;e3en/ Tn, D*6TT 1 10 July 2003 SPECI FI CATI ON 166i hl, ' @&0002 Squarylium
Gedrpoynds and Optical Recording Media using the sanme 5 Techni Ci{; Fiﬁg'ﬁ The
preésent invention relates to novel squarylium conpounds which Hul£0h3eq
in the optical recording field, and to optical recording nedia using the
sanme. 10 In recent years, developnment of a digital versatile

di sc-recordable (DVD-R) as a recordable optical recording nmedi um having a
hi gher record] i t han t hat EE ._ﬂ Q di sc-recorm nm mmm has
been under ﬂ@lmmﬁﬂlm%mmlEf cD-R andd &é‘rqgggm lar to ea m mm hat
an organic ed therein as a recording material and. ik
principle of ret®®*'ng and reproducing of a signal (information).

Therefore, the 15_organi c_dyes devel d . for n basigcally conply with
the vari ous requi$@ﬁ%ﬁf‘§“ @Pl‘vf@ﬂ?nﬁégii@E}ﬁﬁ%é&ceﬁ}%ﬁ\ﬁ%a@y{%ﬁﬁ? ??é‘%/e
deconposition properties) for the recording material of DVD R other than
spectroscopi c properties. However, an oscillation wavelength of a

sem conguctor | aser, which is used ifoﬁ rec&r&li ng the signal to DVD-R or fox

reproduting the signal from DVD R, ange of 600-700 nm which is

shorter than thaIr of the,20 sem conduct or Iase[; which is usgig for CDI§
Accordingly, the PREEFEtHIyCRERLISalES tamoyel sgyamy ipmsgmpauadsohigh cag be use

absor bance. epnd of. | onger velength side shorter than, that of CD R when
et ot e pRtiod ot Ha B pterh s BEmeda bRt HBe oped for oD R
such as cyani ne dyes, azaannul ene dyes and i ndoaniline-netal chel ate dyes
("Electronics Rel ated Dyes", CMC, 1998) can not be used as the recording 25

material for DVD-R The present inﬁgnﬁors ava devel oped squarylium
conpounds having different two kin ic substituents in a

center 181 the moRbrere iy STRRIRELAC Sl MBI BE Lo BT D Ty B
2003 2 . . it

keloton.  EURAR oARE R Tl IR fE ChEBeL R Sl Mol 872,
Cauaryl § ome Ry Bl e (CUTRG bl SR KoLl FRIPRHCO% o LRI
are referr Fs‘%;iia? t@%ai%xsé‘cﬁéﬁh hef aff BHAR dydrTy ﬁﬁﬁ%%ﬂgn%irﬁas(é)fec&%ﬁgsﬁg{ehﬁl and

squarylium dyes). e asynmetric squarylium conpound havi ng

substi t uent i i rek i to 1 aspar bon
oo of ¢ i SrprBicRIEoF Sedokiie BAY DEprd @uctgo B @ 5ihaf EnfbrithBbd) OMHMteAMER T )

skel et o5 Wi Ngw Pe ' e Vi ildnfexgm ned
Bt ent P R o B )
describes @i pite] §bwﬁ1ﬁ@bm@ﬁnardeeahp&sitwiﬁg&pwe@tfopqm@c&aintghﬁat@ﬂaaar ic
acid skeleton with a carbon"atomis phenyl. wever, since the color of
these conpegmiRSoth&l theyspelir@sbpiepropRetiesi t Howebed hew&slldtidatwiviRnpBofauM
absorpti on wavel ength of these conmpounds is 500 nmor shorter and,

t her ef or e, s¢iRerdtdrlaiendshictaiz used fkaccoeding tsesigad (@ DVE-DY ol fog repeddricingl f or
DVD-R froma viewoint of the I5 spectroscopic properties. In addition,
Japanese Utiexsighab @bnPBOVEIMR, Ruinl the ednige of BIO0-70@ i} /Wil isckherter thexs tiat obtheound
in which an aromatic substituent bound to the squaric acid skeleton with a
car bon2@t osemizoaductarulagery Whighoispusetiofor VED;R .t hAcemitimglyethé medording anattfialci ent
of such a conpound is 4.8 or snmaller and, therefore, the conpound is

unsui t abl e utitized: foe D'EDR dhould Bivenmt stisbiblanécoendddvDr Rirfgepmaeclengthvsile shoér t he
spectroscopi c properties. In view of an oscillation wavel ength of the

sem conductlem thasef Ax-Rdwhen itDdistRin the form of a membrane. Therefore, the dyes

v

developed for CD-R such as cyanine dyes, azaannulene dyes and indoaniline-metal
chelate dyes ("Electronics Related Dyes", CMC, 1998) can not be used as the recording

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

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



for spectroscopic properties of the recording material, which have the
ckose yelation with recording and reproducing senS|t|V|t|es of the si aI

it is desirable that the WBX|nun1absorptPon wavel ength ( ~, ", 9 Joly &
recording material measured in its solutifon is within 25 t he range of
550-600 nmand log Fthereat ( Fis a nolar extinction coefficient) is 5 or
greater. In addition, for thermal deconposition properties of the recording

St oS B R PSR SR T

tenperature ra 50- 350 2003 3 Furt althou h
L oner 2 at CohARHs e Bl 15 ety prondbte DS R b vk be R Vr?%r ’
nmenbr ane forrrat on are..also re red as the pr y, of t

material, CHERETCSAEIHERSOmPS Mwwewa&ﬁ%?ﬁ ByBD o hitets iR edhe

DVD-R, suc cQpi ert € resi st.ance sol ubilit

Cher mal Etﬁﬁfd@‘? B iSRS RPr R FRtet kA b BT W‘b%&ﬂﬁ‘&&“x"

Di scl osg;re of the nventl Acﬁ/ bj ect of the present invention is to

provi de® sqlfEAY ﬁ'd@ Sé}r ng spectroscopic properties, |ight

E e e ”Ema%?ﬁ%ﬁﬁn?b%%ﬁ%r%%&hfﬁﬁ%ﬂ D
T d d id
A e e R S

I I
e S B SER HMb Bb e
atom an apiyl, 9L OpR.L nuh&?ai’llt%énthafydbﬂgatfons ‘&Qcat '§i¢‘f@h99 n ar@kb&k}%@ﬂ%

optional I y*having a 'sub uen optionalTy havi

substijyie nEAéegdtelgxk@ﬁt 5 99§’@' deScrie Hl%of?xggh{?d‘ﬁl' Jv?ﬁcﬁ ay 'afb‘?nﬁc%ﬂ?ﬁ{tﬁén? EB‘ﬁnd g R

and RZ dgét Her vmt Jacent nitrogen atom

heterocycl i gt t Y

IrQlelpr ezerétss&t he g@‘ﬁé‘?ﬁ g@%&ﬁr‘uﬁftﬁqﬁﬁogbjﬁb% gsl&y?t b%é?z; %Cﬁgﬁg ﬁoer ein,
an 5@{% r on@n

al kyl group, oru;k&ﬁ an lgzge . @2 eﬁai gdg%g%tpﬁt aﬁqg | acent rogen

atom to f opmAelifth BF He¥Chdinp d%BEis ﬁ@oo"n’m o BoABh A9 tRfefork Re TR {mds can
different, and represent a hy rogen atom an al kyl group optional Iy having

a substi tUBé‘tscaﬁ:BIyaMSéH(}’angOfél@oﬂ oAt RRVDVD-R FHeta tHeRpoin® JFY BHeoXY!
group or a halogen atom or R4 and R6 or RS and R may be taken toget her
with agg acg@sctrbgcgp@ﬁr dr@ésn a het erocycl e, wherein the heterocycle may have
a substituent; or the general formula (111): R11 R12 R14 110 R H C-N R15
R13 (111) In addition, Japanese Unexamined Patent Publication No. 92914/1994 describes

a compound in which an aromatic substituent bound to the squaric acid skeleton with a

carbon atom is an azulenyl group. However, the molar extinction coefficient of such a

compound is 4.8 or smaller and, therefore, the compound is unsuitable for the recording
20  material for DVD-R from a viewpoint of the spectroscopic properties.

In view of an oscillation wavelength of the semiconductor laser used for DVD-R,
for spectroscopic properties of the recording material, which have the close relation with
recording and reproducing sensitivities of the signal, it is desirable that the maximum
absorption wavelength (4 ) of the recording material measuréd in its solution is within

25  the range of 550-600 nm and log ¢ thereat ( ¢ is a molar extinction coefficient) is 5 or
greater. In addition, for thermal decomposition properties of the recording material,
which have the close relation with the recording sensitivity, it is desirable that a

significant loss in weight is observed within the temperature range of 250-350 °C.



wherein, R represents a carbon or nitrogen atom R ~ and Rz are the sane
ar different, and represent a hydrogen atom an al kyl group othgpg%by
having a substituent, an aryl group optionally having a subst i T UERt
aral kyl group optionally having a substituent, or a hydroxyl group
(provided that, when Rl is a nitrogen af om then R12 is not present), R13
represents a hydrogen atom an al kyl group optionally having a substituent,
an aryl group optionally having a substituent or an aral kyl group
gp]E :c onal |y ha\d/i F’lg‘tharrﬁiﬂé}&lthddﬁﬁgght résisthnt anll samdiliﬁiﬁla&bﬁleﬁthﬂli&ﬁi_ﬁﬁe&:éslary fﬁr _
ifferent, represent a hydrogen atom an al kyl grqup optionally having
a subst i t HERPTanc Hraplasgre @#Saaﬁqwgs 25 g BB Yatlotif rswfﬁerinaﬁalaht@rmn%e
L agen t og@&d&@irhg WiateRial N in@ Gl BRI rofetidd Gbr IaVD:crle, shﬂl is@pmt@&o@%i&y&hie@, light

ydr ocarbon grou n aropatic ring gptionally having a substituent or a
het er ocyc'ieastgwa Bl maqﬁ'é@?rwg' dgeopssiPy BRRtiesk e %‘swgvf*ﬁ@“a&'@gbwppwém i on

provi des a squarylium conpound represented by the general fornula (la): R3

(la) 10 July 2003 4a wherein,, R an are the sane or different, and
represents a hydrogen atom anqéﬂﬂ%ﬂﬂégggéﬂgﬁgﬁbnalIy havi ng a substituent,
ﬁn aral kyl gr OMR &Hpdck QyTadhk Yprbsai ﬁlﬁ/ellit_io'ﬁuhsid ki, scﬂiatl'y;ﬁ[lMLc@ﬁ]SMﬁdsomh\iiﬁ)g’lm ly
aving a substituent or a, heterocyc .group, optionally having a |
subst i t uetRFSISFOPR pr%ﬁ?&‘eﬁj‘ggh")‘is‘ﬁ@“‘?’aﬁﬁlé'ﬁ‘“?yoij@tﬂi‘%?‘al\ﬂef%“p&ﬁ“‘aﬂ pRegtits Hitthogen
atom t o fgratecordifd @AO6 CoreDVIMBS B dptibd) SecbRii G CIsthgiMysalidve a substituent,
and R3 represeg%s t he general fornul gill): R11 2 Qéﬁ |10 R H C-N R15
R13 (111) wher 1 Propent faysptate yps dance Bsgbnotiohia ﬁeﬁ%% ORPVIEES YhgPlieas are
the same @eording hRARAL confphiging @ REREEMY lafertyMtaRTRMN YuAMiurRBodpdinl réprabifted
optionalnﬁtgaé%g& Zﬁsubstituent, an aryl group optionally having a
subst i t uefitthe 28yl group optionaliy having a substituent, or a
hydr oxyl group (provided that, when R is a nitrogen atom then R 2 is not
present); R 3 represents a hydrogen atom an al kyl group optionally having
a substituent, pn aryk1group optionally having a substituent or an aral kyl
group optignal havimg a substituent; and R4 and R S are the sane or
differentR ent a hydrogen atom an al kyl group optionally having
a substituent, ¥an al kpky group or a halogen atom or R4 and R S may be
taken together With two ﬁQQacent carbon atons to forman alicyclic
hydr ocarbon ring, an aro ic ring optionally having a substituent or a
heterocycl e optionally having a substituent. 1 10 July 2003 5 Figure 1
is a graphharein R ngt Rngye dhe sppiece differentngigr isnresest p ihydregenyatomphanelkgeredeed of
10 & mi n. dneib@itytfaAGin b ' S35 sd i S
Descri pti c?n, of ySyrr.b%:ag‘a Bl_s){ﬂtdth”:agﬁ{m?gg:? Hgfofnﬁﬁht? llbg{ll on %Sedrlr)gt\étrgg{t’u@&ryl ?upWsi ght
| osi ng-t eINkPPAAlYiNgYing a sylstitentopa heprocychf groap oplingthy having a supstitaent, oF Ry agrhi ni ng
vei ght  atrThay 80Ghken tdd@theR withahia0jaldnt hRFRENLOBE Wbt Rierdfele, WRerflh SRENT
invention will be illustrated below and herein the conpound 15 represented
by the fdicfiecacle mpy haveaspbstifusat. nsl Rydepteseptrgsurerrglifgrmul{{ly i s al so
applicable to conpounds with the other fornula nunbers added. First, in the

definitions of gubsti%uents in the above fornula (1), an al kyl part of
R R
R
\
N
R5



the al kyl and al koxy groups includes straight or branched al kyl groups
having from1l to 6 carbon atons and cyclic al kyl groups haV|ng“{ﬁBnhﬁ3to 8
carbon atons, such as nethyl, 20 ethyl, piopyl, iso-propyl, butyl,

i so-butyl, sec-butyl, tert- butyI pentyl i SO- pentyl 1 nethylbutyl,
2-nethy|buty|, tent-pentyl hexyl cyclgpropyl cyclobutyl, cycl opentyl,
cycl ohexyl, cycl oheptyl and cyclooctyl grQJps, and the like. An aryl part
of the aryI or aralkyl group includes, for exanple, phenyl, naphthyl and
ant hryl gwbeps, Rhand R°hee the kame & dﬂ‘feEenampdl epredént b Ihysdragealakyﬂ orgihailgy1 groap, wde
aral kyl g

phenet hy & BRERY P BpkEeacind Srithah ARERT M BT Rem T Ra RS g

hal ogen aRbm |amd:R dle thesammb oadiffenend afd rapresentey hydhdgen htos, arbalkytighemp oatichallpdi ne.

