aralkyl groups having from 7 to 15 carbon
20 atoms, such as benzyl, phenethyl, phenylpropyl and naphthylmethyl groups, and the like.
Examples of the aryl group include phenyl, naphthyl, anthryl and azulenyl
groups, and the like.
The halogen atom includes chlorine, bromine, fluorine and iodine atoms.
The substituents for the aralkyl group, the aryl group, the alkoxy group, the

25 aromatic ring, the heterocyclic ring or the heterocyclic group are the same or different 1 to

5 subtutituents, and include a hydroxyl group, a carboxyl group, a halogen atom, an alkyl



Ph Pr

Example RR, R2 A Q g No. Me cl 1 /| ~A 3NM M2 Ph' ~
3NI\/EIVECII3|\/bPr~IA13NI\/bI\/bI\/b4PhI\/b/~AI 3Nl\/egrPﬁll\/el:IAlN
M M 6 M "Pr cl ~~1t11 N M 13 Table 1 -continued Enbodi nents of the
conmpounds Example R, Rz A Qq No. M M er 7 Ph Pr N M M C ~ 8 3-MeC-H4
M M M Cl 9 4-MeC~i4 Me Me Me Me Pr / | Al 3 10 3-MeC~i4 N M Me cl 11
3-MeC,~ Pr ~ ~ N M M M Cl 12 4-MeC~B4 Pr \ ~ ~' Me 1" Table 1 ‘
-conti nued Enbodi ments of the conpounds Exanple R, Rz A Qg No. M Me 13 Ph

Pr

10

15

20

25

~3waM M ci

group optionally having a substituent, an alkoxy group, a nitro group, an amino group
optionally having a substituent, and the like, wherein the halogen atom, the alkyl group
and the alkoxy group include those as described above.

The substituents for the alkyl group are the same or different 1 to 3 substituents,
and include a hydroxyl group, a carboxyl group, a halogen atom, an alkoxy group, and the
like, wherein the halogen atom and the alkoxy group include those as described above.
Further, the substituents for the alkyl group include substituents for the alkyl group as
described below.

The substituents for the amino group are the same or different 1 or 2 alkyl
groups, wherein the alkyl group includes those as described above.

Examples of the metal atom with a coordination ability include aluminium, zinc,
copper, iron, nickel, chromium, cobalt, manganese, iridium, vanadium, titanium, and the
like. Among them, preferred are trivalent metals (e.g., aluminium, iron (III), chromium
(II), cobalt (), manganese (), iridium (), vanadium (1), and the like).
Aluminium is more preferable.

The aromatic ring which is forméd by two adjacent R’s being taken together
with two adjacent carbon atoms includes a benzene ring, a naphthalene ring, an
anthracene ring, and the like.

The heterocycle in the heterocyclic group or the heterocycle which is formed by
R’ and R* being taken together with an adjacent carbon atom includes 5- or 6-membered
monocyclic aromatic or aliphatic heterocycles containing at least one atom selected from
nitrogen, oxygen and 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 the like, and, more particularly, includes
pyridine, pyrazine, pyrimidine, pyridazine, quinoline, isoquinoline, phthalazine,

quinazoline, quinoxaline, naphthyridine, cinnoline, pyrrole, pyrazole, imidazole, triazole,



14 4-BrC6H4 Pr | ~ ~

3 NM M M 15 4-BrCoH4 Pr -~
ghCEC:_P'rN ~3I ~3 NM M 17 Ph Ph c! ~~Al 3N I\/leI I\/Qll\/g gl MlaSNENI\/gO%:gl—M
N |:22N'A\l\/|5\ 15 Table 1 -continued Frmhndi ments of the conpounds
3-Cr1rpC6 QQNo. M Me 19 4-C1CBH4 Pr cl /| ~ Al 3 NM M C 20
H4 Pr ~~- ~3 NMMM?21L PhCFA~1 ~3 wM M 22 3-C1C- Pr ~

~3 MM 23 4-FCCPr ~ NM M M C 24 & FCoH4 Pr \

Table 1 -continued Enbodi ments of the co |
. npounds Exanp ~
Me Cl 25 4-CF3C~i,~ Pr ~1 AL 3 N M M M 26 4-C C- kg ? |RZ A e

10

15

20

~'" ~3 M 16

tetrazole, thiophene, furan, thiazole, oxazole, indole, isoindole, indazole, benzimidazole,
benzotriazole, benzothiazole, benzoxazole, purine, carbazole, pyrrolidine, piperidine,
piperazine, morpholine,  thiomorpholine, homopiperidine, ~ homopiperazine,
tetrahydropyridine, tetrahydroquinoline, tetrahydroisoquinoline,  tetrahydrofuran,
tetrahydropyran, dihydrobenzofuran, tetrahydrocarbazole, indoline rings, and the like.

Examples of the alicyclic hydrocarbon ring which is formed by R* and R* being
taken together with an adjacent carbon atom include saturated or unsaturated alicyclic
hydrocarbon rings having from 3 to 8 carbon atoms, such as cyclopropane, cyclobutane,
cyclopentane,  cyclohexane, cycloheptane,  cyclooctane, cyclopentene,  1,3-
cyclopentadiene, cyclohexene and cyclohexadiene rings, and the like.

In the compound (I), a compound wherein Y is an indoline ring optionally’
having a substituent is preferred, and, among them, more preferred is a compound

wherein Y=CH- is represented by the general formula (II):

(ID)

wherein R® and R* are the same or different, and represent an alkyl group optionally
having a substituent, or R® and R* may be taken together with an adjacent carbon atom to
form an alicyclic hydrocarbon ring or a heterocycle optionally having a substituent; R’
represents a hydrogen atom, an alkyl group optionally having a 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 optionally having a substituent, an aryl group optionally having a substituent, a
nitro group, a cyano group or an alkoxy group optionally having a substituent, and n

represents an integer of 0-4, and when n is 2-4, then R are the same or different, or two

~

AL 3 N M M Me



27 4-FCC M ~ 1 A1 3 NMe M Me 28 4-CF3C~ Pr ~ | AL 3 wMM 29 Ph Pr M~ ~

~AlL 3 NM M30 Ph CF3 cl ~~A 3 NM 17 Table 1 -continued

Enbodi ments of the conmpounds Exanmple RR, Rz ,~ Qq No. tea 31 Me M ~ | ~ ~
3 NMo Ma Ma 32 Ph Pr/ ~~- Al 3N4I1A M3B3PhCF3 ~~~~3NM 1le
M, ~334 PhCF3wM A1 335 PhCF3~ NMaC 36 Ph Pr~ ~ M ~ 3 cl

Next, the constitution of a recording nmediumutilizing the squarylium
conpound of the present invention (hereinafter, it nay be referred to as "a
conpound of the present 18 invention”) will be illustrated. The physi cal

properties [equhyRE hey botaked Rigether With two béjacdntcarbor atpars to forimiate aopiatic al
and thermal properties, as well as |light resistance. The optical properties

are preferaﬁﬁ%oﬁ%mlm@\qn hefRtifuenta | arge absorption band at 5 a shorter
wavel engt h side than 600-700 nm preferably 630-690 nm which is a

recording or reprﬂ%@ﬁérmnw&f&@%pbﬁ@th@v&mﬁbm(I)hse:tglamedtmmw. further a
recordi ng or reproduci ng wavelength is in the vicinity of a |onger
wavel engt h Sﬂﬂgﬁﬂlﬁﬂe above-nenti oned absorption band. This neans that the -
above-nentioned naterial for the recording |ayer has | ar geJoyref ractive
i ndex and extinction coefficient within 600-700 nm mﬂkrh /5 a°10 recording
or reproduciog waveathgth. Morg spegifically, the refra:tqve index "n" of a
single | ayer tfle recording RT is preferably 1.53} B\and A he
extinction coe1fﬂ ient "k" of {(a single rayer—or The recordi ayer is
preferably wghin\ he range of \8#U2-0.3, for the light of the wawekength
range of t he®r ecor (ﬁb or repraduci ng wavel ength ~ 5 nm gt /Vicinity of
the | onger wavel ength 15 end df the above-nentioned absorption band. When
"n" is 1.5 or |l@Iger, a reflect ﬂﬁf and a nodul ati on percent age of
recordi ng becone higher, and wh 'n" is 3.0 or smaller(Van error does not
occur with the light in the recording or reproduci ng wavel ength range. In
addi tion, when "k" is 0.02 or larger, the recording sensitivity is
inprovig, and, when "Kk" is 0.3 or snmaller, the reflectance of 50 % or |arger
can be easi%ﬁmﬁg?gﬁﬁbd. 20 I'n addition, the maxi nrum absorption wavel ength
(7~",~ of the material for the recording ® yen/thch is measured in a
chl oroform solution is preferably within t ange of 550-600 nm and since
a larger extinction coefficient allows for refractive index "n",
| og E (E i Sompaumta(V)extimctionm—coef ™ cien at maxi mum absor pti on
wavel ength is preferably 5 or larger. 25 Furthef, r _the thernal
properties, it is preferred that the deconpq?' tefperature is within
iTical

the particular tenperature range. Mre spec y, the
(VD)
Scheme (1-c)
0o HO ,
R
7
A-H - /N
Compound (VI) + A /'L
o rR?
(VID)
Scheme (1-d)
Q¥
q Compound (VII) > Compound (I)

(wherein R!, R% A, Q and q are the same as defined above, and Y represents a hydrogen

atom, potassium, sodium, or the like)



19 deconposition tenperature is preferably 350 C or | ower, and nore
preferably within the range of 250-350 C. Wen the deconposition
tenperature is 3S0 C or lower, it is not necessary to raise the power of
the recording | aser beam and when it is 250 C or higher, it is preferable
in arecording stability sense. 5 Still further, for the light resistance,
it is preferred that the naterial has alroeproduci ng property constant for °
over 1,000,000 repeats and a fastness property in which no color fading
occurs when the material is left in a room The preferable substrate shape
is under the condition that a track pitch is within the range of 0.7-0.8 um
and a groove width at the half band wdth is wthin the range of 10
0.18-0. 40 mﬁﬁ_%ﬁg preferred that the substrate has a gui ding groove
having a depth of 1,000 2,500 A. It is preferred that the track pitch is
0.7-1.0 pm and rpeeompsiRl @) iy pPepéred. 1§y Eacting the lvompousid @E&wtbi%g tadrsi ty
application_ The groove width is preferably 0.18-0.40 &T as the half band
wi dt h. WhemolihRolgs epvie wdniidund {TV0). &t80-Bn°6r foniSomimuteshte Hkeprairea seiventy €ngt h
of a tracking error signal can be easily detected, whereas when it is 0.40
Um or gar r qaeded, in'the pegatcdiofigbpser ti on is hardly wi dened in a traverse
direction upon recording, being preferable. 1. The structure of an optical
recor di ng medi umBEMAniptes_ afpthis caise te dor eiied gnelude inArgdni¢ hasesrwsk 3¢ RORSERT; on
may be forned into an air-sandw ch structure or into a closely adhered
struct ure wattohatessodiymh cationae, potaesiam hydeaxideeandghe |ike and efgaﬁﬁi’aﬁfé spelt #ed
into a structure of a recordable optical recording medilégs ch as DgﬁR, or
the |ike. 2fethylafiiee, rsodjuir methoxidpeand the likeq aBdise ditner} B “%dﬁ%qui“h? e
materials for each | ayer The optical recording nmedi umof the present

i nvention fmase o teased issd. 7-totlfr-old ﬁl°1eSZ€ia'EV°l*@tgm?Qfﬂp%‘"Fli@t substrate and a
second substrate are adhered via a recording |layer.with an _adhesivg, ‘Ehe
recortdng | ayer niwanplesa of nfee Falyent de abf oM ié“w I%@’Pﬂcﬁ’onﬁﬁa%hg

t he conpound of the present invention, or may be a |am nated | ayer of the
organi ¢ dyedimethytformemidengnddhe i | ective | ayer for enhancing the

refl ectance. Between the recording |ayer and the substrate, an undercoat

| ayer or a protective |ayer may be built-up, or they nay be |lam nated for
improving the function. Preferred structures include the first

subst r at e/ t Sichemeddddc dye | ayer/the netal reflective layer/the protective
| ayer/the adhesive | ayer/the_second s

strate and the |i d e
The substrate to Bee m@p@ﬁéﬁ’ﬂhﬁ@éﬁ%@ﬁ%ﬁfﬁ“&%ﬁ@ ?%“R%é‘dmé e'ﬁgt ﬁ%%#?(% he
| aser 15 20 beamto be used \é\@gp recor in.(ﬂf or rdeéarg\gtﬁgi ng is conducted from
a subdbr at eménuges todgthopgs ip an glkalingsoteent PLINARACALSAVRSt rate to be

t ittable to th | t di : J | ted
1 oma recor di ng FAVBRe chane Alaie EEF 07 Pl RERACLNT ol poaadast ¢

exanpl e, pl ash;g? ftg%ﬁglaﬁj &Bg:a%ﬁe%lﬁirwdﬁl% yéa&tfqnﬁés is&uti&? ! X@Qqq%us potassium

pol ycar bonaf¥ si'n, phenolic resin, epoxy resin,
polyimde, or the |like | ass ceramcs, netals or the |like may be used.
Addi ti onal | ydfaméﬁisaﬁ‘lﬁen’%f’gﬁfgﬁ%r a guiding pit for

Examples of the acidic solvent to be used include a 50 volume/volume %

20 solution of hydrochloric acid in aqueous dimethyl sulfoxide, a 50 volume/volume %

solution of hydrochloric acid in aqueous dimethylformamide, and the like.

Scheme (1-c)
The compound (VII) is prepared by reacting the compound (VI) with 0.5- to 2-
25 fold moles of A-H at 50-120 °C for 5 minutes to 15 hours in a solvent, if needed, in the

presence of 0.5- to 2-fold moles of a base.



tracking, a preformat such as an addressing signal, or the |ike my be
formed on a surface of the substrate. b. Recording |ayer The recording

| ayer is a layer in which some optical change is caused by 25 irradiation
with a | aser beam and, thereby, an information is recorded, and shoul d
contain the conpound of the present invention. The conmpounds of the present
i nvention may be used alone or in conbi ndtion of two or more for form ng
the recording layer. In addition, the conmpound of the present invention nay
be used by mxing it or 21 lamnating it with other organic dyes, netals
or nmetal conpoungscafrplestofehePisteas® wRfusedinatude rikoholod sdiventsogdonectmving from
properties, the recording sensitivity, the signal properties, or the |ike.
Exanpl es ofy {e b8 Aidinskvieh ag ethastst, propario;nes-piapgl algehol napaahadatanph rinde,

pht hal ocyani ne, squarylium croconium pyrylium naphthoquinone,

ant hr aqui NQRg Iike( hitHavhih@ B ), the atvohelive solvent phichn pemeenbatobiena xn| xytene (50

t et rahydrochol i ne, phenant hrene and tri phenot hi azi ne dyes, netal conpl ex
conpounds, @iené/H6lulriels or moeatithsalodholibsolvertas pfedable)t al conpound i ncl ude
In, Te, Bi, Se, Sh, Ge, Sn, A, Be, Te(z, SnO, As, Cd, and the like, each
of whigh may be useghples bhehd base wf beliuspbimiude niganigr basey shehrianauingtine,| n
addition, it is possible to enhance the light resistance significantly by
m xi ng a 10ieitghimiaé, ghyiridiregand tiedikehend: ivopganindbases sieh pr pafassium (IBARIBN. ~ As
the light stabilizer, netal conplexes and aromatic anines are preferable.
Enbodi ment spassiunehydrogen cattmbate, sodiunviiydrogea carbonate, and|thelike aed 2@t es 2 and
3). The mxing ratio of the |ight stabilizer relative to the conpound of
the present invention is preferably 5-40 % by weight. Wien the ratiois 5 %
by weight or larger, the 15 effect on light stabilization is high, and it

i s preferrefchiehmt(lidle ratio is 40 % by weight or smaller in view of the
recording or reproducing properties. |In addition, macroml ecular materials,
for exanple, vari Bbescompamddlsis preparadsby tﬂaetmth@é@moum 3 matefjal
vinyl resin, natural polymer, silicone or liquid rubber,. or S|Ianﬁe%8%pllng

agents my previlisg@Fsasdoamdenpsratire f 24 He feronpumHes i 13 hurs inash

i nvention, and additives such as stahilizers (for., exanmple, transit,i net al

conpl ex), dnegdedsinrthe persance off Q. 2mte 2—2{@ ?Ft‘%‘( a‘?eﬂfjraf:@ant(ts‘,s pé?@'i-rg# Q}a:tjgh ¢

agents, surfactants or plasticizers may be,us t oget her, for. th e of

modi f yi ng t matesiabpeavidieg .Q“TﬁeU%eééBrtH?tnée |%%Pgﬂh9ym8 ?‘HP‘FFéa"fJg‘F %89‘%‘%5

conventional nethods such as deposition,,. a uttean&Réza chem cal vapor
VRE ¢

deposi ti on 6YIDh: @hs melstnugbst ‘Pﬁb? WW“PWOE‘Q%(; WAL oating method is

used, the dye conprising the conpound of. {he esent invent] A

af or en¥ént i oned agg?(ﬁmvléé ofd dlasy ‘g%Fri‘ nBﬂqVSFlL“?% cgqiusgool o5 "éfrll&{c%r \gméltrrﬁn EM}?ZZ

solvent, and the solutiop is coated hy,t.he conventy ongl i such

?ﬁ a sprayi ﬁgﬁ(?‘&tﬂfﬂetoé‘ﬁtg oa?JPE’Q‘,‘u“é dtir'l%@wgacf)t:oa‘ée?%ﬁ)r n %%‘é‘ﬁ‘ﬁﬁ‘tg. q%?a edsé ’ ofI
e organi c solvent to, be used, genera inc .S s anol ,

et hanol and aﬁ’é‘amb‘f‘bﬁﬁﬁm‘@’“a& nggmélﬂ‘c ﬁhé§ld5’c 5‘!{' gﬁ@@&n&?wﬂ% e’e?’ ﬁé}fe?kceﬂtjag{ne’ and

5 cycl ohexanone,r aer{elltdes %gcl‘zéagé Nghkegfkgep hyl f or mam de and N, N

di met hy| aceCOBRAT GECtate, IEKsx pertals &y s di met hyl sul foxi de, ethers such as

t et rahydrof uran, d¢joxape, .die (=" I ¥orm,

B RS of e St B YR e ) RULERARINA, O ROHRORm

et her, esters suc e an tate, aliphatic

i cht oftbet heTBEARE gt G RS, AR, Rk BlfEnE Mol End the lke

dichIoQ)eth e and trichloroet e, ‘aromatic

d h 0 | | vl
ﬁfgﬁfgﬁ' oﬁeﬁ% ésf’l gl.bc |qs§§tg?zh&g§dﬁg)é%ﬂhﬁgt§yl IPOREN RQRRAZRE k& ters such as ethy

acetate, and the like, and so on.

