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(57) Abstract: The invention provides materials having spectral characteris-
tics, light resistance, solubility and thermal decomposition characteristics suit-
able for DVD-R recording, more specifically, squarylium-metat complexes rep-
resented by the general formula (I): (IDwherein R! and R? are cach indepen-
dently optionally substituted alkyl, optionally substituted aralkyl, optionally
substituted aryl, or an optionally substituted heterocyclic group; Q is a metal
atom having ability to coordinate; q is 2 or 3; and A is optionally substituted
aryl, an optionally substituted hetero- cyclic group, or Y=CH- (wherein Y is
optionally substituted ary! or an optionally substituted heterocyclic group).
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tics, light resistance, solubility and thermal deconposition
characteristics suit- able for DVD-R recording, nore speci fitaPfih2005
squarylium metal conpl exes rep- resented by the general forrmula (I):
(I')wherein R and R2 are each indepen- dently optionally substituted al kyl,
optionally substituted aral kyl, optionally su

optional |y substituted het eNyEy @2/5099QUIR]Q i dIIIIHJIIIIIHHIHIHiIIIIIII|IIH3{HHHIIIHHHIIIIIHHJIIHIII
ability tocoordinate; q is 2 Oor 3, and A TS optionarty substituted aryl,
an optionally substituted hetero- cyclic group, or Y-CH (wherein Y is
optionally substituted aryl or an optionally substituted heterocyclic
group). 4 April 2005 SPECI FI CATI ON Squarylium Conpounds in a State
of a Metal Conplex and Optical Recording Media using the Same 5 Techni cal
Field The present invention relates to squarylium conmpounds which can be
used in the optical recording field, and to optical recording nedia using
the sane. 10 Background Art In recent years, devel opnent of a digital
versatile disc-recordable (DVD-R) as a recordable optical recordi ng nmedi um
havi ng a hi gher recording density than that of a

G7) Zh:

FZEHAOERNL. DVD—RARSICHE Uieoderstt, mttE, Btk LV
PSR OB 2RI T 3 - Ltk B, L VEEL IR, AR, —K&XK
(1)

(D

[, R' BLUR? i3, A—EREER> T BREZEFLTHTHIWT
N VE, BREAFEL T THLIWT IAFE BREEZALTHTHIN
TU—ARELFEREZFLTOTHIWERBELRL ; QEIEMEEZAL
TWAERBEFEHRL . qid. 243 %EERL  ARBRESALTHTHE
W7 YL BREAALTHTLIWERBEILRY=CH— R, Y
HBEBBREFZEL T TLEIWT Y —AEFERELZF LTS LWESER
BEERDIEERT, ] CRENDIEBBELBRLER 2T I VY AMLEHER
4 5,



conpact disc-recordable (CD-R) has been under going. Both of g{?zﬂ@ d DVD-R
are simlar to each other in that an organic dye is utilized PH n as a
‘recording material and 15 are also simlar to each other in a principle of
recording and reproducing of a signal (information). Therefore, the
organi ¢ dyes devel oped for CD-R can basically conply wth the various -
requirements (light resistance, solubility, and thermal deconposition
properties) for the recording material of DVD-R other than spectroscopic
properties. However, an oscill agppomengi@egth of a seni conductor | aser,
which is used for recording 20 the signal to DVD-R or for reproducing the
signal fromDVD-R, is in the range of 600- 700 run, which is shorter than
that of the sem conductor |aser which is used for CD-R_  Accordingly, the
recording material giubtylia@eCEApoMPr SRWSd Ma@yeCanplabssy bance end of a
| onger wavel ength side shorter. than that of: CD-R when-it exists in the form
of a nenbrane. Ther ef or ptidaER eivedingiBitalaanid thosakd- R such as cyani ne
dyes, azaannul ene 25 dyes and indoaniline-netal chelate dyes ("El ectronics
. Rel #ed Dyes"”, CMC, 1998) can not be used as the recording material for
DVD-R 4 April 2005 2 The present inventors have devel oped squarylium
conpounds having two different kifgdgicgfFialdomati c substituents in a
nol ecul e. Such squarylium conpounds have a squaric acid skeleton at a
center of the Mhtefwée iaredtisnbddted vaqhaylhonpompouids awhichadaaetusal iadkgpound on
carbon atons at two catercornered positions of the skeleton. 5 Squarylium
conpoundsyptieal irew@rdingwfiddnandato optital cecordgy mediensisg thesamenveni ently referred
to as synmmetric squarylium conpounds (or symmetric squarylium dyes),
whereas those ‘having two different kinds of substituents are referred to
as asymretric squarylium conpounds (or asymretric squaryliumdyes). A
squEr yl i um conpound known in the Badkgwinad@iin a netal atomis coordinated
10 thereby formng a chelate structure is a synmmetric squarylium conpound
havi ng an ani [l recuiereamsadévelopnept efedigitd twysatileaifcarenordabl¢ AP VBsRpas aar omat i ¢
substituent (Chem Ber. .

- recordable optical recording medium having a higher recording density than that of a

| compact disc—recordable (CD-R)‘has been undér going. Both of CD-R and DVD-R are
similar to each other in that an organic dye is utilized therein as a recording material and
15 are also similar to each other in a principle of recording and reproducing of a signal
_(infonnation). Therefore, the organic dyes developed for Ci)-R can basically comply
with the various requirements (light resistance, solubility, and thermal decomposition
properties) for the recording material of DVD-R other than spectroscopic properties.
However, an oscillation wavelength of a éenﬁconductor laser, which is used for recording
20 the signal to DVD-R or for reproducing the signal from DVD-R is in the range of 600-
| 700 nm, which is shorter than that of the semiconducfdr laser which is used for Cb-R.
Accordingly, the recording material utilized for DVD-R should have an absorbance end of
a longer wavelength side shorter than that of CD-R when it exists in the form of a
membrane. Therefore, the dyes developed for CD-R such as cyanine dyes, azaannulene
25 dyes and indoaniline-metal chelate dyes ("Electronics Related Dyes", CMC, 1998) can

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



vol . 103, 3553-3562, 1970). (Formula A) 15 However, this conggn&#ges not
*have a structure in which a plurality of squarylium conpound$§Pt i nate
to one nmetal atom and nitrogen atons between the aronmatic ring and the
.squaric acid skeleton are involved in coordination. In addition, a known
conpound in which a plurality of squarylium anal ogues 20 coordinate to one
nmetal atomto forma chelate structure is a conpound represented by the
formula (B) ("OXOCARBONS', ACADEM C PRESS 1980, p. 210, edited by Robert 4
April 2005 3 Ve prddeiieHfkntols bhit YetdipPRAUafiarilif %H&ﬁ&hﬂddeﬁmngnwbhe

squaric acid skeleton are changed froman oxygen atomto an sulfur atom

and ni tr ogftrept RIFAs RETUERKIL BEbstiRleARBA | £ nloldddlcaNSush eqiutlaid Compbshdskel et on
are involved 1n coordination. 5 (Fornula B) Further, a conplex of a

conpound gRBLESRMESHiRY%KEB®N RNthRr bheantleduldBhd bullshituekii Qompfisingdnexanpl e
whi ch has an atominvolved in coordination as a substituent on the ,

aromat i ¢ grbMic @BfhpbindVBh CartRonPhtdd! at tio OfatrS#ASYE ipdSRi6ATBO WRsl Skeign one
nmetal atom 10 forma conplex. This conplex may be used, for exanple, for a

near gi nf r an Ry coBRSRIID hREn@ 896 kamearbhlafi€ fubsifuets RtP&Reslb@Bl RYerrednd t he
i ke (JP-A 2000-159776). (Y2)k' O (Forrmula C) (wherein X and X represent a

group haviong sphinetec ByirdRRN confpodidsl (o Zy PRt es Sdifardiim dPesh)wlic?gRrthedeom an
al kyl am no group, or the like, and k and k' represent an Integer of 1 to
having two different kinds of substituents are referred to as asymmetric squarylium
compounds (or asymmetric squarylium dyes).
A squarylium compound known in the art wherein a metal atom is coordinated
10 thereby forming a chelate structure is a symmetric squarylium compound having an

aniline derivative represented by the formula (A) as an aromatic substituent (Chem. Ber.

-~ vol. 103, 3553-3562, 1970).

-0‘- l' -
Cut

Hio

(Formula A)
15 |
” Hc')we;vér, lthis cbmpound does not have a structure in 'ﬁrhich a plurality of
squarylium compounds coordinate to one metal atom, and nitrogen atoms between  the
aromatic ring and the squaric acid skeleton are involved in coordination.
In addition, a known compound in which a plurality of squarylium analogues
20 coordinate to one metal atom to form a chelate structure is a compound represented by the

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



J4) 4 April 2005 4 However, the above reference discloses sp %lflf@d}ly only
“a conpound represented by the formula (D) as a squaryliumc

corresponding to the formJIa (C).. Further, no specific structure for the
.conplex is shown therein. 5 (For rruI a D) (wher ein Z1-7Z6 represent a hydrogen
atom an al kyl group, or the like) Squaf yl i um conpounds having a structure
-'in which a plurality of squarylium conpounds coordinate to one netal atom
and in which atons involved in coordination are an oxygen atom being a
substituemfespn the squaric acid skeleton and an atomin a 10 substituent
on an aromatic ring, have not been known yet. In view of an oscillation

wavel ength of t FRwees:, @@ﬂﬁy@bﬁ?odtﬂs e HiRENEAE daMRel dquarid Sid SRE6OHQEE 0PI C
properties of the recor di ng material, which have the close relation with

recor di ng chated e CUIC bREEeh EAGint !oVbﬁlsﬁﬂmOfatdrﬁ"earﬁi ditRigen iatorh$S bet@ekr ahé € t hat
t he maxi mum absorption wavel ength of the recordi ng material neasured in a
sol ution sfcuisticiringad \thd dqusrid 4ot skangs 4t ihobe80R courdiantod.og ¢ (a is a nol ar
extinction coefficient) at the naxi num absorption wavelength is 5 or

Iarge'5r. In addition, for thermal deconposition properties of the recording
material, which have t he . ose relation with the recording sensitivity, it

i s desirabfFg X hat the r ding material deconposes within the tenperature .
range of 2§0-350 C. 20 Fu

hermore, although |ight resistance and

sol ubi Iity . ent hi ch hs 4 April 2005 5 necessary for menbrane
formati on are l_so re Fe the property of the recording material,
when t he kno saﬁy[l‘t\ ounds are used in a recording materi al for
DVD-R, the obtained recor rial for DVDRis not sufficient for

practical use in

(Formula B)

Further, a'c;,omplex of a compound represented by the formula (C) and a metal is
known as an example whicﬁ has an atom involved in coc_)rdinéfibn as a sﬁbstituent on the
afomatic ring, and in which a plurality of squarylium compounds and one metal atom

10 form a complex. This complex may be used, for example, for a near infrared-ray

absorbing agent, a filter for a plasma display, and the like (JP-A 2000-159776).

| A‘T"*{é é @m"

o X

(Formula C)
(wherein X and X' represent a group having active hydrogen, Y, and Y, represent an
15 hydrogen atom, an alkylamino group, or the like, and k and k' represent an integer of 1 to

4)



vi ew of spectroscopic properties, light resistance, solubili tx and t her mal
« deconposi tion properties. The above-nentioned conpound A ha&ARMAXD| ng
poi nt of 350 C or higher, and the conmpound C has a maxi num absor ption
wavel ength of 830 nmor |onger. There are no property data for the .
conmpound B. Disclosure of the inventiond According to a first aspect, the
present invention provides a squaryliumin a state of a netal conplex
represented by the general formula (1): (1) wherein, RL and R2 are the sane
~or different, g, r ar td ing
substituent, an ar%vﬁﬁyﬁ%gggag@o%ﬁ%{ncgl Idgsgﬁ)g%onggggﬂéﬁstiﬂ%e;nt?&na%oug?yl :
group ORLY i tJ : Iy Lonal |y
havi ng agé%%%%dﬁbé{@ \é f lgae re%edn%@gghlﬁenf%?rﬁ%cjtquglﬁ]ecr\?ﬁg ﬁ]%galg%gé I ng'??%l%
abi 11 1Y; (@)" SRARE HoSp&ifit strionfhetnd GASER owdRedhy| group optionally
havi ng- a 'substituént, "a heterocyclic grdup optianally having a -
substituent, or Y=CH wherein Y represents an aryl group optionally having-
a substitue or zfeterocycl ic group optionally having a substituent. 4
April 2005 a“}q f3g to a second aspect, the present invention provides
- an optical recgrding  Hedi ym having a recording | ayer conprising the

squaryl i umrcorfpoundNn a state of a netal conplex according to the first
aspect. A ect _of the pkesent invention is to provide squarylium
conpounds ofe 3cectraSCoeic pfopexties, light resistance, solubility

- and t her maM—d€fonpogiti : \Fs sgFtable for a recording material for
DVD- R, and opt Neal/recor th i & i he sane. In view of the above
situation, the present ntors_Jinten ¢ly investigated and, as the

result, we have found thatQa sugb' yli conmpound havi ng hydroxypyrazol e as -
an aromatic substituent and dnmepal-MNtomwith a coordination ability form
a chel ate conplex, and obtainedjalfi |‘Ei ng that conpounds obtai ned by

form ng such a chel ate conpl ex havg5 6

5 (Formula D)
(wherein Z,-Z, represent a hydrogen atom, an alkyl group, or the like)

Sc’;uairyiium compounds having a structure in which a plurality of squarylium
compounds coordinate to one metal atom, and in which atoms involved in coordination
are an oxygen atom being a substitl_.lent on the squaric acid skeleton and an atom in a

10 substituent on an aromatic ring, have not Abeen known yet.

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 (ZX,W) of the recording fnaterial meaSurgd in.a solution state is

15 within the range of 550-600 nm and log € (s'is a mélar extinétion coefﬁbieﬁt) at the
maximum absorption wavelength is 5 or larger.

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

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



properties suitable for a recording material for DVD-R The present

i nventi on was done based on such a finding, and provides sdUArRRP%M
conpounds represented by the formula (1): A ~ -\ 0 2+ o (I) wherein, R
and R2 are the sanme or different, and represent an al kyl group optionally 4
April 2005 6 having a substituent, an aral kyl group optionally having a
substituent, an aryl group opti onalﬁy havi ng a substituent, or a

het erocyclic group optionally having a substituent; Q represents a netal
atomwith a coordination ability; q represents 2 or 3; and A represents an
aryl  ghecsRsaep oo membyanb afsimgioh siebadid tdsahitd ad thepepoty of itke gicordingopt i onal |y
having a 5 substituent, or Y=CH wherein Y represents an aryl group

opt i onglaretiahawhdngtha kavlatsquagtitmodongponaleheayed il a gecuding phdtaisdlfby having a
substituent, and optical recording nedia which has a recording |ayer

conpr i HIVIR-FS ahslolstaied ycbidinge parauint: DNB-Risate Bifficienefor ipoiotivdl luke be
illustrated bel ow, and herein the conpound 10 represented by the formula
(1) 1 svieef ef sgdtrbsmopis prom:onigsp light Kediptandd)isslubiityahisbthepnpili dzatrhpoditior conpounds
with other formula nunbers added. First, in the definitions of the

r espec piropertigs.oUuPise dbové-frendbmadecongpoond A Kab)e meltihdgoint of 160l & ¢d hiphatescri bed
below, an al kyl part of the al kyl and al koxy groups includes straight or
br anchesld dikelcympoumeiup fahamiaxignuio emsotption avekngthof 880 nm arhehgey clThereal ky|
groups 15 having from3 to 8 carbon atons, such as nethyl, ethyl, propyl,

i SO- pr aqeytlo, préypestrtyl datai feotheloatopbundsBe- but yl , tert-butyl, pentyl, iso-pentyl,
1-met hyl butyl, 2-nethyl butyl, tert-pentyl,

Disclosure of the Invention

According to a first aspect, the present invention provides a squarylium in a

state of a metal complex represented by the general formula (I):

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

or a heterocyclic group optionally having a substituent.




hexyl , cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclohept and
cycl ooctyl groups, and the |ike. Exanples of t he aralkyl gr%ﬁﬁﬂﬁﬁéﬁu

aral kyl groups having from?7 to 15 carbon 20 atons, such as
benzyl , . phenet hyl, phenyl propyl and napht hyl net hyl groups, and the |ike.
Exanpl es of the aryl group include phenyl, naphthyl, anthryl and azul enyl
groups, and the |ike. The hal ogen atomjncludes chlorine, bromne, fluorine
and i odine atons. The substituents for the aral kyl group, the aryl group,

t he al koxy group, the 25 aromatic ring, the heterocyclic ring or the

het erocyclic group are the sane or different | to 5 subtutituents, and

i ncl ude a hydroxyl group, a carboxyl group, a hal ogen atom an al kyl 4
April 2005 . 7 group optionally having a substituent, an al koxy group, a
nitro group, Ac&ﬂrdal@itms)ssgﬁmlmpecomeimait invedimuipryides sudpgicalirererding and t he |i ke,

wherein t al ogen at.om the alk rou and th I I i ncl ude
t hose ggecggggﬁrv,ll}g dc%? %Iayefﬁ%m%rlfﬂétth%ﬂeﬁﬁs compoﬁlgd lgilaE%?%ygfrg 6‘% !pr)g?ar e the sane

or di f f@nphk adcotdinglo HeliBitiaspsent s, 5 and include a hydroxyl group, a
car boxyl group, a hal ogen atom an al koxy group, and the |ike, wherein the
hal ogen atom and t he al koxy group include those as described above.