The heterpcycle i,n.the het grac clic p er.o

ormea. by i sl 8 RREREEEG SRR nflind BRRELEEEEEN SRS ™

adj acent hﬂogm rtca, cmmR“ |an11d:RfJﬁieR5 mddlfahaycbermkeertogayttek @sth atjdcant Neg-cl to dorm a

het er ocyc rona i nc ~ 6-menber ed
monocyel | RGPele PR sleny 86 SR b & edriat? el gntlindnoBli ecred from
ni trogen, oxygen and 5 sul fur atons, fused di- or tri-cyclic aromatic

het erocycl es, whi giattaie2 f or med by fusing 3 to 8-nmenbered rings and which
contain ahﬁgeast ohesat om sel ected from nitrogen, oxygen and sul fur atons,
and the | and,RWore particularly, include pyridine, pyrazine,
pyri m di ne, pyridaz\ne ui nol i ne, isoquinoline, phthalazine, quinazoline,
qui noxal i ne, pdine  cinnoline, pyrrole, pyrazole, imdazole,
triazole, tetrjazol e, /thiophene, furan, 10 thiazole, oxazole, indole,

i soi ndol e, i , benzi m dazol e, benzotriazol e, benzothiazol e,
benzoxazoI?gSpurlne\a@? carbazole rings, and the like. Tn addition,
exanpl es of the allc clic heterocycle include S- or 6-nmenbered
nono-alicyclic ﬂ_terocycles containing at | east one atom sel ected from

ni trogen, oxygé hnd sul fur atons, and fused di- or tri-alicyclic

het er ocycl es, mhlch are formed by fusing 15 3- to, 8- menbered rings and

whi ch conwhéreinaR | represents ecaghon rar gétfagen etdmE Ronandi R 7 atsethe sy gedifigredt, sod f ur
atons, an I d [

o1 por | i naPon b SRR ol RS, Gy 1647 LG Hh 3 sroup

hor nopi pema@nﬁ hawergraawwrtwyramraﬂe/l graup ropHgnaly faNingoh ﬁ'm;tltuent or a hydroxyl
tetrahydr d&@b}b\ﬂ@éd' A8, whet Rahdy Qiftﬂd%é%nator{l e&éﬁ'ﬂ"’dfs%}’ prt%@ent)d iRy dpegnzef uran
and tetra ocar bazol e rings, ke. 20 Exanples of the het er ocycl e
which is hxs‘mﬁéa atg{, pn al&wogrm’ Qvﬁw'm!ﬂyaﬁﬂnasswﬁltﬁgﬂ,taéwm gagertenallyheings ad
acent nit {RARRn? b arQlﬁcyl{\%?BﬁF&pthMal%a@iﬂg aRRBb@ituefDaMR™ Bnd RS 78 tHe KRB or
together with adj acent i ncl ude an aromati C het er ocycl e contai ning a
ni trogen &ffeisntadad sspresent @ bydregen sty elid groln aptionally baviie: ¢ syfstitugittons
Exanpl es  gkodyBof @ HBalogeAbA! GRE LRI ROMa bR itdkdn bgBint WEER AldPRdt REbMHE 5-
or 25 6-nenbered nonocyclic aromatic heterocycles containing at | east one
ni trogen #PBhio s ayaligyclicdpydroparbengpyr: amprgmatis ingratieradlyyeyiasa evrttetiohg at

| east oneaﬁetér5@g@r@,pa@@nyhmgcjgug§t@ugnprrred by fusing 3- to 8-nenbered rings,
and the like, and nore particularly_ include_ pyridine, pyrazine, pyrimdine,

pyri dazi ne, quf#ider the Pre?“é‘btﬁ‘ﬁ?‘ﬁ’@l‘ prpi ebﬁf‘h’é‘W&E‘?‘ yempound ¢eprqgeRfedlyyfhe general

qui nazol i femulgkyroxal i ne, naphthyridine, cinnoline, pyrrole, pyrazole,

i m dazole, triazole, tetrazole, thiazole, oxazole, indole, isoindole,

i ndazol e, benzi m dazol e, benzotriazol e, benzothi azol e, benzoxazol e, purine
and carbazole rogngs, and the like. In addition, exanples of the alicyclic
het erocycl e confainingsa nitrogen atomb5 include 5- or 6-nenbered
nonocyclic ali gy Iic,ﬁeterocycles containing at | east one nitrogen atom
fused di- R Q c alicyclic heterocycles containing at |east one

R2

(Ia)



nitrogen atom which are fornmed by fusing 3- to 8-nenbered rings, and the
| i ke and, nore particularly, include pyrrolidine, piperidine, pjﬁ@yﬂmgne,
nmor phol i ne, thionorpholine, honopi peridi ne, honopi perazi ne,
tetrahydropyridi ne, tetrahydroquinoline, 10 tetrahydroi soquinoline,
tetrahydropyran and tetrahydrocarbazol g,ings, and the |ike. Exanples of
the alicyclic hydrocarbon ring which is forned by R4 and R S being taken
together with two adjacent carbon atons include saturated or unsaturated
al i cycl i c whyinpRarixbRS atecthé segnef orodiff@entpa8l wpreksnts ambysiregen sitreh aasilkyl group

R

p

cycl oprop u clo .cl ghexane, | ohe n

vl ooct agponafi s ARG 3 BARNARG GHEHAITARREy TSR Afuroue

cycl ohexadptamelly havipg,a sabdititehteorla Heterocglingrbwpsoptibnally dhaving matlisttuentngy Ritindh i s
formed byyR; i aken_ toget i dj n ar hon. ns

i ncl ude arR 0 rlrnaa?lrb% t%eﬁg@g%%l\%@ %‘r %&ﬁ%cgﬁt %ﬁﬁgfwca%)rr}%téo\rll\%éﬁoing%grg%% ﬁe’ 5"2‘ Qggﬁgzhgne,
napht hal eheemnddlemiyHracenbstituengpd Rhckptebents thk genelkformpible 1Ipf  t he
substituents for the aryl group, an aral kyl group, a heterocyclic 20 group,
aromatic ring, heterocycle containing a nitrogen atom or heterocycle are

t he sane or differRﬁkR125 substituents, such as a hydroxyl group, a

car boxyl 1pup, a Vino group, an al koxy group, an al kyl group, an aral kyl
group, a %ia o qgror a halogen atom -R 6=R'Ar (wherein, R 6 and R' are

t he sane and rEpresant hhor CH, and Ar represents an aryl group optionally
havi ng a subst|i t uent €cted fromthe group consisting of a hydroxyl 25
group, a carboxyl grOup, a vitro group, an al koxy group, an al kyl group
optionally sybsti ed with a hal ogen group, a cyano group and a hal ogen
atom, andgthe |ikeN_The al kyl group, al koxy group, aral kyl group, aryl
group, and hal ogen aBom have the sane meani ngs as defined above. 10 July
2003 8 Exanpleﬁgﬁg the substituents for the al kyl group or al koxy group are
the sane or 5 1 ifferent 1-3 substituents, such as a hydroxyl group, a
carboxyl group, a nitro group, an al koxy group, an aryl group, and a

hal ogen atom ang the |ike. The al koxy group, aralkyl group, aryl group and
hal ogen at'Bffetale represents fecaRonfir Mifeoess aWar ifnetndabovies thasame of Hidtesghiapg| i um
conpounds ydpRRER SE A kel Yatbh e af) GNGT %Louﬁowhmy( havingPh &L6diARKE mOMPOYREs are
(1) squarylium conpounds in whic and Rz fornmul a are taken

in the
t oget her @Ptomallnhaymsacaistiteang ag GEnkd e taptionstimhavies p isabstituenty pig hylsessbnal | y
having a s\hs (hrbWB&E tha®fwher R'S BURKivbidAMtsA Y RIS isi bt Wids&h); R tepresdifs a
general formula (1) is_a hydrogen atom and RZ is an aryl group substituted
with -R 6lysdroggp afory gn aliky! sippp %%O‘I‘iﬂé‘\)’é‘a‘(‘ﬁéaé‘é{’ﬁ%‘“ﬁ'ﬁaﬁﬁ YL PEPE bRy e) .
Mor eover , subsftiéht bhén GAIKPO&BEISoftioRally R bBhbsBucle 36d RIGHd RIOME thes@maIoy| | UM
conpounds . in which R is a ,group represented by the general fornmula (111)
are nore Mfg'fe@% 4By &ePrReEntt? h&[r@@He@}t%{P’ Hetlhgderpyt Omoeblg}f ngn& meURsHERuAY (1)
wi I | be i hikowgtgradest daaloaen 6@, 6:0R'PasR" (ray b6 askeh GogothePRItie Bvddydjack@ica®¥@npl e,
reacting 3, 4-dichlorobutene 15 20 1, 2-di one wi.th an aromati ¢ conpound,

cont ai ni NGRS F OFR gAY eIy diReR ?P%%a%arpsla%rén%%ﬁya@ﬁawaa§l@éﬁqﬁf%ﬁr at a
carbon at péeratycROpASRIMRhivingddub&itidat.ch bonds to the squaric acid skel eton
at an amno group in a solvent which does not inhibit the reaction, if
needed, in tile presence of a base, followed by hydrolysis, and reacting
under heating the product and an aromati c am ne which bonds to the squaric
acid skeleton at an am no group or an aronmatic conpound, containing a
nitrogen atom which bonds to the squaric acid skeleton at a carbon atomin
a sol vent.



The reacti

b)) (I

Scheme ~(1_-cl Conpound ( V) + Schene (2-al OY OY (11) 5, dRekly 2003p|-

on can be represented by the following Schenmes. OY + Rs_ HO Y (

) OYOR3 (N 25 1 ~ o0 ~uiy 2003 9 H30+ Conpound (1V) (V)

Conpound (MI1) R~ H\~ Rz H30+ O OH 0 R3 OH O NR~- Rz (M Q Schene (~cl
Compound (VII1) + R-=H(Ill) Conpound (1) wherein R, R2 and R have the

sane neani

ngs as defined above, and Y represents a 10 hal ogen atom such as
chlorine or bromne, or OR6 (R 6 yepresents an._al kyl group), wherein the
al kyl group has the sanme neani ngs%ﬁ@éﬁﬁ%’&“&m : HN ~ Conmpound ( |

Rz OY O N-Fg- gﬁ iVﬁt ~che nme yl-,.al The compound (IV) is prepared by
reacting t with 0.4- to 2

5

10

15

20

25

Figure 1 is a graph illustrating a typical thermogravimetric curve (heating speed
of 10 °C/min.) for the squarylium compound of the present invention.
Description of Symbols

T1: Weight losing-initiation temperature,

T2: Weight losing-termination temperature,

MO: Initial weight,

ml: Ratio of remaining weight at T1, and

m2: Ratio of remaining weight at T2.

Best Mode f . he .
Detailed Descrintion of the I .

The present invention will be illustrated below, and herein the compound
represented by the formula (I) is referred to as a compound (I).  This is also applicable to
compounds with the other formula numbers added.

First, in the definitions of substituents in the above formula (I), an alky! part of
the alkyl and alkoxy groups includes straight or branched alkyl groups having from 1 to 6
carbon atoms and cyclic alkyl groups having from 3 to 8 carbon atoms, such as methyl,
etﬁyl, propyl, iso-propyl, butyl, iso-butyl, sec-butyl, tert-butyl, pentyl, iso-pentyl, 1-
methylbutyl, 2-methylbutyl, fert-pentyl, hexyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl and cyclooctyl groups, and the like.

An aryl part of the aryl or aralkyl group includes, for example, phenyl, naphthyl
and anthryl groups, and the like.

Examples of the aralkyl group include aralkyl groups having from 7 to 15 carbon
atoms, such as benzyl, phenethyl, phenylpropyl and naphthylmethyl groups, and the like.

The halogen atom includes each atom of fluorine, chlorine, bromine, and iodine.

The heterocycle in the heterocyclic group or the heterocycle which is formed by

)



10 10 July 2003 fold nole of the conpound (II11) in a solvent, if needed, in
the priesence of 0.4- to 2- fold nole of a base, at 0 Cto roon1tenperature
for t-4 hours. Exanples of the base |ncl$ organi ¢ bases such 44y 2003

qui noline, triethylam ne, pyridine, and he | i ke, and inorganic bases such
as potassi um carbonate, potassium5 hydrogen carbonate, sodi um hydrogen
carbonate, and the Iike Exanpl es of the solvent include chloroform

di chl oro an i chl or et hane acetate, diet et her
eyl o 3e§he el iR oEBT Vi Pordiksral CHUAD S RMeRAPBRHEN de,
di et hyl |fOXI d th | ke. 10 Scherre ~hbl The conpound (V) is
prepar ed HIFIGTESK qsr’i‘ﬁ lahgc 5 FS{H%C #¥'V) in a 50-90 vol une /vol une %aqueous
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benzoxazole, purine and carbazole rings, and the like.

In addition, examples of the alicyclic heterocycle include 5- or 6-membered
mono-aiicyclic heterocycles containing at least one atom selected from nitrogen, oxygen
and sulfur atoms, and fused di- or tri-alicyclic heterocycles, which are formed by fusing

15  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, include pyrrolidine,
piperidine, piperazine, morpholine, thiomorpholine, homopiperidine, homopiperazine,
tetrahydropyridine, fetrahydroquinoline, tetrahydroisoquinoline,  tetrahydrofuran,
tetrahydropyran, dihydrobenzofuran and tetrahydrocarbazole rings, and the like.

20 Examples of the heterocycle which is formed by R! and R* or R* and R’ being
taken together with an adjacent nitrogen atom, or formed by R* and R® or R® and R being
taken together with adjacent N-C-C include an aromatic heterocycle containing a nitrogen
atom and an alicyclic heterocycle containing a nitrogen atom.

Examples of the aromatic heterocycle containing a nitrogen atom include 5- or

25  6-membered monocyclic aromatic heterocycles containing at least one nitrogen atom,
fused di- or tri-cyclic aromatic heterocycles containing at least one nitrogen atom, which
are formed by fusing 3- to 8-membered rings, and the like, and more particularly include

pyridine, pyrazine, pyrimidine, pyridazine, quinoline, isoquinoline, phthalazine,
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hitrogen a}tor\n, thloci{ean'f\:/bfonnéltfg by fusing 3- to 8-membered rings, and the like and,
more particularly, include pyrrolidine, piperidine, piperazine, morpholine, thiomorpholine,
homopiperidine, homopiperazine, tetrahydropyridine, tetrahydroquinoline,
tetrahydroisoquinoline, tetrahydropyran and tetrahydrocarbazole rings, and the like.

Examples of the alicyclic hydrocarbon ring which is formed by R and R" being
taken together with two adjacent carbon atoms include saturated or unsaturated alicyclic
hydrocarbons 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.

Examples of the aromatic ring which is formed by R'* and R" being taken
together with two adjacent carbon atoms include aromatic rings having from 6 to 14
carbon atoms, such as benzene, naphthalene and anthracene rings, and the like.

Examples of the substituents for the aryl group, an aralkyl group, a heterocyclic
group, aromatic ring, heterocycle containing a nitrogen atom or heterocycle are the same
or different 1-5 substituents, such as a hydroxyl group, a carboxyl group, a nitro group, an
alkoxy group, an alkyl group, an aralkyl group, a cyano group, a halogen atom, -R'*=R"'-
Ar (wherein, R'® and R" are the same and represent N or CH, and Ar represents an aryl
group optionally having a substituent selected from the group consisting of a hydroxyl
group, a carboxyl group, a nitro group, an alkoxy group, an alkyl group optionally
substituted with a halogen group, a cyano group and a halogen atom), and the like. The
alkyl group, alkoxy group, aralkyl group, aryl group, and halogen atom have the same

meanings as defined above.

I's used instead of the 15 conpound (V) and
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Examples of the substituents for the alkyl group or alkoxy group are the same or
different 1-3 substituents, such as a hydroxyl group, a carboxyl group, a nitro group, an
alkoxy group, an aryl group, and a halogen atom, and the like. The alkoxy group,
aralkyl group, aryl group and halogen atom have the same meanings as defined above.

Among the squarylium compounds represented by the general formula (I),
preferable compounds are (1) squarylium compounds in which R' and R? in the formula
are taken together with an adjacent nitrogen atom to form a carbazole ring optionally
having a substituent, or (2) squarylium compounds in which R! in the general formula (I)
is a hydrogen atom, and R? is an aryl group substituted with -R'*=R"-Ar (R", R" and Ar
have the same meanings as defined above). Moreover, among the compounds (1) and
(2) as described above, squarylium compounds in which R? is a group represented by the
general formula (III) are more preferable.

Next, a general method for preparing the compound (I) will be illustrated below.

The compound (I) can be prepared by, for example, reacting 3,4-dichlorobutene-
1,2-dione with an aromatic compound, containing a nitrogen atom, which bonds to the
squaric acid skeleton at a carbon atom or an aromatic amine which bonds to the squaric
acid skeleton at an amino group in a solvent which does not inhibit the reaction, if needed,
in the presence of a base, followed by hydrolysis, and reacting under heating the product
and an aromatic amine which bonds to the squaric acid skeleton at an amino group or an
aromatic compound, containing a nitrogen atom, which bonds to the squaric acid skeleton
at a carbon atom in a solvent.

The reaction can be represented by the following Schemes.