Embodiments of the compound (I) are shown in Table 1. Additionally, the
compound numbers in the table correspond to the Example numbers described below.
29 Further, in the table, "Ph" represents a phenyl group, "Me" represents a methyl group, "Pr

"represents a propyl group, and "Pr" represents an isopropyl group.



met hoxyet hanol and et hoxyet hanol, and hydrocarbons such as hexane, pentane,
cycl ohexane and net hyl cycl ohexane. The nenbrane thickness of the recording
| ayer is preferably 1001r 10 um nore preferably 200-2,000 ~. 15

Enbodi ments of the light stabilizer to be used in conbination with the
compound of the present invention are Iif#ed bel ow (1) Metal conplex-Iight
stabilizers (see Table 2) (A) RS\O S Rs /IM- Rb ~S S Rb 20 wherein R, and
Re are the sane or different, and represent a hydrogen atom an al kyl

group, an aryl group or a heterocyclic group, wherein said al kyl group,
said aryl group or said heterocyclic group may have a substituent. 23 Ra
Ra Rb ~~S R~ ~ ~S Ra Ra Rbo Rwherein Ra, Re, R~ and Rd are the sane or
different, and represent a hydrogen atTable b hal ogen atom an al kyl group,
an aryl group, a cyclic alkyl gro or,_a.heteroc ic group, wherein said
al kyl ygrgu Peaid Zryl grm-?r/\, ﬁ%@%ﬂ&ﬁﬂ&@ﬁpm”‘éﬁ* e gr SE‘)‘ er-heteroeycl i c

J\Jlr- CAT ]

5 group is directly of indirect|y vialéjdivalert i nking group. {(O
i
N r Qo hao

/S\Q S\ M ~RX\S| \SRiherein X represents [0 Qor LR RE, wherein
R, and Re he—sarre—ot—tifferent—and—represent—Ch—CER=—TOCRd;
CONR~Rf, SOZRg, or|a group ¢f atons necessarwef@r 10{formng a 5- or

6- menbered| ri ng, aphd whereipf R~"~R~ are S or different| and
represent hn alikyl| groBp or |an a&ryl gfou er gt gdid Adlkyl | grodp or| said
aryl group] may havp a substijftuent. .p _a NS\~~S|\ Ro\ I|N MAN | Ra
R~ ~ Ra 15|wherein{R' Re, Ry and Rd aye the sane or different] and

repr esent p—hyerogpi—atom frat-ogen—ptonmm—anmatkyt—group, anfaryt— group, a

cyclic al kyl groupjor a heterocyclic group, Mg
Cl

2 Ph Pr Al 3

:




wherein said al kyl group, said aryl group, said cyclic al kyl group or said
het erocyclic 24 group is bound directly or indirectly via a dival ent

I'i nki ng group, and R~ represents a hydrogen atom an al kyl group, an aryl
group, an acyl group, a carboxyl group, an al koxycarbonyl al kyl group or a
sulfo group. 5 (E) a RfF If al Rb/ NC(Ylg \\V (_~MNI /" RRa R~ Ra
wherein R" Re, R~ and Rd are the sane or "different, and represent a ’
hydrogen atom a hal ogen atom an al kyl group, an aryl group, a cyclic

al kyl group or a heterocyclic group, wherein said al kyl group, said aryl
group, said cyclic alkyl group or said heterocyclic group is bound directly
or indirectly via a divalent linking group, and R~ and Rf. are the 10 sane
or different, and represent a hydrDgdealatammueda al kyl group, an aryI group,

an acyl group, a carboxyl gro r.a sul rg&B Ra Rs X~CYX Rob ~~°
XM~ ~ ~ Rb_X Ra wherein uff%egcro 5, unds ard—R-Tare—tteJane

or differep ang represent an 15 al k group, an ary grQup or a cyclijc
al kyl grouai@gre n s&'d allkyl %roup sai d a“#y group or <sai d cycﬂi c gl kyl
group may Ca—shbst--tent—mir-ch—stoumd UIFEC[Iy DT Vi a an| oxy groyp, a

thio groupjor an apno groug, and the represenFs C=C-C|or

C C=C 2p (GO Rs|Ra x~-O X| > RRo ~¢ Ra Ra whereip X
represents|Oorp S, |R'" BA and R~ Bre t entAl and repfesent an
al kyl group an aryl group or|{ a cyclic prein said al kyl

group, said aryl gfoup or sad cycllc al kyl group may|have a spbstitue
which is b -gety—er—via—armr—5S—oxXy group, a thio[group or| an am no
group, Rd fepresents an al ky] group o and the synbol :
C'-C'--Cregpresents C=C-C or| CGC=C. R4 - Rb b 10{ wherein R
and Rb arelthe gange suMelHi ef entMeand ogeﬁ*laton al al Kiy|
group, an aryl grouyp or a heferocyclid sai d al kyl groupr

said aryl ¢roup or |said hetefrocyclic droup nay have al|substituent. .a Rp R
Ra ~b

Me
Cl
9 4-MeCH, Me \©f$=» Al 3
Me
Me Me
10 3-MeCH, Pr @fg—__V Al 3
N
Me
| Me
Cl
11 3-MeCH, Pr . Al 3

Me
Cl
12 4'MCC61"I4 Pr \Qf%’; Al 3




Rc 15 wherein R
hydr ogen atom a

Re, Rz and Rd are the sanme or different,
26 hal ogen atom an al kyl
cyclic alkyl group or a heterocyclic group, wherein said al kyl group, said
aryl group, said cyclic alkyl group or said heterocyclic group is bound
directly or indirectly via a divalent linking group. 5 Ra Ro/ ~~0O/MN
R~ 1 Rd R~ R~ Rd Rb wherein Ra, Ro, R~ dAd Rd are the sane or different,

and represent a hydrogen atom a hal ogen atom an al kyl group, an aryl

and represent a
group, an aryl group, a

group, a cyclic alkyl group or a heterocyclic group, wherein said alkyl
group, said aryl group or said cyclic alkyl group is bound directly or
indirectly via a divalent linking group, R~ represents a hydrogen atom an
al kyl group, an 10 aryl group, an qapt 19¢tiRuedd car boxyl group or a sulfo
group. In the formulae (A)-(J), Mrepresents a transition netal such as N,
Pd, Pt, Cu,_Co, or the |ike aFRmbedigentsnfthe comporrdsio forma salt with a
ration, andg in agg tion, otHer |igand$ nay be bonded fpbove or |bel ow M {Such
salts may X8R &l sords a |l i ghR* 15 $tabilizer. The jl kyQ,. cylclicqal kyl ,
aryl and h¢teMN@eyclic groups and—subsid Hreuda-these
descri bed @§bove. Mpre preferjabl e enbodi e h in Tablle 2. 47
Table 2 Fniindi ment$ of netal| conpl ex- i 5 5 Metal Qonpl ex
Nos. Corr es+ oq% ng Str¥%ture Ra EP R~ nter 3

14 4-BrCH, Pr Al 3

15 4-BrCH, Pr Al 3

16 4-CIC.H, Pr Al 3

17 Ph Ph Al 3

18 4-MeOCH, Ph Al 3




Cati onl(A) PhPh----- CuNBu42(A)C 4 H 9C4AH9- __--N

i - 3(B) CLHCLCL- - - Ni NBu44( B) HOCH3HH---C a- (C)---__- OCONBu46(C)-- - - - - SN
i CN7( D) HOCH3HF- i CHsCOCEt - - p dN B a 48( D) HHHHCH3- - N i PBu49( D) HCH3HHC H 3--P
tN P a 410( E) HHHHCH3CH3- N i NBu411( E) HOCH3HHC2H5CZHS- P t NE 't

412(F) HHH - - OCuNBu413(F)HHH---ON i P B a 414(F) HPhH---SN i NO ¢

415(Q HHHH--ON i N B a 416( G HHHH- - SNi PE t¥17( H) PhPh- - - - - PdNBu418( | ) HHHH- - - N
i NBu419( | )HOCH3HH--N i P E t 420(J)HHHHCH3-- N i NBu421(J) HHHHCAHO- - N

i PBu422( J )HCH3HHCAHI9--C aNO ¢ 4 Et: ethyl group, Bu: butyl group; Pe:
pentyl group, Cc: octyl group, and Ph: phenyl group 28 2) Aromatic

am ne-light stabilizers (see Table 3) Follow ng conpounds nay be used. ~o
~0J2 ~ ~~ 2 h wherein R~, R" 1~ an@leR~canttubde sane or different and each
represents a hydrogen atom 5 or an aIkyI group optronally havi ng a
substituent, X represents an_adimbogiments off @iCQmDO&HUm%Tn mis 1 or2 d~/ |
P wherein p 1 orl 2, and i$, when mf{is 2, wherein all of ex strng
aromatic ri §§'H@§ be sRbsti{ute®w th an alkﬁl group|havihg fromd to|6
carbon aton - havH-Ag—Hoth t tred n

ot .1_ I.U U cat lJ\lII at ullb, a Tlal Uyyg
atomor 10 Nbre preferred e qmrnﬁns are shpwn in Tgble

3. 29 Tab . [ PR IO CERG t.o,. .~ ~l;B", ", ="
cnmounds 1 ’11UVU1111G — |, Ad qdx 3
mL01CZHSCZH C 1 O ~110pCz H5C2H5Z 1, p=[lS b
F61103C3H~C p=1g r1104C3HC3HT 3P C3HTZ |1, p=2P

F61105CAHOC

p+1C 1 O ~106C3HTHCIHHZ—H—p=16—2

O, ~107CZHSCPHsCzHsQRH5Z 1, P=32C 11108C6H13HC6HMgHZ, 1, p=1S b

F61109CsH 3HC6H13HZ| | , p=1C 1 |OQL10C2H5(C2i p=1S b

F61111C3H7 CBHTG3H7 Hiél }Lp-ZC:JPﬁM1112 H5Z Al 3
2PF62113C2HbCz HSCzHSC2HBZ 2C |1 o1l 4QBH7 C3H74 2S b
F62115C3H7HC3H~-HZ 2 F62116 CQHOCAHOCAHICAHIZ 2*?117C£Fﬂ3HCsHI3HZ 2C 1 42
Z1 c. Under ~=Z, The—unrdergoat Iayer -s—taged—for—thepurpose of

(1) an inprevenent m adherabijlity, (2)

er agairst water] gases, pr
the like, (3) an inprovenent in the stp

ab¥d ity lof the recording

| ayer, (4) &n enhan:ene?h t he flegt 30 gﬁote:tiog of fhe
substrate fiom< solven (6)] a P mat gai-ding groove, |gui ding pit
or preformaf, or the like. W[th regard e pur pose |of (1),
macr onol eculfar mategials, for] exanple, |various polynerjs such a$ i ononer
resin, polygr-de—fresti—vrnyHrestm—Tatarar—Tesim, nauural poljyner,
silicone, lijquid rulpber, or tlhe |ike, $ig7an i agents, ¢r the

22 3-CICH, Pr Al 3

23 4-FCH, Pr Al 3

24 4-FCH, Pr Al 3




5 like may be used. Wth regard to the purposes of (2) and (3), in addition
to the aforenenti oned macronol ecul ar materials, inorgani c conpounds such as
SISO MyF, SiQz, TiO 2ZnO TiN, SiN or the like, and further netals or

sem netal s such as Zn, Cu, N, C, CGe, Se, Au, Ag, A, or the like may be
used. In addition, mnth regard to the purgose of (4), netals such as A,

Au, Ag, or the like, or organic filns ha ng netallic luster such as a 10
met hi ne dye, a xanthene dye, or the |like may be used. Wth regard to the
pur poses of (5) and (6), a ultraviolet-curing resin, a thernosetting resin,
a thernoplastic resin, or the like may be used. The nenbrane thickness of
the undercoat |ayer is preferably 0.01-30 um nore preferably 0.05-10 Nxn.
15 d. Metal reflective |ayer Exanpfgsie 0tcdnkiguedrt eri al for the netal

reflective | ayer include poorlg ergdabl e nmetals, semnetals, and the like
exhi bi ting_a high reflect ance Enbodimentiseof thepompo i or

t he net al Efleck ve | ayer ijncl ude Au Ag, C, N, A 20

| i ke, but ; hd AR'are nDstRbref=rred fr@n1a vie

refl ectanc Ae—prpeueti--t—thRese—rptal-s—or—sentret one
or as an a}l oy of I wo of thgm The net{hod forMquning es a

vapor depopition, p sputterilng, and theli ke, e nmenprane thilckness off the
metal reflpctizge | pyeCFjcsHprief erpbly 5025 00 re praferapbly 100- 3, 000

A. 31 e.|Protect]ve |ayer,| substrat¢ su Al ard cpating | ayer A
protectivejlayer apd a substjrate surface-hard coatrng | ayer arge used fqr
t he purpos L a—prot-ecti-or—ef—t-he—recoreh t+eftectt+on

P) an i npfrovenent {in
Ction absorbing

Iikﬁj Wgh rggarq to
pat | ayer| may be Used.

the storagp stabil|ty of theg recordin
| ayer), (3) a o] in t refl
sugh Luréo:esg6the né§g§p§ls deggFibed
In additiop, SiO 502 or the |ike my nor gani c| mat eri all,
and therno}softeni hg resins jsuch as pol ynet hyl acrylaie, pol ycgr bonat e,
pol ystyr engs—potyesters—vimyf—Tesi I, ¢el t utose, ati pnhfti ¢ _nydrpcar bons,
nat ural rubber, styrene-butadi ene, chllgropyeng rubber] 10 wax, | al kyd,

absorbing |ayer) fromflaw, [dust, dir%

drying oil] or rosi{n, thernosetting res 8 DXy resin} phenol
resin, polyurephang q@ptgL | anjge r¢si $in, Al 3
ul traviol ey-curing|{resins such as poly : epoxy aclyl ate,

uret hane agrylate, [or silicophe acryl atle, or thé-Irke may be uskd as an
organic majerial, but anong fhem the ng resing _may be
pref erabl y[used injthat they[ have the tivity. [5 The
menbr ane thi ckness|of the prptective | gtrate sufface-harld
coating |l ayer is pleferably P.01-30 EY ply 0. 05-10 Eun. I}n
the present imgntiopCFCa)i|izePs, di f1 &e rgtardantd,
| ubricants) antistatic agentp, surfact izers or the like nay be
i ncorporatéd into fhe above pnder coat iye layer @and substfrate
surface-hafd coating layer ab described for the recording 20 layer f
Protective|substratie A proteftive subdtrate should be|transmit{able to fhe
wavel engthlof the Ifaser beanjto be usgd, when tTieM aser beamis|irradiatked
fromthis protgetiye syhstrate sipfge, 25 whefegs Nt may be pjrangm t zabl e or
not to thejwa endgth when if{ is usedjas a yprotedtive plate. The
materials which may be used for the prlotective substrcte are the 32 sphne
as those fqr _the sybstrate, &and plastilcs such as polyaster actylic resfn,
pol yam de, |pol ycarhonate resin, polyollefin regj pherjol resinj epoxy
resin, or pgolyimadg, or the like, glassgs t metals, of the lik
may be used. 5 @. Adhesjve, 1dheétve llayer he_adhgsi veyy any matseri a
dhet® ty

D

whi ch can 4§ lo recordi hg nEdl a npy be , froma vilewpoi nt pf
the product|ivity, dltraviolef{-curing jr hot “mel¥e adhedi ves are preferrep
10 Bect Mode for Cdrryving Quf the Invention The foll ow ng Fxanples fu er

illustrate the present invention, but are not to be construed to limt the
scope of the present invention. 15 Exanple 1 8.95 g of