Al kyloF oup. 4 ot b Brenel bR o S shPENEF FHBSIL Behe 01 ot o°
e o S Bl Bl A A S B o
LS B Db R o R
ST AR LB oot oy 2, 11 ),
(), as Ql(lje }ets]ut ekha)v'e fm}nSd fﬂaywm?dﬂndﬂ? cémﬁcﬁlngriﬁ(rﬁlﬂgqgjd?oxypyrazoie as an

aromatic substituent and a metal atom with a coordination ability form a chelate complex,

and obtained a finding that compounds obtained by forming such a chelate complex have

properties suitable for a recording material for DVD-R.

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

squarylium compounds represented by the formula (I):

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



The aromatic ring which is forned by two adjacent W bei ng taken together

v with two

adj acent carbon atonms includes a benzene ring, a napfieHZ08%e

an anthracene ring, and the like. The heterocycle in the heterocycli

group or
t oget her
aromati c

the heterocycle which is forned by 20 R3 and R' bei ng taken
wi th an adjacent carbon atom igncl udes 5- or 6-nenbered nono
or aliphatic heterocycles containing at |east one atom sel ec

from nitrogen oxygen and sul fur atonms, fused di- or tri- cyclic aronma

het er ocy
contain
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from3 to 8 carbon atons such as cycl opropane, cyclobutane, cycl ope
cycl ohexane, cycIoheptane cycl ooct ane, cycl opentene, 1,3- 10 ‘

cycl opent adi SN CFhe &Jsaﬁe loﬁ“%l%g'mﬁ?ﬁ‘ﬁgd %%»J'd}ﬂsher@xﬂdthkhéqr{aéldﬁﬁﬂa

conpound

(1), a ound ereln I's an 1 ndol'iné ring optiona

subsgg i t ugq ebéltﬁl?)fﬁélf@rﬁml s r@f@i‘?é@totﬁearﬂon{ﬂéﬁﬁdﬁpef'ﬂuﬁ%s‘o%pﬁh&gféﬁgu

wherein Y= I's represented by the general "fornu

compounds with other formula numbers added.

First, in the definitions of the respective groups in the above formula (I) or the

'_formula (If) described below, -an alkyl part of the alkyl and alkoxy groups includes

16

.90 -

25

straight or branched alkyl groups having from 1 to 6 carbon atoms and cyclic alkyl groups

butyl, sec-butyl, fert-butyl, pentyl, iso-pentyl, 1-methylbutyl, 2-methylbutyl, fert-pentyl,
hexyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexy, cycloheptyl and cyclooctyl
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 naphthylméthy[ groups, and the like.

Examples cf. the aryl grcup inciude phenyl, naphthyl, anthryl an& | azﬁle‘nﬂ
groups, and the like.

The halogen atom includes chlorine, bromine, fluorine and iodine atoms.

The substituents for the aralkyl group, the aryl group, the alkoxy group, the

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

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

ring,
c

cyclic
ted
tic
whi ch
at ons,

i ne,

| e,
zol e,

azol e,
ring
rbon
vi ng
nt ane,

In the
ving a
nd

having from 3 to 8 carbon atoms, such as methyl, ethyl, propyl, iso-propyl, butyl, iso-



H CN/771 R5 (Il~ wherein R3 and R4 are the sane or different, and

- represent an al kyl group optionally 15 having a substituent4Apiit 2885 and R4
may be taken together with an adjacent carbon atomto forman alicyclic
hydr ocarbon ring or a heterocycle optionally having a substituent; R5
represents a hydrogen atom an al kyl gfoup optionally having a substituent,
an aral kyl = -group optionally having a substituent or an aryl group
~optionally having a substituent; R6 represents a halogen atom an al kyl

group Optg}dajggt%dtbbnmﬁz‘/hmnga SHBs ot O alk &8 Sofp.KY hitrdOxBi YR Sihb &Y ¥

having a”s Ituent; an aryl group optionally having a substituent, a

nitro gr ' Y. V4l '
Subst i £ uShTe Ay JHRRE LABRAL, AL Al R B HO RO RR O, IR 2% ¢ en

R6s are taﬁ@tlﬁ%x?rgr(mpfifl@ﬁg@fhosé)isée!@ibﬂdé@dﬂe!' 2005 9 adjacent V¢ may be
‘taken together wth two adjacent carbon atons to forman aromatic ring

optional I'y havithg sghsitRatsi thr'@Rtalkyf\cfRPArSdhe RBRhE 8 diffefenP! BPREIBINIAR
conmpound (1) is explained bel ow gcheme (lea) (I'll) 5 Schene (1- b)

?S/FFH)DU ”q ahYincRAIRQMBdfdx§) oroRFRAREhxy M rbup; a/}ralégs,ﬁ BRWE at Hikok) grQlp, Md@xpound
like, wherein the halogen atom and the alkoxy group include those as described above.
Further, the substituents for the alkyl group include substituents for the alkyl group as
described below. |

The substituents for the amino group are the same or different 1 or 2 alkyl
10 groups, wherein the alkyl group includes those as described above.
Examples of the metal atom with a coordination ability include aluminium, zinc,
copper, iron, nickel, chromium, cobalt, manganese, iridium, vanadium, titanium, and the
“like. Among them, preferred are trivalent metals (é.g., aluminiu_m? iron (ﬁI), chromium
(III), cobalt (t[l), maﬁganese (D), iridium (OI), vanadium (UI), and the like).
15 Aluminium is more preferable. | '
The aromatic ring which is formed by two adjacent R’ being taken together
| “with two adjacent carbon atoms includes a benzene ring, a naphthalene ring, an
anthracene ring, and the like.

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

20 R’ and R* being taken together with an adjacent carbon atom includes 5- or 6-membered

monocyclic aromatic or aliphatic heterocycles containing at least ohé atom selecfed from
nitrogen, oxygen and sulfur atoms, fused di- or tri-cyclic aromatic heterocycles, which are
formed by fusing 3- to 8-membered rings and which contain at least one atom selected
from nitrogen, oxygen and sulfur atoms, and the like, and, more particularly, includes
25 pyﬁdihe, pyrazine, pyrimidine, pyridazine, quinoline, isoquinoline, phthalazine,

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



‘(VH Conpound (1) (V) (wherein R, RZ, AL Qand gq are the sane as defined
- *above, and Y represents a hydrogen atom potassium sodium DAPHIIRE0S| ke) 4
April 2005 10 Schene (1-a) The conpound (V) is prepared by reacting the
~conpound (I11) with 0.7- to 1.5- fold noles of the conpound (1V) at 0-80.C
for 5 mnutes to 15 hours in a solvent,8if 5 needed, in the presence of .a
base. Exanples of the base to be used include inorganic bases such as

pot assi um carbonate, sodi um carbonate, potassium hydroxide and the |ike,

o oS IEENED, B SNSRI i e e,

I | aLiye 1 f , o b d
e e N R G AP b
The [ \ i - . -80. 30

oo corpeyiii) | abaTmed Mopbasbie, enERRREL (hoflrfeflif o

15 m nute stin I'n an” aci. ent ..

Exanpl es ¢ i ne t0:he u | 0G a ' si um

oar bonat e ‘B e, "* ABhYEBhR RS AR PG URmAe \IHERUE PALAR:
otassiu ' ' ' £3 - hdi ¢ sol vent

f o] b? use e| ngt?lﬁg%qg’ %@dﬁqegﬁ%@gﬁﬁﬁe%‘%d%%{gﬁgﬁugﬁégﬁ Q%%?gg&ﬁlf%“ c acid

nydrochlori ¢ et Peaon ae e i IO RO Ry AUFRas IR bl e e (1. )
taken together with an adjacent carbon atom include saturated or unsaturated alicyclic '
hydrocarbon rings having from 3 to 8 carbon atoms, such as cyclopropane, cyclobutane,
cyclopentane, - cyclohexane, cycloheptane, cyclooctane, cyclbpenten‘e, 1,3-
10 cyclopentadiene, cyclohexene and cyclohexadiene rings, and the like.
In the compound (I), a compound wherein Y is an indoline ﬁng optionally

having a substituent is preferred, and, among them, more preferred is a compound

i'zvherein Y=CH- is represented by the general formula (]I)

- wherein R® and R* are the same or different, and represent an alkyl group optionally

15 having a substituent, ér R? and R* may be taken together with an adjacent carbon atom to
form an alicyclic hydrocarbon ring or a héterocycie'optionally having a substituent; R’
represents la hydrogen afom, an aikyl groﬁp bptionally ﬁaving a sub.stituent,l an aralkyl

group optionally having a substituentror an aryl group optionally having a substituent; R®
represents a haldgen atom, an alkyl group optionally having a'substituent, an aralkyl

20 - group optionally having a substituent, an ary! group optionally having a substituent, a
nitro group, a cyano group or an alkoxy group optionally having a substituent; and n

' fepresents an integer of 04, and when n is 2-4, then R’ are the same or different, or two



The conpound (VI1) is prepared by react i ng the conpound (VI) with 0.5- to

2- 25 fold noles of A-H at 50-120 C for 5 minutes to 15 hourdApPi# 28080l vent,
if needed, in the presence of 0.5- to 2-fold noles of a base. 4 April 2005
11 Exanpl es of the solvent to be used include al coholic solvents al one
having from 2 to 8 carbon atons such gs ethanol, propanol, iso-propyl

al cohol , butanol, octanol, and the like, and a m xture of the al coholic
sol vent with benzene, toluene or xylene (50 volune/volune %or nore of the .

or gani ¢ Rt g SR R RRRBbe v PACRD Ry R SGoRER St R SRBe1 C ¢

.and i nor gl_:{lnni c.ba such as Qt assi um car bonate, potassi um hydrogen
afingd

car bonat €, gs%)&'ioﬁ Y/ le(ggaeﬁli' nate, and the like, and so on. Schene 1-d)
10 Th dy (1) i;S. - t. f, . V] | ith
material - provi PR RE B r i PG anl 6 ISR ) "1 § 1

i f

“hours in ﬁ!‘sol xﬁ-ni , needed, in the presence of 0.5- to 2-fold noles of
acetic acid. preferred that the material providing ' is used so

that the ratio of. the nole nunber of the conpound O(VI1) OCH{t he nol e
nunber of ghe mapgpjal providing Qf') x qis 1 : 0. 15 Exanpl es of the
material prawiding Q' to belwseeRi ncl ude al umi ni um s(acepyl acet onate),
al um numtri s(‘}t hyl acet oace atél”j, al um-num-sopsopoxyde, N\ alLym ni um

sec- but oxi dg; um ni um et hoxiLge, al um nium chloride, copper chl oride,
copper ace®ate, fAfdkel acetafe, and the |like. Exanples 0o eNsR'vent to be

Q

‘used include hal ogen sol ven®® such as chloroform 20 R chl Br oret hane, and

the |ike; arqﬂﬁi c solvents such as toluene, xylene, and the |ike; ethers
such as tetra yc}rofuran, met h{IV)t ert - butyl et her and W)e | i ke; esters such -
as ethyl acetate, and the |like, and so on. Enbodi nents of the conmpound (1)
are shown in Table 1. Additionally, the

5 Scheme (1-b)
o\ OH
. : I OH
_Compound (V) S O// NS
g2 AR
(VI)
Scheme (1-c)
Q° HO .
R
e
Compound (VI) + AH = - A / E
o r?
. Vip -
Scheme (1-d)
Q¥
g Compound (VII) > Compound (I)

{wherein R', R?, A, Q and q are the same as defined above, and Y represents a hydrogen

atom, potassium, sodium, or the like)



conpound nunbers in the table correspond to the Exanple nunbers descri bed
- below. 25 Further, in the table, "Ph" represents a phenyl dt&pf208%e"
represents a nethyl group, "Pr "represents a propyl group, and "Pr"
represents an isopropyl group. 4 April 2005 12 Table 1 Exanple R RZAQq No.
“Me M 1PhPrCl A3 N Me M e 2Ph' PrCljNl3 VN M3MePrMe me AI3 CI Me :
4PhMeMe MeAl 3 N

Scheme (1-a)
Thc_a compound (V) is prepared by reacting the compound (II) with 0.7.-.t0 13- ..
* fold moles of the compound (IV) at 0-80 °C for 5 minutes to 15 hc:mrs ina Solvehf, if
5 needed, in the presence of a base.

Examples of the base to be used include inorganic bases such as potassium
carbonate, sodium carbonate, potassium hydroxide and the like, and organic bases such as
triethylamine, sodium methoxide, and the like, and so on. A preferred amount of the
base to be used is 0.7- to 1.5-fold moles relative to the compound (III).

10 Examples of the solvent to be wused include methanol, ethanol,

dimethyiformamide, and the like.

The compound (VI) is prepared by treating the compound (V) at 0-80 °C for 30
15 minutes to 15 hours in an alkaline solvent or in an acidic solvent. |
Examples of the alkaline solvent to be used include an aqueous potassium
'carbonaté solution, an aqueous sodium carbonate solution, an aqueous potassium
hydroxide solution, and the like.
Examples of the acidic solvent to be used include a 50 volume/volume %
20 solution of hydrochloric acid in aqueous dimethyl suifoxidé, a 50 volume/volumg %

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

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

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



Me 5PhMeMe Me A3 CI N Me Me e 6Me'Prcl AI3 V~IN Me 4 April 2005 13
- Exanpl eR RZAQq No. Me 7PhPrAl 3 Me Me 83-M:C64MeCl Al 3 VM ~ 4 ANl 2005
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Examples of the solvent to be used include alcoholic solvents alone having from
2 to 8 carbon atoms such as ethanol, propanol, iso-propyl alcohol, butanol, octanol, and
- the like, and a mixture of the alcoholic solvent with benzene; toluene or xylene (50
Voluﬁe/{folume % or more of the alcoholic solvent is preferable). .
5 Examples of the base to be used include organic bases such as quinoline,
triethylamine, pyridine, and the like, and inorganic bases such as potassium carbonate,

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

Scheme (1-d)

10 The compound (I) is prepared by reacting the compound (VII) with a material
providing Q¥ at room temperature to 120 °C for 5 minutes to 15 hours in a solvent, if
needed, in the presence of 0.5- to 2-fold moles of acetic acid. It is preferred that the
_ﬁmterial providing Q% is used so that 'the_ratio of .the mole- nu,mber of the..compa.;)und
{VID) : (the mole number of the material providing Q%) x qis 1 : 0.5-2.

15 Examples of the material providing Q¥ to be used include aluminium
tris(acetylacetonate), éluminum tris(ethylacetoacetate), aluminum isopropoxide,
aluminium sec-butoxide, aluminium ethoxide, aluminium chloride,‘ copper chloride,
copper acetate, nickel acetate, and the like.

Examples of the solvent to be used include h_alogen solventé such as chloroform,

20 dichloromethane, and the like; aromatic solvents such as toluene, xylene, and the like;

o ethers such as tetrahydroﬁlran, methyl fert-butyl ether and the like; esférs such as ethyl
acetate, and the like, and so on.

Embodiments of the compound (I) are shown in Table 1. Additionally, the

compound numbers in the table correspond to the Example numbers described below.