Scheme (1-a)

o) Y o Y
(e —
o Y o R3
(Im) (Im) (Iv)



R BU\ ~NI 7~/ ~?2=~-H\NNABUBU18 ~\ ~~HHNNN ~ N ABU ~ BU H
1:91\V ~~H~N/\ ~-NN~N/ nBu ~Bu 20 ~\ ~~Hi ~~~\ \'N nBu oR-~
R3 2+ N2 R O Next, the constitution of ? recordi ng nedlun1ut|WQHWKﬁka
squarylium conpound of the present invention (hereinafter, it nay be
referred to as "a conmpound of the present 5 invention") will be
illustrated. The physical properties required for a material for a
recordi ng |ayer includeygptical amd theHmal properties. The optical
properties capsunBr @herably such t hat ere is a large absorption band at a
shorter wavel ength side than 600-7 m preferably 630-690 nm which is a
recordi ng or reproduci ng wavel eng of ROVD-R or the like, and a 10
recordi ng or reproduci ng wavelength is in the vicinity of a |onger
wavel ength end of the above-mentiondd)absorption band. This means that the
above-nentioned material for 15 10 July 2003 the recording | ayer has a
greater refractive index and extinction coefficient within 600 700 nm
which is agéee@r(@igyg or reproduci ng wavel ength. Mre particularly, the
refractive index "n" of a single |layer of the recording layer is preferably
1.5-3.0, and the e nctlon gqoefficient "k" of a single |layer of the
recordi ng 5OTRAYEH ﬁ?efe%gbly—mr%hrﬁ*tﬁbmpangb(dﬂ 0.02-0.3, at the
wavel engt h range of the recoyding or reproducing wavel ength 5 nmin the
vicinity of the longer wavel &gth end of the above-nentioned absorption
band. When "n" is 1.5 or gr@pter, a nodul ation depth of recordi ng becones
hi gher, and when "n" is 3.0 or smaller, an error does not occur with the
light in the recording or reproduci ng wavel ength range. In addition, when
"k" is 0.02 10 or greater, the recording sensitivity is inproved and, when
"kK" is O.BSdmmsﬁﬂﬂger the refl ectance of 50 % or greater can be easily
obtained. pn addition, the maximum absorptjon wavel ength (~",~ of the
material fo e rgcordlﬁg | ayer mhlcfztﬁiﬁeasured inits solutionis

0

preferably hi n the Wange o6 550-60 and logs thereat ( f is a nolar
extinctionocoeﬂT|C|ent) 5 preferably OrN-R’ gger. 15 In order to evaluate
t he t hernal pertles t he aforenentloﬁ%d squaryl i um conmpound,
theranraV|netr|c anal% I's was perfornetio observe the |oss in weight due
to tenperature rising. Herein, anpong sone | oss-in-weight processes (Il oss
process), one

5  Scheme (2-b)
Hs0' 0 OH
Compound (VII) -~
d N—R!'
: de
(vim)
Scheme (2-¢)
Compound (VIIT) + R*-H(IID) » Compound (I)

wherein R', R? and R? have the same meanings as defined above, and Y represents a
10  halogen atom such as chlorine or bromine, or OR' (R'® represents an alkyl group),

wherein the alkyl group has the same meanings as defined above.

Scheme (1-a)
The compound (IV) is prepared by reacting the compound (II) with 0.4- to 2-



havi ng the greatest degree of tre loss in weight is referred to as a
princi pal | oss-in-weight process. 20 For the thernmal properties, it is
necessary that the loss in weight in the principal | 0Ss-i n-wei diPtJuly 2808s s
is steep relative to a tenperature change, because the conpound of the
present invention is deconposed in the prlncipal | oss-in-wei ght process,
and causes a decrease in a nenbrane thickness and a change in optical
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the straight lines a-b and c-d, a terrperature is defined as T 1 (~C), and a
ratio of the remai.ning weight relative to the initial weight MOis defined

as nm #% l,;n_addition, at an intersection point of the straight lines c-d
asggﬁﬁgiép

and e- ure is defined as T2 (C), and a ratio of the remaining
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mat eri al uhd4g. g@dcffgrr soweptical information recordi ng nedi um has
preferably the tenperature slope of the loss in weight in the principal
| oss-iq5weight process of 1 % ~C or greater. Wen the recording materi al
having the tenperature slope of the loss in weight of 1 %C or greater is
used, a 2 Bolgheaye)w dth of the recording portion is not widen, and a
shorter recording portion can be

The compound (1) is prepared by reacting the compound (V) with 0.5- to 2-fold

mole of the compound (VI), if needed, in the presence of a base, at 80-120 °C for 1-15
hours.

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

Examples of the base to be used include organic bases such as quinoline,

25  triethylamine, pyridine, and the like, and inorganic bases such as potassium carbonate,
potassium hydrogen carbonate, sodium hydrogen carbonate, and the like. An amount of
the base to be used is preferably 1.0-2.0 equivalents, and more preferably 1.0-1.2

equivalents relative to the compound (V).



easily fornmed. In addition, the ratio of the loss in weight in the

princi pal |oss-in-weight process for the recording material is preferably
20 % or greater. Wien the ratio of the l,gss in 10 July 2003 10 Julyi2f8 is
20 % or greater, it allows a better nodul'ati on depth of recording and
recording sensitiwvity. Mreover, for the thermal properties, it is
necessary that the weight losing initiation tenperature (T 1) is within
the particular tenperature range. Mre particularly, 5 the weight
losing-initiation tenperature is preferably 350 C or |ower, and nore

pr ef er abl yﬁﬂ(’i?i;g_ﬁhe range of 250-350 C . When the wei ght
| osi ng-1ini enperature is 350 C or | ower, IS not necessary to
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t he rang @ 0.20-0.36 a m The substrate usual |y has a gui di ng groove
havi ng a d h of 1,000-2,500A. The track pitch is usually 0.7-1.0 ~u m
but is preferably 0.7-0.8 ,u mfor the high recording density application.
The groove width is preferably 0.18-0.36 ~ mas the half 15 band w dt h.
When t he gwﬁ-ﬁﬁiﬂbﬂth is 0.18 a mor wder; the adequate strength of a
tracking e stgnal can be easily detected whereas when it is 0.36 a m
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i nvention nay o"an air-sa e or Into a closely
adher St £4ibding ich is applied to general recordable discs, or nmay be
formed into struct'ure of a recordable optical recording medi um such as
CD-R, DVD-R, or the like. 25 2. The required properties and enbodi nents of
constituent materials for each | ayer The optical recordi ng nediumof the
present in leQi_chas a basic structure in which a first substrate and a
second substrate are adhered via a recording |layer with an

The compound (I) can be prepared according to a manner similar to that

described in Scheme (1-c) except that the compound (VII) is used instead of the
15 compound (V) and the compound (III) was used instead of the compound (VI).

After the reaction, the compound (I) is purified and isolated, for example, by
conducting distillation of a solvent or filtration, and if needed, by further purification with
procedures conventionally utilized in the synthetic organic chemistry (column
chromatography, recrystallization, washing with a solvent, or the like).

20 Embodiments of the compound (I) are shown in Tables 1-3. Compound Nos. in
the tables correspond to the Example numbers as described below. In addition, in the
tables, Me represents a methyl group, Et represents an ethyl group, and "Bu represents a

n-butyl group.
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21 /S~O-s\ X C M
CR R~, wherein Ra and Re represent CN, COR-,
group of atons necessary for formng a 5- or 6-nenbered ring,

S02Rg,

~C-X\S/ S 10 July 2003 wherein X represents O S or
COORd, CONR~Rr.,

or a

o0l 2608r €i n

R-"~Rg are the sane or different, and rdpresent an al kyl group optionally
~S\~/ S~\ b\ NMN/ I |
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hydrogen atom a 10 hal ogen atom an_ al kyl

group. RRb /
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group, an aryl} group, an acyl group, a carboxy(l group, an,
al koxycar bony! [didegbley pup or a sBI*fo group. If ,f RRb 7K NNON~\ b\ |
/ "1 Rd Re ~ Ha 15 whefein Ra, Rb, R- and Rd ﬂire the sanme et differert, and
represent a hye OgTiT—at ot o fred OGeTT nat Ottt a.lLlr\y: SIS rerereh 13y EH=r ectly
or indirectly via a diyalent |inking /@i“oup, am aryl grou cyclic gl kyl
group or a hetlerocycli¢ gr N and Rf. |are the differjnt,
and represent |[a h{ydrogen a al k>=I= oup| an aryl an acyl
group, a 22 |car boxyl | gr oup \focg:oup. (F) Ra' 0/ X. Rbc..
~M- . ~ Rb X} R- R- 10 July 2003 , viggrein X|represents r S, Ra, |Re and
1~ are the sa "me;@wmr—‘fwmyf—g?mlly
havi ng a subst]ituent bpnding dirgctly Or via vn oXy group hi o grqup or
an amno groug, apary gr'@ﬁ/\:%cg 3 al kyl groyp, and th(; synboll:
7N /
N \ N
"Bu
'Bu H
NN PN
Lo T |
N x
. N
Bu
/nBU
N HN
2o | I T /
NN "7/
"Bu
o
R1
R3 N
\R2
o

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

of the present invention (hereinafter, it may be referred to as "a compound of the present

optical and thermal properties.

invention") will be illustrated.

The physical properties required for a material for a recording layer include

The optical properties are preferably such that there is a

large absorption band at a shorter wavelength side than 600-700 nm, preferably 630-690

nm, which is a recording or reproducing wavelength of DVD-R or the like, and a

10

recording or reproducing wavelength is in the vicinity of a longer wavelength end of the

above-mentioned absorption band. This means that the above-mentioned material for



C'" C'" " Crepresents CCGCor CGCCC (G Ra Ra Xwo/ X ~. Rb <.. NM-N: >
Ro 10 wherein X represents Oor S, Ra, Re and R~ are the sane or different,
and represent an al kyl group optionally having a substituent baoduly®003 .
directly or via an oxy group, a thin grolp or an amino group, an aryl group
or a cyclic alkyl. group, and Rd represents an al kyl group or an aryl group,
and the synbol: C ' C' -C 15 represents CCGCor GC=C Ra Ra Rn O 23
10 July 2003 wherein Ra and R~ are the same or different, and represent a
hydr ogen atlentecending lay¢r lips qugredpr reduagtiveyindex, and) extirntion tdoefiisiant vothim @08 y|
group or a heterocyclic group. 5 (1) ~a Ro ~ O-] ~O Rc Rd Ra ~b wherein Ra,
Rb, |~ and 76 nax ehiohds 8 severding efi reprodecing warelengthr esent a hydrogen atom a
hal ogen atom an _al kyl group bonding directly or indirectly via a dival ent

| i nking group, aMaetephrtiguledp, therefipetivedndex\n" of asinglolayer ofdheresesding kayer oup.
10 (J) Ro /[ ~~O~\ \' 1 NMNI / i | Rd_ Re RE Rd Ro wherein Ra, Rb, R~ and
Rd are theispeerahly diS+3.8r andtthe grfinction ceeffipient"ki\afraotiagle daysinof thehigrerding
atom an al kyl group bonding directl 8 or indirectl ){ via a dival ent |inking
group, an gt isgreigmblyawithislthe range of 02D as theawnealenetle yanige of Hreoigpording
represents a hydrogen atom 15 an al kyl group, an aryl group, an ac%(l

group, a c&r ipxgducigowpvalength 59| mp inythaypicinity of the longer wavelength end of the

above-mentioned absorption band. When "n" is 1.5 or greater, a modulation depth of
recording becomes higher, and when "n" is 3.0 or smaller, an error does not occur with
the light in the recording or reproducing wavelength range. In addition, when "k" is 0.02

'10 or greater, the recording sensitivity is improved and, when "k" is 0.3 or smaller, the
reflectance of 50 % or greater can be easily obtained.

In addition, the maximum absorption wavelength (A,) of the material for the
recording layer which is measured in its solution is preferably within the range of 550-600
nm, and loge thereat ( ¢ is a molar extinction coefficient) is preferably 5 or bigger.

15 In order to evaluate the thermal properties of the aforementioned squarylium
compound, thermogravimetric analysis was performed to observe the loss in weight due
to temperature rising, Herein, among some loss-in-weight processes (loss process), one
having the greatest degfee of the loss in weight is referred to as a principal loss-in-weight
process.

20 For the thermal properties, it is necessary that the loss in weight in the principal
loss-in-weight process is steep relative to a temperature change, because the compound of
the present invention is decomposed in the principal loss-in-weight process, and causes a
decrease in a membrane thickness and a change in optical constants and, thereby, a
recording portion in an optical sense is formed. Accordingly, when the loss in weight in

25  the principal loss-in-weight process is shelvy relative to the temperature change, it
becomes extremely disadvantageous to form a high density recording portion because the
recording portion is formed over a wide temperature range. For the similar reason, the

material having multiple loss-in-weight processes is also disadvantageous in application



In the formulae (A)-(J), Mrepresents a transition nmetal such as N, Pd,
Pt, Cu; Co, or the like, and may have a charge to forma salt with a
cation, and in addition, other |ligaads Tray be bonded above or 1pgLipwobs .
Such salts may be used also as a light g6abilizer. The al kyl, cyclic al kyl,
aryl and heterocyclic groups and substituents therefor 20 include those
descri bed above. Mre preferable enbodi nents are shown in Table 4. 24
Tabl e 4 Enbodi ments of netal conplex-light stabilizers ~o ~uiy Zoos Met al
Conpl ex | pwshéhigh escordingldagity.ructure Ra Rb R~ Rd Ra R E X Mcounter
Cati onl(A) PhPh----- CuNBu42( A) CAHOCAHI- - - - - N
i - 3( B) C1HC1C - - - Inli tthBpredé B ettt lithe- tefiparabifCylope of thedowsn Breighd & caleulated - SN
i C N7( D) HOCH3HHCHZCOCEL - - P dN B a 48( D) HHHHCH3- - N i PBu49( D) HCH3HHCH3- - P t N
P a 41 0O( BsHbHb#AISCH3- N i NBu4l 1( E) HOCH3HHCZHS5C2HS5-P tNE t 41
2( F) HHH- - - OCuNBu41 3(F) HHH - - ON i PBu4l 4(F)HPhH--SN i NCc41 5(G HHHH-ON i N
B a 416( G HHHH -/&iNiifistiatell i Hidobd1; -a terhpaidtiited df 8hd )cdohdpbund Nfi thiBuskésent
9(1)HOCH3HH---N i PE t42 0(J) HHHHCH3-- N i NBu92 1(J) HHHHCAHO--N i PBu42 2( J
) HCH3HIECA Hawerffioa NPtte: weiBht: M@ idwdengt orate oBl0 ‘Olmhinl wgleo the;nitRezenpandsphegt oup,
Qc: octyl group, and Ph: phenyl group 2) Aromatic am ne-light stabilizers
(see Tabl eAbjheFemperatme rigescithepeigidof theycobmpousd dlightly2ectenses ¥imodt 2long-the- 2 10
July 2003

straight line a-b, and the weight steeply decreases almost along the straight line c-d after

reaching the certain temperature, As the temperature further rises, a steep loss in weight
is terminated and the loss in weight almost along the straight line e-f is caused. In the

10 graph, at an intersection point of the straight lines a-b and c-d, a temperature is defined as
T1 (°C), and a ratio of the remaining weight relative to the initial weight MO is defined as
ml (%). In addition, at an intersection point of the straight lines c-d and e-f, a
temperature is defined as T2 (°C), and a ratio of the remaining weight relative to the initial
weight MO is defined as m2 (%).

15 That is, in the principal loss-in-weight process, a weight losing-initiation
temperature is T1, a weight losing-termination temperature is T2, and a ratio of the loss in
weight is represented by:

(m1-m2) (%), and
a temperature slope of the loss in weight is represented by:

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

According to the above definitions, a recording material utilized for the optical
information recording medium has preferably the temperature slope of the loss in weight
in the principal loss-in-weight process of 1 %/°C or greater. When the recording
material having the temperature slope of the loss in weight of 1 %/°C or greater is used, a

25  grocve width of the recording portion is not widen, and a shorter recording portion can be
easily formed.