3, 4-di net hoxy- 3-cycl obut ene-1, 2-di one and 12.74 g of 1-phenyl-3

propyl pyrazolin-5-one were dissolved in 150 mM of nmethanol. To this
solution, 8.71 g of potassium carbonate was added, and then the m xture was
stirred at 25 C for 1 hour. After the reaction, the precipitate was
collected by filtration. The obtained solid was 20 added to a m xture of 3
g of potassium carbonate and 130 m of water, followed by



reacting at 50 C for 5 hours. After the reaction was conpleted, 100 mi of 1
nol /1 aqueous hydrochloric acid was added to the m xture, and then the
insoluble material was collected by filtration. To the obtained solid were
added 90 mL of n-butanol, 45 m of toluene and 9.30 g of

5-chloro-1, 3, 3-trinethyl -2- net hyl enei ndol i ne, and the m xture was 25
treated at 110 C for 5 hours. Then, 100 M of nethanol was added thereto,
and foll owed by reacting at 80 C for 1 hour. The precipitate was then

col l.ected by filtration. 33 To the obtained solid were added 175 ml of
ethyl acetate, 17.5 m of acetic arabik 12REndhu@d- g of al um ni um
tris(ethylacetoacetate), followed by reacting at 50 C for 2 hours. The
i nsol ubl e material was col| ectBsmbadiments efithe compaunds; o 13 75 g of the
conpound .E5 E“enental anajysis (C8 |~ H 5 Ad3 No |co ). Calfcd. (99:]|C,
67.81, H, B-OHP'R| 8. 4R Found (W C|67.71, AH, 4.89, N, @.46|; ' & NMWR
8(CDd 3) mN® _og (34 ¢t 3—Hz) = = —Oh—t-
t, J--7.3 Hz), 1.26-1. 81 (24H, n), 2.
(6H, m, 5 63 (2H) n), 5 70| (1H, s), , 7.02-7.26 (15H m,
7.83-7.97 (6H, m; (KBr) ri'

manner Si Ial31 thatMie Exanp ¥

3 81, |794.4,1n &
nyl¥§ 3
i sopropylp razolln-5 one wasg used ins '
1- phenyl - 3} propylpyrazolln-:-one 9. 84 9 15 of the npound 2 (was obt af ned.
K

T L. U\ 3H,

3 40 (3M, s), 3.h4

El ement al prabysts{Ca—H—5AE3— NGO baICG — C, 0781, H, 5]08,
N, 8.47 Folund (% : c 67.60| H 4.97, b 8( CDC13)[ ppm
1.22-1.35 [18H, m}| 1.37-1.62 (18H, m m.| 3.66 20389(3H m,
5.61 (2H [, 33. 68 (1HPhs), (6. 85Pr6. 87 -7.524115H n,3 7.8

7.98 (6H) M ; IR(KBr) cm': 2966, 17 i 793. 25 Iln a manngr

simlar tojthat inj Exanple 1 except that 1- net hyl - propylpyrcz olin 5-¢ne

was used i pstead—of—t=phenyt=3=propytpyrazoimn-5-one,| 3. 44 g dif _the

conmpound 3 34 wap obtained. Elenmentpl analysdg.(C6 9 H6 9 A3 N9 Op ):
3 .

.37, H S.34, N, 9.6
cM ' : PR960,| 17&F; 15 n a Manndr S|h1Iar to
e 1 gxcept thgt 1-pheny | i n-5-o0ng was used
heny| - 3- propylpyrazolin 5-one, and 1, 3,8 10
+ bl
L yl
ri

Calcd. (9| C 6 63.81, H} S.57, N
9.46; 5 I R](KBg)

that in Exqnpl
instead of |1-p
trimet hyl - p—+re
5-chloro-1}3, 3-tri pret hyl -2 met hyl enei pdol i ne, ¥0.,68 g pf the cagnpound 4 |was
obtai ned. El enental analysig (C, $ H6 Bre ): Ca]c (%:| C 72.04, H
5.12, N, 9]J69 Foungl (%Ph C, |71. &F, H, 5% 15 ' ALNVR 8( GHCL3)
ppm 1.60 18H, my, 2.42 (#H, s), 2.%2 (3™ " Sh. 2.64|(3H, s),| 3.48 (6H

m, 3. 5 (3 H M, 5 65(2H mM, . 74 ( 1 H s),{6. 97-7.3 0 (21 H,
m, 7. 82-&B+—(6H—— R (KBr)y—Tm 12967,

to

Aerethdot-ewas—useg T st eadof

03, 16pT, 1095, 7/98. 20}ln a

manner si mj|l ar that in Exanple 1 except t met pyl - 1- phenyl
35 Ph CF, Al 3
Me
M Mo
e}
36 Ph Pr N Al 3

Cl

Next, the constitution of a recording medium utilizing the squarylium compound
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pyrazolin-5-one was used instead of 1-phenyl-3-propyl pyrazolin-5-one, 0.99
g of the conpound 5 was obtained. Elenental analysis (C, al-i~ 3 AIC3 N9
™ ): Calcd. (99: C, 66.74, H 4.52, N, 9.98 25 Found (%9: C, 65.61, H, .
4.59, N, 9.74; 'H- NWR 8(CDA3) ppm 1.64 (18H, mn), 2.44 (3H, s), 2.54 (3H
s), 2.62 (3H, s), 3.42 (6H, 35 m, 3.46_(3H m, S.60 (2H, nm, 5. 69 (1H,
s), 6.87-6.89 (3H, n), 7.00-7.34 (15H, 8 7.80-7.97 (6H, mM; IR (KBr) cm:
2966, 1763, 1600, 1091, 793. 5 Exanple 6 In a manner simlar to that in
Exanpl e 1 except that 1-netyl-3isopropyl pyrazolin-5-one was used instead of
1- phenyl - 3- privepsidbdy malt be illustsatehe, 0. 70 g of the conpound 6 was obtai ned. 10
El enental analysis (C6 9 H6 9 AIC3 N9 09 ): Calcd. (9%9: C 63.67, H 5.34,
N, 9.56 Found (% The, ph§Sicdl7propertis. fefpired f@. Haterial KivRa 3¢ODIhS Jayepnciude
1.24-1.31 (18H, m), 1.57-1.88 (18H, n), 3.13 (9H, m, 3.45 (3H m,
3.74-3.81 (3ptical')md thetifial (pRopertiss, asevellRsdigBtresighncen) , 7.17-7.27 (6H, m: IR
(KBr) crri': 2966, 1763, 1610, 1166, 798. 15 In a manner simlar to that in
Exanpl e 1 except flhatopticaBrapedies Bretprefanably, sgctpthat theest inpilarge alsorppioabanchatol i ne
was used instead of 5-chloro-1,3,3-trinethyl-2 nethyl eneindoline, 4.23 g of
the corfpound shomersvaisieagtheide than 69070, praﬁ@éab;bsé%o p2-nmy, WhickBiAGgYying
Calcd. (99: C 62.23, H 4.66, N, 7.78 Found (9 : 62.34, H 4.65, N,
7.80; ' H NVRr sgpoplucig wielengthoof DVRR prthe likg, ani @Gh&r grecorgigg or ggproducig. 3. 12
(6H, m, 3.393.43 (9H, m, 5.63-5.70 (3H, m, 6.81-6.83 (3H, m, 701724
(12H, ), 7.veseleng (ssm thes vignity 70fg 2 lpnggs ayslenggh epeR Kpte thave-megtioned) 765,

1603, 1074, 1012. In a manner simlar to ,that in ‘Er% n&ﬁ g(glﬁgclegt t hat
3.76 g of 3ahmrnsr¢nb_ar@3 Fhisoneass that Piscabpye-pisntionsdimaterial gr §e°e Y& ead

of 1-phenyl - 3-pr opyI pyrazol i n-5-one, ,/5.60 g f t he, conpou ht ai ned.
El enent al ~ ak@s pslpeger @%%E@E’SNQ@Q)‘““C@QPGBC icippt Wit ngo 30% ‘SIQ, -
8.62 Found (%: C 65.97, H 4.71, 8.35; IR (KBr) cm: 2927, 1763, 1635,

1082, b09. resprdinggnrrprodicing waveleRgthihat i n Exanpl e 1 except that 3.76 g of
3-nmethyl-1-(4 15 20 neth use nst

| ] "
1- phenyl! - 3- pr opy! M?részF }ﬁg"‘g ﬁ% ‘}é&g“zreqﬁé%f i ﬁggé‘\gg%dm& ° l\ﬁ/é%cof) %[aX%‘
g l (;ge ntal argéa lp}le%erablg 985 5'%9 %’é‘)%t%gc)non coeiﬁment vof & snge ‘f_z’lyér ol_fl‘the 'recgstdxr&

layer is preferably within the range of 0.02-0.3, for the light of the wavelength range of
the recording or reproducing wavelength £ 5 nm in the vicinity of the longer wavelength

15 end of the above-mentioned absorption band. When "n" is 1.5 or larger, a reflectance
and a modulation percentage of recording become 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 larger, the recording sensitivity is improved, and when
"k" is 0.3 or smaller, the reflectance of 50 % or larger can be easily obtained.

20 In addition, the maximum absorption wavelength (A, of the material for the
recording layer which is measured in a chloroform solution is preferably within the range
of 550-600 nm, and since a larger extinction coefficient allows for the larger refractive
index "n", log € (¢ is a molar extinction coefficient) at the maximum absorption
wavelength is preferably 5 or larger.

25 Further, for the thermal properties, it is preferred that the decomposition

temperature is within the particular temperature range. More specifically, the



Found (%: C, 67.29, H 4.71, N, 8.50; IR (KBr) cm : 2926, 1763, 1635,
1084, 939. In a manner simlar to that in Exanple 1 except that 5.41 g of
1- (3 25 met hyl phenyl) - 3- propyl pyrazol i n-5-one was used instead of

1- phenyl - 3- propyl pyrazolin 5-one, and 3.59 g of

1, 3, 3-trinethyl - 2- met hyl enei ndol i ne was used instead of 5-chloro

1,3, 3-tri net hyl - 2- net hyl enei ndol i ne, 5.0839g of the conpound 10 was :
obtai ned. Elenental analysis (Ce, HALN909): Calcd. (%: C, 73.24, H, 5.93,
N, 8.84 37 Found (%: C, 73.18, H, 5.78, N, 8.78; 5 'H NVR 8(CDC13) ppm
0.94-1. 04 (QldomPbsitidn BRpratére (Lgteferably 320 3C-02 I@Mer( £1d, more preferably withis 6, ) ,
3.46 (9H, m, 5.65-5.75 (3H m, 6.84-6.86 (3H, n), 6.93-7.05 (9H, m,
7.11-7. 15 (Rhke 8025003 2P°F. 3WheBthe decompositibr/tefiperatite is950 WCron(leBer) itdsrhot:
2960, 1763, 1635, 1072, 939. In a nmanner simlar to that in Exanple 1
except t hatpebe@drytoGhisd tHe3polktr BEtHeyE@ding lasebgamp pyd phemit i 250 % antegheas
used instead of I-phenyl-3-propylpyrazolin 5-one, 2.89 g of the conpound 11
was obt ai neglis frfraid il a rocidingisab{liDe ki 1CI3NOC) : Calcd. (%: C, 68.30, H,
5.93, N, 8.24 Found (9%9: C, 68.24, H 5.63, N, 8.44; 15 20 25 'H NMW\R
8(CDC18) ppm 0. 98l .frhdrOlfbr the, light3@sidtasde, (iR4Hprefyrred thiag -the 2HutqrinH hapya
2.773.11 (6H, m, 3.42-3.4S (9H, m, 5.60-5.70 (3H, m, 6.84-6.88 (6H, m,
6.99- 7. 07 (fdproduking prajierty. ista:BHbr oyer 1,006,900 repeats @pq alﬂﬁ)s,tneﬁwfePGBW)mé’Yﬁ“?h
2960, 1763, 1637, 1072, 941. EXarm~ le 12 In a manner simlar to that in
Exanpl e 1 exeeglor fadatg decdrs wheotthelmagriginlefion@mgem- 3- pr opyl pyr azol i n- 5- one
was used instead of 1-phenyl-3-propylpyrazolin 5-one, 4.75 of the. . .
conpound 12 was otﬁhaiprﬁcrablElsebmatca?rhaahélWﬁ%thGGBPMP’Aﬂ@lSN@%?‘?Chdél“ﬂﬁ‘.‘“ (9 :
C, 68.30, H S .34, N 8.24 Found (%: C,_68.50, H S .50, N, . 8. 44; 'I—I-NP/R
8(CDO 3) ppthe fAngkiofl0.06.8 gi)and)a grooveowirtiyet the Aplf bagd width is yishin the range o
2.81-3.11 38 (6H, m, 3.38-3.44 (9H, m, 5.62-5.69 (3H, n), 6.85-7.02
(12H, 19, 7023-04@pm(3H, n), 7.66-7.81 (6H, n); IR (KBr) cm: 2960, 1763,

1635, 1074, 937. 5 Exanplel3 » .
It is prggrred that the substrate has a guiding groove having a depth of 1,000-

2,500 A. It is preferred that the track pitch is 0.7-1.0 um, and more preferably 0.7-0.8
um for the high recording density application. The groove width is preferably 0.18-0.40
um as the half band width. When the groove width is 0.18 um or wider, the adequate
15 strength of a tracking error signal can be easily detected, whereas when it is 0.40 um or

narrower, the recording portion is hardly widened in a traverse direction upon recording,

being preferable.
1. The structure of an optical recording medium
20 The optical recording medium of the present invention may be formed into an

air-sandwich structure or into a closely adhered structure which is applied to general
recordable discs, or may be formed into a structure of a recordable optical recording

medium such as DVD-R, or the like.

25 2. The required properties and embodiments of constituent materials for each layer

The optical recording medium of the present invention has a basic structure in



In a manner simlar to that in Exanple 1 except that 1.40 g of

1, 3, 3=trinet hyl - 2net hyl ene- 4, 5- benzi ndol i ne was used i nstead of

5-chloro-1, 3, 3-trinet hyl - 2rret hyl enei ndol i ne, 2.61 g of the conpound 13 was
obt ai ned. 10 El enental analysis (C96H34A1N9M): Calcd. (%: C, 75.13, H
5.52, N, 8.2l Found (%: C, 75.37, H, 5. %g N, 7.98; 'H NWR 8(CDC 3) ppm
0.92-1.04 (9H, m, 1.53-1.95 (24H, m, 0-3.30 (6H, m, 3.593.66 (9H, m,
5.78-5.92 (3H m, 6.96-7.29 (12H m, 7.37-8.24 (21H, m; IR (KBr) cm:
2960, 1763, 1632, 1074. 15 In a manner simlar to that in Exanple 1 except
that 5.84 gvmichla fisb substptecnyl | a) seBomt eybpiraty rane adheredsvia rereppidingslayeriwith amd of
1- phenyl - 3- propyl pyrazol i n5-one, 7.33 g of the conpound 14 mas obt ai_ ned. 20
El ement al andhegives TIe-tdodidibgdayernydhe a @aglsdaye(%f an grgapi. dyg layer camprisingy,
7.31 Found (%9: C, 58.37, H 4.30, N, 7.07; 'H NWR 8(CDC13) ppm 0.98-1.03
(9H) m, |. 6 danfdu@oFithenpresedt BB of MY be 2 lasmweé dayer BF ﬂscaorgsmeslys 71
(3H, m, 6 88-6.93 (3H, m, 7.14-7.20 (3H, nL, 7.27-7.29 %8

7.78-7.83 (Gger myd a hieta] KEiectiverlayefp gnharea the geflpctancgg B aeﬂnﬁlﬁrﬁ%ﬂrof%m&i | ar
to that in Exanple 1 except that 5.84 g of 1-(4 5

br omoplgeny| Jay@r pachihgl sphstrates lan wnderopns layes oagwtpﬁyséwrdmay be built-up, or they

1- phenyl - 3- propyl pyrazol i n5-one, and 4,18 of

1, 3, 3-t ri metiayl be laminaped efnemp@%nﬁlﬁn@@fitﬂ% \k’agfeﬁg%étmﬁg&eéaadsﬁe the first

5chloro-1, 3, 3-tri et hyl - 2- met hyI enei ndol i ne : of the lcorpég
obt ai ned. Elsabsttatekhe afgamyﬁys la(ye th gty reflgRtyy 'geoP' ve lgye eS'HF
4.61, N, 7.12 Found (9%: H 4. 68, N 6 89; 10 15 20 ' H NWR

8( CDC13) pprayeg'thegegongaup %ﬁtewthqm‘z?a 1.93 (24H, m), 2.87-3.03 (6H M,
3.613.72 (9H, m, S.90-5.97 (3H, m, 7.15-7.29 (9H, m, 7.31-7.47 (6H m,
7.58-7.68 (3H, m), 7.81-8.05 (12H, m; IR (1CBr) cm: 2929, 1763. Exanple
16 In a manner simlar to that in Exanple 1 except that 9.47 g of 1-(4
chl or obheny!|d) - Subgrag pyrazolin-5-one was used instead of

0TS bl i SRS e 3R, oShitlssaghr yardappty of e s
iE?LFLEdl Ei Ao e ”Eetc%‘lyéh%&erk?%‘%'%%f oy rply i RRIBHAE bihjeaS
N ek S i A A
5, 88- 5. 97 ( reewglc1%§lcon%§cé%d ﬁ%_fq I Orggigzl%yez sitte. ( Adthdha e?xaﬁﬂr%%&bﬁt?&@ 25

m; IR (KBr) L Senner o et

Exanpl e_1 except t 5. 36 h S
used i ﬁ@t ea °Bfeximaﬁ’eﬂ(}fm°§ sﬁg%ﬁylp]dy‘r% Stz%(%I | %ﬁ@ (BQWJ%%&M%H&Q%M
polyolefin resin, phenolic resin, epoxy resin, polyimide, or the like, glasses, ceramics,

metals or the like may be used. Additionally, a guiding groove or a guiding pit for

tracking, a preformat such as an addressing signal, or the like may be formed on a surface

of the substrate.