25 Further, in the table, "Ph" represents a pheny! group, "Me" represents a methyl group, "Pr

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



Me Me Me Cl 94- McC6HAMEAl 3 Me Me Me 103- McC6H4Pr, Al3 Me Me  1- McCoHAr Cl
-AI3VN Mmem C 124=McC6H4Prif3 Me Table 1 -conti nued-4 fpi38P%ent s of
. the conpounds 4 April 2005 14 '
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Table 1
. Embodiments of the compounds
Example ! 2| ” ~ |
No. R R A Q q
Me Me
cl
1 Ph Pr ’ Al 3
, N
Me
Me e
ci
2 Ph Pr ' Al 3
: N
Me ,
Me Me
cl
3 Me Pr O — Al 3
N ‘ .
' ] . Me
Me Me
4 Ph Me Al 3
N
Me
. Me Me
o
5 Ph Me Al 3
N
Me
. ) ' . Me e - ¥ )
cl ]
6 Me Pr ~ : Al 3
N
Me




Exanpl e RIRRAQq No. Me 13PhPr\ A3 Me Me Me 144-BrC6HAPrCl AI3 VN M
" 154-BrC6H4Pr\ Me AI3 , M N Me Me Me 164-Cl C6H4Pr1 Al 3 4 April 2005

13

Table 1 -continued-

Ernbodiments of the compounds

‘Example ‘1 : ) : : S
No. R R A Q q
o _
-Br-
7 Ph Pr Al 3
1
Me
Mo e
Cl
8 3-MeC.H, Me Al 3
' N
Me

-]

9 | 4MeCH, Me

.%2 i
2

Me

Me
10 | 3-MeCH, Pr. @32; Al 3
N
Me .
Me
. Cl
11 3-MeC.H, Pr Al 3
Me Me ’
Cl
12 | 4MeCH, Pr ' Al 3
N
Me '




M M 7hhCl AI3 VN M M 184-M0OC64PhCI A3 ,, Me Table 1 -continued-
* Enbodi ments of the conpounds 4 April 2005 15 Table 1 -conti rféeri 2005
Exanpl eR RzAQq No. 194-Cl C6H4PrMe AI3 C \

-

14

Table 1 -continued-

. Embodiments of the compou‘nds

Example . e L ¥ | o
o, R R A Q q
e
13 Ph Pr O ' Al | 3

N
. Me
Me .
' i Cl :
14 4-BrCH, Pr O — Al 3
' Me
15 | 4BrCH, | Pr Al 3
16 4-CICH, Pr Al 3
17 | Ph Ph Al 3
18 | 4-MeOCH, Ph Al 3




Me e 203-ClC64PrCl A3 VI~

21PhCF; Me Al .3 Me Me \

=- : Me  Me
- 223-Cl C6H4Pr Al 3 Me Me 234- FCe4PrY: AI3 I M N 4 April 2005
) 15
Table 1 -continued-
. Embodiments of the compounds -
Example 1 ‘o2 ’
No. R R A q
Me e
Cl
19 | 4CiCH, | Pr O 3
Me
M Me
Cl
20 3-CICH, Pr 3
Me
21 Ph CF, 3
O _Me Me
22 3-CIC,H, Pr Q _ 3
N
Me
23 4-FCH, Pr 3
Me Me
Cl
24 4-FCH, Pr 3
N
Me




244- FC6HAPrMe M Al3 CI N Me Enbodinments of the conpounds 4 April 2005 16
- Table 1 -continued Exanpl eR RZAQq No. Me e cl 254- CF3C6HAPrARINE0Ee \
Me 264-Cl C84MelAl3 N Me \ Me

16

Table 1 -continued-

- Embodiments of the compounds

{1 Example . 5 ' e : .
i R R A Q q
‘ Me e
cl S
25 4-CF,CH, Pr Al | 3
Mo
26 | 4-CICH, Me Al 3
SR
27 | 4FCH, | Me | O — Al 3
oE%
28 4-CF,CH, Pr O _ Al 3
‘ N
Me
) . Me Me
MeO . )
29 ph | Pr @fS? Al 3
. . , 5 - Me _ - .
Ma
. Cl .
30 Ph CF, Al 3
N
Me




Me 274- FC64MeAl 3 Me Me 284- CF3C6H4PrY, AI3 ~~ W Me M M 29PhPrM A3 | M
*Me 30PhCF3cl A3 V N M Enbodinents of the conpounds 17 4 April 2005

-
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Table 1 -continued-

Embodiments of the compounds

Example 1 , 2 , ‘ :
Nooo | M| ® R L S
31 Me . Me Al 3
32 Ph Pr Al 3

M Me
33 Ph CF, _ Al 3
. - | | MS  Me . | - -
Me )
34 'Ph CF, @[335 Al 3
N
: Me
35 Ph CF, @g Al 3
Ny _
Me
Me
cl
36 Ph Pr N Al 3
Ci

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

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



Tabl e 1-continued Exanple R RZAg No. \ Me' 31MeMeMe AI3 | ~ N Me Me Me
*32PhPrN Al3 H M Me 33PhCF3M AI3 Me Me Me 34PhCF3Me Al 3 4April2005
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invention") will be illustrated.

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

optical and thermal properties, as well as light resistance.

The optical prc;perties aré pref‘ei‘abljr such that t-here is a large absofptioh 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, further a 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 the recording layer
has a larger refractive index and extinction cbeﬁicient within 600-700 nm, which is a
recording or reproducing wavelength.

| More specifically, the refractive index "n" of a single layer of the recording layer .
is preferably 1.5-3.0, and the extinction coefficient "k" of a single layer of the recording
layer is preferably within the rangé of 0.02-0.3, for ther light of the -w;cwéleng'th -rrange of
the recording or reproducing wavelength + 5 nm in the vicinity of the Ionger- wavelength
end of the above-mentioned absorption band. When "n" is 1.5 or larger, a reflectance
and a modulation percentage of recording become higher, and when "n" is 3.0 or smaller,
an efror does ‘not occur with the light in the recording or reproducing wavelength range.
In addition, when "k" is 0.02 or larger, the recording sensitivity is improved, and when
"k" is 0.3 or smaller, the reflectance of 50 % or larger can be easily obtained.

. | In add{tion, the mgxirnum absorption -waveI_ength (M) Of the material for thé
recording layer which xs measured in a chloroform solution is preferably ﬁvithin the range
of 550-600 nm, and since a larger extinction coefficient allows for the larger refractive
index "n", log € (& is— a molar extinction coefficient) at thé maximum absorption
wavelength is preferably 5 or larger. |

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

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



' N Me 35PhCF3P A13 ) N M Me G 36PhPr; | MeNAI 3 CI Enbodi ments' of the
- conpounds Next, the constitution of a recordlng medi um ut i | i%Apd 2082
squaryliun1conpound of the present invention (hereinafter, it may be
referred to as "a conmpound of the present 4 April 2005 18 invention") wl|
“be illustrated. The physical propertiesgrequired for a material for a - -
recording layer include optical and thermal properties, as well as. |ight
~resistance. The opti cal properties are preferably such that there is a

or of or abi J<BESRIRE F ?%?r.ei‘%ﬁm A 280 Gk P BB Bt o
nthe vi 8 ob £ T OB Pelie Rtk ® 5&%@@%&%’%2' FhaLn 1
?228; 8;[ Ingrrll?cggsg?y to-lrgfsg the p%'?vser E)p t%te réc%?dlgp Paser brgearr}rt IB,I?(P genm% iéOaJC orolrlgher,
it is preferable ina recordmg stabrhty sense.
5 Still further, for the light' resistance, it is preferred that the material has a
reproducing property constant for over 1,000,000 repeats and a fastness property in which
no color fading r)ccurs when the material is left in a room.
The preferable substrate shape is under the condition that a track pitch is ‘within
the range of 0.7-0.8 pm and a groove width at the half band width is within the range of
10 0.18:0.40 um. |
| It is preferred that the substrate has a guiding groove having a depth of 1,000-
2500 A ltis preferred that the track pitch is 0.7-1.0 pm, and more preferably 0.7-0.8
| pm for the h1gh recording densrty apphcatlon The groove width is preferably 0.18-0.40
pm as the half band width. When the groove width is 0.18 pum or wider, the adequate

15 strength of a tracking error signal can be easily detected, whereas when it is 0.40 pm or

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

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

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

medium such as DVD-R, or the like.

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

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



has a Iarger refractlve i ndex and extinction coefficient within 600-700 nm
which is a 10 recording or reproducing wavel ength. More spdoddilédPly, the
refractive index "n" of a single |ayer of the recording |layer is
preferably 1.5-3.0, and the extinction coefficient "k" of a single |ayer of
the recording layer is preferably wtdin the range of 0.02-0.3, for the.

i ght of the wavel ength range of the recording or reproduci ng wavel ength f
5 run in the vicinity of the | onger mavelength 15 end of the

above- Merkang ¢ A0LALd 13 £300nd WbHadd ark Saflrs O ahl%egr%fnﬁ J%%ﬂtﬁzﬁance

and a no I On percent age recor B&EOHE Rt is 3.0
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reprodu0|ng maveleng on

e 0 NSRS i reb R on W60 syl 18] o B e hte h'e

reflectance oor ar ger can De ea alne

mexi rum aﬂ& E%tmgﬁgcaqgmeﬁoor g%la&fin ﬁﬂ% SRdcBbal ﬁé? ré&ﬁ'@h?l ng

| ayer whi i's neasured I1n a orm ution 1s pre n the

range ofy, yr%?g_?@% sﬂﬂatra?@ Hﬁin'a&acqﬁ lkferr%?% ]ﬂégef:tﬂfetl%? aﬁmgé({ fl)lﬁniéﬁﬂ})ﬁﬂﬂe?v\’s for

the | arger ractive

coeffici gaty) b@tlalﬁlﬂﬁter TMPAREO Elﬂzt ﬁfﬁ@tloﬂa\ﬁbﬁﬁ% Qtrh&uﬁ@ ‘%P&ﬁ@é? gﬁ(et Elrs?r

| arger. 25 Further for the théermal properties, IS preferre at the

deconposighh@te/the H%%&%WE %g}e?/tlw h@ﬂaﬂreh@&n@%}érmw ;%tewmﬁg&hﬂé gdH.ainge. More

specifically, the 005 19 deconposition tenperature 1s preferably

350 C or ﬂ};@ym{e,segﬁlqsmﬁm%ﬁftgég@_y within the range of 250-350 C. Wen
t he deconposition tenperature is 350 C or lower, it is not necessary to

rai se the power of the recording | aser beam and when it is 250 C or
higher, it is preferable in a recording stability sense. 5 Still further,
fori1g he la gRtbstesl sStance, it is preferred that the material has a
reproducing property constant for over 1,000,000 repeats and a fastness

property in whithb subbfraeo®e tsedisheul@ beUrnsmiabletth Shdheslémth b tHedhderi N a
R beam to be used when recording or reproducing is conducted from a substrate side, but it
is ‘1.10t 'ﬁéce;ssary fofl the substrate to be tré;_]*s;ﬁittable to the ane;_iéngth_when recordiﬁg or
reproducing is coﬁducted from a recording layer side. As the material for the substrate,
15 for example, plastics such as polyester, acrylic resin, polyamide, polycarbonate resin,
polyolefin resin, phenolic resin, epoxy resin, polyimide, or the like, glasses, ceramics,
metals or the like may be used. Additionally, a guiding groove or a guiding pit for
tracking, a préformat such as an addressing signal, or the like may be formed on a surface
of the substrate.
20 o

b. Recordiﬁg layer
The recording layer is- a layer | in which some optical change is caused by
irradiation with a laser beam and, thereby, an information is recorded, and should contain
the compound of the present invention. The compounds of the present invention may be

25 used alone or in combination of two or more for forming the recording layer.

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



The preferable substrate shape is under the condition that a track pitch is
within the range of 0.7-0.8 mand a groove width at the hal4Apd#80% dth is
within the range of 10 0.18-0.40 pm It is preferred that the substrate
has a gui ding groove having a depth of 1,000- 2,500 A It is preferred that
the track pitch is 0.7-1.0 p.m and nope preferably 0.7-0.8 mfor the: hi.gh
recording density application. The ‘'groove width is preferably 0.18-0.40 m
as the half band w dth. \Wen the groove width is 0.18 pm or vvider t he
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complexes and aromatic amines are preferable. Embodiments of the light stabilizer wilt

be hsted below (see Tables 2 and 3).

| . The mlxmg ratlo of the light stabthzer relative to the compound of the present

invention is preferably 5-40 % by weight. When the ratio is 5 % by weight or larger, the
16 effect on light stabilization is high, and it is preferred that the ratio is 40 % by weight or

smaller in view of the recording or reproducing properties.

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

.20 in\(entibn, and additives such as stabilizers (for sxample, tr:_tnsition metal complex),
| dispersing agettts, flame retardants, lubricants, antistatic agents, stlrfactants or blas'ticizers
may be used together for the purpose of modifying the properties. |

.The recording layer may be formed using conventional methods such as a
deposition, a sputtering, a chemical vapor deposition or a solvent coating. Itt the case

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

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



10 a. Substrate The substrate to be used should be transmttable to the
wavel ength of the laser beamto be used when recording or repPdddedng is
conducted froma substrate side, but it 1is not necessary for the substrate
to be transmttable to the wavel ength when recording or reproducing is

" conducted froma recording |ayer side.2s the material for the substrate;
15 for exanple, plastics such as polyester, acrylic resin, polyam de,

pol ycarbonate resin, polyolefin resin, phenolic resin, epoxy resin,

ottt onsiarfHhe, SR ! sbfiiof lARBRT by I6E agﬂvgazonar%taap%p% h@s | ikPoiBinde, uocd

Addi ti ona roove o Fack a pré format

such as ai’rot%%%ﬁ%%%%@ﬁl} sdﬂx#]c&ﬁ'iﬁgl i ke may be fornmed on a surface. of

t he substr ayer-The recording layer is a layer in
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used aloné or 1h conbinatlo Wo or nore recor
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Exanpl es ghet by UgRALAYG SnbREhasle eilhé?olaéfépétéabmeds%ah#na&mt@adnacaﬁﬂl ne,

pht hal ocyani ne, um croconium pyrylium naphthoqui none

ant hraqui a{L‘B g, 5&1@1151{19[1518@&{3%}1 hyRBERRNE : subh | RNEHIOFBR ) afdhyladd) cRIEde,

tetrahydroc ol'in phenant hrene and tri phenot hi azi ne’dyes, netal conpl ex

corrpoundelclﬂaﬁmmage | éak&n feratmbee Md iRBloTEkRIne, ARkhaliBt@mpoaAROsi dsncl ude
In, Te, Bi, Se, Ge, Sri, A, Be, Te®2, SnO As, Cd, and the |like, each
of whi Ch pERYeree uﬁeﬁe,l ndaBEhibAbBARfe hkDedishioRbBAEhYT QellbsolveBi BadH Of |
methoxyethanol and ethoxyethanol, and hydrocarbons such as hexane, pentane,
cyclohexane and methylcyclohexane. 7
- The membrane thickness of the recording layer is preferably 100 A-10 pm, more
preferably 200-2,000 A.

15

Embodiments of the light stabilizer to be used in combination with the
- compound of the present invention are listed below.

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

I \@/

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

(A)

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

said heterocyclic group may have a substituent.



In addition, it is possrble to enhance the |light resistance significantly
*by mixing a 10 light stabilizer into the conpound of the pré8@iit2005
invention. As the light stabilizer, netal conplexes and aronatic am nes
are preferable. Enbodi ments of the light stabilizer will be |isted bel ow
" (see Tables 2 and 3). The mixing ratio28f the light stabilizer relative to
the conmpound of the present invention is preferably 540 % by wei ght. Wen
the ratiois 5 %by weight or larger, the 15 effect on light stabilization
is high, and itgg preferred that the ratio is 40 % by weight or smaller
in view of the cordrng or reproducing properties. In addition, :
macr ool ecul ar material s for exanple, Various materials such as ionomer
resin, polyam de reeln i ral gpolymer, silicone or |iquid
rubber, or silane bo-? , .&gga By di’spersed and mi xed into the
,cohpound of the presen i nverwt on, | addi ti ves such as stabilizers °
(for exanple, transitid ; % ersing agents, flane
retardants, |ubricdhts, sntlstatlc agents, surfactants or plasticizers my
be used together for therpurpose of nodiHgyi ng the properties. The recording

| nt | ho h
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ket ones such as acetone, nethyl ethyl ketone and 5 cycl ohexanone, am des
such as N, N-di net hyl f ormam de and NN-di net hyl acet oam de, sul f oxi des such as
di met hyl sul foxt@ ethers such as tetrahydrofuran, dioxane, diethyl ether
and et hyl enegl ycdl nnnonethyl et her, esters such as nethyl acetate and

e x-—-c/ \e/\

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

=X

represent CN, COR, COOR,, CONR.R; SO,R, or a group of atoms necessary for
10 forming a 5- or 6-membered ring, and wherein R,~R, are the same or different, and
represent an alkyl group or an aryl group, wherein said alkyl group or said aryl group may

have a substituent.