In addition, the ratio of the loss in weight in the principal loss-in-weight process

for the recording material is preferably 20 % or greater. When the ratio of the loss in



wherein Rg, R" R and R~ are the sanme or different, and each represents a
hydr ogen atom or an al kyl group optionally having a substituent, X
represents an acid anion, and Ais, when mis 1 or 2, J i P ' %0uvhgr2008 p
is1or 2, andis, when mis 2, wherein alY1 of existing aromatic rings may
be substituted with an al kyl group having from1l to 6 carbon atons, an

al koxy group having from1l to 6 carbon atons, a hal ogen atom or a hydroxyl
group. More preferred enbodi nents are shown in_ Table 5. 26 10 July 2003
Tabl e 5 Enbwgighbist2) Gror grgateruiinallp e aibatieraneduationgdieptine ispprdingcrndgrensding
Nos. Rg R, R R~ A Xl 0 1C2H5CZHSCZHSC2H5Z 1, p=2C 1 0411 0
2C2HS5CZHSC2#sPMEY. 1, p=1S b F611 0 3C3H7C3H7C3H~C3H~Z 1) p=1B r11 O
4C3H7C3H7TC3H~-C3H~Z 1, p=2P F611 0 5CAHOCAHOCAHOCAI -19Z 1, p=1C 1 0411 O
6C3H7HC3HTHZ 1, pMpeeovepsfer the fepmacprapertics Ht as Hsgessary ptbaiCtie; weight losing-
8C6H13HC6HI3HZ 1, p=1S b F fi 11 0 9CsH 3HCBH13HZ 1, p=1C 1 0411 1

0C2H5 C2 H5 CZ detias tempergfuney T ) sswithin thapasiedartemperatiye range. pMpge partigylarly,
2CZHSC2H5CZHSC2HSZ 2P F621 1 3CZHSC2HSC2HSC2HS5 . Z 2C 1 0421 1 4

~C3H~C3Hr Cathecwright desing-mitiation tpomaratiegHisHprefotablyFdsl ¢ ecslqwver, and more
~CAHOCAHICAHOZ 2121 1 7CBHI3HCBHI3HZ 2C 1 042 Z 1 : / ~\ ~Z 2 _a.s, c.
Under coat | Bxgfarably withingthe Jange pheZ iR chat Vil thes weight desing-indighignpose
of (1) an inprovenment of adherabiljty, (2) a barrier against water, gases,
or the |iketenpeyateg 15 ApP obe B HIWESF it ihBOtRESEHAE tor1aise|Ithe power efhtheTaeasdiarng
| ayer, (4) an enhancenment of the,reflectance, (5) .a.5 protectiaon_ of the
substrate flagehbsamenndewhen it 15259 1o orhigheh 1t Prefesebleimpregpisingstaility senss: pi t
or preformat, or e like. Wth regard, to the purpgse . of (1), . .. ...
macr onpl ecul ar maﬁﬂ? proferable spbstrate shppe is\padersihe csﬁfﬁg}%r@t g&@ﬁk Rich fnwithip

T ook | PREaPREaTRER 8" prthon e SBRRAR e BT athoR vl b ERiga ofcc

may be usedO.ZWOt.% rueglgrd to the purposes of (2) and (3), in addition to the

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

The track pitch is usually 0.7-1.0 £z m, but is preferably 0.7-0.8 u m for the high
recording density application. The groove width is preferably 0.18-0.36 1 m as the half

15 band width. When the groove width is 0.18 z m or wider, the adequate strength of a
tracking error signal can be easily detected, whereas when it is 0.36 x m or narrower, the
recording portion is hardly widened in a traverse direction upon recording, being

preferable.

20 1. The structure of an optical recording medium
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 CD-R, 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

which a first substrate and a second substrate are adhered via a recording layer with an



10 aforenenti oned macronol ecul ar materials, inorganic conpounds such as
SirO, MgF, Si02, TiO ZnO, TiN, SIN, or the like, and further netals or
senmimetal s such as zZn, Cu, N, Cr, Ge, Sgg Au, Ag, Al, or the [1DKely20p3be
used. Moreover, with regard to the purpose of (4), netals such as A, Au,
Ag, or the like, *or organic filins having netallic luster such as a nethine
dye, a xanthene dye, or the like may be used. Wth regard to the purposes

of (5) 15 affd). The &’ééo?cﬁ%{é PJyEE mﬁ be ler{g‘f‘esfager @ha"éﬂﬁnéﬁé 8%& lapﬁ'l rﬂ.mga

thernoplastic resin, or t ay be “use ess

the “”derc‘i’lt?é férﬁ%ﬁ{ d'oF R ﬁ{e@érﬁ%@ﬁm@%rﬁ{?% be A larifateda rleatRif eggnﬁ5%3feo a

m 20 d. active'layer anpl es eri a for

exchi b1 11 ng 17%h e A SERARE I EH R *rt% %ﬂe&%”ﬁ%@%ﬁmﬁ.ﬁﬁgwﬁr@
TG ik e ek e A e
refl ectgncgnag% 1@1&&%9 m,yeogmg tﬂ_ehﬁﬁ et q\kﬁst o &{q,m% @'s&uam lggme%ﬁstd

al one or a of t hem e met rmng a

includes ag %%gc , :

t hi ckness o fae/dr:lrg'? e@eé%ﬁf@%qﬁ%%ﬂre H?%tl‘%p%éé}gg%#?%gvgﬁggﬂ%%ﬁemr e
preferably , otective |layer, substrate surface-hard coating
| ayer 10 Ju%’gggéosg&%ﬁg}lgsttre"%l ve | ayer and a substrate surface-hard coating
| ayer are used for the 5 purpose of (1) a protection of the recording |ayer
(refraction absorbing layer) fromflaw, dust, dirt or the like., (2) an

i mprovenent, i Qubtdp@ieSt orage stability of the recording layer (refraction
absorbing layer), (3 ) an inprovenent in the reflectance, or the like. Wth

regardjpo such pyhpa§Esratd ﬂ%ebé”@steﬂ 'shethlg b@%émﬁﬁgle‘ct@rthé %vb'l@ﬂ@ﬁ ©Pafe laRMeT
may be used. In addition, SiOz or the Iike may be used as an i1 norganic

material, »asnkbHes ﬁ&d&@lﬂéxﬂ@b&ﬂmgm réR6dutingSid €Bnd ctddOf MR JuBhtrads §ide, B it
polycarbonate pol ystyrene, polyester, vinyl resin, cellulose, aliphatic

hydr ocar bolisnotiabaskaly forhbeiibstrate)ts ®8 erahsthiadblens theC\béM@igﬂﬁWﬂer{ b ing MRX,

al kyd, drying oil, or rosin, thernosetting resins such as epoxy resin,
phenol reSIréprom&ngUirsebhmmdr@@mmremﬂmgllmr side] NAsdlie thadial 8 ithe subktrate,
ultraviolet-curing resins such as pol yester acrylate, epoxy acrylate,

ur et hane adory kxingple,oplastich isacinas polyghtat, acrydic rekiq, pblyemitey pdbchrdonstededs, an
organic material, but anong them the ultraviolet-curing resins nay be

pr ef er 4Bl y pobettfinnresinaphdrotiy rbsiv,ecepole restc epdlgintidgrardiie tlike) pMssed heerarmicky ane
t hi ckness of the protective |ayer or the substrate surface-hard coating
layer is pmadtas ablthe (ke mB0Oba used. mbughgmekeralghiding 89o¥6 ou anguidingt pie for
present invention, stabilizers, dispersing agents, flanme retardants,

| ubricants traahng,satmfounawnhgs apgldsessingsizaal, or tlplldcstmax bsfogmed on heutfadee may
be incorporated into the above undercoat |ayer, protective |ayer and
substrate ofiftiesvbstrite-d coating | ayer as described for the recording |ayer.

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
used alone or in combination of two or more for forming the recording layer.
25 In addition, the compound of the present invention may be used by mixing it or
laminating it with other organic dyes, metals or metal compounds for the purpose of
enhancement of the optical properties, the recording sensitivity, the signal properties, or

the like. Examples of the organic dye include a polymethine dye, naphthalocyanine,



f. Protective substrate 25 A protective substrate should be transmttable
te the. wavel ength of the | aser beamto be used when the | aser beamis
irradiated fromthis protective substratg side, whereas it maylbduly 2003 -
transmttable or not to the wavel ength en it is used as a nere protective
pl ate. The material s-which nmay be used for the protective substrate are the
10 July 2003 29 sane as those for the substrate, and plastics such as

| , ey ) X ' I ‘ . Lvol of in,

phenor . r s RAbber Sftar Ry Bl HRLR Rl Bon koS!
tals. . ) ) ¢ |

metal s Orgﬁ&%tﬂrt:%eﬁ,l )g%\’h ?,Ctﬁiﬁggnrylrg%%%r}ég‘ ahe! Fetraft Jll}g)gl'lah 8] gl)(e%ran enteré%d

adhesi ve, any na recor ne y be used,

adhes ves SPRENREEhe Bl 1l B0 rbunit, SREMANEL - FHb kel Bl

[ [ . bg. | h f th
or osent | gntieBRcorfibu ot i 38, S 8b GBS A, BE Rech Sa0 RS anllac
di 550 wed 10120 dn SE I RITREDANG. (T SAUiSeRbt b e f1ddindid]

3-di et hyl arni nophenol "was "a ropw se a Xt ure was

stirred at 0 ~C {,o r e d he. I Rit Sy
collected by fi I{trl%téogﬂ.méToeégL éﬁ %%dhé%ﬁ%gﬁ%cse glg@é'gﬁx?@ g&nﬁﬂ i"?ﬂ e %%htG. 8
m of acet G :acl 4 , m Xt u t act
at 107Gt the odHpdtng ¥ b prllal biVena AS dERER iplRger MARTC!
was coll ec f L i i m = : . uene
and 0. 64 g&gﬂpl -eﬁeaPE%%%tni t r%;gsn%IPip ?]egexaglre e ggﬁggl’n%é‘%d t %h th%brltg{e\fvg@h
al | oned tObéﬁﬁg&bééwj(éegﬁbf&gaﬁd'ﬁ?urs- After the reaction was conpl eted,
the precipitate was collected by tfiltration to give 0.69 g of the conpound
1. 25 | ting pPoirid midiad : : vSi (&mﬁ%uh@ " .
(% Ci,\dgas. 79: H,H%?%é’?%@%%ﬁ@%@%@%‘wgg%1{76; HEs 2%?)%%%@8;
r 30 10 Jujnyeddids F%f&@blﬁl)&m % by waeR® 1 WEeh/tRe rati6Qd lesd B4f 5 %%y%i%ﬂt:gth@ 3,
1246, 1223, 1190, 051, "1078; "H-NVR b (CDCh) ppm 1.28 (6H, "t, J=7.1 Hz),
2.50 (3H, gffect 3s I0w( Htherdhs wieh Ihegatio & dbove 40 19 l519 welgh?, ehel rékofdinglor 8. 0
S~1H m, 8.10( 1 H M, 8.19 (1 H m, 84T (1 H mM. 51Ina
manner  si Nigpadutglphciiertids nRyBEURerkeleEREEd Ihdimdbadds. g of carbazol e was
used instead of 2-nethyl-4-nitroaniline, 0.1 g of the conpound 2 was
obt ai ned. Mel ti nth addifidr, mM&forbdledflaiEmategialsa forasxaytd, ali&rohlaeNilsBuch @l cd.
(%9: C, 76.08; H 5.40; N, 6.82 Found (%: C, 75.88; H, 5.52; N, 6.84;

15  ionomer resin, polyamide resin, vinyl resin, natural polymer, silicone or liquid rubber, or

silane coui)ling agents may be dispersed and mixed into the compound of the present
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.

20 ‘ 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
where the coating method is used, the dye comprising the compound of the present
invention optionally with the aforementioned additives added or the like is dissolved in an
organic solvent, and the solution is coated by the conventional coating method such as a

25  spraying, a roller coating , a dipping or a spin coating.

Examples of the organic solvent to be used generally include alcohols such as
methanol, ethanol and iso-propanol, ketones such as acetone, methyl ethyl ketone and

cyclohexanone, amides such as N,N-dimethylformamide and N,N-dimethylacetoamide,



x le 3 0.87 g of 3,4-dichloro-3-cycl obutene-1, 2-di one was di ssolved in 20
m of .15 dichloromethane. To this solution, 1.99 g of julolidine was added
in portions at roomtenperature, and they,n xture was stirred at0J@paPo3 -
tenperature for 4.5 hours. After the reaction, the precipitate was
collected by filtration. The obtained solid was added to 40 m of acetic
acid and 20 nil of water, and the m xture was allowed to react at 10 C for

U PSSR I NP SRR, BAEE, S BRLBLUTLS, WSS 6f S o
4-am noazogglgg %ﬁ? te\f\ﬁﬁﬁgf}g&d g’ﬁ‘%{,ﬁ\gl @dfé ﬁp{s‘? ry\gﬁclfl aL; %ﬂ it ch'ia?%lcaﬁldaéth);llo c

for 1.5 hours. reac |p|ta

242- 244, " BRI rha‘(’?%aﬁ*y%? J’f‘éﬁ%ﬁﬂ?ﬁm@x (‘3‘92@?&@5"?0 pd g oBgel
1765, 15070 f i, Edfban Syraboffe oy poiithogthang, seifmit Gaigiasilh o”50>
0 ul tyﬁ obe s Jiy wgno}%&%%éqs Jar?? Udiopeipfe. Hosolgd By 8 17
?S, E12; chl oroﬂg&géth#cg{, tamn tﬁ)éy@gn(aéné as lgrdssg.fb%'ﬁ's mChl% ?TPQIaPe pentane,

di chl orone 0.52 g of 8-hydroxyjulolidine and 0.28 g
( [:ga?n neﬂ@d&h@gi@w&h&h

of triethy were a In por ions at 0 C, and the mi xture was stirred

t OCf 1.5 h I db
flitration. To tAaeappibiefl dibfnese8f she decorfif TRA iR rBRRPIQFANTELE, o
wer e added ?rerf&@b 568 0\2RS allowed to react at 110 C for 2.5 hours.