20
b. Recording layer
The recording layer is a layer in which some optical change is caused by
irradiation with a laser beam and, thereby, an information is recorded, and should contain
the compound of the present invention. The compounds of the present invention may be
25 used alone or in combination of two or more for forming the recording layer.

In addition, the compound of the present invention may be used by mixing it or



of the compound 17 was obtained. "H NWVR 8(CDO 3) ppm 1.57 (18H, br s),
3.40 (9H, br s), 5.70 (3H, m), 6.80-6.87 (3H, n), 7.00-7.52 (27H, m,
7.65-7.80 (3H, n), 7.99-8.10 (6H, m. In a manner simlar to that in

Exanpl e 1 except that 13.31 g of 3-(4net hoxyphenyl) - 3-phenyl pyrazol i n-5-one
was used instead of 1-phenyl-3 propyl pyrg olin-5-one, 7.30 g of the o
conpound 18 was obtained. 'H NMEZ 8( CDCl ; ppm 1.58 (18H, br s), 3.39-3.68
(184 m, 5.68 (3H m, 6.57-6.86 (9H, m, 7.14-7.27 (9H, m), 7.34-7.45
(6H, m, 7.52-7.70 (6H, m, 7.87-7.90 (6H, M. In a manner_simlar to {hat
in Exanpl e jap@ine@i ittt ofher Brggniof dyks,(me@l or metal compounds for the purpose of

chl orophenyl ) - 3- propyl pyrazol i n-5-one was used instead of i

1- pheny! - 3- prkunebmydtastahé optEabpreperiies 2heyregprdingesentitiyibii the signahREOPSHichi ¥ed.

El emental anal ysis (C-HnA1C16N909):. Calcd. (%: C, 63.40, H 4.56, N, 7.92
Found (% : @he Re.7 Exahples. Gfthe Nrganic7dye sludeiaNnalymethme) dye, pprhthalocygoineoe
(9H m, 1.60-1.78 (24H m, 2:81-3.10 (6H m, 3.47 (9H, br s), 5.65-5.72
(3H, m, 6. ghtaldaritd, sqarylinn4cocoBung HpyHium,7, napbthoquingnsH atyraquingie 5 1
15 20 7.26-7.29 (3H m, 7.82-7.90 (6H, m; IR QKBr ceri': 2962H 1763
1570, 1974 |(dantheens)xastherie] tiphenylmptiens, szuisneniatehydracholips. Rbgaantrgne,and,
1- (3 chl orophenyl) - 3-propyl pyrazol i n-5-one was ysed.instead of

1- phenyl - 3- pripianiothiazireodyies 1Betalneompiex7compaynds, l‘i‘ég&fglﬂffu nhx%p\ﬁé'gfglﬁrgftﬁ]ed.

El emental anal ysis (C-HnALC16N9Q9): Calcd. (% :.C : 4.56, N, ¢.92
Found (% : Gnd@setalkompound griudgIn ez B, swmé%,airm%f‘%e#@ﬁ ?.do%‘“{gH,
m, 1.S5-1.78 (24H, m, 2.73-3,07 (6GH , 3.483.62 (9H 5.64-5.73 (3H,
M, 6.89- 6. Gbe [iBes,eaeh of whigomay heugedin fh‘?)r%m’i?%ﬁpﬁf%‘ Eﬁ%’err‘]?ham?‘f“%-“& 10 (6H,
m,; IR (KBr) cm: 2962, 1763, 1599, 1074 amle ln a manper..sidn ;

that in Exanple 1 T@)@ééﬁ‘@ﬂt‘h’étp%ﬁ.‘bi%f‘ge'g‘f’mf%%%Irgséstance Slgm%%amﬁ'@%%né J
trifluoronethyl pyrazolin-5-one wa sed instead of . T

1- pheny - 3- plightsiabilizer/siq the SQ‘BP%‘,“E é;:f (5he29r5$nbm8?ntlon. As the light stabilizer, metal

1,3, 3-trimet hyl - 2-met hyl ene- 4, 5- benzi ndol, i | £ ol
L e e 4SBT ARG LT 8 Aee B

obtai ned. Elenental .analysis (C-3AIFONgQg): Calcd. (%: C, 67.04, H 3.94,
N, 7.82 Founbe lissgd belo Zsﬁ?ajéaeﬁca@& N, 7.79; 25 'H NVR 8(CDd 3) ppm

#j 63224 '%H% on) ‘rh;’ moang o é@k‘f il sabPRi Perdiv? 3t cothpoufia ¥R te Breséo 2H,
invention is preferably 5-40 % by weight. When the ratio is 5 % by weight or larger, the
15 effect on light stabilization is high, and it is preferred that the ratio is 40 % by weight or

smaller in view of the recording or reproducing properties.

In addition, macromolecular materials, for example, various materials such as
jonomer 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

20 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
deposition, a sputtering, a chemical vapor deposition or a solvent coating. In the case

25 where the coating method is used, the dye comprising the compound of the present

invention with the aforementioned additives added optionally is dissolved in an organic



IR (KBr) cm: 2936, 1772, 991. 42 In a manner simlar to that in Exanple
1 except that 5.29 g of 1-(3 5 chl orophenyl)-3-propyl pyrazoli n-5-one was
used instead of 1-phenyl-3-propyl pyrazolin 5-one, and 4.02 g of

1, 3, 3-trinethyl - 2- met hyl ene- 4, 5- benzi ndol i ne was used instead of 5
chloro-1, 3, 3-trinet hyl - 2- net hyl enei ndol i %g 7.56 g of the conpound 22 was
obt ai ned. El enental analysis (C~H$, Al 3R909): Calcd. (%: C, 70.39, H,
4.98, N, 7.70 Found (%9: C, 70.11, H 5.03, N, 7.55; 10 15 'H NWR 8( CDC13)
ppm 0.94-1.05 (9H, m, 1.47-2.00 (24H, m, 2.78-3.36 (6H,$lr3’, 3.603. 66
(9H, M), 5. §Avént Whd tBdbolitian i cSfied byl the(cOhiventipnal Eoatigfnatiod Bieh asp sprayisg.- 7. 67
(6H, m, 7.79-8.40 (15H, m; IR (KBr) cm': 2929, 1763, 945. In a manner
simlar to hhgller chatingpapipeing ozecpmicoatmg. 5. 28 g of 1-(3 20

f1 uorophenyl ) - 3- propyl pyrazol i n-5-one was used instead of

1- phenyl - 3- pr opy| py4mgle} iofi tie- argenic ankvent. tobeqused generally include alcohols such as

1, 3,3-trinethyl-2-nethyl ene-4, 5-benzi ndoli ne was used instead of S

chl or o- 1, 3, gretlanok tethahoPamb ishyirepesioh dstonas sud. Bacgton, mp@YLehpbksianeandas
obt ai ned. El enental analysis (C~He, A1F_3N90? : Calecd. (9: C, 72.58,

5.14, 1§ 7. 9fclbmanbredamidas sizh 36, NY-digegylfonnanyide snd 2% N-dimepiaslagetoprcs)

ppm 0.94-1.06 (9H m, 1.56-1.92 (24H m, 2. 86-3.26 (6H rl_ra 3. 6Q3, 6?
(9H, 1), 5. Sif&i@S (uBhiasrdimethyl7 sulfoxide, ethers sych a3 tetrphydepfuram, dioxane, dietyl 7 79
(9H, m, 7.79-8.13 ( 12H, m; IR (KBr) cm 2931, 1734, 94?. 43 'J‘ Bl
manner si m letirer tand t dibyleneglyeeb msinemethyk CHhst, estess suchpgs methyl jacetatesand ethy
fl uorophenyl) - 3- propyl pyrazoli n-5-one was used inste of .

1- phenyl - 3- pcetpl pliphatic] hatogsnalisd  hydrocaghogs cf’Pgl"t A& g MsthyieRe ieiden ey,
El emental anal ysis (CHnALF3C13N9(Q) ; | cd %, C, 65.43, H 4 .71 e 8- 18
Found (9% : @jchhﬁoetbgneH,caleBZﬁtf?ﬁll%’!@@?‘%ﬂ@c&]@gé%‘a% ”PE‘R&WC%‘PP%B%)S“%%%S
0.96-1.06 (9H, m, 1.60-1.80 (24H m, 2.82-3..11 (6H m, 3.47 (9 br..s),
S. 64- SI¥2 ( Henzemp, ylems, mopoghiprobgyzene; @f’z 7‘?313**1}“8&%‘,“?&, °"°7'f°2é—"9‘.( 2§5°P3|9|? m,
7. 80-7.92 (61:1_'e’thg?c);ethanol and ethoxyethanol, and hydrocarbons such as hexane, pentane,

cyclohexane and methylcyclohexane.
The membrane thickness of the recording layer is preferably 100 A-10 pm, more
preferably 200-2,000 A.

15
Embodiments of the light stabilizer to be used in combination with the

compound of the present invention are listed below.

(1) Metal complex-light stabilizers  (see Table 2)

(A)

S S .
R, s s R,
20 wherein R, and R, are the same or different, and represent a hydrogen atom, an alkyl

group, an aryl group or a heterocyclic group, wherein said alkyl group, said aryl group or

said heterocyclic group may have a substituent.



IR (KBr) cml: 2962, 176S, 1579, 1074. Exanple . In a manner simlar to that
in Exanple 1 except that 2.16 g of

3-propyl -1-(4trifluoromethyl phenyl ) pyrazolin-S-one was used instead of

1- phenyl - 3- propyl pyrazolin-S one, 4.44 g of the conmpound 2S was obt ai ned.
El emental anal ysis (Cg~HnA1C13FgNg®) : cd. (9: C 61.76, H 4.29, N,
7.4S Found (% : C, 61.51, H 4.42, N, 7.20; 'H NWR 8(CDC13) ppm 0.92-1.03 °
(9H, m, 1.S8-1.74 (24H, m, 2.87-3.08 (6H, m, 3.453.49 (9H, m, S.69 (3H,
n, 6.90-6.9S (3H, n), 7.20-7.47 (12H, m, 8.08 (6H m; IR(KBr) cm: 2962,
176S, 1S51, 106S. (Bxanple 26 In a manner sinmilar to that in Exanple 1
except that 8.3S g of 1-(4g, 44 chloropheny|)-3-nethyl pyrazolin-5-one was
used instead of 1-phenyl-3-|propyl pyrazolin|5-one, and 6.64 g of

1, 3, 3-trinet hyl - 2- netRay ’ ig@)zi dolrre was used instead of 5
chloro-1,3,3-trinethyl-2 1 en dol i 9.51 g of the conpound 26 was
obtai ned. 5 El enental anas 3 ~.Calcd. (9%9: C, 69.56, H,
4.48, N, 8.11 Found (&)~ 69.65, HS4.407 N, 8:27; 'H NMR 8(CDC 3) ppm
1.48-1.82 ( 18H m, 2.49-2 71 (9H m, 3.80-3.69 (9H m, 5.62 5.91 (3H,
nm, 7.00-7.48 (18H, m), 7.58-8.08 (12H, m; IR (KBr) cm': 2929, 1732, 945.
10 I n a nanmeterein ®,| Ry, R .antiHRy arethésamp be diffessrt,epnd repeasentja Byirggesf atomy 4

fl uorophenyl) - 3-met hyl pyrazol i n-5-one was used i nstead of -

1- phenyl - 3- haloggh ptorm2nhikyl goop.ean apldgrpupa eycli¢ alkyl group or a heterocyclic group,
1,3, 3-trimethyl -2-nethyl ene-4, 5-benzi ndoline was used instead of 5 15

chl or o- 1, 3, 3vherdinmseidydlkyl-greum saishatyh getupneaid ryclgnallfybgroupeor sgith bet@cycticnas
obt ai ned. El enental analysis .(C_~9A101.3F3NgOg€\,:, Calcd. (99: C, 71.85, H,
4.62, N 8. 3Boupoighaundpirectty orindigectly) via 3 diyglenilinking groupry NVR 8( CDCl 3) ppm
1.65-1.92 ( 184 m, 2.50-2.78 (9H, m, 3.62-3.70 (9H, m), 5.84 20 5.94
(3H, m, 6.75-6.91 (6H m, 7.23-7.33 (3H, m, 7.40-7.67 (6l-1; m,
7.82-8.10 (15H, m; IR (KBr) cm': 2929, 1736, 94S. 25 In a nmanner simlar
to that in Exanpl dC1 except that 2.16 g of 3-propyl-1-(4

trifluoronethyl phenyl)pyrazo§i n-5-one used i nstead of

1- phenyl - 3- propyl pyrazol ia<5 J\Aié/mwgrs]Nnd 1.29 g of

1,3, 3-trinethyl-2-mEd ene-4yfm i ndol i ne-@&@sX used instead of 5
\S \S/

wherein X represents O, S or CR.R,, wherein R, and R, are the same or different, and

represent CN, COR,, COOR,, CONRR; 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 or an aryl group, wherein said alkyl group or said aryl group may

have a substituent.

®)

Ry 5.0,S Ry

7/ M\
R Yo F R,
R4 R, R, Ry
15 wherein R, Ry, R, and R, are the same or different, and represent a hydrogen atom, a
halogen atom, an alky! group, an aryl group, a cyclic alkyl group or a heterocyclic group,

wherein said alkyl group, said aryl group, said cyclic alky! group or said heterocyclic



chloro-1, 3, 3-trinet hyl -2-net hyl enei ndoline, 1.22 g of the conpound 28 was
obt ai ned. El enental analysis (C~Hg, AlFO9NgQg): Calcd. (%9: C, 68.39, H

4.70, N, 7.25 Found (%9: C, 68.68, H, 4.89, N, 7.05; '"H NWVR 8(CDCl 3) ppm
0.95-1.08 (9H, m, 1.44-1.93 (24H, m, 2.89-3.30 (6H m, 3.63 3 .72 (9H,
m, 5. 886. 00 (3 H mM, 7.20-7. 52 (1 SH m, 7.61-8.3 0 ( 15H m; IR
(KBr) cm: 2931, 1765, 947. In a manner gﬁnllar to that in Exanple 1 except
that 1.02 g of 5-nethoxy-1,3,3 15 trinethyl-2-nethyl enei ndol i ne was used

i nstead of 5-chloro-1,3,3-trinethyl-2 nethyleneindoline, 1.70 g of the

conpound 29 g¥&$ @bioahme}ectl;l &nﬁﬂira&tlyaﬂahy&wslelﬁtqﬂllddrg“\y&ﬁ, 2d RCaéreekentsd : C,

70.86, H 5.74, N, 8.55 Found (%: C, 70.67, H 5.89, N, 8.54; 20 'H NN1R
8( CDC13) pp'ﬂhdrlag@t? afoM, arfTill,kyllg?dhplax? &r;(lZ%p,f’@n adl %}oﬁb 12 c4r6bkyl ngroup, an
3. 44-3. 48 (9 3.67 (9 , 3H, m), 6.57-6.90 (9H M), 6.98-7.01

(3H m, 7. Lﬂcozyaaaodn@td,lkymrouioaﬁsal,f@@m(lﬁH mM: IR(KBr) crri': 2958, 1763,
1016. In a manner simlar to that in Exanple 1 except that 18.25 g of

1- phenyl -3 25 trifluoronethyl pyrazolin-5-one was used instead of

1- phenyl - 3- propyl pyrazol i n-5-one, 4.04 g of the conpound 30 was obt ai ned.
46 5 166 ' H NWVR 8(@C13) ppm 1.19-1.77 (18H nm), 3.47-3.61 (9H m,
5.52-6.00 (3H, m, 6.84 7,43 @;SFian,.7 52-8.18 (6H, nm). In a manner
simlar to that in Exanpl¢'1l qﬁcep; th;1 1% 80 g of 1,3 '

di met hyl pyrazol i n- 5- Bare_x <

1- phenyl - 3- pr opyl pyrazo
1,3,3-trinethyl- 2 met hy /e h e was used instead of 5-chloro
1, 3, 3- trlnethyl thle ein ollnb 18.65°§ of the conmpound 31 was

obt ai ned. H—NI\/R8(CDC13)Rpme1 7% 1.B8 (18H, n), 2.54-2.67 (9H, n,

w763 (ST Ry By B R flame ol e, Y efiedch b 15 pdBn oo ol e
1 except thgr&n e Ztoqi%% aﬁcy?gfyuﬁrf%l ZgZ thﬁ&l@il@ﬁe%r&%ﬂw&t%@cusg%up,

2S g of

i nstead of or o- enei ndoline, 2.46 g of th
conpound 32 era' r@ﬂi | graby §dic o<, Aty br s&id|etbrody¥ic C,
7247, b 5 e g un‘g Q‘ly c ki 7, & 5. 421@4&%9 26; 20
group is bound dlrectly or mdlrectly via a divalent linking group, and R, and R; are the
10 same or different, and represent a hydrogen atom, an alkyl group, an aryl group, an acyl

group, a carboxyl group or a sulfo group.