D) SR .
Ry s5.e,8 Rp
. /M\
R N R,
R4 Rc Re ’ Rd

15 wherein‘R,, R,, R, and R, are the same or different, and represent a hydrogen atom, a
halogen atom, an alkyl group, an aryl group, a cyclic alky! group or a heterocyclic group,

wherein said alkyl group, said aryl group, said cyclic atkyl group or said heterocyclic



acetate, aliphatic halogenated hydr ocar bons such as chl orof orm nethyl ene
chloride, dichloroethane, carbon tetrachloride and trichl orbfpPiHzZR85
aromati ¢ conmpounds such as 10 benzene, xyl ene, nonochl orobenzene and

di chl orobenzene, cell osol ves such as nethoxyet hanol and et hoxyet hanol, and
hydr ocar bons such as hexane, pentane, 2g£ycl ohexane and net hyl cycl ohexane.
The nmenbrane thickness of the recording |ayer is preferably 100 th-10 pm
nore preferably 200-2, 000 A 15 Enbodinents of the Iight stabilizer to be

et ow. TP z”:saﬁoar 10, b fnio” Soafety S Rl Fang 3500 MR s

S Z -- h d

v ogen BYEEER Ao RY ksl e a&r%?rr §$r°e"afgapa°§i P et B B,
wh d : id het |

hove a sakboRbtR b Bous Stn ot i Dok wherein Fo. Kb, 1t and R are

the sanme or different, and represent a hydrogen atom a hal ogen atom "an
al kyl group, an aryI group, a cyclic alkyl group or a heterocyclic group,

whergin said aI group, said aryl group, said cyclic alkyl group or said
heterocycllc roup IS bound dlrectly or indirectly via a dival ent

| i nki ng group. (C)
N Ry
1,“ R,
R. Ry

wherein R,, R,, Rc and Rd are the same or different, and represent a hydrogen atom, a
halogen atom, an alkyl group, an aryl group, a cyclic alkyl group or a heterocyclic group,
wherein said alkyl group, said aryl group, said cyclic alkyl group or said heterocyclic
group is bound direetly or indirectly via a divalent linking group, and R, and R, are the
10 same or different,. axrd represent a hydrogen atom, an alkyl group, an aryl group, an acyl

group, a carboxyl group or a sulfo group.

®)

wherein X represente Oor S, R, R, and R, are the same or diﬁ'erent, and represent an
15 alkyl group, an aryl group or a cyclic alkyl group, wherein said alkyl group, said aryl
‘group or said cyclic alkyl group may have a substituent which is bound directly or via an

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

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



S CdS\/ MCX wherein X represents 0, S or CR2Rb, wherein Ra and Rb are
" the same or different, and represent CN, COR , COORd, CONK #AS®H2R9% or a
group of atonms necessary for 10 forming a 5- or 6- menber ed ring, and
wherein k"-Rg are the sane or different, and represent an al kyl group or an
aryl group, wherein said alkyl group oz5said aryl group may have a
substituent. (D) 15 wherein R'" Rb, R and Rd are the sanme or different, and
~represent a hydrogen atom a halogen atom an al kyl group, an aryl group,
a cyclic alkyl @%oup or a heterocyclic group, wherein said alkyl group,
said aryl group, “said cyclic alkyl group or said heterocyclic 4 April 2005
24 group is bound dirR¢tly or indirketly via a divalent |inking group, and
R represents a hydro {al kyl group, -an aryl group, an acyl
group, a carboxyl grou a&ponylarkyl group or a sulfo group. 5
(E) Rd N\p,N 1M "R N\R R Rd whgreilf R Ro, R and Rd are the same or
different, and represe hydr &gen at om a hal ogen atom an al kyl group,
an aryl group, a cyclrf alkyl groupRor a heterocyclic group, wherein said
al kyl group, said aryl grodp, safd cyclic alkyl group or said heterocyclic
wherein X represents O or §, R, R, and R, are the same or different, and represent an

alkyl group an aryl group or a cyclic alkyl group, wherein said alkyl 'grohp, said aryl
group or said cyclic alkyl group may have a substituent which is bound directly or via an
5 oxy group, a thio group or an amino group, R, represents an alkyl group or an aryl group,

~and the symbol:

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

\@/

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

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

said heterocyclic group may have a substituent.

\@/

15 wherein R, R,, Rc and R, are the same or dlﬂ‘ereng and represent a hydrogen atom, a



group is bound directly or indirectly via a divalent |inking group, and R
“and Rf are the 10 same or different, and represent a hydrog Bl

al kyl group, an aryl group, an acyl group, a carboxyl group or a sulfo
.group. (F) -x x XNO /MRb Ro R~ wherein X represents 0 or S, R' Rb and RO
are the sanme or different, and represedd an 15 al kyl group, an aryl group
or a cyclic alkyl group, wherein said alkyl group, said aryl group or said
cyclic alkyl group may have a substituent which is bound directly or via an

" enr Ssent L e e U oI Bolh ot PP ol SRR R TPy
25 R whepaliinXAi# Q kgﬁ gfbtt.lﬁogai(? rawﬁgrry P, @Qdﬂ%@llgallﬁi dﬁeorsﬁi!;ﬂa{lélérogﬂ(ghfcer ent,

and represent an up a gro

wherein s QP%M‘“\%{?‘E{@ ﬁabou A ‘5”5” hgﬁmglgcql cycl ic aI kyI group rray

have.a substituent irectly or

)
Ra a
R
Ry O\e /O b
7 M\N
R, T I Rg
Ry R R Ry

wﬁerein R, R, R, and R, are the same or different, and represent a hydrogen atom, a
halogen ato_rrl; an alkyl group, an aryl group, a cyclic alkyl group or a heterocyclic group,
wherein said alkyi group, said aryl group or said cyclic alkyl groﬁp 1s bound directly or
1nd1rectly via a divalent lmklng group, R, represents a hydrogen atom, an alkyl group,

10 aryl group, an acyl group, a carboxyl group or a sulfo group.

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

Co, or the like, and may have a charge to form a salt with a cation, and in addition, other

ligands may be bonded above or below M. Such salts may be used also as a light

15 -~ stabilizer. The alkyl, cyclic alkyl, aryl and heterocyclic groups and substituents therefor
. include those described above.

More preferable embodiments are shown in Table 2



;

5 oxy group, a thio group or an am no group, R represents an Ilﬁy group or

“an aryl group, and the synbol: CC -C represents C=CG-C or C

Ra Mp~ Rb . ORb 10 wherein R and Rb are the same or dlfferent and
represent a hydrogen atom an al kyl group, an aryl group or a het erocyclic

'.group, wherein said al kyl group, said @yl group or said heterocyclic

group may have a substituent. Rd Rd 15 wherein R* Rb, R and Rd are the

sanme or different, and represent a hydrogen atom a 4 April 2005 26 hal ogen
atom an al kyl group, an-aryl group, Tableyclic al kyl group or a heterocyclic
group, wherein said allkybodinentpof maiaticampibx-tiglismbilizatsd cyclic al kyl group

or said Hetpeaty{ddres- or oup ifs boupd difectlly or ipdiTedqtTy|via Jeofhc¥a] ent
l'i nki ng droatplet Bhniiier el R R ' and%iRd ame tnepsarfexort difffeqdsn| and
.represent aNlaydr &u%gom&a %og?ﬁ”ato B anﬂglky'l rqup, ag/tajryl gr pup, -
‘a CyCl i Cfat r\yl SLE et uuy (l e gtot — vhreetrrr-gorraral Ir\y =&e, T
said aryl olup ?@l gi/ ijc ahk/I “grpup ils bounfl directly ‘o N% rpctly
via a di val enf 1 ghg QF Op, K f ¢PLESENLS [a Nydrpgen grom; @n al Kyt
group, ar 10 ary up, “an Hcyf @foup,|a carboxyl | groupg or {a sul fo grpup.
In the fqrmulzme (A(B(J)| Mirgqpresents jal o ansi tionf netalf sudhyasinig yPH.
Pt, Cu, |Co, or the I'ike, and may have charge to|[formja salt th a*
cation, gnd i4 addiBi)on 6of hgiOCH,gaktis| nHy |be -bonfed- aove (@ ubel ow M
Such sal t{s—maybe-used = | i-ght -

5 <o | -1 =1 =-1-1 - — o |co|NBu,

6 (C) — — - — - — S [Ni| CN

7 (D) H |OCH,| H H |CHCOCEY] — — {|Pd|NBu,

8 (D) H H H H | CH, - — [Ni|PBu,

g (D) H CH, | H H | CH, — — |Pt|NPe,

10 (E) H H H H |CH; |CH;} — |[Ni|[NBu,

1] () | H OCH,| H | H |C,H;|C,Hs — |P¢|NEt,

12 (F) H H H - - — O |Cu|NBu,

13 (F) H H H - — - O |[Ni|PBu,

14 (F) H Ph | H - — - S [Ni|NOc,

15 (G) H H H H — - O |[Ni|[NBu,

16 (G) H H | H| H — — | S |[Ni|PEt,

17 (HY { Ph Ph | — - - — — {Pd|NBu,

18 (M | H ] H[H[H] = | = [ |Ni|[NBu,|

19 (1) | H [oCH,| H [H | — | = | = [Ni|[PEt,|

20 M | H | H |[H|[H|CH,| = |=|Ni|[NBu,

2t | () | H | H |1 |H][CH,]| - |- |Ni|PBu,

22 (N H CH, | H H [C,Hy{ — —~ ICu|NOc,

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



15 stabilizer. The alkyl, cyclic alkyl, aryl and heterocyclic groups and
" substituents therefor include those described above. Mre préfieilz80e
enbodi ments ate shown in Table 2. 4 April 2005 27 Table 2 Metal Corres-
Count er Conpl ex ondi ng R RoR~Rd. Relit.XMcCation Nos.Structure

1( A) PhPh- - - - - CuNBu4 2(A)C 4 H 9CAHI---28N i- 3(B)CIHCIC 1---NiNB u -4 -
4(B) HOCH3HH---C u- 5(C)------ OCoNBu4 6(C)------ SN i CN

7( D) HOCH3HHCH2COCEL - - Pd. NB u 4 8( D) HHHHCH3- - N i PBu4 9( D) HCH3HHCH3- - Pt NPe4

10( E) HHHI-£§H3CI-BAJI}Jn{alﬁ@lzh%ll.lj‘:ilif%]_:‘i}_| W&gﬁ%@@%) PtNEt 4 12(F) HHH— - OCuNBu4

13( F) HHH - u 4 14(
Following compounds may be used.

R, R
(ot <

wherein R, Ry, R; and R; are the same or different, and each represents a hydrogen atom,
5 or an alkyl group optionally having a substituent, X represents an acid anion, and G is,

whenm is 1 or 2,

wherein pis 1 or 2, and is, when m 1s 2,

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

More preferred embodiments are shown in Table 3.



15( G HHHH- - ONi NBu4 16(G) HHHH- - SNi PEt 4 17(H)PhPh ----- PdNBu4 18( | ) HHHH-- - N
i NBu4 19( | ) HOCH3HH---NiPE t.4 20( J )HHHHCH3--N i NBu4 214 Agril 2005

) HHHHCAHO- - N i PBu4 22(J) HCH3HHCAH9- - CuNCc4 Enbodi nents of net al

conpl ex-light stabilizers Et: ethyl group, Bu: butyl group; Pe: pentyl
group, Qc: octyl group, and Ph: phenyl group 4 April 2005 28 2) Aromatic
am ne-light stabilizers (see Table 3) 29Fol | owi ng conpounds may be used. FR
"RB\'i NNGom/(\~/ NZ XrP \ )2] wherein R Rh, R and R are the sane
or different, and each represents a hydrogen atom 5 or an al kyl group
optionally havi ng a substituent, X r&pleésents an acid anion, and Gis,

when mis 1 or_ 2, Embedigientspfiamirium@y intynivamand diimovien compsuidls wherein al | of

exi sti ng @ mgtl rings nay be substituted wth anjalkyl gr pup havi g frjom
l1to6 ¢ ﬁi%’f s, Ran al kogry group Rlavmgfr}qmlto @ car pon gt ony, A
hal ogen
101 | C,H, C,H, C,H, C,Hy |Z1.p=2] C10, {1
102 C,H; | C,H; | C,Hy | C,H; {Z1.p=1} SbF, | 1
103 | C,H, | C,H, | C,H, | C,H, |z1.p=1] Br | 1
104 C,H, | C4H, | C,H, | c,H, |[Zz1.p=2] PF, | 1
105 C,H, C,H, C,H, C,Hy |Z1.p=1] C10, | 1
106 C,H, H C,H, H Z1.p=1] C10, | 1
107 C,H. C,H; | C,H, C,Hy {Z1.p=2 Cl 1
108 | C4H,, H CeH,, H Z1.p=1{ SbF, | 1
109 | C,H,, H CeH,, H Z1i.p=1{ c10, | 1
110 C,H C,H, C,H. C,H, {Z1.,p=1] SbF, | 1
111 CyH, | C,H, | C,H, | C,H, {Z1.p=2{ C10, | 1
112 C,Hs | C,H; C,H, C,H, Z 2 PF, 2
ns | ¢,H, | ¢c,H, | C,H, | C,H, z2 | clo, | 2
114 C,H, | C,H, | C,H, | C.H, Z2 SbF, | 2
115 C,H, H C,H, H Z2 AsF, | 2
116 c,H, | C,H, | C,H, | C,H, Z 2 I 2
117 | C,H,, H CeH,, H z2 | Cl10,| 2
' E i j ; Z2: :::
P
 ¢. Undercoat layer
5 The undercoat layer is used for the purpose of (1) an improvement in

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

storage stability of the recording layer, (4) an enhancement of the reflectance, (5) a



10 a hydroxyl group. Mre preferred enbodi nents are shown in Table 3. 4

* April 2005 Table 3 Conpound RnR R GXm Nos. 101C2H5C2H5C2H5C2HARTI208E2C 1041
102C2H5C2H5C2HBC2H5Z1, p=1SbF61 103C3H7C3H/C3H/C3H7Z 1, p=1B r1l

- 104C3H/C3H7/C3H/C3H7Z 1, p=2P F 61 105CAHOCAHOCAHOCAHO9Z 1, p=1C 1 041

" 106C3H7HC3H7HZ 1, p=1C 1 041 107C2H5C2HHC2H5C2H5Z 1p=2Cl 1 108C6H13HC6HL3HZ
1, p=1S b F 61 109C6H13HC6HL3HZ 1, p=1C 1 041 :
110C2H5C2H5C2HB C2H5Z1, p=1SbF61 111C3H7/C3H/C3H/C3H7Z 1, p=2C 1 041

2 oG AR S BP0 LR e miegtirer
212 117C5|(_)|1:'L 1?51";'5 orlljr%?’,l_ézr tﬁeclﬂ%e. O%tﬁ :rLegalzc? to the pgt%%(saer &€ 85, rlngéll'grrnolecular materials,
for example, Yarious polymers such as ionomer resin, polyamide resin',rvi_nyl resin, natural
resin, hatufal polyméf, Siliéoﬁe, liquid rubber, or the liké, silane cﬁﬁpling agents, or the
5 like may be used. | With regard to the purposes of (2) and (3); in addition to the
aforementioned macromolecular materials, inorganic compounds such as Si0, MgFE, SiO,,
TiO, ZnO, TiN, SiN, or the like, and further metals or semimetals su;:h as Zn, Cu, Ny, Ci,
Ge, Se, Au, Ag, Al, or the like may be used. In addition, 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 |

10 methine dye, a xanthene dye, or the like may be used. With regard to the purposes of (5)

and (6), a ultraviolet-curi . ] S i lastic res he il
may Be used. : |
The membrane thickness of the undercoat layer is prgferably 0.01.-30 pm; more

preferabfy 0.05-10 pm.