After ithe reac s cohpl eted, the precipitate was coll ected by

filtrajgon. To tRhdhodfiedd oFf the- ﬁ%ﬁta%mzéotdﬂbeotlsédoln?%’ﬁltﬁt%og $ith 9erf

4am noazobenzene wer e added, and the m xture was |l owed to react at 110 qC

for 1 hour coth 5,ﬁ{d5fhge%@%u,ﬂ@nmgm§gw the precipitate was collected
by filtration to give of the compound 4. Melting point: 285-286 C;

El emental anal ySI(I? (CZMéZélI‘dG@%)ex-@mltgdbu&% seZ@aﬁlQA)H 5.21; N, 12.06
Found (%: C, 72.27; H 5.14; N, 11.86; IR (I1CBr) 42935, 1763, 1618,

1597, 1502, 1406(A1363, 1342, 1317, 1298 1228, 1200 20 1184, 113; 'H NMR
8 (CDCL3) ppm 185(4H m) 2.60 (4H, 1), 7.49-7.62 (4H ), 7.88 (2H, m,

7.94 (1H m, 7.95R(1H s 8.01 §2H, . 25 In a manner simlar to that in
Exanpl e 4 except that™N\g~ 3 f 2- yl'-4nitroaniline was used instead of
4- am noazobenzene, 0. g othe corfpound 5 was obt ai ned. 32 Melting

point: 267 C, 10 Jﬂ

g ﬂglysis (C23Hz, N3~s): Calcd. (%: C,
6S.86; H S.CS; N, 002Found(O

S.89; H 4.94; N, 9.9S;

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

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

)
R
Ry 5.0,8 R
M
/N
R; S S R,
Ry Ry

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

©)



IR (KBr) cm ":3440, 2931, 1765, 1601, |497, 1408, 136S, 1306, 1279, 122S,
120S, 1094; 5 'H NWR 8 (CDC13) ppm 1.96 (4H rr) 2.48 (3H, s), 2.7l 8 H
m, 3.41 (4H, m), 7.66 ( 1 H s), 8.07 ( , 8.17 (2H, m108u|329

H m. 0.44 g of 3,4-dichloro-3-cycl obut7elne 1, 2 di one was dissolved in S
of 10 dichl oronethane. To this solution, 1.00 g of

1, 3,3-trinethyl-2-nethyl enei ndol i ne was added dropwi se at 4 C, and the

m xture was stirred at 4 9C for 1.S hours. After the reaction, the
precipitate was collected by filtration. To the obtained solid, 2.7 ml of

concentrated sulfuric acid added, and m xture was all owed to react
at SO C for 1 hour. After er?a&ign S CO

eted, the reaction m xture
was poured into an exse 15 anount wat er, angCtH¥ i nsol uble materi al
was collected by filtratior, To this'i | ubl terial, 10 m of ethanol,
10 mi of toluene and 0.S9 g dic4-am noazo ene were added, and the
m xture was allowed to react at 80 C for 1 hour. After the reaction was
conpleted, the precipitate was collected by filtration. The obtained solid
was purlfl ed by subjecting it to colum chronmatography (el uent:
chl or of or nm@um%m&ﬁw& oo CRR 2 ovhoreds Ry apd Ry 1epresnmp 60h COR. NEPPRag
p0| nt: 286 C dec. El enent al anal ysis (CZ8H24NAR2): Calcd. (%: C, 74.98;
H S.39; NC dOl( a/ggroueo move%neqqssagf far: fomnmgza érzor ognembqradyring
(CDC13) _ppm 170(6H S) s), S.80 1H s), 7.18-7.22 1 H,
m, 7.3F- a@cév(hmm S assilw @ene( ewlffﬁentqarsletepreagﬂ(@mlkw) groyp gptionally (24,
m, 8.10-8,13 ( m, 11.6S ( 1 H broad s). 33 10 July 2003 In a
manner si nﬁﬁﬁﬂg?éubqﬁlﬂienFW%@éﬂ';ﬂr‘é“Pa except that 0.34 g of 4-amino-4'
met hoxy-traps-stilbene was used ,instead of 4-al ninoazobenzene, 0.35 g of
the conpound 7 wé) obt ai ned. 5 NEI ting point: 293 C (dec.); El enental
anal ysis (C3HZ8Nz03): Calcd. (%9: C, 78.13; H 5.92; N, 5.88 Found (%: C,
77.92; H 5.82; N, S.77;R¢ HNWR b (CD®13) ppm 1.68 (6H, s), 3.S3 (3H, s),
378(3Hrr) 570}(bH Q. 93140 6/96 R H nm, 7.08 ( 1 H d, J=16.4
Hz), 7.12-7.29 (2H, 16.4 Hz), 7.297.36 (2H, m,
7.49-7.54 (3H, m, 7.5§ o, N =8 , 7.90 (2H, d, J=8.8 Hz), 11.57 (
1 H broad s). 15 I nne?‘r Si o that in Exanple 6 except that 0.33
g of 4-am no-2hydroxyazogenzgne was uged instead of 4-am noazobenzene and
that purification with colum chromat ography was not conducted, 0.3 8 g of
the conpound 8 was obtai ned. IVEI ting point: 285 C (dec.); 20 EI enent al
anal ysis (CZ8H24NAQ3): Cal cd. I@W\’SC 72.40; H, 5.21; N, 12.06 Found (9:
C, 72.12; mMheein®,, Ri, Ri.iandR, s asne[ oDdif&renspand Eprserterhydspgenated), @3H,
s)583(1H§2,716725 m, 7.37-7.42 (2H, M, 7.50-7.59 (SH,
rr), 7. ¥& ( halogen gtomy p alkyligyoup oaélng direptly gr ingdirgctly igy divalems linkgm gropp, nj |
.53 (1H, broad s), 12.06 1(9’ s). 25 0.97 g of
3 4- di chl 02823 @y, By elirealkyl Zrotibere h%tgroemsc(ﬁre@a ang Ry geprpsegts a hydrogen
di chl or onet hane. To tEI s solution, 2.23 g of
1,3, 35tri nﬁf‘ﬁ‘}* 2p._ Alhy SOHB BoRihe SHRLP: a134aqyl 0BtOUPy &7 FREPXYH HOHPo W se
at 4 C, and re was stirred at 4 Cfor 1.5 hours. After the
reaction, X}S‘l"agllé‘? r“'atl&rwgéév QE¥B- by filtration. To the obtained
solid, 5 m of tr quoroacetlc acid and 0.07 g of water were added, and the
m xture was allo h to react at 45 Cfor 1 hour. After the reaction was

conpl eted, the reactant S ck),ncelmfrat

15  wherein R, R, R, and Rd are the same or dlfferent, and represent a hydrogen atom, a

halogen atom, an alkyl group bonding directly or indirectly via a divalent linking group,
an aryl group, a cyclic alkyl group or a heterocyclic group, and R, and R; are the same or

different, and represent a hydrogen atom, an alkyl group, an aryl group, an acyl group, a



5 wth a rotary evaporator. To the concentrate, acetone was added, and the
i nisol ubl e material was collected by filtration. To this insoluble material,
60 mL of n-butanol, 60 m of toluene and_0.45 g of 2-am not hi az0Uely\@008 .
added, and the mixture was allowed to réact at 110 C for 13.5 hours. After
the reaction was.conpleted, the precipitate was collected by filtration.
The obtained solid was purified by subjecting it to colum 1 ~10
chr omat ogr aphy geluent: chl or of or mf met hanol =1011) to give 0.48 g of the
conpound arbgxyt greYp e lfo g1gUR-266 C; El enental anal ysis (C, 9H' N3425):
Calcd. (%9: C, 64.94; H 4.88; N, 11.96 Found (%: C, 63.73; H, 4.68; N
11.71; 15 IR (Id@?) crri':3442, 1765, 1612, 1Sfi9, 1533, 1498, 1398, 129a
1234, 1076; 'H NWMR 8 (CDC13) ppm 1.72 (6H, s), 3.5S (3H, s), 5.84 (I H,
s), 679 (1 H m, 7.0 (1H m, 7.46 (R, m, 7.25 (1H, nm), 7.32 (2H, n).
20 In a manner simlar t t in E@g e 9 except that 0.76 g of carbazole
was used instead of 2-amfot hirq®le,” 0.%/ g of the conpound 10 was obtai ned
/
%

(eluent: chlorofor ne=10 Roi nt: 258-2S8 C, 25 El enent al
anal ysi s (C~gH22N2Oz)" CA : .36; H 5.30; N, 6.69 Found (%: C,
80.08; H 5.14; N, 6.51; AR Br) crri'N\l612, 1579, 1570, 1491, 1479, 1446,
1410, 1317, 1290, 1240,r;1209, 1111; H NMR,8 (CDC 3) ppm 1.86 (6H, s), 3
.79 (3 H s), 6.26 ( 1 H s), 7.10-7.60 (8H, m, 35 7.92 (2H, m, 8.96
(2H, m. 10 July 2003 0.78 g of 3,4-dichloro-3-cycl obutene-1, 2-di one was

di ssolved in 10 of 5 chl orof or To this,solution, J1.27 of

13 3-tri MERER B SREsePIscOr S ot Ro 200 Ruais he ShEe S hilferedly sfdentessnt an ¢
and the m re was stirred.at O for 30 mnutes, After the reactiqgn, the
reci pit ikl ot ol Revite aculsneds Pondhg iRt o uE s Seb et s
trifluoroacetic acid and 1.5 n110f wat er ifrgpﬁdded, and the m xture was
al | oned t CIPEARLTALAMIAG SEOUWPH P! A8 BOHR PE] CYALALHY ! 8H8'Pr eact i on was conpl et ed,
t he react an%tﬁ‘/?as ﬁo l_(:oncentrat ed with a rotary evaporator. To the
concentrai%? T " ether was added, and the insoluble material was

col l ected 8 filtratign. To this insoluble material, 9 nl of ethanol, 9 m

fon =
feliaiot o)

of toluene~and 0779 g~of 4-am noazobenzene were added, and the m xture was
al | oned t 1 ~E far~1 hour. After the reaction was conpleted, the
precipitaﬁ§£§§§&%g$F§%?§%(g¥lfiItration. The obtained solid was purified by
subjecting it 1§§;0 col um chr omat ogr aphy (el uent:

chl or of or m net ha 3I =10/1) to give 0.75 g of the conpound 11. Melting point:
280 C or higher; Ele anal ysi s/ C29Hz6N4CB) : Calcd. (%: C, 72.79; H,
5.48; N, 11.71 20 Foundr \é: {61; H 5.25; N, 11.S9; 'H NWR 8 (CDC 3)
ppm 1.76 (6H, s), k3H m, S.75 (1H s), 6.95 ( 1 H,
dd, J=2.4, 8.8 Hz), 7. , 2.4 Hz), 7.3 3 ( 1 H d, J=8.8 Hz),
7.52-7.61 (3 H m, 7. 6- 7 93 (4H, , 8.08-8.09 (2H, m, 11.42 (1H, broad
s). 25 F~xample 12 1R a mgnner g5i mfear to that in Exanple 11 except that
0. 45 %fo 4- am no- 2met hoxyazobenzene was used instead of 4-am noazobenzene
and t purification with colum chromatography was not conducted, 0.42 g

of the compound 12 was obt ai ned. .
wherein X represents O or S, R,, R, and R, are the same or different, and represent an

alkyl group optionally having a substituent bonding directly or via an oxy group, a thio
group or an amino group, an aryl group or a cyclic alkyl group, and R, represents an alkyl

group or an aryl group, and the symbol:

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

R

()
&IO\C;A) /OI a
AN

Ry



36 10 July 2003 . Melting point: 263 C (dec.); Elenental analysis
(C3HZ8NAA4): Calcd. (%W: C 70.85; H 5.55; N, 11.02 Found {%: C, 70.78;
H 5.37; N 10.72; 5 "HNW b (CDC13) pp 1.71 (6H, s), 3.61 (18Hulys20033.80 -
(3H, s), 4.02 (3H, s), 5.78 ( 1 H s), 695 ( 1 H dd, J=2.2, 8.8 Hz), 7.23
(' H d, J=2.2 Hz), .30 ( 1 H dd, J=2.2, 8 8 Hz), 7.34 ( 1 H d, J=8.8
Hz), 7.48-7.59 (2H, m, 7.61 ( 1 H d, J=8.8 Hz), 7.79-7.82 (2H, m, 8.28 (
1H d J=2.2 H),11.3 6 ( 1 H broad s). 10 $x mmt 1 1.1 g of

3, 4-di chl oro- 3-cycl obut ene- 1, 2-di one was dissolved in 10 m of ethyl
acetate. To this solution, 3.25 g of

1,1, 3-trinethyl-2-nethyl enebenz[e]indoline was added dropwi se at 4 9C, and

or cci pi tat SR Reahd g6t ofe P FRRUand ebFhphelf RREH] R 1%y o
1 i fl I i h '
al  owed 1+ 0eRaePtSh sl tusify dr AF eI B A E ) o1 oa” the

reactant was congentrat ed with a rotary evaporator. To the concentrate,
acetone was added; and the insoluble material was collected by filtration.
To this insoluble materi &, 20 m of n-bltanol, 20 ml of toluene and 0.99 g
of 4-am noazobenzer}{e wer ¢ thel m xtyre was allowed to 20 react at
110 C for 2 hours. APk 861 F OnprlasSsdnpl et ed, the precipitate was
collected by filtratio [ he conpound 13. Melting point:
280 ~C or higher; El entnakanal ysteg— (326N 2): Calcd. (%: C 77.09; H
S.26; N, 11.24 25 Bsund (9: C, 77.21; H 5.3% N, 11.14; IR (KBr)
crri':1595, 1583, |564, ®529, 1516, [4108, 1296, 1265, 1248, |223, |209.

37 10 July 2003 In a manner simlar to that in Exanple 13 except that 0.72
g of 8-am noqui noline was used instead of 4-am noazobenzene, 2.06 g of the

R L B! R L, o o
H S 21; 9.32;, IR (K i, - 1610, 1525..151 1497, 14 | 400, 1290,
61 H NRHOBEH Rei 35 ik eroun prn, ing 8t el g p cinaen] Timand eroys,
7.2-8.0 (8H 8.110 &8 2 H _A-8. 5. , 9.0 (1H, d, J=7.6 Hz),
10. 4 (1H,( ﬁglg%grso)u_p, %chicr?g{}%gx}oug?oﬁ]a?xgtérc{cgagéérghg.? Exarrpl(e 13 except that)

0.76 gl@f 2-met hyj\-4ni troaniline was used instead of 4-am noazobenzene,
2.06 g of the copﬂound 15 was 15 obtained. Melting point: 280 C or higher
(dec.); Elenental analysRs (CZTH23NSO4)RaCalcd. (%: C 71.S1; H 5.11; N
9.27 Found (% : C, 71.48) H 5.04; N, 9.16; 20 IR (KBr) cm :1606, 1591
1539, 1506, 1346, 128 ¥ VR~ 3) ppm 2.03 (6H, s), 2.49 (3H,
s), 3.81 (3H, s), 6.06 gqH, m, 8.50 (1H, d, J=9 Hz). 25
In a manner simlar ' ) ept that 1 g of carbazol e was
used instead of 4-a%ﬁnoaAobenﬂene and t hat chunn chr omat ogr aphy (el uent:
nhexane/ acet one=10/1 ) wH¢ coRduct 8, 0OR22 g of the conpound 16 was

obt ai ned. 38

wherein R, Ry, R, and R, are the same or different, and represent a hydrogen atom, a
halogen atem, an alkyl group bonding directly or indirectly via a divalent linking group,
an aryl group, a cyclic alkyl group or a heterocyclic group, R, represents a hydrogen atom,
16 an alkyl group, an aryl group, an acyl group, a carboxyl group or a sulfo group.
In the formulae (A)-(J), M represents a transition metal such as Ni, Pd, Pt, Cu,
Co, or the like, and may have a charge to form a salt with a cation, and in addition, other
ligainds may be bonded above or below M. Such salts may be used also as a light
stabilizer. The alkyl, cyclic alkyl, aryl and heterocyclic groups and substituents therefor
20 include those described above.

More preferable embodiments are shown in Table 4.



Melting point: 218-219 C (dec.); Elenental analysis (C3zH24N20z): Cal cd.
(%9: C; 82.03; H, S.16; N, S.98 Found (%: C, 81.77; H S.42; N, S.64; 10
July 2003 IR (KBr) crri':1618, 1S83, 156€ 1491, 1446, 1412, 1280ulyl2063, -

| 246, 1221, 1207, 1182; 5 'H NWVR 8 (CDCl 3 ppm 2. | 2 (6H, s), 3.92 (3 H,
s), 6.32 (I H s8), 7.3-8.0( 11 H m, 8.20 ( 1 H d, J=8.5 Hz), 8.96 (2H,
d, J=8.3 Hz). 1.39 g of 3,4-dichloro-3-cycl obutene-1, 2-di one was di ssol ved
in 60 mM o met hyl - t- Qut.vl et her.. To Lsi:salution S .34 g of

1, 3-di -n- bturf’ﬂ\%/l -42- net hva %&g&?%dgﬁ{}%f%‘forﬁpgg’g8?@,5@351 C?{-JSI noxal i ne was added
dropwi se aj Met@l amrdshe|m xtuye was|stirfred gt 4 C for 2 [hour

reaction,

solid, 6.4
the m xtur
was conpl e
To the _eo
col | ected
Sm of to
the m xtur
was conpl e
obt ai ned s
(eluent: c
Mel ting po
73.3S; H,
(KBr) crri
1273, 1178
(4H, m, 1
J=6.7 Hz),
7.1-8.0 (8
0.29 g of
0.74 g of
Mel ting po
C, 69.2l;
(KBr) cm "
(CDCI 3) pp
4.76 (4H

(2H, m, 8
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Et: ethyl group, Bu: butyl group; Pe: pentyl group, Oc: octyl group, and Ph: phenyl group

2)

Following compounds may be used.