®)

wherein X represents O or S, R,, R, and R, are the same or different, and represent an
15 alkyl group, an aryl group or a cyclic alkyl group, wherein said alkyl group, said aryl
group or said cyclic alkyl group may have a substituent which is bound directly or via an

oxy group, a thio group or an amino group, and the symbol:

represents C=C-C or C-C=C.



25 ' H- NVR b(CDC13) ppm 0.88-1.11 (9H, nm), 1.24-1.55 (18H, n), 1.57-1.83
(6H, m, 2.53 3.07 (6H, m, 5.21-5.65 (3H, m, 6.78-7.37 (21H, m,
7.57-8.04 (6H, m, 11.5-12.81 (3H, n; IR (KBr) cm: 2962, 1770, 1013. In a
manner simlar to that in Exanple 1 except that 18.25 g of 1-phenyl-3 47
5 trifluoronethyl pyrazolin-5-one was used_ i nstead of _
1- phenyl - 3- propyl pyrazol i n-5-one, and 9.2 g of

5- met hoxy- 1, 3, 3-tri net hyl - 2- met hyl enei ndol i ne was used i nstead of 5
chloro-1, 3, 3-trinmethyl -2-nmet hyl enei ndol i ne, 13.19 g of the conmpound 33 was
obt ai ned. ' H NWR 13) ppm 1.24-1.79 (18H m, 3.S0-3.69 (9H m,
3.75-3.88 (9H, n), 5.48 5.98 (3H, m, 6.49-7.29 (18H m), 7.71-8.15 (6H,

M. In a manner sinilarReo that in Ex le 1 except that 18.25 g of

1- phenyl -3 10 15 trifluor ) | i n-5-one was used instead of

1- phenyl - 3- propy! pyr gz iih- 5- NN,

5-methyl -1, 3, 3, 5-t et r anet 7
5chloro-1, 3, 3-trinmethyl - nevhylen i njoline, 11.79 g of the conpound 34 was
obtai ned. ' H NMR S(CDC & ppry 1 1.%9 (18H, n), 2.18-2.45 (9H, ),

3.50-3.64 (9H, m, 5.53 6.01 (3H. M. 6..62-7.30 (18H +& . 7.69- ,
M. In a rrgawvtmreqzs iXrrdpagsents Q ﬁglsa Bﬂ% arg té&?&&t%ﬂz@m% .agg r%r%s%m(ﬁ-'
1-phenyl -3 20 trifl t hyl | in-5- ' of

L3 D R D B8 SRl Sk, it

1- met hyl - 2- met hyl enej ndol i pe- 3- spi rogycl ohex ' fyi
5chl or o- 1, 3,goupr dmiaidhgyiclio aliyl ﬁﬂﬂug ﬁ‘éalyﬁ{%? Fﬁ%,sg%P%QﬁaH%“hg%ggﬁoﬁ%a 35 was

obt ai ned. El enental analysis (C8, H69A1F9 ; % 0
4.39, Nb 7. OWKyFRSOWRY A(thEp:ErQup %‘5%“@1‘}‘“%?’%9%%&[“%8@’%% °#p%n5§§g{’?:%cf?§
ppm 1.35-1.59 (6H, , 1.68-2.17 (24H, m, 3.84 (9H, m, S.59-5.92 (3H,
n, 7.09 (9Hndipesymo. 7 46 (9H, n), 7.85-8.00 (9H, n); 48 IR (KBr)
crri': 2936, 1771, 987. ExamlIn a 36 In a manner simlar to that in Exanple
1 except thaC'O".éG gLof 5,7-dichloro-1,3,35 trinethyl-2-nethyl enei ndol i ne
was used instead of 5-chl 0r0=1~3, 3-trinethyl -2net hyl enei ndoline, 0.70 g of
t he corrpoundfeﬂFPSG%§C69f Phgg‘; | ement al anal ysis (C~HnA1C16N909): Cal cd.
(%9: C, 63.40, H 4.S6, N, 7.92 Found (%: C, 63.18, H, 4.46, N, 7.82; 10
"HNWR 8(CDO 3) ppm 0.94-1.08 (9H, m, 1.3S-1.82 (24H, m, 2.81-3.13 (6H,
m, 3.80 (9H, m, 5.64-5.72 (3H, n), 6.87-7.24 (15H, n), 7.79-7.95 (6H m;
IR (KBr) cm: 2960Y 71765, 1070. 15 Exanple 37 The maxi mnum absor pti on
wavel engths (~ and t nolay @(tb t coefficients at the maximum
absorption wavel ength f tﬁeMzérrpq nds obtai ned in Exanples 1-36 were
neasured in a chloroform sol ut'ingn. Results are listed in Table 4.

6] o)

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

group, an aryl group or a heterocyclic group, wherein said atkyl group, said aryl group or

said heterocyclic group may have a substituent.

@
. R,
R
Ry O\g /0 b
. N .
Ry Ry

15 wherein R,, Ry, R, and R, are the same or different, and represent a hydrogen atom, a



20 Exanpl e 38 The deconposition tenperatures for the conpounds obtained in
Exanpl es 1-36 were neasured. Results are listed in Table 4. Conparative
Exanpl el 25 Simlarly, the maxi num absorption wavel engths (a,"~, the nolar
extinction coefficients at the maxi num absorption wavel ength in a

chl orof orm sol ution, and the 49 deconpgsition tenperature were neasured .
for the squarylium conpounds which werefot treated for netal conpl exati on
in Exanples 1-6 (Conpounds | b-66) (i.e., these conpounds had not been
conplexed with a netal). Results are listed i;@;’age 5. T%lzotl e 4q}i|cgrq>Hp
Spect r oscopi,c ril bup, arcydle ylagrovp or PELErocy@ic. >
C nmmnl | ndga‘°ﬁg‘{aﬁgﬁ‘eé‘lﬁ)§§¥%§‘éﬁﬁgﬂgﬁpeﬂti gs in Ciflll 1orof or ere%olrlnggrg(i:;chgn Tem
erat ureCo ~enid aid aryl group, said cyclic alkyl group or said he

E(C) 1572. gg"?‘%%?%ﬁ?‘)f@?ﬁ%?o&ses.%5%43554568. 55. 43275572. 05. 43126587. 55. 433
47573. 05. 431@%%@ @f&&lé&ﬁ%@&dﬁ&t 37344 867Rn0knkiG2 8B 3. 05. 431812572. 05. 431
513589. 55. 252 P124595.05. 431315561, 05. 428516590. 55. 430017577. 55. 428618577. 05.
4292 50 Table 4 -Continued Spectroscopi c Properties and Deconposition
Tenperature of Squarylium Conpounds Exanpl eSpectroscopic Properties in

Chl or of or nDecorrpC@' tion Tenperat ureConmpound7~,", ~ nnl og

8(C) 19573. 05. 431120574. Q5. 431021589. 555,430122591. 05. 430223589. 55. 430124572.
55. 431125573. 55. 429626583. 55. 431927589 05. 432428591. 55. 427729582. 05. 4301305
72.55.429031583. 0522973582, 5. 33153358 ¥ 330034S72. 55. 430435580. 05. 3286
36573. 05. 4310 Table 5 ros\eﬁp{i o ties and Deconposition

Tenper ature of Squaryl 0 unds Conpakat i ve Exanpl eSpectroscopi c
Properties in Chl orgpforPecomposi Y on enpeRat ur eConpound7~, "~ nm og

E(C) 1577. 55. 12802578. 55. 2893}570. . 22°¢04571. 05. 22905576. 55. 33006571. 05. 227
0 51 The optical constahts for tHin fi'l ms_ of the conpoun dec—’obteﬁia ‘?ﬂd”
Exanpl es 1- GLuRIERIERS R add RRese thessameeor difeesat, andrgpieser 2 hyeros

halogen atom, an alkyl group, an aryl group, a cyclic alkyl group or a heterocyclic group,
wherein said alkyl group, said aryl group or said cyclic alkyl group is bound directly or

indirectly via a divalent linking group, R, represents a hydrogen atom, an alkyl group, an

10 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,

Co. or the like, and may have a charge to form a salt with a cation, and in addition, other
ligands may be bonded above or below M. Such salts may be used also as a light

15 stabilizer. The alkyl, cyclic alkyl, aryl and heterocyclic groups and substituents therefor

include those described above.

More preferable embodiments are shown in Table 2.



5 Conparative Exanple 2 Simlarly,
t he squarylium conpounds which were not treated for

nm-,

660

Constants for Squarylium Conpounds 10 Exanpl e~,

t he opti cal

constants for thin filns of

conpl exation in
Exanpl es 1-6 (Conpounds | b-6b) were neasured. Results are listed in Table
7. Table 6 Opti cal

met al

= 6S0

nn‘Cor‘rpoundnknklZ 8150. 0782. 6070. 03822. 7220. 0952. 5750. 04932. 6280. 0582. 4800.°0
3542. 7660. 0802. 5910. 04852, g720. 1152. 6620. 05562. 4520. 0622. 3420. 048 Tabl e 7

Optical Constants for Squaryl ium Oorrpoi.lrgfisz Oorrpar ative~~. = 650 nm-. = 660
nmExanpl e . able
Conpoundnknk?2. 6340, 1352 eyoofiaetal 594
2.5720. 1003. aMedl O s-mgossi blle to preke ja thi
for mat i on63.Cnille:d 3;@;@430}{93' R,onl TRPl |eR6
met al conpl|ex®bs.on|se@ a larger refractive|i
solubility O gﬁﬂéx %E 'P b7 _Exjanpl ¢ 4 in_fillne 0 LH&B u
conpounds dbt ai ned npl es }i and 4 werle irradiated with tHe |ig
froma xendn Tamp {50A00 @yiqags)cgklg Het-er|mi-fe |a photpdeterioraiNmnd rate p
constant frjomthe ‘hanm: in thair op Icall-denditi-es—A—tAe—eours RestH t s
are listed|in Tabl ¢ §B)The GHot|odEk eriColdat Cnly |rate cpnstants ywefé [NBu,
cal cul at ed jusi-ng—the—folpw-negeguatop ORI dt—R{CEI{O Qptical
density for| thedthin @) oﬁth@@‘:g{urkyﬂi irblcdmpound] 10 K ¢ | C Y
Phot odet er i jeratingrgtecprstant. St ar| y. gnotodef erLorflay 1¢ HLaANeB
constants flor thin fzms pf the squafyl i um conpounds| whi ch Q/erg:n t tr%é ed
for nmetal cpmprexa iSQpl nf B e_1, ¥ and| 415 (Conppunds [I'ls, [2F iandC2b)
wer e deterniine . Res are lifsted iin Taple 8. Table 8 Photodeterjoratifg
Rat e Constants jor 3@) yhl n i Tfrogf f hel Shuprr r|[CHERPBOnpeunds- ¢dhdoddmd u ,
inRatio of [he Photlodet'er|orati nn(‘nnM [ Rat-e{Const-ants———
ko/ kConpound i ng Exgnyieko| : Hiont méfall &bnpl Bkl C et al TonpreNi7|BB u,
/126.54 6 /4h. 8 From Tahl el 8 || car-He—sepn—ihat—peta—conpte ' pd
i nproved |ipht 9esi|st@xe| Hs53| eyl & |eFhatj 0|t he dpfi Y B or Gishg
i i o 1l ladterat adl kol N C a0 ar -
media wl | whustratearbetov T q CH, |CH,| — |Ni|NBu,
11 (E) | H |OCH;| H | H |C,Hs|C,Hs — |Pt|NET,
12 (F) H H H - — - O |Cu|NBuy,
13 (F) H H H — — — O |Ni|PBu,
14 (F) H Ph | H — - — S |INi|NOc,
15 (G) H H H H - — O |Ni|{NBu,
16 (G) H H H H — — S INi|PEt,
17 (H) Ph Ph | — — — - — |Pd{NBu,
18 (1) H H H H - - — [INi{NBu,
19 (1) H |(OCH,|l H H - - — INi{PE t,
20 @D H H H H | CH, — — INi|{NBuy
21 (N H H H H |C,Hy| — — |Ni|[PBu,
22 @) H CH, | H H [C,Hy| — — |Cu{NOc,

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



20 25 Exanple 41 A solution prepared by dissolving the conmpound 1 in
2,2,3,3-tetrafl uoro-1propanol was spinner-coated on an injection

nol ded- pol ycar bonat e substrate of 0.6 mmthickness having a guiding groove
of the groove depth of 1,750 ~, the half band width of 0.38 pm and the
track pitch of 0.74 p,mto form an organiﬁ dye layer having the thickness
of 900 Then, a gold reflective | ayer hat ng the thickness of 1,200 ~ was
provi ded thereon by a sputtering nethod, a protective |ayer having the

t hi ckness of 7 Eun was further provided thereon with an acrylic

phot opol ynep) andAkdreaticasminey]iglhttstabilizers (deedfableyd)ar bonat e flat substrate
havi ng the thickness of 0.6 nmwas adhered thereto with an acrylic

phot opol yner to pFeliawiag aompquinds alayrbessedi ng nmedi um An EFM si gnal was
recorded on the prepared optical recording nediumw th tracking (linear
speed of 3.5 misec.) using the sem conductor | aser beam having an
oscillation wavel ength of 658 nmand a beam di aneter of 1.0 pm and then
the recorded signal was reproduced with a continuoys®beam of the

sem conduct grRj\aser hg 0 osciII wave/l gtth of 658 nm
é€ ‘ Ving'si ghal psdperties are |isted

(reproducti po } -G-FRe
in Table 9. optical gor di ny,madi um was forned according
to the conpllettel y sane way as that in Exanple 2% e cept that the conpound

2, 4, 5 or 6 was used jnstead of the co und 1, and the signal properties
t her eof wer é"hﬁﬁ“é’kﬁr’gﬁz kﬂ?@ﬁ@%{hﬁsﬁ@eg{%f"%r"%ﬁ? rggre%ﬁ"gs qg?y?f niaﬁo abl e
9. 54 Table 9 Signal Praperties.of Recordi ng Media Reflectance, (9.
grooved ort %6 ﬁﬂ/@ﬁﬂ &U8 r?pﬁBP?!é'ntEaX&ég ? %ehsgfufﬂ? %Tﬁﬁsﬁt‘é?n €G}§ é)%lé)r%flged/é 15
415063. 37. 8Exanpl e 422’363. 78. OExanpl e 434761. 87. 9Exanpl e 444862. 98. OExanpl e
454862. 58. 1BNSAI 5 L¥L9~ 63.1~ 8.3 From Table 9, it can be seen that signal
properties of the high reflectance, high nodul ati on percentage and | ow
fitter which g dpnf ormabl e to DVD-R standard were obtained according to
t he optical rlesord % medi um of the present invention. 5 Exanple 47 An
optical recording nmediumwas forned using a m xture of the conpound 1 and
the netal c 2n weight ratio of conpound 1/ netal
conpl ex No. %ﬁéﬁ,ﬁ#mg%ﬁ&% R?Eﬂéﬁlcl(g)r%bound 1. The recordi ng nmedi um was
irradiated with the Iight froma xenon |lanp (50,000 10 tuxes) for 10 hours,
and a remai nj io of an optical density was eval uated. The renai ning
ratio of an op al density was cal cul ated by the foll ow ng equation:

Remai ning ratio of an optical density =1d/1o X 100 (% 1d : Optical
density aft eyherdin alloféxkisting dromatidiingsahaycsensubsttuted fdtheniatikyh dicap iheving filenThe
results of the light resistance test are listed in Table 10. An opti cal
recor di ng nmedioleearissm dtamsyad alkoxp grouprhavingifrdn hto 6 carbomatoins, ahatageh @tamyor
using the aromatic am ne conpound No. 104 (see Table 3) instead of the

met al 10 55 a hydroxyl group.