15
| d. Metal reflective layer
Examples of the material for the metal reflective layer include pdorly erodable
metals, semimetals, and the like exhibiting a high reflectance themsélves. Embodiments
of the material for the metal reflective laye; include Au, Ag, Cr, Ni, Al, Fe, Sn, land the
20 '.like, but Au, Ag and Al are most prgfe;red"from ‘a viewpoint of the reflectance and -

productivity. These metals or semimetals maj be used aloné 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 reflective layer is preferably 50-

25 5,000 A, more preferably 100-3,000 A.



The undercoat |ayer is used for the purpose of (1) an inprovenent in

- adherability, (2) a barrier against water, gases, or the |iKeApil2P0an

i nprovenent in the storage stability of the recording |ayer, (4) an
enhancenment of the reflectance, (5) a 29 Enbodi nents of am ni um i noni um and
di i moni um conpounds 4 April 2005 30 prgtection of the substrate froma
solvent, (6) a formation of a guiding groove, guiding pit or preformat, or
the like. Wth regard to the purpose of (1), nmacronol ecular materials, for

cxampl e Y211 oU5pOLIELS, GG E S LORSRR i Pl Yo e fesin. Vi)
i S Ml e A4 A e
o tho- 1 RuPPR AT 7 oRARRRH A E o, R e ieoing Tofhy SRR oY
L: F(raa\r/r:agl f)re_ uﬁgei 2 gfé@ﬁgr%@f 3§)[ c.)_ %‘ﬁ% pyr poslgs_ ofre%ac;% ang) (E? ?_ ' . lt-i o
the 11 ko FRagt ity o hNEHRSEIHb KN docfob R I P 1\

pr ef er abl Y4 R SRORD, BORE1iRE HhLbE Rl Aol FickGarRinattilaland b Aho-Seildniz! T ve

| ayer Exanples’o matertal Tor the neta ecti Ve yer 1 nclude
poorly er I ) I ' hi, Db [

POOT LY, 1 ARG ch BF Rl e A RRS) Sy APt dohBrEI BB i,
~reflecti v ,ayer alip'ﬂ&tlidjﬂfdr&hrbd%g; ndthiral MibbeNstyréiR-butldiene 28ofoBfene rubber,

10 wax, alkyd, drying oil, or rosin, thermosetting resins such as epoxy resin, phenol resin,

polyurethane resin, melamine resin, or urea resin, ultraviolet-curing resins such as

polyester acrylate, epoxy acrylate, urethane acrylate, or silicone acrylate, or the like may
" be used as an organic material, but among them, the'ultraviolet-buriné resins may be
i)referably used in that they have the excellent productivity.

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

20 layer.

f. Protective subétrate
A protective substrate should be transmittable to the wavelength of the laser
beam o be used when the laser beam is irradiated from this protective substrate side,
25 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



20 li ke, but Au, Ag and Al are most preferred froma viewpoint of the

" refl ectance and productivity. These netals or seninetals maytHerilg88% al one
or as an alloy of two of them The nmethod for form ng a nenbrane includes a
vapor deposition, a sputtering, and the |ike. The nenbrane thickness of
the netal reflective layer is preferalkjoyy 50- 25 5,000 A nore preferably,
100-3,000 A. 4 April 2005 31 e. Protective |ayer, substrate surface-hard
~coating layer A protective Iayer and a substrate surface-hard coating .|ayer

df f th di
(re oot g an dspiMi AR 35ufiped A BaRlcy 56k n€ Polfesion Sy %ﬁe&ur‘ .”Er;ra%{% an
f th d
Lboorbin %Y&@P@S(é}{ o RRIBIEh 3 ihaitindh e PP T, AReuShe, A afeTings it
regard to %ye%ihc &alstd}zh@l& %B@s described for the under coat | ayer

‘may be use |on’ O the i ke may be used-as an
i norgani c ‘materi aI and therno-softening resins such as pol ynet hyl
acryl ate, pOcharbonate pol ystyrene, polyester, vinyl resin, cellulose,

al i p@atr hydr %aq'lrg %%d%&%q%}ae rubber, styrene-butadiene, chloroprene

r ubber, rying oil, or rosin, thernosetting resins such as
epoxy res' ” UAF‘sanlla B, a |n¥d1!£r?atl Ea%sé ere”rt%loafgc&%nfgeﬁl'eﬁ'ia iy HE €2
resin, ul travio curing Fe5ins suc yes acry epoxy

acryl at e,,qLf SLIRGE a flﬁd’do%t%ft nrﬁaddﬁ%ﬁ?%ltﬁa‘%idf% Zhfing Bf h@t']ﬁel{ édh%sﬁ@syare be used

as an organr C mater but a curing resins may
be pref %’rﬁ@ﬁ’{.“sed in that they have the excellent productivity. 15 The
menbr ane 't ness of the protective |layer or the substrate surface-hard
coating layer is preferably 0.01-30 pm nore preferably 0.05-10 pm In the-
present invention, stabi lizers, di sper Si ng agents flame retardants, ,
| ubjg cants, 2 ~ : Sskibgl zers or the |Iike may

The following Examples further illustrate the present invention, but arenottobe

construed to limit the scope of the present invention.

\_Svnthesis of § fium C 1
15  Example 1

895 g of 3,4-dimeth0xy—3-cycl-obutene-l,Z;dione and 12.74 g of 1-phenyl-3-

prepylpyrazolin-S-one were dissolved in 150 ml of methanol. To this solution, 8.71 g of

potassium carbonate was added, and then tlrxe mixture was stirred at 25 °C for 1 hour.

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

B 20 added to a mixture of 3 8 of potassmm carbonate and 130 ml of water, followed by

reacting at 50 °C for 5 hours. After the reactron was completed 100 ml of 1 mol

aqueous hydrochloric acid was added to the mixture, and then the insoluble material was

collected by ﬁlrration. To the obtained solid were added 90 ml of #-butanol, 45 ml of

toluene and 9.30 g of 5-c‘h10r0-l,3,3—trimethy1-2-methyleneindoline, and the mixture was

25  treated at 110 °C for S5 hours. Then; 100 ml of methanol was added thereto, and

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



protective |ayer and substrate surface-hard coating |ayer as described for
the recording 20 layer. f. Protective substrate A protectiveApii280% at e
shoul d be transmittable to the wavel ength of the |aser beamto be used
when the | aser beamis irradiated fromthis protective substrate side, 25
whereas it may be transmttable or notggto the wavel ength when it is used as
a nere protective plate. The materials which may be used for the protective
substrate are the 4 April 2005 32 sane as those for the substrate, and

DLt o BB S 145 AL B T 5o B 8 B0 1

gl asses, or t sed esi ve, . adhesi ve
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Tnvention The following Exanples further Illustrate the present invention,

out are not to o construed to limt the scope of the present invention. A

308 meoReRs AR R SRR T O, SRR Gor e s SR N .
propyl pyrazol i n-5-one were dissol ved i P%&%g;ﬁaggéﬁ?fgg?%N ‘gqmt,hl S

solution, 8.71 g of potassium carbona en the m xture
oi 1 act edr oy REEGFhm R G, £ ek el o GEEL /8740 AT P07 5
g of potg$3i ¥H931P@ARL $1)2881530 M Wy, ¥Wabehu, kP13 AREL ), 5.63 (2H, m),
5.70 (1H, s), 6.86-6.88 (3H, m), 7.02-7.26 (15H, m), 7.83-7.97 (6H, m);
10 IR (KBr) cmr': 2958, 1753, 1633, 1081, 794.

Example 2
‘In a manner similar to that in Examp_le' lrexcept that 1-phenyl-3-.
isopropylpyrazolin-5-one was used instead of 1-phenyl-3-propylpyrazolin-5-one, 9.84 g

15 of the compound 2 was obtained.

Elemental analysis_ (Cs . H;5 AICI; N, O, ):  Caled. (%): C, 67.81, H, 5.08, N, 8.47
Found (%): C, 67.60, H, 4.97, N, 8.38;
'H-NMR 5(CDCL) ppm: 1.22-1.35 (18H, m), 137-1.62 (18H, m), 3.38 (3H, m), 3.66-
20 . 3.89 (3H, m), 5.61 (2H, m), 5.68 (1H, s), 6.85-6.87 (3H, m), 7.00-7.52 (15H, 'm), 7.86-
798 (6Hm); o - |
IR (KBr) cm’: 2966, 1764, 1570, 1085, 793.

Example 3

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

5-one was used instead of 1-phenyl-3-propylpyrazolin-5-one, 3.44 g of the compound 3



reacting at 50 C for 5 hours. After the reaction was completed, 100 m of 1
mol | aqueous hydrochloric acid was added to the m xture, arfARH 2808 he
insoluble material was- collected by filtration. To the obtained solid were
added 90 m of n-butanol, 45 m of toluene and 9.30 g of

5-chloro-1, 3, 3-trinmethyl -2- met hyl enei igiol i ne, and the m xture was 25 .
treated at 110 C for 5 hours. Then, 100 m of nethanol was added thereto,
and followed by reacting at 80 C for 1 hour. The precipitate was then

col | ected £¥ fl|&{atlon 4 April 2005 33 To the obtained solid were added
175 m of" acetate, 17.5 m of acetic acid and 4.97 g of alum nium
.trls(ethylacetoacetate) foll owed by reacting at 50 C for 2 hours. The

i nsoluble material was collected by filtration to give 13.75 g of the

conpound 4 9 d. (99: C

67.81, 11 él%mg’ét%l‘ﬁi[‘ri?’g Zb“a@%m?ﬁ%% Cgfd%ﬁwﬁlgi%lg’sﬁ %}4 @F%% " H NVR

- S(CDC13) ppm 0.96 (3H, t, J=73 Hz), 7 04 (3H, t,

J 7.3 Hz)., 1.26-1.81 (24H, m), 2.81- 3@‘%“‘%@& Ctnf3g§%§% N. 9% > 3,44 (6H,
63 . S 6- 6.88 (3H, m, 702726(15H m,

7. 83§7 97'&%@%@;“11%9% 9%6&5%87 ?nf?g }%{8 1753, 1633, 1081, 794. Exanple 2

In a manner simlar to that in Exanple 1 except that 1-phenyl-3-

i sopropyl pyrazolin-5-one was used instead of

~ 1- phenyl 'ﬁ?@%ﬂﬂ' pyrazolin-5-one, 9.84 g 15 of the conpound 2 was
obtai ned. nental analysis (C34 H7 5 ANCI3 N9 @@ ): Calcd. (99: C, 67.81,

EiomS' 1ot 55 ) 185%%)&&( b 97 Toll ’?%‘ﬂi i ?%%ﬁlthaﬁ M@e@ggm *} 6o
3H, w5 w68 ubdilitste 0, 15H -
( ”236_I§etﬁélg%\zalibhm g w?iﬁ Béﬁi]d]ié r% a:?i)ozf 16%%1@3 %Zog(lv?_}% 1‘8850&7 61?(1 $33(

10 trimethyl-2-methyleneindoline was used instead of 5-chloro-1,3,3-trimethyl-2-

__methyleneindoline, 0.68 g of the compound 4 was obtained

Eleﬁental analysis (C, , Hy 4 AIN;3 0,): ' Cal_?:d. (%): C, 72.04, H, 5.12, N, 9.69.
| Found (%0): C, 71.95, H, 5.11, N, 9.42;
15 'H-NMR 8(CDCL) ppm: 1.60 (8L m), 2.42 (3H, 5), 2.52 (3H 5), 2.64 (3H, s), 3.48 (6H,
m), 3.58 (3H, m), 5.65 (2H, m), 5.74 (1H, 5), 6.97-7.30 (21H, m), 7.82-8.01 (6H, m); |
IR (XBr) -Cm'lz 2964, 1763, 1601, 1095, 798.

Example 5
20 ‘In a_manner sum}ar to that in Example 1. except that 3-methy1- -phenyl

pyrazolm- -one was used instead of 1- phenyl- -propylpyrazohn—S—one 099 g of the

compound 5 was obtained.

Elemental analysis (C, {Hy 3 AICL N, Q,):  Caled. (%): C, 66.74, H 4.52, N, 9.98
25 - Found (%): C, 65.61, H, 4.59, N, 9.74,
'H-NMR 8(CDCL,) ppm: 1.64 (18H, m), 2.44 (3HL 5), 2.54 (3H, s), 2.62 (3H, s), 3.42 (6H,



Exanple 3 25 In a manner simlar to that in Exarrple 1 except that

- 1-net hyl - 3- propyl pyrazol i n- 5-one was used instead of 4 April 2005

1- phenyl - 3- propyl pyrazol i n-5-one, 3.44 g of the compound 3 4 April 2005 34
was obtai ned. Elenental analysis (C69 116 9 AMCI3 N9 O ): Calcd. (99: C
"63.67, H 5.34, N, 9.68 Found (%: C363.81, H 557, N, 9.46; 5 IR (KBr)
cm: 2960, 1763, 1587, 1099, 798. Exanple 4 In a manner simlar to that in
Exanpl e 1 except that 1-phenyl-3- nethyl pyrazolin-5-one was used |nstead of

L ot oyt P A KRERET R s ofLls Dntdzafbfom. m. 7.00.734 (15K m)

5-chl oro- hyl -2- nmethyl | eneindnline, 0.68 g of the conpound 4
vvas obt ai %3@7%7}3@%‘:’:9 anal ysis (C,, 116 6 AVMNO 0.9): Calcd. (%: C, 72.04,

| 5. 12, 69, 5 I-, 5. 11, N, 9.42: 15 'H NWR
: 5(00013) 5{?9%3@ %g‘gﬁ%%(ﬁ(%ooz?ﬂ %%g s), 2.52 (311, s), 2.64 (311, s),
3.48 (611, ), 358(31 I, m, 5.65 (2H M- 5.74 (111, s), 6.97-7.30

(21H, m, 7. 82 8.01(611, n) IR(KBr) cm: 2964, 1763, 1601, 1095, 798.
Exan?)le 5,20 I.n.a manner simlar to that in Exanple 1. except that

3- ° hy: F‘Kﬁr%lﬁ?: pyralzol i n-5-one was used i nstead of 4 d
1- 3 5-.

25 B onental ol A Bt G SHRP S0 0 o Tuope I BRCH pgtne (R "
4.52, N, E . 74 ' H-.N 5 3

1.64 (18 1%?&2’5’3,’19%@1 (%{%?E? %'s?f ?‘%f%‘ﬁte?% fﬁlE"pi‘?‘,‘ywi‘%?l’?]ﬂff?"l's‘%y;"%é%ﬂ §)11ppm

of the compound 6 was obtained.

10 Elemental analysis (Cg, Hgo AICL, N, O;):  Caled. (%): C, 63.67, H, 5.34, N, 9.56
Found (%): C, 63.67, H, 5.55, N, 9.68;

'H- NMRS(CDCI_.J ppm: 1.24-1.31 (18H, m), 1.57-1.88 (18H, m), 3.13 (SH, m), 3.45 (3H,
m) 3.74-3.81 (3H, m), 5.71 (2H, m), 6. 85-6.87 (3H, m), 7. 17-7.27 (6H, m); '
IR (KBr) cm™: 2966, 1763, 1610, 1166, 798.

15
Example 7
In a manner similar to that in Example 1 except that 2.65 g of 5-bromo-1,3,3-
trimethyl-2-methyleneindoline was used instead of S-chloro—1,3,3-trimethy142-
methyleneindoline, 4.23 g of -the compound 7 was obtained.
20

Elemental analysis (Cg,H,sAIBr,N,O,): Calcd. (%0): C, 62.23, H, 4.66, N, 7.78
Found (%): C, 62.34, H, 4.65, N, 7.80;
'H-NMR §(CDCL) ppm: 0.94-1.07 (9H, m), 1.56-1.81 (24H, m), 2.81-3.12 (6H, m), 3.39-
343 (9H, m), 5.63-5.70 (3H, m), 6.81-6.83 (3H, m), 7.01-7.24 (12H, m), 7.38-7.41 (3,
25 m), 7.82-7.96 (6H, m), |
IR (KBr) cm™: 2960, 1765, 1603, 1074, 1012.