Aromatic amine-light stabilizers (see Table 5)



15m, 868 (1H m, 8.98 (1H d, J=2.2 Hz), 10.5 (1H, broad s). In a
manner:-simlar to that in Exanple 17 except that 0.44 g of 3-am noqui noline
was used instead of 1,2, 3, 4-tetrahydroqujnoline and that puri f 1@ duly @803 t h
colum 20 chronat ography was not conduct égd 0.76 g of the conpound 19 was
obt ai ned. Melting point: 266 C (dec.); Elemental analysis (C3 H ON6Qz):
Calcd. (9%9: C 71.79; H 5.83; N, 16.20 Found (%: C, 71.75; H 5.63; N,
16.05; 25 IR {KBr) cm ":1624, 1593, 1574, 1549, ISOQ9 1473, 1462, 1394,

) P11

1317, 1182 0.95 ( t“ J 7.5 Hz), | .30-1. 50
(4H, m, 1 7 5,}& é 1 H s), 7.4-8.1 (8
H m, 9.0} / : , : 40 10 July
2003 In a i M= iNexarple 1 ept t hat 044gof

8- am noqui nol i ne was used i nstead of -1, 2, 3, 4-t et rahydr oqui nol i ne and t hat
purification with colum 5 chronmat ography was not conducted, 0.48 g of the
conpound 20 was obtained. Melting point: 233 C (dec.); Elenental analysis

(G, qu\IGCR')lereﬁCﬁi %d are/the $&ne Bif d@feﬁﬁt ald eddh RPresOMDd hydbogertatoft- O
H 5.79; N, 1S. 9 7*0 Br) crri’:1630, ’618, 151 1500, 14§3 1392,

1311, 1184 :
1730, 1150 on ikl &84 o;fnbhély@a%x PR %p?&eﬁt@'ﬂn eid Jdn S s,

7.4-7.7 (Swhknmis18r9, (2H m, 816( 1H m, . 88( 1 H, n) 895( 1 H,
m, 10.3 ( 1 H, broad s). 15 Ex~mle 21 The maxi mum absor pti on wavel ength (
~ ",e,~ and log F ( Eis a nolar extinction coefficient) at the

maxi mum absg ¥n-wavel ength for a solution of the conpound prepared in
Exanmpl e 1, P10, 13, 1 S or 17 in chloroformwere neasured. The
results are shown in Table 6. 20 Tl, T2, (M-n2)(%/(T2-T1)(~C) and

(m - nQ)S(%wherexmﬁmlanripmmaswbemmas@,d in Examples 1, 2, 7, 8, 10, 13, 15
and 17 neasured with TG DTA (a thernogravinetric dlfferential t her mal

anal yzer) ar own in Table 6.

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

More preferred embodiments are shown in Table 5.



25 The 'spectroscopi ¢ (nmaxi mum absor bi ng wavel ength and nol ar extinction

coefficient) and thernal
10 July 2003 41 wei ght
and tenperature

t enper at ur

of the loss in weight,

€,

%

deconposition properties (weight

were neasured for the squarylium conpound represented by the foll ow ng

| osing-initiation
ing-term nation tenpeiatuly 2003 ati o .
ope of the loss in weight) which

formula (a) (Japanese Unexam ned Patent Publication No. 92914/1994) in a
manner simlar ose | es. 21 and 22 arge.shown in Table 6. (a) 5
Tabl e 6 Spectrots’fgblﬁ@ akodimorml ‘H@&W@QN%W%‘HB@T‘PW&“’@P“@%MWI i um
conpounds [SPECTTOFCOPI C prppertres [(CAT or of gr m sol utifon Ther myl
deconposi tienpopiid Dertl esmakl o%zaTlTZ( mL- n2) [(% &m --4nR)
(%(nﬁ)(C)(C(TZ-Fl)Rg R; j A X m
(~C) 1550. § B283. 61. 521 32569.(05. 2250. §262. 31. 922. 57551. (5. 0307. 0B17. Jl)
2.322.785' 03T 504 Uo. 147 7.5290. 4 g
3574. 05. 134 gsgs 0L oHx o) bogong 152318316 Gz ips]| A Irgre? hsCobs 1| 1
~310. 61. 640.14gospar & , 11 ve Exanpyl esases 194. 1255.,3264.| 4 1514=1 amyes i
relating tjo the opti cé Yebordind nedid will be?iTfPustrat’ed bél ow
sol ution grepargd| by dHsso| vigHt,hg cCnpidLing 1CI3II|-I2, 2,813-petfaf IBIQI‘O-]. 10
pr opanol 5@9 spinher-coated on an injectionlnolded-palycarbonate substfrate
of 0.6 nm| 102410 Ju}¥20p3G hlilgknes€ qHdyi rg @atﬁui,di riglgrp)e?le oPKhe | 1
grOOVe detth—of—1 1 750A—th half band-wi-dthijef-0 2 am —and-the-track
pitch of . 402 In tQuHo;rrr aﬁ:olﬂgam ch)}égl ye@ﬁ&vl néldxtlhrbm@sbcbi 00DA.
The opti cg—egnst-ant re—tesut-tin corfdngrent re—eat A
Table 7. Ijn pe tib|cg 1Eljr‘u‘! represents éra Faqtiv inde>zl E sﬁngg ay%r
of the redor a n TEpresengsS gn @Xekncyi I Cli Then,
a gold refractbi \ge Igélr{%aui ng? a’t hi cKrfes§ df ? \Z.\jvgs ﬁn d(g’glt heLegn
by a sputtlery pogmetrogy Lhe prpf ectli e Hryer ha\Hng azhi cl!mg:ssqf,p? m
was furthdr_provi led thé&fepn with an acrylig photopollymer, thetLarJ
injection |nol ded poCyddyhohat eHf | at| SUpELratie ha¥i ng aZtlh,lpknPsS: b0 P. 6 M
was adherdd-thereto with ah 10 acrylic photdpolynmer 4 corgding
medi um Ar] BF1 Qi gné&l ; Waé 'eé‘o:rlded onCtzlféspredérzéfﬂsre=o7€)r1dimgl TE&iIQIIHW hl
tracki ng (jH+rear—speed—of J.u Rf-Seer: Agthe—ser-gonduet-orHHaser—bepn
havi ng an oskili fafi énsHr Y’I ’C ﬁ C T‘f., Z1.p=2| CTO 1
112 C,H, C,Hj C,Hq C,H, Z2 PFq 2
113 C,H; C,H, C,Hy C,H; Z2 CcCl0, 2
114 | CH, C,:H, C.H, C,H, Z2 SbF, | 2
115 C;H, H C,;H, H Z2 As Fgq 2
116 C,Hy, | C,H, C.H, C.,H, Z2 I 2
117 | CgH,; H CeH,, H Z2 Cl10, 2
Z1:

[

Z2:



wavel ength of 650 nmand a beamdianeter of 1.0 a m and then the recorded
sirgnal »was reproduced with a conti nuous beam of the sem conductor |aser
havi ng an oscillation 15 wavel engt h of 653,8 nm (reproducti on povwerulyf20037 -
nv~. The resulting signal properties are“shown in Tabl E 8. The recording
menbrane was fornmed i.n a manner conpletely simlar to that in 20 Exanple 23
except that the conpound 10, 11, 14, 16 or 18 was used instead of the

conmpound 2 ( | es,24-28). The optical constants of the resulting
recordi ng %E@?‘ggfﬁoé 18®Ehown in Table 7. Furthernore, the recording nedium

ST anal propert | edit E&%&%%?J@?Léagﬁﬁekﬁr fie RPERE T G0e PR YeGReL  flos
merbr ane. 160 o barer el Waige a%#sﬁﬁ%m@%%%ﬂtﬁag%pfoiv‘é%g Fegs 6
oCompound 3 8-St 45 <E a6 s n5s” of o reRetit dhuos
Ref | eci %ncB“’(t%/%“ogﬂng?I 85 ol By LG f B P SE O ﬁqth@ﬁﬁ)?gm e
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)2 Eg aﬁp?(ecg Oe::i(gxdgp e, \?ar%)ué pgpygmrs such as 1onom%r resm, polgl'ar%ide r%ghg:,o vrmﬁl%gs%,lnaglral
resin, natural polymer, silicone, liquid rubber, or the like, silane coupling agents, or the
like may be used. With regard to the purposes of (2) and (3), in addition to the
10  aforementioned macromolecular materials, inorganic compounds such as SiO, MgF, SiO,,
TiO, ZnO, TiN, SiN, or the like, and further metals or semimetals such as Zn, Cu, Ni, Cr,
Ge, Se, Au, Ag, Al, or the like may be used. Moreover, with regard to the purpose of (4),
metals such as Al, Au, Ag, or the like, or organic films having metallic luster such as a
methine dye, a xanthene dye, or the like may be used. With regard to the purposes of (5)
15 and (6), a ultraviolet-curing resin, a thermosetting resin, a thermoplastic resin, or the like
may be used.
The membrane thickness of the undercoat layer is preferably 0.01-30 u m, more

preferably 0.05-10 pm.

20 d. ‘Metal refractive layer
Examples of the material for the metal refractive layer include poorly erodable
metals, semimetals, and the like exhibiting a high reflectance themselves. Embodiments
of the material for the metal refractive layer include Au, Ag, Cr, Ni, Al, Fe, Sn, and the
like, but Au, Ag and Al are most preferred from a viewpoint of the reflectance and
25 productivity. These metals or semimetals may be used alone or as an alloy of two of
them.
The method for forming a membrane includes a vapor deposition, a sputtering,

and the like. The membrane thickness of the metal refractive layer is preferably 50-



8 . 7(Conpound 1 8 ) 5 A recording nmediumwas formed, using a m xture of
the compound 2 and the netal conplex No. 3 (see Table 4; weight ratio of
conpound 2/ netal conplex No. 3=10/3) insjead of the conpound 210duip20p| e
23. 10 Alight froma xenon |anp (50, 00 uxes) was irradiated on this
recordi ng nmedi um:for <10 hours, and a renmaining ratio of an optical density
was evaluated. The remaining ratio of an optical density was cal cul ated by

the foll omg,lag%?‘ggg({rég{el'ﬁ%??lgqg&?%bmng ratio of an optical density=ld/lo X

100 (% 1d: erirradiation; lo: Optical density before
irradiation. The results of the light resistance test are shown in Table 9.
5 10 July 2003 The recording |l ayer was formed, using the aromatic am ne

conmpound Np. 104P‘(‘ﬁg‘ﬁvgga?"lﬁn‘?)s{‘?‘%ﬂr;e‘@%}“q?%éﬁ%%k&gi“gg&% conpl ex No. 3 (Exanple

30), gnd fu‘rthglr usi ng npou and the netal corrplhex
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spectr,oscopi ¢ and therfal deconpdsition properties suitable for an

osci | | g§ i OpcHRVELR %t&égﬁ?tgylsg%@%?qLH%ngoh%%@%yérwehé,eﬁo&e&enavﬂliyg ks,

versatile disc s recor ( . nedi a having thé excel | ent
light resi gdIRNeR, ABphaBt hyddcirBend) natird ¢hbIRE! Aefe-B0EdIRE Whddrbprené eRiter can

be provided by using the squarylium conpound prepared by the present
invention {ax2alkfE Urfing Billvef edsirdithermobetfing resins such as epoxy resin, phenol resin,
polyurethane resin, melamine resin, or urea resin, or ultraviolet-curing resins such as
polyester acrylate, epoxy acrylate, urethane acrylate, or silicone acrylate, or the like may
15  be used as an organic material, but among them, the ultraviolet-curing resins may be
preférably used in that they have the excellent productivity.

The membrane thickness of the protective layer or the substrate surface-hard
coating layer is preferably 0.01-30 1 m, more preferably 0.05-10 z m. In the present
invention, stabilizers, dispersing agents, flame retardants, lubricants, antistatic agents,

20  surfactants, plasticizers or the like may be incorporated into the above undercoat layer,

protective layer and substrate surface-hard coating layer as described for the recording

layer.

f. Protective substrate

25 A protective substrate should be transmittable to the wavelength of the laser
beam to be used when the laser beam is irradiated from this protective substrate side,
whereas it may be transmittable or not to the wavelength when it is used as a mere

protective plate. The materials which may be used for the protective substrate are the



10 Julj 2003 46 Clains: 1. An optical recording nedium which conprises a
recordi-ng | ayer containing a squarylium conpound represented by the general
formula (1): OR~ R3 2+ N R2 o wherein, 9and RZ are the sane dO Jiyf3@3ent,
and represents a hydrogen atom an al kyl“*group optionally having a
substituent, an aral kyl group optionally having a substituent, an aryl
group optionally having a substituent or a heterocyclic group optionally
having a substityent. of R, and Rz .be taken together.wth an, adj.acent
i trogen abBi £ S Frdhe bsRg ey ok DL wEh o elRER AGYUE Y ARG A o
substituent;, an represents the general formula (L1): RA.NRS R~-.R (I1)
wherei n ROl bsTe, S, RaBRlin' BindpRGT S K Feh- SO 1) doER. at om
or an al kyl, grou ar R4 and RS may be taken together with an adjacent
nitrogen a® e@(f:%fa(??‘ﬁ?’épeﬁazf’é’fﬁwgﬁgé‘}ay:%usﬁg‘, R, R8 and RO are the sane or
different, and represent a hydrogen atom an al kyl group optionally having
a substituent or an al koxy group optionally having a substituent, a
hydr oxyl group o hal o en.abog* or R4 and R6 or RS and R may be taken

o]

'
t oget he? wlth adﬁélg%SﬁYe’ SECtY % orm a heterocycl e, wherein the heterocycle
may have a substi,t uyent ;. or the r ol 2003 47

R11 R12 R14 110 sﬂﬁ%ad f‘éwemé%%%?ﬁa?')wt bF ) %?h(eﬁl {‘%’% "r°85d§‘?ﬁ é‘%lg%c’g% S or
. —_ Rl .- , o
yeir ogen abtely o o By et B B GhRRVEy. Moo or ARCRAFRISSEH of

group optignally having a substituent, an aral kyl group optionally having a
substituenP“s?néé'hydroxyl group (provided that, when R is a nitrogen atom
then R~2 is not present); R 3 represents a hydrogen atom an al kyl group
optionally having a substituent, an aryl group optionally having a

substi’ engxﬁﬁ%@n aral kyl group optionally having a substituent; and R "~
and RS ar sane or different, and represent a hydrogen atom an al kyl

roup optionall RS [ ; a om
o Raand R s e KR BTN BB IR e o T or
an alicycl E&sﬁﬁgdﬁ)qﬁﬁﬂ% s’c{)ﬁbgoftﬁé’gl%ﬁ i vehtigl.Ng optionally having a