More preferred embodiments are shown in Table 3.



conpl ex No. 3 (Exanple 48),
and t he netal

and further using a m xture of the conmpound 2
conplex No. 12 (see Table 2) (Exanple 49) or a mxture of the

conpound 2 and the aromatic am ne conpound No. 113 (see Table 3) (Exanple

50)
| i ght
medi um i n

a nmanner

simlar

to that

in

instead of a m xture of the conpound 1 and the netal
resi stance test was perfornmed on

he 5 resulting optical
anple 47. The results of the |ight

resistance test are listed in Table 10. Table 10 Results of Light

conplex No. 3. A
recording

Resi stance Test of Optical Recordi ngEt% f Conpound No. Light Stabilizer
No. Remai ni ng Ratio of Opti cal Densi t e 371382Exa&'9‘l‘ %gs’Llo489ExarrpI e
4921285Exanpl e _502Embodimentsiof draintgy un i —excette
| i ght resi s obtailned accofdin he optl caI racor di ng)ge Jm of
t he prese; ven i onR; Acqordifag t¢ th -present i nveptio t Here ‘¢an be™
pr ovi ded { m 15 conpounds hawvi ng c%%% =
deconposi ffi onmar oplerc i b sui@qtﬂ[g forC@Hps:i IC athon @/a]dePe'r?g I#Fdf 1
sem condudqtor | asefr used flor—a—etgital rsatttie 'ib = TECQr odnl b(faVD R).
Al so, DVDJ{R nEdi a heﬁ/izhigsthece%ell r&b tht res P g)_ula §as t°hé hi dh
ref | ect anqe—and—opul-ati-or ' € pro d ngp $Ee sqBaryl ijum
conpound gf t]rﬂe” pr gsen veﬁti*lL%ﬁ gs éﬁl_gbtl ca Fg%:/o di ngptmateri al RF;e
What is clian S quaT W1 um cgm}punc i@ H;t hizel Qfp =2 metRAIF @orpl x
representdd b he g%ﬁgf\bl éorﬁula(l) : | QRz -l o-NA@
R q wher |n (Fg are theisane or, }dbffer@qﬁgar@ 1em%ber&3 1aﬁ)al kyll
group opti Yy hiVI ﬁCI % ubS4tITll nt nn %M_g;%%jr f‘pt, ora lydld '”lg
substituent, agp aryl cqrayp optHonaIIyCh,athc a ddibst il ZuéntP =by Q 4
het erocycljc grouploptionally h a—substh (ch"’ "Z TESENTS [etlary
atomwith B coot di ha€i,dl s api Gifyl,s q r@pz%sen 2°08p znopA representls 10
an aryl grpup_optidna-y—hprtag—a—sph t'*ueu, NeteroNgyCcl L¢| 508 IF 1
optionally ha\lpégg a Gubktd tuent: or Yd@ﬁt W”Jere?[ﬁl Y re%(riegﬂents an aryl
group opti pradty vy $UDSH tuent et ergcyclliz 19rpap|ot 1 anal | y1
havi ng a SJbStp%U ¢Sg-¥13r1e squary| i .C IHb?m und in g state of a netal
conpl ex acgort (1|15|g 7o Clalp 1y vm=r@,{|H\g— H G sHregrédenp ed b$ eHee 1
general fofmula (11): ~ 21 erein and-R4—are—the 3&”?(5' 1
di fferent, fandfeprlegent an at ki, gf o, Hpt i pn@ JK, |Z21.p7 4
112 C2H5 CZHS C2H5 C2H5 Z 2 PFS 2
2
113 C,H, C,H, C,Hq C,Hg Z2 Cl10,
114 CsHT C3H7 C3H7 CaH7 Z 2 SbFE 2
115 C3H7 H C3H7 H Z2 As FG 2
2
116 C,H, C,H, C,.H, C,H, z2 I
2
117 CeH,3 H CeH,s H Z2 Cl10,
¢. Undercoat layer
5 The undercoat layer is used for the purpose of (1) an improvement In

adherability, (2) a barrier against water, gases, or the like, (3)

storage stability of the recording

an improvement in the

layer, (4) an enhancement of the reflectance, (5) 2



57 having a substituent, or R3 and R may be taken together with an adjacent
carbon atomto forman alicyclic hydrocarbon ring or a heterocycle
optionally having a substituent; Rs represents a hydrogen atom an al kyl
group optionally having a substituent, an aral kyl group optionally having a
substituent or an aryl group optionally ggving a substituent; R6 5 o
represents a hal ogen atom an al kyl group”optionally having a substituent,
an aral kyl group optionally having a substituent, an aryl group optionally
having a substituent, a nitro group, a cyano group or an al koxy group,
optional |y hawchien af thebssiratedium a aclsent, (63 pfasetios obmguidinggevovef 20diag pind
when n is 2-4, then R6s are the sane or different, or two adjacent R6s may
be taken t OGﬁﬂbﬂéﬁfrmm', oh thevlikea djVitreregariato bbb purposesoft(d), reacreragleclammetedals,o
ring optionally having a substituent. 3. The squarylium conpound in a state
of a netal gpERAENeaec0OUspTlgMEs satlaasiptorer resin, polyasiide wsinsviayliresin.aiagifgl
metal . 4. The squaryliumconpound in a state of a netal conplex according
to clai m 3, resthenetural pblynter,i silidomnt liqed aibbies oalthendilye, sitane I®UBlingApSesES P She
recordi ng medi um having a recording |ayer conprising the squarylium
conpoursd i nlike it be afeda iWithl regardytoetheuipases 0§ b aphy(Bhrie additignafarthe; o
4. 6. The optical recording nmediumaccording to claim5, wherein the

recor di ng | afe¢meniohed mscrambleghlar matenials; ineiganiy compeungs sucheas YQcliek; §‘&2’

medi um according to claim6, wherein the |ight 20 sta?ili erzgs a ogPound
sel ected f r @i0 20, GRNuBIN on thedikenapdofurthersaetals of symmeialnsteh 28 28y GHel'h &6

am ne. 8. The optical recording nmediumaccaording to claim./g, erein the

li ght stabi IGez8e, Aw Agoddlaorribe like maybg wehy I\ﬂéﬁgﬁpmr‘&“&f‘?&?@ P&“@ lerpose of
squarylium conpound. 9. The optical recording dium accordi ng . to any one
of clains 5@#pmetalomchasibiy, Assqrils like, gyergane il %har"étgd%r?ﬂﬁ 1‘%&%?’%% 3

recordabl e optical recording nmediumhas the refr ive index (n) of S
ns 3.0lGnd tniething dyen 8 t@ptheregles Pfdhghpe Ry EBP“@: Og‘?‘%‘ regrd go the pgggys?so?f](t" ﬁe

l'i ght of a wavel ength range ,of a, recording.or reprqduci wavel engt hi.t 5
nm 10. The anpi$)calltrasiohtring s arilelBOsTRngsiPo? ﬁ'ﬁ{f“%ﬂg“'ﬁfre%?’a?r%e gk? 09,
whi ch has a track pitch on a substrate within the range of 0.7-0.8 pmand a
goove wi dt h may kefisedhal f band width within the range of 0.18-0.40 pm 5 11.

The optical recording nmedi um accordi t 0, any, gne .of I ; 0 ich
has a recording orThteé‘ber“é)tHG‘&‘? Wb&ﬂ&véﬁfgﬂeg\’?fie{}ﬁog%]la}ﬁertlg8re?%?1gg%oqﬁ %(881]:\785)‘9€m
12. The optical reco&%i medi um according to any one of clains 5 to 11,

whi ch has a BreigraRlyf- ‘é@ i on wavel ength within the range of S50-600 nmin
a chloroformsolution and log E (e is a nolar extinction coefficient) at
sai d ma&i mum 10 absorpti on wavel ength of 5 or |arger.
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>=2. CFGHNOX vni c[ Ul ga\ VU] caDOH] caU] ca] caD] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca

OSU4?FP"k_BDNOW ] a} xsni d\ WJ] | caD4] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] gal]ca]calcalcal & - _
SITIB'G' Y'e""" #'##$$a$$%P0%W&RUE' Z' { vql ég] XU]]] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] caV]ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]caJca!Z
U (W(W)) P **CE--. LIR1IT1Z1M1c1el1&44441 5V5b5h505| wr ngb] XU] ] ] ca] ca] ca] ¢
a] ca] ca] ca] ga] ca] Pajteaive layer, substrate surface-hard coating layer

a) calU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 05} 555555
55555555h6i 6j 6k60@y pfotective layer and a substrate surface-hard coating layer are used for the
77728| 888+9r 99~yt oj e [ Vmgb] XU] ca] ca] ca caL;a] caflgca] calca] ca}acayca] ca] caD?] c
a] caD] ca] cajpoglosabt G Jachatebtic] of:tbp cecofding bapchgfiieatiemplsatbing byer) figm flaw,

;5 9<<<(=s==>+>@ AAABNBBECHCPCnCCCCC| wr mhc”*XU] U] ca] ca] ca] ca] ca] ¢ca] ca] ca] ca
] ca] ca] ca] calstalirapctiedike] ()] anampagysaiest jrc dp ctress) gablityof dhe Eceiingale¥d] cal C
CCCCCDDD+D0OD3D6DJ Df Dg EE} xr mgb] Wwr nherXU] U] ca] ca] ca ] cay]
ca] caU]&a] cafefletfaailisodiing ldye 30 dAncim|pseyasent 4] the] @ﬂ%%]‘—c%‘d“@j}k@at}’@gﬂ cal
ca] cal] ca] caE&E) E, E/ ECE’ EXE~EEEEEEEEFF! F;

F @ CFFFZFwF Eg#re RFseich plpoRErnthe materialcdasp abep fauhe updesegpt By eranaya e wseda) Bay ca
}:E?;]Gfa@g](; 8] a%@mq cal Ciaqg@wﬂ cal call gl Cay]bcea&é]eg 215 aCna Jngragllgig]mca?e]ri%ﬁ%g tal‘le?rgo-soﬁening

H#H( H=HBHDHZH| vgkf "~ zZUj e_ZTnhc” U] cal] cal] ca] caU] cg] caU] caU] cal cal.c cal] ca
caU]( caU ca] aa;icgel}qha}sjc aplyepdul g]@}]}'@téﬂfw] Wg‘éﬁi‘}ﬂ@g@@!ﬂtgﬁﬂ’ c“%’f?é{ﬂ c‘g%—hL{lﬁilptlf)J]HeFI])/
HHHHHHHHI [ & (T +1: > CIFI] T J Jf KLNQPR .

RZSzupkf a\ Wielolopd, cdiphaticdiydeaspiens Aaturplcabber surerebutadirre, GrosPsns wh9E,] cau

]zgg]T(é?- E&%W&legﬁ][ ? Co%léjtki%g]rgs?ns such as epoxy resin, phenol resin,

e le b s ek g e
jhl$jcjI jl I7kkk} xr PRAFSSTEUPPY IS, ROV 3T e tae AT R1eC 8 %ig?o(g S ]la(t:%i]ocr:é o attal ca
el ool el L o oy BB
o SosbssbscHR AL i T VRDTEN NG B O Uo CRERMAT ea cal ca] ca] ca cal cal ca
U cal cgLcal ca oo ol el cath co kA rShl SRUEALE Repls e abssbs damiomnsat L

A M AR gl i o

ajcaJca]calc cal'cd] ca cal] ca] cal] ca] ca] ca] ca] ca

]ca }~~~~~~ , Rlu(,./8:34/2" | ~ a ; istati )
a] ca] ca] ca] cﬁvﬁéjo@a]sgaﬁlhég{st g?éé%lgé]zag:ﬂ‘ tg’a lgigt]rca d%?tg] glgil?:ag]tsc’: aa]ntég?t(l:ca]a%%n]tsc a] ca
] ca] ca] caD] ca] g¢al.c L. . : ; ; d layer,
& [ X[ nul o/ ] s%%cla;?%]o?@s?iﬂi 2a hg a k(? a ?:% ?:é c(? arp]0 (r:aeﬁdc:an]t% giecag]og%]mé ae]ﬂz:ozfll]t cag]erc ajca

ca]ca]calca ibed &6F the recordin '
% I ol/\t u}okf !31\ Vﬁﬁ%%cgg?gé?égﬁ%a?%gﬁﬁﬁﬁgﬂrgg]b%a clg crgzis?{aé]k?g]a ca] cal ca] ca] %a] ca
] ca] c’\aj c"aj % r(:a] calc”a] ca] ca] ca] ca] ca] ca! / @-~/ bO@l LXLOY vgl gb] XU] ]]] ca]
cal ca] ce(l)] ca] cag}(':a] c”a] c”a] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]c
aJca] ca] ca]ca] ca]ca]ca! % ;
buPSVDpe(*| wmhc”YU] ]]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ¢a] caUprab&Rt s@dskakcal cal ca] ca] ca] ca! 8} x{ ~/ U V! $zupkfa\ WJ ] ] ca
] ca]ca] ca] caJca] ca ca% c”Ma]c”a] ca] ca] ca] ca] ca] ca] ca] ca] cMa] ca] ca] ca] ca]ca]ca
] ca] ca ca] ca] ca] calxCplotti@BRUHNER2GoUNZ bp kiandrtAHi¢ calicaiaredemticaf ¢k bagrea) c
a] ca] ca] ca] ca] ca] caUl ca] ca] ca] ca] c*a] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca]ca]c
al WEH?94.b3J og\emh b 'HaCls¥ihiteh apd izad Bedne & ivaliiated] feorh ahis prdteative aspbstiateaida] cal
ca] ca] ca] ca] ca ca?ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! - 0&( ~+ws} CF* - r t
| wr rrhcAg@)w ] ]v}l-}%?dag al sy oRl alsatai onlonle aid sajekmptiaive] dalsospd aF Galew] ca]
ca] ca] ca] ca] ca] cal ca] ca] ca] ca] ca]ca] cal Fnpsvy%8~h
: MaTy%-E~yt nigd kg2l TR galesiald wikis alayetiecikd &rciab pedtectisg seljstratect ] caU
] ca] ca] ca] ca]'c™a] ca]'ca] ca] ca] ca] ca] ca] ca] caU] ca! : ATf fj 69;
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ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal ca]ca]ca] ca]jcalca]cal A"\
t{vpj e Znid_ZU] ca]]c”a] ca] ca] c”a] c”a] ca] ca] ca] cMa] ca]c”a] ca] ca] ca]ca]ca]ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca
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15 Example 1
8.95 g of 3,4-dimethoxy-3-cyclobutene-1,2-dione and 12.74 g of 1-phenyl-3-

propylpyrazolin-3-one were dissolvéd in 150 ml of methanol. To this solution, 8.71 g of
potassium carbonate was added, and then the mixture was stirred at 25 °C for 1 hour.
After the reaction, the precipitate was collected by filtration. The obtained solid was
20 added to a mixture of 3 g of potassium carbonate and 130 ml of water, followed by
reacting at 50 °C for 5 hours. After the reaction was completed, 100 mi of 1 mol/l
aqueous hydrochloric acid was added to the mixture, and then the insoluble material was
collected by filtration. To the obtained solid were added 90 ml of n-butanol, 45 ml of
toluene and 9.30 g of 5-chloro-1,3,3-trimethyl-2-methyleneindoline, and the mixture was
25 treated at 110 °C for 5 hours. Then, 100 ml of methanol was added thereto, and

followed by reacting at 80 °C for 1 hour. The precipitate was then collected by filtration.
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Example 2

In a manner similar to that in Example 1 except that 1-phenyl-3-
isopropylpyrazolin-5-one was used instead of 1-phenyl-3-propylpyrazolin-5-one, 9.84 g

15 of the compound 2 was obtained.

Elemental analysis (Cg 4 H; 5 AICL; N; Oy ): Caled. (%): C, 67.81, H, 5.08, N, 8.47
Found (%): C, 67.60, H, 4.97, N, 8.38;
'H-NMR §(CDCL,) ppm: 1.22-1.35 (18H, m), 1.37-1.6‘2 (18H, m), 3.38 (3H, m), 3.66-
20  3.89 (3H, m), 5.61 (2H, m), 5.68 (1H, s), 6.85-6.87 (3H, m), 7.00-7.52 (15H, m), 7.86-
7.98 (6H, m) ;
IR (KBr) cm; 2966, 1764, 1570, 1085, 793.

Example 3

25 In a manner similar to that in Example 1 except that 1-methyl-3-propylpyrazolin-

5_one was used instead of 1-phenyl-3-propylpyrazolin-5-one, 3.44 g of the compound 3
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Elemental analysis (C4oHg o AICI; Ny O, ). Caled. (%): C, 63.67, H, 5.34, N, 9.68
Found (%): C, 63.81, H, 5.57, N, 9.46;
5 IR (KBr) cm™: 2960, 1763, 1587, 1099, 798.

Example 4

In a manner similar to that in Example 1 except that 1-phenyl-3-
methylpyrazolin-5-one was used instead of 1-phenyl-3-propylpyrazolin-5-one, and 1,3,3-
10 trimethyl-2-methyleneindoline was used instead of S5-chloro-1,3,3-trimethyl-2-

methyleneindoline, 0.68 g of the compound 4 was obtained.

Elemental analysis (C, ; Hg s AIN, O, ): Calcd. (%): C, 72.04, H, 5.12, N, 9.69
Found (%): C, 71.95, H, 5.11, N, 9.42;
15 'H-NMR §(CDCl,) ppm: 1.60 (18H, m), 2.42 (3H, s), 2.52 (3H, s), 2.64 (3H, s), 3.48 (614,
m), 3.58 (3H, m), 5.65 (2H, m), 5.74 (1H, s), 6.97-7.30 (21H, m), 7.82-8.01 (6H, m);
IR (KBr) cm™: 2964, 1763, 1601, 1095, 798.

Example 5

20 In a manner similar to that in Example 1 except that 3-methyl-1-phenyl
pyrazolin-5-one was used instead of 1-phenyl-3-propylpyrazolin-5-one, 0.99 g of the

compound 5 was obtained.

Elemental analysis (C,; Hg; AIC; N, O,):  Calcd. (%): C, 66.74, H, 4.52, N, 9.98
25 Found (%): C, 65.61, H, 4.59, N, 9.74;
'H-NMR §(CDCL,) ppm: 1.64 (18H, m), 2.44 (3H, s), 2.54 (3H, s), 2.62 (3H, s), 3.42 (6H,
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IR (KBr) cm™: 2966, 1763, 1600, 1091, 793.

5 Example 6
In a manner similar to that in Example 1 except that I1-metyl-3-
isopropylpyrazolin-5-one was used instead of 1-phenyl-3-propylpyrazolin-5-one, 0.70 g

of the compound 6 was obtained.