4 April 2005 35 m, 3.46 (3H, m, 5.60 (211, m, 5.69 (111, s), 6.87-6.89
" (311, n), 7.00-7.34 (15H, n), 7.80-7.97 (611, m: IR (KBr) £Aprl 268856,
1763, 1600, 1091, 793. 5 Exanple 6 In a manner simlar to that in Exanple |
except that 1-netyl-3- isopropyl pyrazolin-5 -one was used instead of

1- phenyl - 3- propyl pyrazol i n-5-one, 0.703@ of the conpound 6 was obt ai ned,
10 Elenental analysis (C6 9 H6 9 AICL3 N9 O ): Calcd. (99: C 63.67, H,
5.34, N, 9.56 Found (%: C, 63.67, H 5:553 N, 9.68; 'H NVR S(CDC13) ppm
1.24-1.31 (1811, nm), 1.57-1.88 (1811; m, 3.13 (911, m, 3.45 (311, m,
3.74-3.81 (311, m), 5.71 (211, n), 6.85-6.87 (311, m), 7.17-7.27 (6H m;

| R (KBr) : 66, 1763, 1610, 1166, 798. 15 Exanple 7 In a manner simlar
to that i le 1 except that 2.65 g of 5-brono-1, 3, 3-

5icntora-1,. . (01 AR SAOMTgTR HBenal?l R8s 0 of Renebbfio 7 vas

Ay mﬁf%@%@@%@ﬁ?ﬁ‘é "%*S( Rl N L TR R
0.9 2411, n), 2.81-3.12 (611, ny, 3.39-

5 2135(9115&?1g%f§‘%23°§m§%f51é3?#"%?‘%%(81-6.8?(311, m 7.81-7.2?(1211, m,

7.38-7.41 (311, 25 n), 7.82-7.96 (611, m: IR (KBr) cmd: 2960, 1765, 1603,

1074, 1012. 4 April 2005 |

Elemental analysis (C;,H, AICI,N,O,): Calcd. (%0): C, 65.69, H, 4.81, N, 8.62
Found (%): C, 65.97, H, 4.71, N, 8.35;
IR (KBr) cm': 2927, 1763, 1635, 1082, 1009,

10
Example 9 '

In a manner similar to that in Example 1 except that 3.76 g of 3-methy1-l -(4-
methylphenyl)pyrazolm~5—one was used instead of 1-phenyl-3 -propyipyrazolm—S one,
5.97 g of the compound 9 was obtained.

15 |
Elemental analysis (C;Hg, AICLINOy): Caled. (%): C, 67.56, H, 4.81, N, 8.72
Found (%): C, 67.29, H, 4.71, N, 8.50;
. IR (KBr) cm: 2926, 1763, 1635, 1084, 939.

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

25

Elemental analysis (CgH; AIN,O,): Calcd. (%). C, 73.24, H, 5.93, N, 8.84



36 Exanple 8 In a manner simlar to that in Exanple 1 except that 76 g of
* 3-met hyl - 1- (3- net hyl phenyl ) pyrazol i n-5-one was used |nstead46P"!2005 -
1- phenyl - 3- propyl pyrazolin-5-one, 5 5.60 g of the conpound 8 was obt ai ned.
El emental analysis (CS, Hf i 9A1C 3NOM9): Calcd. (9%9: C, 65.69, H 4.81, N,
8.62 Found (%9: C, 65.97, H 4.71, N, 38.35 |IR(KBr)cni': 2927, 1763, .
1635, 1082, 1009. 10 Exanple In a manner simlar to that in Exanple 1
except that 3:76 g of 3-nmethyl-I1-(4- nethyl phenyl)pyrazolin-5-one was used

obtained. 15 B omenial analyals (G 1 Hooiensiace) B Bafla A0 T 67 56,
L s e B el A A biTrear
used | Eff S @R DR aR P ), S5y B0, b %ggi%nﬁfsﬁz%lgggfﬂ m), "
1,3,3-tri m é}ﬂe ?’hgﬁ?&ggﬁ%@?ﬁnw?g@% ﬂf t he conEognd 10 was

5 os.d N BB R0 daB R 5 T T e K s ve N s e

Example 11

In a manner similar to that in Example 1 except that 194 g of 1-(3-
methylphenyl)-3-propylpyrazolin-5-one was used instead of 1-phenyl-3-propylpyrazolin-

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

Elemental analysis (CoHuAICLN,Op):  Calod. (%): C, 68.30, H, 5.93,N, 824
- o Found(%)C6824H,563N844
H-NMR §(CDCL,) ppm: 0.94-1.07 (9H, m), 1.39-1.81 (24EL, m), 2.14-2.25 (9H, m), 2.77-
15 3.11(6H, m),3.42-3.45 (9H, m), 5.60-5.70 (3H, m), 6.84-6.88 (6, m), 6.99-7.07 (6H, m),
7.23-7.27 (3H, m), 7.59-7.81 (6H, m);
IR (KBr) cm’; 2960, 1763, 1637, 1072, 941.

Example 12

2 . In a manner smlllar to that in Example 1 -except that 541 g of 1-(4-
methylphenyl)-3-propylpyrazolm— -one was used mstcad of l-phenyl- -propylpyrazolin-

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

‘Elemental analysis (C,H;, AICL,N;O,): Caled. (%): C,68.30,H, 534, N, 8.24
25 | " Found (%): C, 68.50, H, 5.50, N, 8.44;
'H-NMR 8(CDCl,) ppm: 0.94-1.06 (9H, m), 1.42-1.78 (24H, m), 2.21 (9H, s), 2.81-3.11



"H- NWVR 6(CDC13) ppm 0.94-1.04 (9H, m, 1.53-1.78 (24H, in), 12-2.24 (9H,
-m, 2.75- 3.11 (6H, m, 3:46 (9H, nm, 5.65-5.75 (3H, n), 6. SMABﬂQ@0§3H n,

6.93-7.05 (9H m, 7.11-7.15 (3H, m, 7.25-7.31 (3H, m, 7.60-7.85 (6H,

m; 5 1R (KBr) cm: 2960, 1763, 1635, 1072, 939. Exanple 11 In a manner
"simlar to that in Exanple 1 except thag 1.94 g of 1-(3- )

nmet hyl phenyl ) - 3- pr opyl pyrazol i n-5-one was used i nstead of

1- phenyl - 3- propylpyrazolin- 10 5-one, 2.89 g of the conpound 11 was

268 "R oMy a2t Mo L BAOBE NG 03 QLR T B-aBe N Sﬁm T

0.94-1. 07 1.39-1.81 (24H, m, 214225(9H m, 2.77- 15 3.11(6H,
,34237(%?7?3}@@) 5.60-5.70 (31-1, n), 6.84-6.88 (6H n), 6.99-7.07

.(6H n, 7.2 [-59-7.81 (614; m; IR KBr) cm: 2960, 1763,
1637, 107%@)0@%;}%?&7@ 2](§3§ ri1034n95§ﬂner simlar to ghat in Exanple | :
‘except that-5.41 :'g of 17(4 nethyl phenyl)- 3-propyl pyrazol i n-5-one was used"
i nstead of 1- phenyl 3- propyl pyrazolin- 5-one, 4.75 g of the conmpound 12 was
obtained. 25 .Elemental analysis (C87H81AlI CL13N9M): Calcd. (%: C, 68. 30,
H 5.734, : Found (%: C, 68. 50 H, 5.50, N, 8.44; 'H NWR 5(CDQ 3)

Apr i 12005 30, ( dhe e stag byt i Eargte 1ot g Parr 1 dapimsigigog,

gég? ?07 ﬁétéégqe—%?—bgnzmdon%é \Zvas6 6- u7$e§ 1( l_%!eagr) fl R 5(-5501)0 f:%—mgn% (3)(1-2-1 763

methyleneindoline, 2.61 g of the compound 13 was obtained.

10 Elemental analysis {CgHg, AIN,O;): Caled. (%0): C, 75.13, H, 5.52, N, 8.21
Found (%): C, 75.37, H. 5.43, N, 7.98;
NMR §(CDCI,) ppm: 0.92-1.04 (9H, m), 1.53-1.95 (24IL, m), 2.80-3.30 (6H, m), 3.59-
3.6 (9H, m), 5.78-5.92 (3H, m), 6.96-7.29 (12H, m), 7.37-8,24 (21H, m);
IR(KBr) cm™: 2960, 1763, 1632, 1074.

15
Example 14
, In a manner similar to that in Example 1 except that 5.84 g of 1-(4-
bromophenyl)-3-propylpyrazolin-5-one was used instead of 1-phenyl-3-propylpyrazolin-
5-one, 7.33 g of the compound 14 was obtained.

20 | |
Elémental analysis (CMHnA]Br3C13N909): Calcd. (%): C, 58.50,H,4.21, N, 7.31
Found (%): C, 58.37,H, 4.30, N, 7.07;
H-NMR 8(CDCL) ppm: 0.98-1.03 (SEL m), 1.60-1.77 (24H, m), 2.83-3.09 (6H, m), 3.47
(9H, br ), 5.66-5.71 (3H, m), 6.88-6.93 (3H, m), 7.14-7.20 (3H, m), 7.27-7.29 (SH, m),
25 7.78-7.83 (6H, m),
 IR(KBr) cm™: 2929, 1765, 1070,



N, 7.31 Found

5 Exanple 13 In a manner simlar to that in 'Exarrpl e 1 except that 1.40 g of

- 1,3,3-trinmethyl-2- nethyl ene-4, 5-benzi ndol i ne was used i nst eh8pdf2005

5-chloro-1, 3,3-trinethyl-2- nethyl enei ndoline, 2.61 g of the conpound 13

~was obtained. 10 El emental analysis (CO96H,, AIN9OD): Calcd. (%9: C, 75.13,
"H, 5.52, N, 8.21 Found (%: C, 75.37,4gl, 5.43, N, 7.98; 'H NWR 5(CDCl.3)

ppm 0.92-1.04 (911, n), 1.53-1.95 (2411, m, 2.80-3.30 (611, m, 3.59-
3.66 (911, m, -5.78-5.92 (3H, m, 6.96=7.29 (12H, m, 7.37-8.24 (211, m;
IR (KBr) cmi: 2960, 1763, 1632, 1074. 15 Exanple 4 In a manner simlar to
that in Exanple 1 except that 5.84 g of 1-(4-

br omophenyl ) - 3- propyl pyrazol i n-5-one was used i nstead of

1- phenyl Mﬁpyrazol in- 5-one, 7.33 g of the conpound 14 was obtai ned.

.120 El enent al agg/éiy%gneggéggﬁ:tgr %gﬂ a)mple(c):?ll %’C‘i‘ﬁpf(\l(l)\{%@tsgéﬁgﬁpp'pa‘ 4.21,
S). 5. 66 HoRPP M) Firovgpismraiosops P wisd meadiot | shen ey loyrasolin 5

(S50 g 5t 4 bbbt BB St
S oeeyt oy RGBS g 195 bt 22 ©

1, 3, 3-trinet hyl - 2- et hyl ene- 4, 5- bonzi ndol i ne was used instead of 5

Elemental analysis (CyHy; AIBrsNgO,): Calcd. (%): C, 65.09,H,4.61, N, 7.12
Found (%): C, 64.95, H, 4.68, N, 6.89;
10  'H-NMR 8(CDCL) ppm: 0.96-1.07 (SH, m), 1.48-1.93 (24H m), 2.87-3.03 (6H, m), 3.61-
3.72 (9H, m), 5.90-5.97 (3H, m), 7.15-7.29 (9H, m), 7.31-7.47 (6H, m), 7.58-7.68 G3HL,
m), 7.81-8.05 (12H, m);
IR (KBr) cm™: 2929, 1763. -

15  Example 16
In a manner similar to that in Example 1 except that 947 g of 1-(4-
chlorophenyl}-3-methlpyrazolin-5-one was used instead of 1-phenyl-3-propylpyrazolin-5-
one, and 4.60 g of 1,3 3-trimethyl-2-methylene-4,5-benzindoline was used instead of 5-

chloro-1,3,3-trimethyl-2-methyleneindoline, 8.14 g of the compound 16 was obtained.

| 20 : : : :
Elemental analysis (C%H;1A1C13N909):- Caicd. (%): C,70.39,H, 498, N, 7.70
Found (%): C, 69.99, H, 5.04, N, 7.48;
'H-NMR §(CDCL) ppm: 0.96-1.07 (9H, m), 1.51-1.94 (24H, m), 2.86-3.23 (6H, m), 3.61-
3.71 (9H, m), 5.88-5.97 (3H, m), 7.00-7.14 (6H, m), 7.20-7.33 (3H, m), 7.40-8.12 (21K,
25 m); ' |

IR (KBr) cm™: 2931, 1763, 947.



chloro-1, 3, 3-trinethyl -2-nethyl enei ndoline, 5.48 g of the conpound 15 was
" obtained. Elenmental analysis.(C96Hg, Al Br3N9C9): Calcd. (%: ApdZ009, H,
4.61, N, 7.12 Found (%: C, 64.95 H, 4.68, N, 6.89; 10 'H NWR 6( CDC13)
ppm -0.96-1.07 (94, m), 1.48-1.93 (24H nm, 2.87-3.03 (6H m, 3.61- 3.72
(9H, m, 5.90-5.97 (311, n), 7.15-7.29469H, n), 7.31-7.47 (6H ), .
7.58-7.68 (3H, m, 7.81-8.05 (1211, m; IR (KBr) cm: 2929, 1763. 15
Exanple In a manner simlar to that in Exanple 1 except that 9.47 g of
1- (4- chl orophenyl)- 3-net hl pyrazol i n-5-one was used i nstead of
1- phenyl - 3- propyl pyrazol i n-5- one, and 4.60 g of
1,3,3-triggthﬁﬂ1ﬁ-nethylene-4,5-benzindoline was used instead of 5-
chloro-1 et hyl - 2- met hyl enei ndol i ne, 8.14 g of the conpound 16 was

obt ai ned 20 El e ntal anal S Cl 3N9OO) , C 70 39 H,
4.98, N, 7.70 L laégtg’cg‘H&Aéwieﬁgercﬁé tchH ppm
096107 71 (9H,

5. 88- é@?ﬂ%@ﬂ’ﬁw s 9‘1?)8"157“%4"('%‘??‘1?5 1-Phengd propy I(Yéﬁzfﬂrﬁ"’“e? 31%%@ 12

(211 1, 1763, 947. 4 April 2005 40 Exanple 17 In
njsner Sy {Recgwp?%ﬁ?wagqpt@ le 1 except that 15.36 g of 1,3-

dlphenylpyrazolln 5 -one was used instead of
1- phenyl - 3- propyl pyrazol i n-5-one, 14.22 g 5 of the conpound 17 was

(311, ROt T g6 o3 01 809, S8 s )t ab oy

7-99-8.10,46446.7%h(27H, m), 7.65-7.80 (3, m), 7.99-8.10 (6H, m).

10 Example 18
In a manner similar to that in 'Exafnple 1 except that 13.31 g of 3-(4-
“methoxyphenyl)-3-phenylpyrazolin-5-one  was used instead of 1-phenyl-3-

propylpyfazolin—S -one, 7.30 g of the compound 18 was obtained.

15 'H-NMR §(CDCL,) ppm: 1.58 (18H, br s), 3.39-3.68 (18 m), 5.68 (3H, m), 6.57-6.86
' (9H, m), 7.14-7.27 (9H, m), 7.34-7.45 (6H, m), 7.52-7.70 (6H, m), 7.87-7.90 (6HL, m).