C nal l'y

substituent or a heterocycle opti havi ng a substituent. 2. The
optical recording mediumaccording to claim1, wherein the recording | ayer
contains a light stabilizer. 3. The optical recording nediumaccording to

claim 2, wﬁg&ﬁmhe i ght stabilizer is

15 1.27 g of 3,4-dichloro-3-cyclobutene-1,2-dione was dissolved in 20 ml of

dichloromethane. To this solution, 2.74 g of 3-diethylaminophenol was added dropwise
at 0 °C, and the mixture was stirred at 0 °C for 1 hour. Afier the reaction, the
precipitate was collected by filtration. The obtained solid was added to a mixture of 6.8
ml of acetic acid and 4 ml of water, and the mixture was allowed to react at 110 °C for 3
20  hours. After the reaction was completed, the precipitate was collected by filtration. To
this, 50 ml of n-butanol, 50 ml of toluene and 0.64 g of 2-methyl-4-nitroaniline were
added, and the mixture was allowed to react at 110 °C for 8 hours. After the reaction
was completed, the precipitate was collected by filtration to give 0.69 g of the compound
1.
25
Melting point: ~ 257-258 °C;
Elemental analysis (C,,H,,N;0;):  Caled. (%): C, 63.79; H, 5.35; N, 10.63
Found (%): C, 63.67; H, 5.25; N, 10.58;



sel ect éd fromthe group consisting of a netal conplex and an aromatic

am ne. -4. The optical recording nedium according to claim3, which contains
5-40 % by wei ght of the light stabilizer,,selative to the squary0iJuisn2003 -
conpound. 5. The optical recordi ng nedi r% according to any one of clains
1-4, r 10 July-2003 48 wherein a single layer of the recording | ayer has
the refractive index (n) of 1.55n53.0 and the extinction coefficient (k) of
0. 025k_50. NN f I t an I idi N r

r epr oduci né‘%&‘ﬂn&?ﬁg?ﬁ%l@ly@g g%ﬁi (i:ba 3#%@0?3?%&12@3.05% g)ggbr ding to
any one of yehal 1- I sguyag Yy upd aim_L h a

t enperat ure W)%z 601(élf‘)§£ﬁ I%ggls qizﬁr}&gf gﬁt 5%{ nﬂé‘imf)(rglB Kgﬁpgl’ 3$§s(gi{h9vqj/e %gh?[%)’
process in r ra\Vi i i f 0 t&hy (1hs e opti cal
recordi ng %‘ékﬁ?ﬁrgggbﬁv'lﬁgh{)bégﬁgq%@’ gTIB((,}%i '#i’%l%(,lg{vﬁgr g‘ﬂlq%’e&[ﬂquar ylium
compound of claim1l has a ratio of the loss in weight in the principal

| oss-i n-wei ght process in a thernogravinetric analysis of 20 % or greater
and a v§i gﬁé Iag'?ng-i nitiation tenperature of 350C or |ower. 8. The opti cal
recordi ng according to any one of clainms 1-7, which has a track

o eh o0 2 SUUSUel uLOGRGDS (APSEROine Tt Uil ey SFORMEAL ) ot o

hal f band wi dth 'w e range o I'cal "recording

epr oduei nacu e R EeRpEs Rluchhhd La By (i ThpolRTa Sy BERLELTD T co

recordi ng nmedi um according to any one of clains 1-9, which has a maxi num
absor bi ng wavel ength within the range of 550-600 nmand a log a (e is a
nol ar exti i ef fypj ent) at said maxi mum absor bi ng wavel ength of 5 or
bi gger,. 11%#L“%rbs°§§ary??’um tonpound, wherein R and RZ in the general

formilgy (| Elehﬁn&b&%@(@"ﬂ%i@}f(ﬁér. PEXRd (94): €l 76.08, 1,3 4, 1k together with

an adj acent nitrogen at orff t m a carbazol e ri’ndg optiodnally having a

substituent. 12. The squarylium copRedRd): &red.ed.1, 9.92. \1g.gaeneral formul a
(1), in the squaryliumconpound of Jaim1 R is & hydrdgen’atomand Rz is

-R6=R'"-Ar(R-6 and R' are the sane, and represent N or CH, and Ar
represents an aryl group optionally substituted with a substituent sel ected
fromthe gggamplegnsi sting of a hydroxyl group, a carboxyl group, a nitro
group, an al koxy group, an al kyl group optionally substituted with a

hal ogen group, 0.89 g@uwfy33QAchidd-RcrYcbutengr1g2dionsdwas hidsomed iat 20Nml of
15  dichloromethane. To this solution, 1.99 g of julolidine was added in portions at room
temperature, and the mixture was stirred at room temperature for 4.5 hours. Afier the

reaction, the precipitate was collected by filtration. The obtained solid was added to 40

ml of acetic acid and 20 ml of water, and the mixture was allowed to react at 110 °C for

4 hours. Afier the reaction was completed, the precipitate was collected by filtration.

20  To this, 40 ml of n-butanol, 40 ml of toluene and 0.78 g of 4-aminoazobenzene were

added and the mixture was allowed to react at 110 °C for 1.5 hours. After the reaction

was completed, the precipitate was collected by filtration to give 1.1 g of the compound 3.

Melting point:  242-244 °C;
25  Elemental analysis (C,iH,,N,0,): Calcd. (%0): C, 74.98; H, 5.39; N, 12.49
Found (%): C, 75.16; H, 5.56; N, 12.32;
IR (KBr) cm™:2856, 1765, 1597, 1500, 1425, 1358, 1304, 1200, 968;
'H-NMR § (CDCl,) ppm: 1.89 (4H, tt, J=5.6, 5.9 Hz), 2.72 (4H, t, J=5.9 Hz), 3.37 (4H,



13. The squarylium conpound according to claim 11, wherein R3 is a group
represented by the general formula (111). 14. The squarylium conpound
according to claim 12, wherein R3 is a qﬁgup represent ed by th@0gulyei0aB -
formula (111). 15. An optical recording di um which conprises a recording
| ayer containing-the-squarylium conpound according to any one of clains
11-14. 16. The optical recordi ng nediumaccording to claim15, wherein the

' epr esent el By oie §oharHh Mo AL (R e S S5 NG RO R I RAE, o

R~ and Rz t\h d|fferent and represents a hydrogen atom an
al kyl gr ougﬁﬁ } gﬁﬁ?@ W;w ng a substi tuent, an aral kyl group optionally

having a substituent, an aryl group optionally having a substituent or a
het er ocycli c group optionally havi ng-a substituent, or R and RZ nay be
t aken togebher Nﬂth an adjacent nitrogen atomto forma heterocycle,
wherein th cycle may have a substituent, and R3 represents the
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hydrogen atop’an al’ group optlonal y having a’su uen an al T coxy
gr OUF’ 29615 % CfBr 9r ﬁ%\frs.a”ﬂ 5 ée”i%é(ctﬁﬁ &é‘é@&%@&ﬂt ﬁa%rpr%&'{hté s
adjace car on atons orman a |cycI|c ydrocarbon ring,” an aromaiic
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optical recdr conprises a recording

| ayer cont anﬂio@ﬂoﬁeﬁfen%%@é X&deﬁ”&rﬁ%@ﬂh‘ﬂgrer \ﬁz&rzﬁﬁy%ﬁi%’ré%t att*)?o Qenﬁfrq|hofl19r mul a

((a) of claim 17 . 19. The optical recording medi umaccording to clai m 18,
wherein t h%ﬁre?ﬁﬁrréldc'ﬁgnW%Bmﬁ%datﬂéﬁnr@elﬁdﬁé‘{vﬁ &@tyc{euwﬁma&bn tdppveans4 gal
recordi ng medium according to ciaim9, wherein the |ight stabilizer is
sel ected f ppiReichRpsip consisting of a netal conplex and an aromatic
am ne_ 21. The OpFIC&| recordi ng nedi um according to claim2~ ~ which
contaips S-40 % by weight of the light stabilizer relative to the
squacyl i um conpound. 22. The optical recording medi um according to any one
of clai ns Meltadg poMier ep85-a86i‘agl e | ayer of the recording |ayer has the
refractive index (n) of I . 5 c¢c n ~ 3.0 and the extinction coei~cient (k)
of 0.02 c Elenfentl hoalydih€C,LHGNIO0f Galedv@h)e CgVh40adg82 hfN,d 2r06cor di ng or
reproduci ng wavel ength S nm 23. The optical recording medi umaccording to
any one of cairns 18-22 , wherein Foend@tlaCyv2.0MBorpMd1E6; cl ai m 18 has a
tenperature slope of the Loss in weight in a principal |oss-in-weight
process i nIR (KBeramh2e34, 1863,i16181a0F 5159201406, 1361; 1842gk3d s K198, 1208 1200, The
optical recording nmediumaccording to any one of clains 18-23, wherein the
squar y20 uml tiypbiyd of claim 18 has a ratio of the loss in weight in the
princi pal Ioss i n-wei ght process in a thertnogravirnetric analysis of 20 %
or great er '"BiNMRB ei(@RCL)ppimd-85#H] m),i 060 (4dhme)x 249rB6H(4H3 50, 788 (2H ) oker .
25. The optical recording medi umaccording to any one of clains 18-24 ,
whi ch has a%r(hﬂkmbl'l’t%ﬁh(lghs)agéulﬂflrm)e within the range of 0.7-0.8 ~ mand
a groove width at a half band wwdth within the range of 0.20-0 36 a m 26_
The optical recording medium according to any one of clainms 18-25, which
has a recording or reproducing wavel ength withia the range of 600-700 nm_
27. The opbxampledecor di ng medi um according to any one of clainms 18-26,
whi ch has a nmaxi mnum absor bi n vel ength within the range of 550-600 nm aad
alog B5is a nol & aemammwim&arcf@ethet inExampleshicdcaprth Atgsefr Bineeghyl-4-
wavel ength of 5 or bigger_ . A@ . Aly. Ahy2

nitroaniline was used mstcad of 4- ammoazobenzene 0.48 g of the compound 5 was

obtained.
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U L& ()-1 "10% LinuztlgLnQrmerséli(r)m/i)ar to that in Example 6 except that 0.34 g of 4-amino-4'-
methoxy-trans-stilbene was used instead of 4-aminoazobenzene, 0.35 g of the compound

7 was obtained.

Melting point: 293 C (dec.);
Elemental analysis (C,H,;N,0,):  Calcd. (%): C, 78.13; H, 5.92; N, 5.88
Found (%): C, 77.92; H, 5.82; N, 5.77;
'"H-NMR § (CDCL,) ppm: 1.68 (6H, s), 3.53 (3H, s), 3.78 (3H, m), 5.70 (1H, s), 6.93-
:10 6.96 (1H, m), 7.08 (1H, d, J=16.4 Hz), 7.12-7.29 (2H, m), 7.18 (1H, d, J=16.4 Hz), 7.29-
7.36 (2H, m), 7.49-7.54 (3H, m), 7.58 (2H, d, J=8.8 Hz), 7.90 (2H, d, J=8.8 Hz), 11.57
(1H, broad s).

Example 8

15 In a manner similar to that in Example 6 except that 0.33 g of 4-amino-2-
hydroxyazobenzene was used instead of 4-aminoazobenzene and that purification with

column chromatography was not conducted, 0.38 g of the compound 8 was obtained.

Melting point: 285 °C (dec.);
20  Elemental analysis (C,sH,,N,0O,): Calcd. (%0): C, 72.40; H, 5.21; N, 12.06
Found (%): C, 72.12; H, 4.99; N, 11.93;
'H-NMR & (CDCl,) ppm: 1.71 (6H, s), 3.63 (3H, s), 5.83 (1H, s), 7.16-7.25 (1H, m),
7.37-7.42 (2H, m), 7.50-7.59 (5H, m), 7.73 (1H, d, J=2.2 Hz), 7.80 (1H, d, J=8.8 Hz),
7.93-7.95 (2H, m), 11.53 (1H, broad s), 12.06 (1H, s).
25
Example 9
0.97 g of 3,4-dichloro-3-cyclobutene-1,2-dione was dissolved in 10 ml of

dichloromethane. To this solution, 2.23 g of 1,3,3-trimethyl-2-methyleneindoline was
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&s10% & (); (45) l’C), )fo our Aéerltge reac%lon wl\{alsl,ocomple(tgd the reactant was concentrated
5 with a rotary evaporator. To the concentrate, acetone was added, and the insoluble
material was collected by filtration. To this insoluble material, 60 ml of n-butanol, 60 ml
of toluene and 0.45 g of 2-aminothiazole were added, and the mixture was allowed to
react at 110 °C for 13.5 hours. After the reaction was completed, the precipitate was
collected by filtration. The obtained solid was purified by subjecting it to column

10 chromatography (eluent: chloroform/methanol=10/1) to give 0.48 g of the compound 9.

Meliing point:  264-266 °C;
Elemental analysis (C,;H;N,0,8): Calcd. (%): C, 64.94; H, 4.88; N, 11.96
Found (%): C, 63.73; H, 4.68; N, 11.71;
15 IR (KBr) cm™:3442, 1765, 1612, 1589, 1533, 1498, 1398, 1292, 1234, 1076;
'H-.NMR § (CDCL) ppm: 1.72 (6H, s), 3.55 (3H, s), 5.84 (1H, s), 6.79 (1H, m), 7.00
(1H, m), 7.16 (1H, m), 7.25 (1H, m), 7.32 (2H, m).

Example 10

20 In a manner similar to that in Example 9 except that 0.76 g of carbazole was
used instead of 2-aminothiazole, 0.67 g of the compound 10 was obtained (eluent:

chloroform/acetone=10/1).

Melting point: ~ 258-258 C;
95  Elemental analysis (C,;H,;N,0,) Caled. (%): C, 80.36; H, 5.30; N, 6.69
Found (%): C, 80.08; H, 5.14; N, 6.51;
IR (KBr) cm™:1612, 1579, 1570, 1491, 1479, 1446, 1410, 1317, 1290, 1240, 1209, 1111;
'H-NMR & (CDCL,) ppm: 1.86 (6H, s), 3.79 (3H, s), 6.26 (1H, s), 7.10-7.60 (8H, m),
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110% & () - bne! th9oftitte (Material was collected by filtration. To this insoluble material, 9 ml of

ethanol, 9 ml of toluene and 0.79 g of 4-aminoazobenzene were added, and the mixture

was allowed to react at 80 °C for 1 hour. After the reaction was completed, the

precipitate was collected by filtration. The obtained solid was purified by subjecting it

15 to column chromatography (eluent: chloroform/methanol=10/1) to give 0.75 g of the

compound 11.

Melting point: 280 °C or higher;
Elemental analysis (C,;H,sN,O,): Caled. (%): C, 72.79; H, 5.48; N, 11.71

20 " Found (%): C, 72.61; H, 5.25; N, 11.59;
'H-NMR 6§ (CDCl,) ppm: 1.76 (6H, s), 3.60 (3H, s), 3.80 (3H, m), 5.75 (1H, s), 6.95
(1H, dd, J=2.4, 8.8 Hz), 7.23 (1H, d, J=2.4 Hz), 7.33 (1H, d, J=8.8 Hz), 7.52-7.61 (3H, m),
7.86-7.93 (4H, m), 8.08-8.09 (2H, m), 11.42 (1H, broad s).

25 Example 12
In a manner similar to that in Example 11 except that 0.45 g of 4-amino-2-

methoxyazobenzene was used instead of 4-aminoazobenzene and that purification with

column chromatography was not conducted, 0.42 g of the compound 12 was obtained.
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EL10%: &) - - 1OREAE §) (cOBLY pen 1 71 TR 55 g1 BRSO Y, 4.02 31, ), 5.78
(1H, 5), 6.95 (1H, dd, I-2.2, 8.8 Hz), 7.23 (1H, d, J=2.2 Hz), 7.30 (1H, dd, ]=2.2, 8.8 Hz),
734 (1H, d, J=8.8 Hz), 7.48-7.59 (2H, m), 7.61 (1H, d, ]=8.8 Hz), 7.79-7.82 (2H, m),
8.28 (1H, d, J=2.2 Hz), 11.36 (1H, broad ).

10 Example 13
1.1 g of 3,4-dichloro-3-cyclobutene-1,2-dione was dissolved in 10 ml of ethyl
acetate. To this solution, 3.25 g of 1,1,3-trimethyl-2-methylenebenz[e]indoline was
added dropwise at 4 “C, and the mixture was stirred at 4 °C for 2 hours. After the
reaction, the precipitate was collected by filtration. To the obtained solid, 19.8 g of
15  trifluoroacetic acid and 0.33 g of water were added, and the mixture was allowed to react
at 45 C for 3 hours. After the reaction was completed, the reactant was concentrated
with a rotary evaporator. To the concentrate, acetone was added, and the insoluble
material was collected By filtration. To this insoluble material, 20 ml of n-butanol, 20 ml
of toluene and 0.99 g of 4-aminoazobenzene were added, and the mixture was allowed to
20  react at 110 °C for 2 hours. After the reaction was completed, the precipitate was

collected by filtration to give 2.31 g of the compound 13.