10 Elemental analysis (C¢o Hy 5 AICI;N;O,):  Caled. (%): C, 63.67, H, 5.34, N, 9.56
Found (%): C, 63.67, H, 5.55, N, 9.68,
'H-NMR §(CDCl,) ppm: 1.24-1.31 (18H, m), 1.57-1.88 (18H, m), 3.13 (9H, m), 3.45 3H,
m), 3.74-3.81 (3H, m), 5.71 (2H, m), 6.85-6.87 (3H, m), 7.17-7.27 (6H, m);
IR (KBr) cm: 2966, 1763, 1610, 1166, 798.

15
Example 7
In a manner similar to that in Example 1 except that 2.65 g of 5-bromo-1,3,3-
triméthyl-2-methyleneindoline was used instead of 5-chloro-1,3,3-trimethyl-2-
methyleneindoline, 4.23 g of the compound 7 was obtained.
20

Elemental analysis (CgH;sAlBr;NyOg): Calcd. (%): C, 62.23, H, 4.66, N, 7.78
Found (%): C, 62.34, H, 4.65, N, 7.80;
'H-NMR §(CDCL,) ppm: 0.94-1.07 (9H, m), 1.56-1.81 (24H, m), 2.81-3.12 (6H, m), 3.39-
3.43 (9H, m), 5.63-5.70 (3H, m), 6.81-6.83 (3H, m), 7.01-7.24 (12H, m), 7.38-7.41 (3H,
25 m), 7.82-7.96 (6H, m);
IR (KBr) cm™: 2960, 1765, 1603, 1074, 1012.
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IR (KBr) cm™: 2926, 1763, 1635, 1084, 939.

20 Example 10

In a manner similar to that in Example 1 except that 541 g of 1-(3-
methylphenyl)-3-propylpyrazolin-5-one was used instead of 1-phenyl-3-propylpyrazolin-
5-one, and 3.59 g of 1,3,3-trimethyl-2-methyleneindoline was used instead of 5-chloro-
1,3,3-trimethyl-2-methyleneindoline, 5.09 g of the compound 10 was obtained.

25
Elemental analysis (C,,Hg,AIN,Oy): Caled. (%): C, 73.24, H, 5.93, N, 8.84
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In a manner similar to that in Example 1 except that 194 g of 1-(3-
methylpheny!)-3-propylpyrazolin-5-one was used instead of 1-phenyl-3-propylpyrazolin-

10 5-one, 2.89 g of the compound 11 was obtained.

Elemental analysis (CyHg AIC1;NOy): Caled. (%): C, 68.30, H, 5.93, N, 8.24
Found (%): C, 68.24, H, 5.63, N, 8.44;

'H-NMR 8(CDCL) ppm: 0.94-1.07 (SH, m), 1.39-1.81 (24H, m), 2.14-2.25 (SH, m), 2.77-
15 3.11 (6H, m), 3.42-3.45 (9H, m), 5.60-5.70 (3H, m), 6.84-6.88 (6H, m), 6.99-7.07 (6H, m)

7.23-7.27 (3H, m), 7.59-7.81 (6H, m);

IR (KBr) cm: 2960, 1763, 1637, 1072, 941.

Example 12

20 In a manner similar to that in Example 1 except that 541 g of 1-(4-
methylphenyl)-3-propylpyrazolin-5-one was used instead of 1-phenyl-3-propylpyrazolin-

5-one, 4.75 g of the compound 12 was obtained.

Elemental analysis (CyHg AICINOy): Caled. (%): C, 68.30, H, 5.34, N, 8.24
25 Found (%): C, 68.50, H, 5.50, N, 8.44;

'HNMR 8(CDCL,) ppm: 0.94-1.06 (SH, m), 1.42-1.78 (24H, m), 221 (%H, ), 2.81-3.11
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7.66-7.81 (6H, m);
IR (KBr) cm™: 2960, 1763, 1635, 1074, 937.

Example 13

In a manner similar to that in Example 1 except that 1.40 g of 1,3,3-trimethyl-2-
methylene-4,5-benzindoline was used instead of 5-chloro-1,3,3-trimethyl-2-

methyleneindoline, 2.61 g of the compound 13 was obtained.

Elemental analysis (CgsHg,AIN,Oy): Calcd. (%): C, 75.13, H, 5.52, N, 8.21

Found (%): C, 75.37, H, 5.43, N, 7.98;
'H-NMR §(CDCL) ppm: 0.92-1.04 (9H, m), 1.53-1.95 (24H, m), 2.80-3.30 (6H, m), 3.59-
3.66 (9H, m), 5.78-5.92 (3H, m), 6.96-7.29 (12H, m), 7.37-8.24 (21H, m);
IR (KBr) cm™: 2960, 1763, 1632, 1074.

Example 14

In a manner similar to that in Example 1 except that 584 g of 1-(4-
bromophenyl)-3-propylpyrazolin-5-one was used instead of 1-phenyl-3-propylpyrazolin-

5-one, 7.33 g of the compound 14 was obtained.

Elemental analysis (CoH,AIBr;CLiN,O,):  Caled. (%): C, 58.50, H, 4.21, N, 7.31

Found (%): C, 58.37, H, 4.30, N, 7.07,
'H-NMR §(CDCl,) ppm: 0.98-1.03 (9H, m), 1.60-1.77 (24H, m), 2.83-3.09 (6H, m), 3.47
(SH, br s), 5.66-5.71 (3H, m), 6.88-6.93 (3H, m), 7.14-7.20 (3H, m), 7.27-7.29 (SH, m),
7.78-7.83 (6H, m);
IR (KBr) cm™: 2929, 1765, 1070.
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Example 15
In a manner similar to that in Example 1 except that 584 g of 1-(4-
bromophenyl)-3-propylpyrazolin-5-one was used instead of 1-phenyl-3-propylpyrazolin-
5 5-one, and 4.18 g of l,3,3-trimethyl-2-methylene-4,S-bonzindoline was used instead of 5-

chloro-l,3,3-trimethyl-2-methyleneindoline, 5.48 g of the compound 15 was obtained.

Elemental analysis (CoeHy AIBr;NGOy): Calcd. (%): C, 65.09,H, 4.61, N, 7.12
Found (%): C, 64.95, H, 4.68, N, 6.89;
10 'H-NMR §(CDCl,) ppm: 0.96-1.07 (SH, m), 1.48-1.93 (24H, m), 2.87-3.03 (6H, m), 3.61-
3.72 (9H, m), 5.90-5.97 (3H, m), 7.15-7.29 (SH, m), 7.31-7.47 (6H, m), 7.58-7.68 (3H,
m), 7.81-8.05 (12H, m);
IR (KBr) cm™: 2929, 1763.

15  Examplel6

In a manner similar to that in Example 1 except that 947 g of 1-(4-
chlorophenyl)-3-methlpyrazolin-3-one was used instead of 1-phenyl-3-propylpyrazolin-3-
one, and 4.60 g of 1,3,3-trimethyl-2-methylene—4,5-benzindoline was used instead of 5-

chloro-l,3,3-trimethyl-2-methyleneindoline, 8.14 g of the compound 16 was obtained.

20
Elemental analysis (CseHg AICI;NgOy): Caled. (%): C, 70.39, H, 4.98, N, 7.70
Found (%): C, 69.99, H, 5.04, N, 7.48;
'"H-NMR §(CDCl,) ppm: 0.96-1.07 (9H, m), 1.51-1.94 (24H, m), 2.86-3.23 (6H, m), 3.61-
3.71 (9H, m), 5.88-5.97 (3H, m), 7.00-7.14 (6H, m), 7.20-7.33 (3H, m), 7.40-8.12 (214,
25 m),

IR (KBr) cm™: 2931, 1763, 947.



#1090! & () - A+ #1090! & () - A+ #1099! & () - A+_ckl nrqu5?08M #109®! & () - A+
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#1090! & () - A+ #1090! & () - A+ #1090! & () - A+ #1090! & () - A+vV6DOSM
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Example 17

In a manner similar to that in Example 1 except that 1536 g of 1,3-
diphenylpyrazolin-5-one was used instead of 1-phenyl-3-propylpyrazolin-5-one, 14.22 g

of the compound 17 was obtained.

'H-NMR &(CDCl,) ppm: 1.57 (18H, br s), 3.40 (H, br s), 5.70 (3H, m), 6.80-6.87 (3H,
m), 7.00-7.52 (27H, m), 7.65-7.80 (3H, m), 7.99-8.10 (6H, m).

Example 18

In a manner similar to that in Example 1 except that 13.31 g of 3-(4-
methoxyphenyl)-3-phenylpyrazolin-5-one  was used instead of 1-phenyl-3-

propylpyrazolin-5-one, 7.30 g of the compound 18 was obtained.

'H-NMR &(CDCL,) ppm: 1.58 (18H, br s), 3.39-3.68 (18H, m), 5.68 (3H, m), 6.57-6.86
(SH, m), 7.14-7.27 (H, m), 7.34-7.45 (6H, m), 7.52-7.70 (6H, m), 7.87-7.90 (6H, m).

Example 19

In a manner similar to that in Example 1 except that 947 g of 1-(4-
chlorophenyl)-3-propylpyrazolin-5-one was used instead of 1-phenyl-3-propylpyrazolin-

5-one, 7.72 g of the compound 19 was obtained.

Elemental analysis (C,H5,AICIN;Oy): Calcd. (%): C, 63.40, H, 4.56, N, 7.92

Found (%): C, 63.73, H, 4.77, N, 7.77,
'"H-NMR §(CDCL,) ppm: 0.96-1.06 (SH, m), 1.60-1.78 (24H, m), 2:81-3.10 (6H, m), 3.47
(SH, br s), 5.65-5.72 (3H, m), 6.88-6.92 (3H, m), 7.04-7.06 (3H, m), 7.12-7.17 (6H, m),



#1090! & () - A+ #1090! & () - A+ #1090! & () - A+ -
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#1090! & () - A+ #1090! & () - A+! Y%gU5?08M #1Q80! & MDHS

! & ! . 1& ()- A+ #1090 & () -
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#1090! & () - A+NDHB# #1090)! & () - A+ #1090! & () - A+ #109%! & () - A+CG LNPR_?08M #1
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IR (KBr) cm’: 2962, 1763, 1570, 1074.

Example 20

In a manner similar to that in Example 1 except that 947 g of 1-(3-
chlorophenyl)-3-propylpyrazolin-5-one was used instead of 1-phenyl-3-propylpyrazolin-

5-one, 7.72 g of the compound 20 was obtained.

Elemental analysis (CoHnAICIN;Oy): Caled. (%): C, 63.40, H, 4.56, N, 7.92
Found (%): C, 63.73, H, 4.62, N, 7.82;

'-NMR 8(CDCl;) ppm: 0.95-1,05 (SH, m), 1.55-1.78 (24H, m), 2.73-3.07 (6H, m), 3.48-

3.62 (9H, m), 5.64-5.73 (3H, m), 6.89-691 (3H, m), 7.00-7.19 (9H, m), 7.26-7.28 GH,

m), 7.76-8.10 (6H, m);

IR (KBr) cm’': 2962, 1763, 1599, 1074.

Example 21
In a manner similar to that in Example 1 except that 9.12 g of 1-phenyl-3-

trifluoromethylpyrazolin-5-one was used instead of 1-phenyl-3-propylpyrazolin-5-one,
and 2.01 g of l,3,3-trimethyl-2-methylene-4,S-benzindoline was used instead of 5-chloro-

1,3,3-trimethyl-2-methyleneindoline, 3.87 g of the compound 21 was obtained.

Elemental analysis (CooHg; AlFN;Oy): Calcd. (%): C, 67.04, H, 3.94, N, 7.82

Found (%): C, 67.09,H, 3.98, N, 7.79;
'H-NMR §(CDCl,) ppm: 1.63-2.14 (18H, m), 3.66-3.77 (9H, m), 5.56-6.15 (3H, m), 6.93-
7.31 (12H, m), 7.36-7.73 (SH, m), 7.80-8.39 (12H, m);

IR (KBr) cm™: 2936, 1772, 991.
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#1090! & () - A+ #1090! & () - A+ #1090! & () - A+ #1090! & () - A+
#1090! & () - A+qU5?708M #1090! & () - A+ #109%0! & () - A+MDH8#
Example 22
In a manner similar to that in Example 1 except that 529 g of 1-(3-
chlorophenyl)-3-propylpyrazolin-5-one was used instead of 1-phenyl-3-propylpyrazolin-
5 5-one, and 4.02 g of 1,3,3-trimethyl-2-methylene-4,5-benzindoline was used instead of 5-

chloro-1,3,3-trimethyl-2-methyleneindoline, 7.56 g of the compound 22 was obtained.

Elemental analysis (C,H;, AICI,N,O,): Calcd. (%): C, 70.39, H, 498, N, 7.70
Found (%): C, 70.11, H, 5.03, N, 7.55;
10 'H-NMR §(CDCl;) ppm: 0.94-1.05 (SH, m), 1.47-2.00 (24H, m), 2.78-3.36 (6H, m), 3.60-
3.66 (9H, m), 5.82-5.94 (3H, m), 6.96-7.12 (6H, m), 7.18-7.31 (3H, m), 7.39-7.67 (6H,
m), 7.79-8.40 (15H, m);
IR (KBr) cm™; 2929, 1763, 945.

15 Example 23
In a manner similar to that in Example 1 except that 528 g of 1-(3-
fluorophenyl)-3-propylpyrazolin-5-one was used instead of 1-phenyl-3-propylpyrazolin-
5-one, and 4.62 g of 1,3,3-trimethyl-2-methylene-4,5-benzindoline was used instead of 5-
chloro-1,3,3-trimethyl-2-methyleneindoline, 8.94 g of the compound 23 was obtained.
20
Elemental analysis (C4H,, AlF;N,O,): Caled. (%): C, 72.58,H, 5.14, N, 7.93
Found (%): C, 72.30, H, 5.32, N, 7.65;
'H-NMR §(CDCl,) ppm: 0.94-1.06 (9H, m), 1.56-1.92 (24H, m), 2.86-3.26 (6H, m), 3.60-
3.69 (9H, m), 5.84-5.95 (3H, m), 6.72-6.89 (6H, m), 7.20-7.33 (3H, m), 7.42-7.71 (SH,
25 m), 7.79-8.13 (12H, m);
IR (KBr) cm™: 2931, 1734, 949.
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Example 24

In a manner similar to that in Example 1 except that 528 g of 1-(4-
fluorophenyl)-3-propylpyrazolin-5-one was used instead of 1-phenyl-3-propylpyrazolin-

5 5-one, 11.35 g of the compound 24 was obtained.

Elemental analysis (CeHAlF,CLN;Oy): Calcd. (%): C, 65.43, H,4.71, N, 8.18
Found (%): C, 65.28, H, 4.62, N, 8.00;
'H-NMR 8(CDC;) ppm: 0.96-1.06 (H, m), 1.60-1.80 (24H, m), 2.82-3.11 (6H, m), 3.47
10 (9H, br s), 5.64-5.72 (3H, m), 6.75-6.92 (9H, m), 7.07-7.17 (3H, m), 7.25-7.28 (3H, m),
7.80-7.92 (6H, m);
IR (KBr) cm: 2962, 1765, 1579, 1074.

Example 25
15 In a manner similar to that in Example 1 except that 2.16 g of 3-propyl-1-(4-

trifluoromethylphenyl)pyrazolin-5-one was used instead of 1-phenyl-3-propylpyrazolin-5-

one, 4.44 g of the compound 25 was obtained.

Elemental analysis (CyH,AICLFN;Oy): Caled. (%): C, 61.76, H, 4.29, N, 7.45

20 Found (%): C, 61.51, H, 4.42, N, 7.20;
'H-NMR §(CDCl,) ppm: 0.92-1.03 (SH, m), 1.58-1.74 (24H, m), 2.87-3.08 (6H, m), 3.45-
3.49 (9H, m), 5.69 (3H, m), 6.90-6.95 (3H, m), 7.20-7.47 (12H, m), 8.08 (6H, m),
IR (KBr) cm™: 2962, 1765, 1551, 1065.

25  Example26

In a manner similar to that in Example 1 except that 835 g of 1-(4-
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f11099& ()-F4,-./2 5 % B( & ()-10940%10% S) 1099& () - . ' 10W& () -

9% 1090& 8 chkﬂrqnjw!oﬁg)-??mﬁﬁpi‘lm%ﬁﬁ&onsmm&faﬂ{e&- 8/?'/ kp%wb%my}m%ﬁn-
$109$& ()-8"3F $1098& ()-.8" , 10%& ()- L109R& ()-kK/ 43F $1098&. ()-8" 3F
$1096& 8 8:?3@%1@@%4 805 gi%%“ﬂﬁé&'g(’)ehy?“@?%% nEnde negwagtisgd ; ad of 58" 3F
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5 Elemental analysis (C4HgoAICIN,O,): Calcd. (%0): C, 69.56,H, 4.48 N, 8.11
Found (%): C, 69.65, H, 4.40, N, 8.27;
'H-NMR §(CDCl,) ppm: 1.48-1.82 (18H, m), 2.49-2.71 (SH, m), 3.60-3.69 (9H, m), 5.62-
5.91 (3H, m), 7.00-7.48 (18H, m), 7.58-8.08 (12H, m);
IR (KBr) cm™: 2929, 1732, 945.
10
Example 27
In a manner similar to that in Example 1 except that 11.53 g of 1-(4-
fluorophenyl)-3-methylpyrazolin-5-one was used instead of 1-phenyl-3-propylpyrazolin-
5-one, and 7.08 g of 1,3,3-trimethyl-2-methylene-4,5-benzindoline was used instead of 5-

15 chloro-1,3,3-trimethyl-2-methyleneindoline, 11.00 g of the compound 27 was obtained.