Example 19

In 2 manner similar to that in Example 1 except that 947 g of 1-(4-
. 20"_ ‘chlorophenyl) 3-propylpyrazolm- -one was used instead of 1- phenyl-3-propylpyrazolm-

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

Elemental analysis (C,,H,,AICI,N;O,): Calcd. (%): C, 63.40, H, 4.56, N, 7.92

| Found (%): C, 63.73, H, 477, N, 7.77,
- 25 'H-NMR §(CDCL) ppm: 0.96-1.06 (SH, m), 1.60-1.78 (24H, m), 2.81-3.10 (6H, m), 3.47
(SH, br s), 5.65-5.72 (3H, m), 6.88-6.92 (3H, m), 7.04-7.06 (3H, m), 7. 12-7.17 (6H, m),



Exanple 18 In a manner simlar to that in Exanple 1 except that 13.31 g of
3-(4- met hoxyphenyl) - 3-phenyl pyrazol i n-5-one was used i nst eafApfl 2005

1- phenyl - 3- propyl pyrazolin-5-one, 7.30 g of the conpound 18 was obtai ned.
"HNMR 5(CDCI,) ppm 1.58 (18H, br s), 3.39-3.68 (184 m, 5.68 (311, m,
6.57-6.86 (911, nm), 7.14-7.27 (911, ny; 7.34-7.45 (611, m), 7.52-7.70. -
(611, m, 7.87-7.90 (611, m. Exanple 19 In a manner S|n1Iar to that in
Exanpl e | except that 9.47 g of 1-(4- 20

chlorophe 5:0ne was used, instead of

1- phenyl - 70%@@%’?%2@%#'§29%¥5ﬁn@) 7.72 g of t he conmpound 19 was obt ai ned.
El enent al Si S 4 | Cal cd (%9: C, 63.40, H, 4.56, N, 7.92
Found (%ﬂ%@%éﬂ?s&% F&%}%g&gﬁ%?? 25 'H- NVR 6(CDCl,) ppm 0.96-1.06
(911, n), 1.60-1.78 (2411, m), 2.81-3.10 (6H, m), 3.47 (911, br s),

5.65-5.72 (3H n), 6.88-6.92 (3H .m), 7.04-7.06 (3H, m, 7.12-7.17 (6H m,

4 April 2%@5‘4& ﬁo 15 7.26-7.29 (3H, nm), 7.82-7.90 (6H, m; IR (KBr) cm:
2962, 176 1074. Exa In a manner simlar to that in Exanple 1 except

800 RS RIS R TR B B
coia nes ?E‘Qﬁﬁﬁy A BV s Bl o

0.95-1. 05 one 7%gogthecompound‘g(flwaso@(dlnzd- 73-3.07 (6H, m, 3.48-

Elemental analysis (C,;,H,,AICI.N,O,): Caled. (%): C, 63.40, H, 4.56, N, 7.92

10 | Found (%): C, 63.73, H, 4.62, N, 7.82;
'H-NMR §(CDCL) ppm: 0.95-1.05 (9H, m), 1.55-1.78 (24EL m), 2.73-3.07 (6H, m), 3.48-
3.62 (9H, m), 5.64-5.73 (3H, m), 6.89-6.91 (3H, m) 7.00-7.19 (9H, m), 7.26-7.28 (3H,
m) 7.76-8.10 (6H, m);
IR (KBr) cm™: 2962, 1763, 1599, 1074.

15
Example 21

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

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

: 20 ' 1,3,'3-tﬁmethyl—2-methyleneindoline, 3.87 g of the compound 21 was obtginecf. N

Elemental analysis (CyoH,, AIF,N;O,): Calcd. (%0): C, 67.04, H, 3.94, N, 7.82
_ Found (%): C, 67.09,H, 3.98, N, 7.79;
'H-NMR §(CDCL,) ppm: 1.63-2.14 (18H, m), 3.66-3.77 (9H, m), 5.56-6.15 (3H, m), 6.93-
25 7.31(12H, m), 7.36-7.73 (9H, m), 7.80-8.39 (12H, m);
IR (KBr) cm™: 2936, 1772, 991.



3.62 (9H, m, 5.64-5.73 (3H, m, 6.89-6.91 (3H, m, 7.00-7.19 (9H, m,

*7.26-7.28 (3H, m, 7.76-8.10 (6H, m; IR (KBr) cm: 2962, 1488ril20859,
1074. Exanple 21 In a manner simlar to that in Exanple 1 except that 9.12
g of I-phenyl-3- trifluoronethyl pyrazolin-5-one was used instead of

" 1- phenyl - 3- propyl pyrazol i n-5-one, andg2. 01 g of
1, 3,3-trinethyl-2-nethyl ene-4, 5-benzi ndol i ne was used instead of 5- chloro-
20 1, 3, 3-trinethyl-2-nmethyl enei ndoline, 3.87 g of the conpound 21 was
obt ai ned. El enental analysis (CO0H63ALFONOMO): Calcd. (%9: C, 67.04, H
3.94, N, 7:82 Found (%: C, 67.09, H 3.98, N 7.79; 'H NWR S(CDC13) ppm
1.63-2.1 18x1,.m, 3.66-3.77 (911, nm), 5.56-6.15 (311, m, 6.93- 25 7.31
(12H, m ,=F"86=r<73 (9H, in), 7.80-8.39 (1211, in); IR (KBr) cm: 2936
1772, 991. 4 il 2005 42 anpl e 22 I a ner simlar to th
Exanpl e 1 except' £hEAHET ¥y2 OEPfEFS"l agwggﬂeﬁ§?$tgh r 3Pyl ByPh ﬂo |n 5-one
was used i;nstead Qf 20| and 4
13,3t oW Sy bR ol R b o el Bbary ﬁslereaﬂpwz@%cm or o-

-tr th met hy. nel ne . t [of0)

obt abned 5&?%@%%#3%2 Eory Ein gﬁéﬂg'fﬁw@‘fsﬁg%sﬁmtﬁf%w %e% H
4.98, N, 94! 11, H 13) ppm
0.94.1. 05° %‘Pi %’lm‘l’&@‘ %“’E‘iﬁ’ygﬂﬁ‘ﬁﬂc’lfﬁe 75650 fgi"%%"“tpé’ﬁn 2%“’“% 66 (9H,
m, 5.82-5.94 (3H, m, 6.96-7.12 (6H, m, 7.18-7.31 (3H, m, 7 39-7.67 (6H,
m, 7.79-8.40 (15H, m; IR (KBr) cm7l: 2929, 1763, 945. 15Exanple 23

Elemental analysis {CqH;, AICLN,O,): Caled. (%6): C, 70.39, H, 4,98, N, 7.70
Found (%): C, 70.11, H, 5.03, N, 7.55;'
10 'H-NMR §(CDCL,) ppm: 0.94-1.05 (9H, m), 1.47-2.00 (24H, m), 2.78-3.36 (6H, m), 3.60-
 3.66 (9H, m), 5.82-5.94 (3H, m), 6.96-7.12 (6H, mj, 7.18-7.31 (3H, m), 7.39-7.67 (6H,
m), 7.79-8.40 (15H, m);
IR (KBr) crm'™ 2929, 1763, 945.

15 - Example 23
In a manner similar to that in Example 1 except that 528 g of 1-(3-
ﬂuorophenyl)-3-propjrlpyrazolin‘S-one was used instead of 1-phenyl-3r-propylpyrazolin-
5-one, and 4.62 g of 1,3,3-trimethyl-2-methylene-4,5-benzindoline was used instead of 5-
chloro-1,3,3-trimethyl-2-methyleneindoline, 8.94 g of the compound 23 was obtained.
o Elemental analysis (C%HslAlF3N909): Caled. (%%): C, 72.58 H, 5.14; N, 7.93
Found (%): C, 72.30, H, 5.32, N, 7.65;
'H-NMR &(CDCl,) ppm: 0.94-1.06 (SH, m), 1.56-1.92 (24H, m), 2.86-3.26 (6H, m), 3.60-
3.69 (9H, m), 5.84-5.95 (3H, m), 6.72-6.89 (6H, m), 7.20-7.33 (3H, m), 7.42-7.71 (9H,
25  m),7.79-8.13 (12H, m);
IR (KBr) cm™: 2931, 1734, 949.



In a manner simlar to that in Exanple 1 except that 5.28 g of 1-(3-

f 1 uor ophenyl) - 3- propyl pyrazol i n-5-one was used instead of 4 April 2005

1- phenyl - 3- propyl pyrazol i n- 5-one, and 4.62 g of

1, 3, 3-trinet hyl - 2- met hyl ene- 4, 5- benzi ndol i ne was used instead of 5-

chloro-1, 3, 3-trinet hyl -2- net hyl enei ndojgne, 8.94 g of the conpound 23 was
obt ai ned. El enental analysis (CO6H81ALF3N909): Calcd. (%9 : C, 72.58, H,

- 5.14, N, 7.93 Found (%: C 72.30, H 5.32, N 7.65 'H NVR S(CDC13) ppm
0.94-1.06 (9H, nm), 1.56-1.92 (24H, m, 2.86-3.26 (6H m, 3.60- 3.69 (9H,

m, 5.84-5.95 (3H, n), 6.72-6.89 (6H, n), 7.20-7.33 (3H, M, 7.42-7.71 (9H,

25 m, 7.§g-ﬁ:]§§1(12H, m; IR (KBr) cm: 2931, 1734, 949. 4 April 2005 43
Exanpl e 2 : nner simlar to that in Exanple 1 except that 5.28 g of

L ey 5o ool oy PROBE AL Bl 5 BAGATE ELAE T s
th7 zla| nﬁd gﬁﬁ@[}ﬁ%&g - @él}ﬁ?ﬂ&ﬁol&@%mxzwﬁ%%%glhpﬁ %gl%@“ﬂﬁ. ﬁﬁ\éﬂy@(@éﬁg?sppﬁb
0 o8 e s B e bl g . % 3,75 (9110 % A% %

- (3H, rr) 7.80-7.92 (611, n); IR(KBr) cni': 2962, 1765, 1579, 1074. Exanple
25 15 In a manner simlar to that in Exanple | except that 2.16 g of

3 bt obY! - brdfhncd EhdSOUOTELIKANERY]) PYSRROL] 908 Az Tise fyst ead of

1- phenyl - 3-propylp ohe,™ hé "conpo Was obt ai ned.
20 Found (%): C, 65.28, H. 4.62, N, 8.00;

'H-NMR 8(CDCl;) ppm: 0.96-1.06 (9H, m), 1.60-1.80 (24EL m), 2.82-3.11 (6H, m), 3.47

10 (9H, brs), 5.64-5.72 GH, m), 6.75-6.92 (9H, m), 7.07-7.17 (3H, m), 7.25-7.28 (3H, m),
7.80-7.92 (6H, m); | |
IR (KBr) cm™: 2962, 1765, 1579, 1074,

Example 25

15 In a manner similar to that in Example 1 except that 2.16 g of 3-propyl-1-(4-
triﬂuoromethylphenyi)pyrazolin—S—one was used instead of 1-phenyl-3-propylpyrazolin-5-

one, 4.44 g of the compound 25 was obtained.

Elemental analysis (CiH,AICLLF;N,O;):  Caled. (%): C, 61.76, H, 4.29, N, 7.45
20 . 2 " Found (%): C6151 H,442N720
| H NMR S(CDCI3) ppm: 0 92-1.03 (9H, m), 1.58-1.74 (24H, m), 2.87-3.08 (tfiI—I1 m), 3.45-
3.49 (9H, m), 5.69 (3H, m), 6.90-6.95 (3E, m), 7.20-7.47 (121, m), 8.08 (6H, m);
IR (KBr).cm™: 2962, 1765, 1551, 1065, |

25 Example 26

In a manner similar to that in Example 1 except that 835 g of 1-(4-



El emental anal ysis (C$, HHAMCL3FONOOO): Cal cd. (0/() C, 61.76, H, 4.29, N,

- 7.45 Found (%: C, 61.51, H 4.42, N, 7.20; 'H NWR 5(CDC13)46W|!1120@592 1.03
(911, m, 1.58-1.74 (24H, m, 2.87-3.08 (6H m, 3.45- 3.49 (911, m, 5.69
(311, m, 6.90-6.95 (3H, m, 7.20-7.47 (12H mn), 8.08 (6H m; [IR(KBr)cn:
2962, 1765, 1551, 1065. 25 Exanple 2.64/n a nmanner simlar to that in.
Exanple 1 except that 8.35 g of 1-(4 4 April 2005 44

chl or ophenyl ) - 3- nethylpyrazolin 5-one was used instead of

L5 a v b ey Y6 By lealis s atantd etiade! dxbenyldseieatpypanin-

chI oro-1, 3, 3-tri hy t. hyl enei ndol i ne .51 of the cqrrpounc% 26 was
obt ai ned. ’@P%r?&ﬂge Hoh] ge b nemb@g nzuéahe«awa ed igsterdplne 1,
4. 48, N, fudﬂl/%z’ 9.65,,..H 4.40 @@0827 ﬁI-%NI\/RSCECIB)ppm
1.48-1. 82° 1‘1"8’# A ’%tf,lm% i -*E!e@?@ﬁﬂdﬁime 9.4 @ of thocqongundp6 wgs Bbtal 91 (3H,

m, 7.00-7.48 (18H, n), 7.58-8.08 (12H, m; IR (KBr) cm: 2929, 1732, 945.
10 Exarrple 27 In a manner si m'Iar to that in Exanple 1 except that 11.53 g

1" pnyi - SRR el PR ona Saledall: 47 2088, 4 AN
Chi'oro- 1, 3. 3111 met hyl - 2ot hy T enel ndoFOHES 8% Co6 a4k X Srlound 27 vas
ooty gl ety BRI CSTIRGR) o TS ol i
G, . sorbih Bh OB il Dag Bbs iy’ 0 OO D6k .
7. 82-8. 10 &ak}y cm*: 2029, 1732, 945.
10 |
Example 27 _
In a manner similar to that in Example 1 except that 11.53 g of 1-(4-
ﬂuorophenyl) 3-methylpyrazohn- -one was used instead of 1 phenyl-3-propylpyrazohn— '
 5-one, and 7.08 g of 1,3,3-trimethyl-2-methylene-4,5-benzindoline was used instead of 5-

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

Elemental analysis (CoHg AICLF;N,O,):  Caled. (%): C, 71.85, H, 462 N, 8.38
Found (%): C, 71.92, H, 4.94, N, 8.10;
'H-NMR 8(CDCl;) ppm: 1.65-1.92 (18H, m), 2.50-2.78 (SH, m), 3.62-3.70 (9H, m), 5.84-
20 - 5.94 (3H, m), 6.75-6.91 (6H, m), 7.23-7.33 (3H, m), 7.40-7.67 (6H, m), 7.82-8.10 (15K,
N | |

IR (KBr) cm™: 2929, 1736, 945.

Example 28

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

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



M; IR (KBr) cm: 2929, 1736, 945. Exanple 28 25 In a manner sinilar to

- that in Exanple 1 except that 2.16 g of 3-propyl-I-(4- 4 April 2005

. trifluoronet hyl phenyl ) pyrazolin-5-one was used instead of
1- phenyl - 3- propyl pyrazolin-5 4 April 2005 45 5 one, and 1.29 g of

< 1,3,3-trimethyl -2-met hyl ene-4, 5- benzi ngol i ne was used instead of 5- . -
chloro-1,3, 3-trinethyl - 2- net hyl enei ndol'1 ne, 1.22 g of the conpound 28 mas
~obt ai ned. El enent al analysis (C94H$ AVFON9O): Calcd. (%: C, 68.39, IT,
4.70, N, 7.25 Found (%: 68, H 4.89, N, 7.05; 'H NVR 5(CDCl 3) ppm
0. 95- 1. oaar(egand A9 glofay i—tgsle(fqhz ethylenept, s demzinipling ¥ias usyd ingtegd of 3-72
(911, m, 88-6.00 (311, m, 7.20-7.52 (1511, m, 7.61-8.30 (15H, m; IR
(KBr) cm chltz9§13 3-rrgeshyldmethylengindplinice 1,28 g of the eraneund 23 wis ‘al?talﬂédt hat in
Exanple 1 except that 1.02 g of 5-nmethoxy-1, 3, 3-
trimethyl - 2-nethyl enei ndol i ne was used i nst ead of

5-chl-oro-1, 3,3-trinet h&l -2- et hél ene| ndol ine, 1.70 of the corrpound 29
was obt aiHementabaralysidhiHn RN s ( CERIIBEINSOES Y, iéaﬂ : C, 70. 86,

13; 5.74, N, 8.55 Found (%: C, 70.67 5. 89 N 8. 54 'H-Nl\/i? 3(CDC13)
ppm 51. 02 (911, m), 1.24-1.76 (2411, nfouad@@léf §§6§é£143%‘1 7é3544 3. 48
(911, 3 67 (911 6. 57 1(3H,

m, 7. 10- %@Cl){ﬁpmﬁ%%l Séﬁ(faﬂ AL 932 :K%?%r% 2“9)5§ 31763,
éoé]? 1E;a"ﬁg,(69}§9n)l, 058 6 A8 ! 720352 (Dt ey 76?8361{“%{-!,6 m): excem that 18.25

IR (KBr) cm™: 2931, 1765, 947.