Melting point: 280 “C or higher;
Elemental analysis (C;,H,;N,O,): Caled. (%): C, 77.09; H, 5.26; N, 11.24
25 Found (%): C, 77.21; H, 5.39; N, 11.14;
IR (KBr) cm™:1595, 1583, 1564, 1529, 1516, 1410, 1296, 1265, 1248, 1223, 1209.
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inig point:
Elemental analysis (C,0H,;N,0,):  Caled. (%): C, 78.18; H, 5.20; N, 9.43
Found (%): C, 78.22; H, 5.21; N, 9.32;
IR (KBr) cm™:1610, 1525, 1510, 1497, 1458, 1400, 1290, 1261;
'H-NMR § (CDCL,) ppm: 2.07 (6H, s), 3.71 (3H, s), 5.99 (1H, s), 7.2-8.0 (8H, m), 8.1-

10 8.2 (2H, m), 8.4-8.5 (1H, m), 9.0 (1H, d, J=7.6 Hz), 10.4 (1H, broad s).

Example 15

In a manner similar to that in Example 13 except that 0.76 g of 2-methyl-4-
nitroaniline was used instead of 4-aminoazobenzene, 2.06 g of the compound 15 was

15  obtained.

Melting point: 280 °C or higher (dec.);
Elemental analysis (C,;H,;N;0,):  Caled. (%): C, 71.51; H, 5.11; N, 9.27
Found (%): C, 71.48; H, 5.04; N, 9.16;
20 IR (KBr) ecm™:1606, 1591, 1539, 1506, 1346, 1281, 1254;
'H.NMR & (CDCL) ppm: 2.03 (6H, s), 2.49 (3H, s), 3.81 (3H, s), 6.06 (1H, 5), 7.3-8.3
(8H, m), 8.50 (1H, d, J=9 Hz).

Example 16

25 In a manner similar to that in Example 13 except that 1 g of carbazole was used
instead of 4-aminoazobenzene and that column chromatography (eluent: #-

hexane/acetone=10/1) was conducted, 0.22 g of the compound 16 was obtained.
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8.20 (1H, d, J=8.5 Hz), 8.96 (2H, d, J=8.3 Hz).

Example 17
1.39 g of 3,4-dichloro-3-cyclobutene-1,2-dione was dissolved in 60 ml of
10  methyl--butyl ether. To this solution, 5.34 g of 1,3-di-n-butyl-2-methylene-2,3-
dihydroimidazo[4,5-b]quinoxaline was added dropwise at 4 °C, and the mixture was
stimed at4 °C for 2 hours. After the reaction, the precipitate was collected by filtration.
To the obtained solid, 6.47 g of trifluoroacetic acid and 0.12 g of water were added, and
the mixture was allowed to react at 45 “C for 4 hours. After the reaction was completed,
15  the reactant was concentrated with a rotary evaporator. To the concentrate, acetone was
added, and the insoluble material was collected by filtration. To this insoluble material,
15 ml of »-butanol, 15 ml of toluene and 0.4 g of 1,2,3,4-tetrahydroquinoline were added,
and the mixture was allowed to react at 110 C for 2 hours. After the reaction was
completed, the precipitate was collected by filtration, and the obtained solid was purified
20 by subjecting it to column chromatography (eluent: chloroform/acetone=15/1) to give
0.97 g of the compound 17.

Melting point:  211-212 C;
Elemental analysis (C,;H;;N;0,):  Calcd. (%): C, 73.35; H, 6.55; N, 13.80
25 Found (%): C, 73.05; H, 6.49; N, 13.92;
IR (KBr) cm™:1620, 1589, 1510, 1481, 1464, 1452, 1396, 1336, 1325, 1300, 1273, 1178,
1122;
'H-NMR § (CDCL,) ppm: 0.95 (6H, t, J=7.3 Hz), 1.30-1.40 (4H, m), 1.70-1.9 (4H, m),
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° 5 In a manner similar to that in Example 17 except that 0.29 g of 3-aminopyridine
was used instead of 1,2,3,4-tetrahydroquinoline, 0.74 g of the compound 18 was obtained

(eluent; chloroform/methanol=15/1).

Melting point: ~ 259-260 °C;
10  Elemental analysis (C,,H,;N,O,): Caled. (%): C, 69.21; H, 6.02; N, 17.94
Found (%): C, 68.98; H, 6.01; N, 17.73;
IR (KBr) cm™:1614, 1576, 1537, 1504, 1481, 1392, 1319, 1184, 1124;
'H-NMR 8§ (CDCL) ppm: 0.95 (6H, t, J=7.5 Hz), 1.3-1.4 (4H, m), 1.80-1.9 (4H, m),
4.76 (4H, t, J=7.3 Hz), 5.69 (1H, s), 7.33 (1H, m), 7.67 (2H, m), 8.06 (2H, m), 8.35 (1H,
15  m), 8.68 (1H, m), 8.98 (1H, d, J=2.2 Hz), 10.5 (1H, broad s).

Example 19

In a manner similar to that in Example 17 except that 0.44 g of 3-aminoquinoline
was used instead of 1,2,3,4-tetrahydroquinoline and that purification with column

20  chromatography was not conducted, 0.76 g of the compound 19 was obtained.

Melting point: 266 C (dec.);
Elemental analysis (C;,H;ON,O,): Calcd. (%): C, 71.79; H, 5.83; N, 16.20
Found (%): C, 71.75; H, 5.63; N, 16.05;
25 IR (KBr)cm:1624, 1593, 1574, 1549, 1504, 1473, 1462, 1394, 1317, 1182, 1122;
'H-NMR & (CDCL,) ppm: 0.95 (6H, t, J=7.5 Hz), 1.30-1.50 (4H, m), 1.8-1.9 (4H, m),
4.78 (4H, t, J=7.5 Hz), 7.0 (1H, s), 7.4-8.1 (8H, m), 9.0 (1H, d, J=2.2 Hz), 9.2 (1H, d,
J=2.7Hz).
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Example 20

In a manner similar to that in Example 17 except that 0.44 g of 8-aminoquinoline
was used instead of 1,2,3,4-tetrahydroquinoline and that purification with column

chromatography was not conducted, 0.48 g of the compound 20 was obtained.

Melting point: 233 °C (dec.);
Elemental analysis (C;,H;ON,O,): Calcd. (%): C, 71.79; H, 5.83; N, 16.20

Found (%): C, 71.51; H, 5.79; N, 15.90;
IR (KBr) cm™:1630, 1618, 1516, 1500, 1483, 1392, 1311, 1184, 1126, 1086;
'H-NMR & (CDCl,) ppm: 0.96 (6H, t, J=7.3 Hz), 1.30-1.50 (4H, m), 1.8-1.9 (4H, m),
4.77 (44, t, J=1.3 Hz), 5.73 (1H, s), 7.4-7.7 (5H, m), 8.0 (2H, m), 8.16 (1H, m), .8.8 (1H,
m), 8.95 (1H, m), 10.3 (1H, broad s).

Example 21

The maximum absorption wavelength (4 .,) and the loge (¢ is a molar
extinction coefficient) at the maximum absorption wavelength for a solution of the
compound prepared in Example 1, 2, 7, 8, 10, 13, 15 or 17 in chloroform were measured.

The results are shown in Table 6.

Example 22
T1, T2, (m1-m2)(%)/(T2-T1)(*C) and (m1-m2)(%) for the compounds prepared
in Examples 1, 2, 7, 8, 10, 13, 15 and 17 measured with TG-DTA (a thermogravimetric-

differential thermal analyzer) are shown in Table 6.

Comparative Example
The spectroscopic (maximum absorbing wavelength and molar extinction

coefficient) and thermal decomposition properties (weight losing-initiation temperature,
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of the loss in weight) which were measured for the squarylium compound represented by
the following formula (a) (Japanese Unexamined Patent Publication No. 92914/1994) in a

manner similar to those in Examples 21 and 22 are shown in Table 6.

5 Table 6 Spectroscopic and thermal decomposition properties of squarylium compounds

Spectroscopic
properties . .
(chloroform Thermal decomposition properties
Compounds solution
Z’max loge T1 T2 (ml__mz) (%) (ml_ ) (%)
(nm) (°C) (‘C) | (T2—T1) (C)
1 550. 5 5.1 269. 3 283. 6 1.5 21.3
2 569. 0 5.2 250. 6 262. 3 1.9 22.5
7 551.0 5.0 307.0 | 317.0 2.3 22. 7
8 572.0 5.2 302.0 317.0 1.8 26.7
10 567.0 5.1 277.5 290. 4 1.7 21.7
13 574.0 5.1 346, 7 368. 0 1.5 32.1
15 567.5 5.1 312.3 336, 1 1.1 25. 2
17 576.0 5.0 292.1 310.6 1.6 30. 4
Compara-
tive
Examples
a 568. 0 4.7 255.3 264. 7 1.5 14.1

Examples relating to the optical recording media will be illustrated below.
Example 23
A solution prepared by dissolving the compound 1 in 2,2,3,3-tetrafluoro-1-

10  propanol was spinner-coated on an injection molded-polycarbonate substrate of 0.6 mm
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thereon by a sputtering method, the protective layer having a thickness of 7 u m was
further provided thereon with an acrylic photopolymer, and then an injection molded-
polycarbonate flat substrate having a thickness of 0.6 mm was adhered thereto with an

10 acrylic photopolymer to prepare a recording medium.
An EFM signal was recorded on the prepared recording medium with tracking
(linear speed of 3.5 m/éec.) using the semiconductor laser beam having an oscillation
wavelength of 650 nm and a beam diameter of 1.0 u m, and then the recorded signal was
reproduced with a continuous beam of the semiconductor laser having an oscillation
15  wavelength of 650 nm (reproduction power of 0.7 mW). The resulting signal properties

are shown in Table 8.

Examples 24-28
The recording membrane was formed in a manner completely similar to that in
20  Example 23 except that the compound 10, 11, 14, 16 or 18 was used instead of the
compound 2 (Examples 24-28). The optical constants of the resulting recording
membrane are shown in Table 7. Furthermore, the recording medium was formed in a
manner completely similar to that in Example 23 and the signal properties thereof were
measured. The resulting signal properties are shown in Table 8.

25
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wherein, R represents a carbon or nitrogen atom; R" and R'? are the same or different, and
represent a hydrogen atom, an alkyl group optionally having a substituent, an aryl group
optionally having a substituent, an aralkyl group optionally having a substituent or a hydroxyl
group (provided that, when R' is a nitrogen atom, then R'? is not present); R" represents a
hydrogen atom, an alkyl group optionally having a substituent, an aryl group optionally having a
substituent or an aralkyl group optionally having a substituent; and R and R'® are the same or
different, and represent a hydrogen atom, an alkyl group optionally having a substituent, an
alkoxy group or a halogen atom, or R' and R’ may be taken together with two adjacent carbon
atoms to form an alicyclic hydrocarbon ring, an aromatic ring optionally having a substituent or a
heterocycle optionally having a substituent.

2. The optical recording medium according to claim 1, wherein the recording layer
contains a light stabilizer.

3. The optical recording medium according to claim 2, wherein the light stabilizer is
selected from the group consisting of a metal complex and an aromatic amine.

4. The optical recording medium according to claim 3, which contains 5-40 % by
weight of the light stabilizer relative to the squarylium compound.

5. The optical recording medium according to any one of claims 1-4,
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wherein a single layer of the recording layer has the refractive index (n) of 1.58ns3.0 and the
extinction coefficient (k) of 0.025k<0.3 for the light of a wavelength range of a recording or
reproducing wavelength+5 nm.

6. The optical recording medium according to any one of claims 1-5, wherein the
squarylium compound of claim 1 has a temperature slope of the loss in weight in a principal loss-
in-weight process in a thermogravimetric analysis of 1 %/°C or greater.

7. The optical recording medium according to any one of claims 1-6, wherein the
squarylium compound of claim 1 has a ratio of the loss in weight in the principal loss-in-weight
process in a thermogravimetric analysis of 20 % or greater and a weight losing-initiation
temperature of 350°C or lower.

8. The optical recording medium according to any one of claims 1-7, which has a
track pitch on a substrate within the range of 0.7-0.8 ym and a groove width at a half band width
within the range of 0.20-0.36 um.

9. The optical recording medium according to any one of claims 1-8, which has a
recording or reproducing wavelength within the range of 600-700 nm.

10. The optical recording medium according to any one of claims 1-9, which has a
maximum absorbing wavelength within the range of 550-600 nm and a log ¢ (¢ is a molar
extinction coefficient) at said maximum absorbing wavelength of 5 or bigger.

11. The squarylium compound, wherein R' and R in the general formula (I) in the
squarylium compound of Claim 1 are taken together with an adjacent nitrogen atom to form a
carbazole ring optionally having a substituent.

12. The squarylium compound, wherein, in the general formula (I), in the squarylium
compound of Claim 1 R' is a hydrogen atom and R? is -R'*=R'7-Ar(R'® and R are the same, and
represent N or CH, and Ar represents an aryl group optionally substituted with a substituent
selected from the group consisting of a hydroxyl group, a carboxyl group, a nitro group, an

alkoxy group, an alkyl group optionally substituted with a halogen group,
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0&()- 13. The squarylium compound according to claim 11, wherein R® is a group

represented by the general formula (I11).

14. The squarylium compound according to claim 12, wherein R’ is a group
represented by the general formula (III).

15. An optical recording medium, which comprises a recording layer containing the
squarylium compound according to any one of claims 11-14.

16. The optical recording medium according to claim 15, wherein the recording layer

contains a light stabilizer.

17. A squarylium compound represented by the general formula (Ia):
o
R1
/
RS N
\R2
© (1a)

wherein, R! and R? are the same or different, and represents a hydrogen atom, 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, or R' and
R? may be taken together with an adjacent nitrogen atom to form a heterocycle, wherein the

heterocycle may have a substituent, and R’ represents the general formula (I11):

R R12
R4 |10
H
C__
N
R15 \R13
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- 19. The optical recording medium according to claim 18, wherein the
recording layer contains a light stabilizer.
20 The optical recording medium according to claim19, wherein the light
stabilizer is selected from the group consisting of a metal complex and an aromatic amine.
21. The optical recording medium according to claim 20, which contains
5-40 % by weight of the light stabilizer relative to the squarylium compound.
| 22, The optical recording medium according to any one of claims 18-21,
wherein a single layer of the recording layer has the refractive index (n) of 1.5=0=3.0
and the extinction coefficient (k) of 0.02=k=0.3 for the light of a wavelength range of a
recording or reproducing wavelength+ 5 nm.
23. The optical recording medium according to any one of claims 18-22,
wherein the squarylium compound of claim 18 has a temperature slope of the loss in
weight in a principal loss-in-weight process in a thermogravimetric analysis of 1 %/C

or greater.
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24. The optical recording medium according to any one of claims 18-23,
wherein the squarylium compound of claim 18 has a ratio of the loss in weight in the
principal loss-in-weight process in a thenmogravimetric analysis of 20 % or greater and
a weight losing-initiation temperature of 350 °C or lower.

25. The optical recording medium according to any one of claimms 18-24,
which has a track pitch on a substrate within the range of 0.7-0.8 1 m and a groove width
at a half band width within the range of 0.20-0.36 £ m.

26. The optical recording medium according to any one of claims 18-25,

which has a recording or reproducing wavelength within the range of 600-700 nm.

27. The optical recording medium according to any one of claims 18-26,

which has a maximum absorbing wavelength within the range of 550-600 nm and a log ¢
(¢ is a molar extinction coeflicient) at said maximum absorbing wavelength of 5 or

bigger.