Elemental analysis (CoHgAICLFNyO,):  Caled. (%): C, 71.85, H, 4.62, N, 8.38
Found (%): C, 71.92, H, 4.94, N, 8.10;
'H-NMR §(CDCl,) ppm: 1.65-1.92 (18H, m), 2.50-2.78 (9H, m), 3.62-3.70 (9H, m), 5.84-
20 5.94 (3H, m), 6.75-6.91 (6H, m), 7.23-7.33 (3H, m), 7.40-7.67 (6H, m), 7.82-8.10 (15H,
m),

IR (KBr) cm™: 2929, 1736, 945.

Example 28

25 In a manner similar to that in Example 1 except that 2.16 g of 3-propyl-1-(4-

trifluoromethylphenyl)pyrazolin-5-one was used instead of 1-phenyl-3-propylpyrazolin-5-



$1096& ()-8"3F $109%8& ()-8"3F $109%8& ()-8"t X/ 43F $ -
: " - 109%8& ()-8" 9
$1098& ()-8"] 3F $109%$& ()-8"3F $10%& ()-8"3F $10%& (8)3 3F 3510I/<3|: )
$10%6& ()-8"d o 0 : () F $10%& ()-8"3F
& ()-8" dDS3F $1096& ()-8"3F $109B& () -8"3F $1096& ()-8" 3F
$109%8$& '(')-8 3F $10I‘V$&' ()-8";c|t] K& "$cG 3F $10%& ()-8"3F $109%8$& ()-8"8;
cl th&. $3F"$10°/$& ()-8"3F $109%%& ()-8" $1098& ()-8" _?3F $10%3F :
$100/$&. ()-8"3F $1098& ()-8"3F $10%& ()-8"3F $109%$& ()-8"3F $10%%& ()-8" '3F
$10%& () - 8'! &+05hH(3F $1098& () -8"3F SL09E () - 8 3F $109%6& ()-8"3F
$109%$& ()-8"3F $10%& ()-8" Clt]h " $5=ACDH % ci'BO‘V&S&'( -8"3
$109%88& () - ®he,cdned] K29 g¥dH,3 3-trimethyl-2-methylene-4,3-benzin ojlme was l.?sec? insfead of 5-
chloro-1,3,3-trimethyl-2-methyleneindoline, 1.22 g of the compound 28 was obtained.
Elemental analysis (CooHg AIFNgOy): Calcd. (%): C, 68.39, H, 4.70, N, 7.25
5 Found (%): C, 68.68, H, 4.89, N, 7.05;
'H-NMR 8(CDCl;) ppm: 0.95-1.08 (SH, m), 1.44-1.93 (24H, m), 2.89-3.30 (6H, m), 3.63-
3.72 (9H, m), 5.88-6.00 (3H, m), 7.20-7.52 (15H, m), 7.61-8.30 (15H, m);
IR (KBr) cm™: 2931, 1765, 947.
10 Example 29
In a manner similar to that in Example 1 except that 1.02 g of 5-methoxy-1,3,3-
trimethyl-2-methyleneindoline  was used instead of S5-chloro-1,3,3-trimethyl-2-
methyleneindoline, 1.70 g of the compound 29 was obtained.
15 Elemental analysis (CyHgAIN;O,5): Calcd. (%): C, 70.86, H, 5.74, N, 8.55

Found (%): C, 70.67, H, 5.89, N, 8.54;
'H-NMR 8(CDCl,) ppm: 1.02 (SH, m), 1.24-1.76 (24H, m), 2.80-3.12 (6H, m), 3.44-3.48
(9H, m), 3.67 (SH, m), 5.65 3H, m), 6.57-6.90 (9H, m), 6.98-7.01 (3H, m), 7.10-7.18 (6H,
m), 7.84-8.00 (6H, m);
20 IR (KBr) cm; 2958, 1763, 1016.

Example 30

In a manner similar to that in Example 1 except that 18.25 g of 1-phenyl-3-
trifluoromethylpyrazolin-S-one was used instead of 1-phenyl-3-propylpyrazolin-3-one,

25 4.04 g of the compound 30 was obtained.
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$109%$& ()-8"3F $109$& ()-8";c|t] K& "$gG 3F $1098& ()-8"3F $10%8& ()-8";
c|t] K& "$3F $10%& ()-8"(3F $1098& ()-8"3F $10%& ()-8" C3F $10%& (3F
$10%$& ()-8"3F $10%& ()-8"3F $10%& ()- #63F $109%& ()-8"3F $109%& ()-8"3F:
$10%$& ()-8"dD$3F $10%& ()-8"3F $10%& ()-8"3F $109%& ()-8"3F

$109%8& ()-8"3F $109$& ()-8";c|t] K& "$cG 3F $1098& ()-8"3F $10%& ()-8"8;

c| t] K& " $3F 'hRASs(CD,) $bmb 1 A%H&T 1 (1881 8, 3.47-3.61 (9H, m), 5.52-6.00 (3H, m), 6.84-

7.43 (18H, m), 7.52-8.18 (6H, m).

Example 31

5 In a manner similar to that in Example 1 except that 11.80 g of 13-
dimethylpyrazolin-5-one was used instead of 1-phenyl-3-propylpyrazolin-5-one, and
18.25 g of 1,3,3-trimethyl-2-methylene-4,5-benzindoline was used instead of 5-chloro-

1,3,3-trimethyl-2-methyleneindoline, 13.65 g of the compound 31 was obtained.

10  'H-NMR &CDCL) ppm: 1.78-1.98 (18H, m), 2.54-2.67 (SH, m), 3.33-3.41 (9H, m), 3.56-
3.63 (9H, m), 5.80 (3H, m), 7.28 (3H, m), 7.44 (3H, m), 7.63 (3H, m), 7.84-7.96 (9H, m).

Example 32

In a manner similar to that in Example 1 except that 1.72 g of 3,3-dimethyl-2-
15 methyleneindoline was used instead of 5-chloro-1,3,3-trimethyl-2-methyleneindoline,

2.46 g of the compound 32 was obtained.

Elemental analysis (Cy,H,,AIN;O,): Caled. (%): C, 72.47, H, 5.41, N, 9.39
Found (%): C, 72.77, H, 5.42, N, 9.26;
20 'H-NMR §(CDCl,) ppm: 0.88-1.11 (9H, m), 1.24-1.55 (18H, m), 1.57-1.83 (6H, m), 2.53-
3.07 (6H, m), 5.21-5.65 (3H, m), 6.78-7.37 (21H, m), 7.57-8.04 (6H, m), 11.5-12.81 3L,
m);

IR (KBr) cm: 2962, 1770, 1013.

25  Example 33

In a manner similar to that in Example 1 except that 18.25 g of 1-phenyl-3-
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and 9.71 g of 5-methoxy-1,3,3-trimethyl-2-methyleneindoline was used instead of 5-

chloro-1,3,3-trimethyl-2-methyleneindoline, 13.19 g of the compound 33 was obtained.

5  'H.NMR §(CDCL) ppm: 1.24-1.79 (18H, m), 3.50-3.69 (9H, m), 3.75-3.88 (9H, m), 5.48-
5.98 (3H, m), 6.49-7.29 (18H, m), 7.71-8.15 (6H, m).

Example 34

In a manner similar to that in Example 1 except that 18.25 g of 1-phenyl-3-
10 trifluoromethylpyrazolin-S-one was used instead of 1-phenyl-3-propylpyrazolin-5-one,
and 9.20 g of S-methyl-1,3,3,5-tetramethyl-2-methyleneindoline was used instead of 5-

chloro-1,3,3-trimethyl-Z-methyleneindoline, 11.79 g of the compound 34 was obtained.

'H-NMR 5(CDCl;) ppm: 1.25-1.79 (18H, m), 2.18-2.45 (9H, m), 3.50-3.64 (9H, m), 5.53-
15 6.01(3H, m), 6.62-7.30 (18H, m), 7.69-8.11 (6, m).

Example 35

In a manner similar to that in Example 1 except that 18.25 g of 1-phenyl-3-
trifluoromethylpyrazolin-5-one was used instead of 1-phenyl-3-propylpyrazolin-5-one,
20 and 10.09 g of 1-methyl-2-methyleneindoline-3-spirocyclohexane was used instead of 5-

chloro-1,3,3-trimethyl-2-methyleneindoline, 12.34 g of the compound 35 was obtained.

Elemental analysis (CgHgAIFsNOy): Caled. (%): C, 66.03, H, 439, N, 7.97
Found (%): C, 65.81, H, 446, N, 7.87;
25 'H-NMR &(CDCL,) ppm: 1.35-1.59 (6H, m), 1.68-2.17 (24H, m), 3.84 (9H, m), 5.59-5.92
(3H, m), 7.09 (9H, m), 7.26-7.46 (SH, m), 7.85-8.00 (O, m);
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Example 36
In a manner similar to that in Example 1 except that 0.56 g of 5,7-dichloro-1,3,3-
5 trimethyl-2-methyleneindoline was used instead of S5-chloro-1,3,3-trimethyl-2-

methyleneindoline, 0.70 g of the compound 36 was obtained.

Elemental analysis (CgH,AICIN;Oy): Calcd. (%): C, 63.40, H, 4.56, N, 7.92
Found (%): C, 63.18, H, 4.46, N, 7.82;
10  'H-NMR §(CDCl,) ppm: 0.94-1.08 (9H, m), 1.35-1,82 (24H, m), 2.81-3.13 (6H, m), 3.80
(SH, m), 5.64-5.72 (3H, m), 6.87-7.24 (15H, m), 7.79-7.95 (6H, m);
IR (KBr) cm™: 2960, 1765, 1070.

B Cl ation of S fium C I
15 Example 37

The maximum absorption wavelengths (A,) and the molar extinction
coefficients at the maximum absorption wavelength for the compounds obtained in

Examples 1-36 were measured in a chloroform solution. Results are listed in Table 4.

20 Example38

The decomposition temperatures for the compounds obtained in Examples 1-36

were measured. Results are listed in Table 4.

Comparative Example 1
25 Similarly, the maximum absorption wavelengths (A,), the molar extinction

coefficients at the maximum absorption wavelength in a chloroform solution, and the
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Table 6
Optical Constants for Squarylium Compounds
Example A =650 nm A =660 nm
Compound n k n k
1 2.815 0.078 2.607 0.038
2 2.772 0.095 2.575 0.049
3 2.628 0.058 2.480 0.035
4 2.766 0.080 2.591 0.048
5 2.872 0.115 2.662 0.055
6 2.452 0.062 2.342 0.048
10
Table 7
Optical Constants for Squarylium Compounds
Comparative A =650 nm A =660 nm
Example n k n k
Compound
1, 2.634 0.135 2.482 0.086
2, 2.598 0.079 2.451 0.041
3, 2.482 0.084 2.367 0.059
4, 2.572 0.100 2.446 0.053
5, impossible to make a thin film
due to crystal formation
6, 2450 | 0052 | 2343 | 0.037

From Tables 6 and 7, it can be seen that metal complexation caused a larger

refractive index and an improved solubility in an organic solvent.
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Example 40
Thin films of the compounds obtained in Examples 1, 2, and 4 were irradiated
with the light from a xenon lamp (50,000 luxes) to determine a photodeteriorating rate
5 constant from the change in their optical densities in time course. Results are listed in
Table 8. The photodeteriorating rate constants were calculated using the following
equation:
d[OD}/dt = k[OD]
[OD] : Optical density for the thin film of the squarylium compound;
10 k : Photodeteriorating rate constant.
Comparative Example 3
Similarly, photodeteriorating rate constants for thin films of the squarylium
compounds which were not treated for metal complexation in Example 1,2 and 4
15 (Compounds 1,, 2,, and 4,) were determined. Results are listed in Table 8.

Table 8
Photodeteriorating Rate Constants
for the Thin Film of the Squarylium Compounds

Compound in Ratio of the Photodeteriorating
Comparative Example,/ Rate Constants : ky/k
Compound in Example k, : non-metal complex
k : metal complex
1,/1 72
2, /2 6.5
4, /4 538

From Table 8, it can be seen that metal complexation caused improved light

resistance.
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polycarbonate flat substrate having the thickness of 0.6 mm was adhered thereto with an

acrylic photopolymer to prepare an optical recording medium.
An EFM signal was recorded on the prepared optical recording medium with
15 tracking (linear speed of 3.5 m/sec.) using the semiconductor laser beam having an
osci.llation wavelength of 658 nm and a beam diameter of 1.0 um, and then the recorded
signal was reproduced with a continuous beam of the semiconductor laser having an
oscillation wavelength of 658 nm (reproduction power of 0.7 mW). The resulting signal
properties are listed in Table 9.
20
Examples 42-46
The optical recording medium was formed according to the completely same
way as that in Example 41 except that the compound 2, 4, 5 or 6 was used instead of the
compound 1, and the signal properties thereof were measured. The resulting signal

25 properties are listed in Table 9.
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Example 44 48 62.9 8.0
Example 45 438 62.5 8.1
Example 46 49 63.1 8.3
From Table 9, it can be seen that signal properties of the high reflectance, high
modulation percentage and low jitter which are conformable to DVD-R standard were
obtained according to the optical recording medium of the present invention.
5 Example 47
An optical 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 1.
The recording medium was irradiated with the light from a xenon lamp (50,000
10 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:
Remaining ratio of an optical density = I/I, X 100 (%)
I, : Optical density after irradiation,
I, : Optical density before irradiation.
15 The results of the light resistance test are listed in Table 10.

Examples 48-50
An optical recording medium was formed in a manner similar to that in Example

47, using the aromatic amine compound No. 104 (see Table 3) instead of the metal
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metal complex No. 12 (see Table 2) (Example 49) or a mixture of the compound 2 and the

aromatic amine compound No. 113 (see Table 3) (Example 50) instead of a mixture of the
compound 1 and the metal complex No. 3. A light resistance test was performed on the
5 resulting optical recording medium in a manner similar to that in Example 47. The

results of the light resistance test are listed in Table 10.

Table 10
Results of Light Resistance Test of Optical Recording Media
Compound | Light Stabilizer Remaining Ratio of
No. No. Optical Density (%)
Example 47 1 3 82
Example 48 1 104 89
Example 49 2 12 85
Example 50 2 113 91
10 From Table 10, it can be seen that excellent light resistance was obtained

according to the optical recording medium of the present invention.

Industrial Applicabili

According to the present invention, there can be provided squarylium

15 compounds having spectroscopic and thermal decomposition properties suitable for an
oscillation wavelength of a semiconductor laser used for a digital versatile disc-recordable
(DVD-R). Also, DVD-R media having the excellent light resistance as well as the high
reflectance and modulation depth can be provided by using the squarylium compound of

the present invention as an optical recording material.
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What is claimed is:

L. A squarylium compound in a state of a metal complex represented by the general

5 formula (I):

wherein, R' and R? are the same or different, and represent an alkyl group optionally
having a substituent, an aralkyl group optionally having a substituent, an aryl group
optionally having a substituent, or a heterocyclic group optionally having a substituent; Q
represents a metal atom with a coordination ability; q represents 2 or 3; and A represents
10 an aryl group optionally having a substituent, a heterocyclic group optionally having a
substituent, or Y=CH- wherein Y represents an aryl group optionally having a substituent

or a heterocyclic group optionally having a substituent.

2. The squarylium compound in a state of a metal complex according to

15 claim 1, wherein Y=CH- is represented by the general formula (II):
R
R3
6 ~ H
R C—

N
. @

wherein R® and R* are the same or different, and represent an alkyl group optionally
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claim 1 or 2, wherein Q is a trivalent metal.
4, . The squarylium compound in a state of a metal complex according to
claim 3, wherein the trivalent metal is aluminium.
15 5. An optical recording medium having a recording layer comprising the
squarylium compound in a state of a metal complex according to any one of claims 1 to 4.
6. The optical recording medium according to claim 5, wherein the
recording layer contains a light stabilizer.
7. The optical recording medium according to claim 6, wherein the light
20 stabilizer is a compound selected from the group consisting of a metal complex and an
aromatic amine.
8. The optical recording medium according to claim 7, wherein the light
stabilizer is contained at 5-40 % by weight relative to the squarylium compound.
9. The optical recording medium according to any one of claims 5 to 8,

25 wherein a single layer of the recording layer of a recordable optical recording medium has

the refractive index (n) of 1.5=n=3.0 and the extinction coefficient (k) of 0.02=k =03
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58

for the light of a wavelength range of a recording or reproducing wavelength + 5 nm.

10. The optical recording medium according to any one of claims 5 to 9,
which has a track pitch on a substrate within the range of 0.7-0.8 pm and a groove width
at the half band width within the range of 0.18-0.40 pm.

11. The optical recording medium according to any one of claims 5 to 10,
which has a recording or reproducing wavelength within the range of 600-700 nm.

12. The optical recording medium according to any one of claims 5 to 11,
which has a maximum absorption wavelength within the range of 550-600 nm in a
chloroform solution and log € (¢ is a molar extinction coefficient) at said maximum

absorption wavelength of S or larger.