10 Example 29
In a manner similar to that in Example 1 except that 1.02 g of 5-methoxy-1,3,3-
trimethyl-2-methyleneindoline was used mstead of 5- chloro 1,3,3 tnmethyl-z-

_ methyleneindoline, 1. 70 g of the compound 29 was obtamed

15 Elemental analysis (Cy;Hg, AIN;O,,): Calcd. (%): C, 70.86, H, 5.74, N, 8.55
Found (%): C, 70.67, H, 5.89, N, 8.54;
'H-NMR §(CDCL) ppm: 1.02 (SH, m), 1.24-1.76 (24H, m), 2.80-3.12 (6H, m), 3.44-3.48
(9L, m), 3.67 (9HL m), 5.65 (3L m), 6.57-6.90 (SHL m), 6.98-7.01 (3H, m), 7.10-7.18 (6HL,
| m), 7.84-8.00 (6H, m),
20 IR(KBr)cm™ 2958, 1763, 1016.

Example 30
In a manner similar to that in Example 1 except that 18.25 g of 1-phenyl-3-
trifluoromethylpyrazolin-5-one was used instead of 1-phenyl-3-propylpyrazolin-5-one,

25 4.04 g of the compound 30 was obtained.



trifluoronethyl pyrazolin-5-one was used instead of

1- phenyl - 3- propyl pyrazol i n-5-one, 25 4.04 g of the conpound!3prihyR85
obtained. 4 April 2005 46 'H NVR S(CDC13) ppm 1.19-1.77 (1811, m,
3.47-3.61(911, m, 5.52-6.00 (3H, n), 6.84- 7.43 (18H, n), 7.52-8.18 (6H,
m. Exanple 31 5 In a manner simlar tgthat in Exanple 1 except that .11, 80
g of 1,3- dinethyl pyrazolin-5-one was used instead of '

1- phenyl - 3- propyl pyrazol i n-5-one, and 18.25 g of

i:b 3 _§I§£I TN SR e é%hi?i’w%f %%?éggfl\cgﬁtﬁi %ﬁ?ﬁﬁgﬂg ﬁgﬂih' oro-
gggl g?417%gﬁ1§ﬁﬂ%¥%§£%@ﬁ6§ng m, 5. 80((311 mr’r), 7.28 (311( m, 7. ’44
(314, m, 7.63 (3H m, 7.84-7.96 (9H, n). Exanple 32 Inamanner S|mlar

to that in Exanple 1 except that 1.72 g of 3, 3- dlnethyl 15
nmet'hyl enel ndol. i was used instead of
5- chl or o-49<3, i met hyl - 2- nethylenelndollne 2.46 g of the conpound 32

5418 N Segg onieggy g 43 AR i Yot 1y %ceg%dthﬁo% &)E&F@fééo 3)
PR O b Doy oS o b Phaedi iy Bl T 3nfy >
manner s M52 @tfoﬂ%,ﬁaf*na%*é?gﬁwg&}e Exoamndohis <8 St PRt nangR-s" 7

1 'pfh'eﬁﬁ{ S At Qo iAot SRR 31 was obraine

10 'H-NMR 3(CDCL) ppm: 1.78-1.98 (18H, m), 2.54-2.67 (95, m), 3.33-3.41 (9L m), 3.56-
3.63 (9, m), 5.80 (3H, m), 7.28 (3H, m), 7.44 (3H, m), 7.63 (3H, m), 7.84-7.96 (9H, m).

- Example 32 - _ _
In a manner similar to that in Example 1 except that 1.72 g of 3,3-dimethyl-2-
15 methyleneindoline was used instead of 5-chloro-1,3,3-trimethyl-2-methyleneindoline,

2.46 g of the 6ompound 32 was obtained.

" Elemental analysis (Cy H,AIN,0,): Caled. (%): C, 72.47, H, 5.41, N, 939
Found (%): C, 72.77, H, 5.42, N, 9.26;
20  'H-NMR 8(CDCl,) ppm: 0.88-1.11 (9H, m), 1.24-1.55 (18H, m), 1.57-1.83 (6, m), 2.53-
3.07 (61, m), 5.21-5.65 (3, m), 6.78-7.37 (21EL m), 7.57-8.04 (6K, m), 11.5-12.81 GHL
™ o

IR (KBr) cm™: 2962, 1770, 1013.

25 Example 33

In a manner similar to that in Example 1 except that 18.25 g of 1-phenyl-3-



and 9.71 g of 5-nethoxy-1,3,3-trinethyl-2-nmethyl enei ndoli ne was used

i nstead of 5- chloro-1,3,3-trinethyl-2-nethyl enei ndoline, 13 Apilg08% the
conpound 33 was obtained. 5 'H NVR S(CDC13) ppm 1.24-1.79 (1811, m,
3.50-3.69 (911, m, 3.75-3.88 (9H, m, 5.48- 5.98 (311, m, 6.49-7.29 (18H,
m, 7.71-8.15 (6H m. Exanple 34 In agymanner sinilar to that in Exanple, |
except that 18.25 g of 1-phenyl-3- 10 trifluoronethyl pyrazolin-5-one was
used instead of 1-phenyl-3-propyl pyrazolin-5-one, and 9.20 g of

5-nmethyl -1,3,3,5-tetra tgyél-z-msth enei dotJ'n §use i nste of b5-
chl or o- 1, BifoRmeHAmGRoBEERit, PER T, o1 PPN IOV ERIBoUA 34 v
8% 3 ekt G S Byt et e
(611, . ' 5 .Siml in Ex :
R s S T L

1- phenyl - 3- propyl pyrazol i n-5-one, 20 and 10.09 g of
1- net hyl - 2- net hyl enei ndol i ne- 3- spi rocycl ohexane was used instead of 5

ook e e TP R AL i RIS,
30 N b oy, 35BN ol 07,75, NS

(311, m, 7.09 (911, in), 7.26-7.46 (911, nm), 7.85-8.00 (911, m); 4 April
2005 48 IR (KBr) cni': 2936, 1771, 987. Exanple 36 In a manner simlar to

that in anpl.e except that 0.56 g of 5,7-dichloro-1,3,3- 5
trinmethyl é%‘%?‘?r% =1 | enei ndol i ne was used instead of
5-chloro-1, 3,311} HRLh! afita RS ek GPRKAARE' NExcedt 6% 9895 4 BE 195HRAUNd 36
was obt ai ned.
10 trifluoromethylpyrazolin-5-one was used instead of 1-phenyl-3-propylpyrazolin-5-one,

and 9.20 g of 5-methyl-1,3,3,5-tetramethyl-2-methyleneindoline was used instead of 5-

chloro-1,3,3-trimethyl-2-methyleneindoline, 11.79 g of the compound 34 was obtained.

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

Example 35
In a manner similar to that in Example 1 except that 18.25 g of 1-phenyl-3-
triflucromethylpyrazolin-5-one was used instead of 1-phenyl-3-propylpyrazolin-5-one,
. 20 . and 10.09 g of 1-methj;l-2-methylem_3indoliné-3-spiroqyclohexané was u'sé_d instead of 5-

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

Elemental analysis (CyH, AIF;N,0,): Caled. (%): C, 66.03, H, 439, N, 7.97
' | Found (%): C, 65.81, H, 4.46, N, 7.87,
25 'H-NMR §(CDCL) ppm: 1.35-1.59 (6H, m), 1.68-2.17 (24H, m), 3.84 (SH, m), 5.59-5.92
(3H, m), 7.09 (H, m), 7.26-7.46 (SH, m), 7.85-8.00 (9H, m);



El emrental anal ysis (Cg&, I—|fAIVCIGN909) Calcd (O/c) C, 63.40, H 4.56, N, 7.92

Found (%: C, 63.18, H. 4.46, N, 7.82: 10 ' H-NVR 6(CDC 3) ppfrfpd 29851, 08
(9H, m, 1.35-1.82 (24H, m, 2.81-3.13 (6H, m, 3.80 (911, m, 5.64-5.72
(3H, m, 6.87-7.24 (15H, m, 7.79-7.95 (6H, m; IR (KBr) cni': 2960, 1765,
1070. 15 Exanpl e3l The naxi mum absor ptken wavel engths () and the nol ar
extinction coefficients at the maxi num absorption wavel ength for the
conmpounds obtained in Exanples 1-36 were neasured in a chloroform
solutlon ts, n Table 4. 20 Exanpl e 38 The deconposition

t enper at ulfe P“&h%§%5h%buﬂﬁg obtained in Exanples 1-36 were measur ed.
-Results are listed in Table 4. Conparative Exanple -1 25 Simlarly, the
maxi mum absor ption wavel engths (A, ,J, the nolar extinction coefficients at
t he maxi num alsgrpti on wavel ength in a chloroform-ssolution, and the.4 Aprl
2005 49 gﬁ@%ﬂa%gﬁtlon tenperature were neasured for the squaryllum

ds whi I
R T e S B SR B T TR,
t . R Tabl 5., EX l,e
5 o AR . B SO S g

1572.55. 4:%%1:?1ylenemdolme 0.70 g of the compound 36 was obtained.

Elemental analysis (Cg,H,,AICIN,O,): Caled. (%): C, 63.40, H, 4.56,.N, 7.92
Found (%): C, 63.18, H, 4.46, N, 7.82;
10 'H-NMR 8(CDCL,) ppm: 0.94-1.08 (9H, m), 1.35-1.82 (24H, m), 2.81-3.13 (6H, m), 3.80
(9H, m), 5.64-5.72 (3H, m), 6.87-7.24 (15H, m), 7.79-7.95 (68, m);
IR (KBr) em™: 2960, 1765, 1070.

B Cl Zation of § fium C l
15 Emnmﬂgll
The maximum absorption wavelengths (A,,) and the molar extinction

coefficients at the maximum absorption wavelength for the compounds obtained in

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

20 Example38
The decomposition temperatures for the compounds obtained in Examples 1-36

were measured. Results are listed in Table 4.

mnpamnlc_EXﬂm'pjg_]. ' ] ~

25 Similarly, the maximum absorption wavelengths (A.,.), the molar extinction

" coefficients at the maximum absorptlon wavelength in a chloroform soiutlon, and the



2572.55. 4330 3586. 55. 4325 4568.55. 4327 5572. 05. 4312 6587.55. 4334

» 7573. 05. 4317 8570. 55. 4316 9569. 55. 4331 10570. 05. 4328 11573. 05ARI P05
12572. 05. 4315 13589. 55. 4327 14573. 05. 4313 15561. 05. 4285 16590. 55. 4300
17577.55. 4286 18577.05.4292 Table 4 Spectroscopic Properties and

“ Deconposition Tenperature of S u Iiun;JbQCorrpounds 4 April 2005 50
Exanpl eSpectroscopi ¢ Properties Deconpdsition (in Chlorofornlenperature

- CompoundX.. log & C '

decomposition temperature were measured for the squarylium compounds which were
not treated for metal complexation in Examples 1-6 (Compounds 1,-6,) (i.e., these

compounds had not been complexed with a metal). Results are listed in Table 5.

Table 4
Spectroscopic Properties and Decomposition Temperature
of Squarylium Compounds
Spectroscopic Properties Decomposition
Example {in Chloroform}) Temperature
Compound M log e °C)
(nm)

1 572.5 5.4 315
2 572.5 5.4 - 330
3 586.5 54 325
4 568.5 54 327
5 572.0 54 312
6 587.5 54 334
7 573.0 ! 54 317
8 1570.5 - 54 316
9 569.5 5.4 331
10 570.0 54 328
11 573.0 54 318
12 572.0 54 315
13 589.5 5.4 ' 327
14 573.0 54 313
15 561.0 54 285
16 590.5 54 300
17 5715 5.4 286
i8 577.0 54 ' 292




rm 19573. 05. 4311 20574. 05. 4310 21589. 55. 4301 22591. 05. 4302 23589. 55. 4301
» 24572.55. 4311 25573.55. 4296 26585. 55. 4319 27589. 05. 4324 2859hABH 28057

29582. 05. 4301 30572.55.4290 31 :583.05.2297 32582.55. 3315 33583. 05. 3300

34572. 55. 4304 35580. 05. 3286 36573. 05. 4310 Conparati ve Spectroscopic

" Properties Deconposition Exanple(in Chg(grof or nTenper at ure Conpoundnmni aog -

e(C) 1577.55.1280 2h578.55. 2289 570. 05. 2270

Table 4 -Continued-
Spectroscopic Properties and Decomposition Temperature

of Squarylium Compounds |
_ Spectroscopic Properties. | - Decomposition
Example (in Chloroform) Temperature
Compound Aax log e °C)
(nm)

19 573.0 54 : 311

20 5740 - 5.4 310

21 589.5 5.4 301

22 591.0 5.4 302

23 . 5895 54 301

24 5725 . 5.4 311

25 5735 5.4 296

26 585.5 54 319

27 589.0 5.4 324

28 591.5 5.4 277

29 582.0 5.4 301

30 572.5 54 290

31 . 583.0 52 297

32 582.5 5.3 315

33 583.0 53 300

34 572.5 5.4 304

35 580.0 53 286

36 573.0 54 310

, Table S
Spectroscopic Properties and Decomposition Temperature
_ of Squarylium Compounds
Comparative Spectroscopic Properties Decomposition
Example - - (in Chloroform) . Temperature
Compound |~ . loge |  (°C)
. (nm)

1, 577.5 51 280

2, 578.5 5.2 289

3, 570.0 5.2 270

4, 571.0 5.2 290

5, 576.5 5.3 300

6, 571.0 5.2 270




4571. 05. 2290 5576. 55. 3300 571. 05.2270 Table 4 -Continued Spectroscopic

r Properties and Deconposition Tenperature Table 5 Spectroscopt 8PiBr28Berti es
and Deconposition Tenperature of S u |ium Conpounds of S u |ium Com ounds
4 April 2005 51 Exanple The optical constants for thin films of the

* conpounds obtained in Exanples 1-6 we measured. Results are listed in-
Table 6. 5 Conparative Exanplo-2 Similarly, the optical constants for thin
films of the squarylium conpounds which were not treated for netal

.conpl exation in _Exanples 1-6 (Conpounds 1b-6b) were neasured. Results are
listed i nEXaBple3? Table 6 Exanple2, = 650 nnv,. = 660 ri m Compoundnknk
12.8150.0782.6078.038 E2.7720.09 2. 5750. 049. 32.6280, 0582, 4800. 035
42. 7660. 0802. 597T0¢ pnitrabonstanty for tun Blawidhscappoymds obfered subganples 1-6

were measured.  Results are listed in Tablé 6.

5 Comparative Example 2
Similarly, the optical constants for thin films of the squarylium compounds
which were not treated for metal complexation in Examples 1-6 (Compounds 1,-6,) were

measured. Results are listed in Table 7.

Table 6
Optical Constants for Squarylium Compounds
Example A =650 nm A =660 nm
Compound n k 1 k
1 2.815 0.078 2.607 0.038
2 2.772 0095 | 2575 | 0.049
3 2.628 0.058 2.480 0.035
4 2.766 0.080 2.591 0.048
5 2.872 0.115 2.662 0.055
6 2,452 0.062 2.342 0.048
10
Table 7
Optical Constants for Squarylium Compounds
Comparative A =650 nm A =660 nm
Example ©on k n k
Compound ‘ '

1, 2.634 0.135 | 2482 0.086
2, . | 2598 | 0079 2451 | 0.041.
3, 2.482 0.084 2367 0.059
4, 2.572 0.100 | 2446 0.053

5, impossible to make a thin film

‘ due to crystal formation

6, 2450 | 0052 | 2343 | 0037

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

refractive index and an improved solubility in an organic solvent.



10 Table 7 ConparativeA = 650 nmA. = 660 ri m Exanpl e nknk -Conpound

» 12. 6346. 1352. 4820. 086 22.5980. 0792. 4510. 041. 3b2. 4820. 0842. 3bADIIFHGS
42.5720.1002. 4460. 053 5bi npossible to make a thin filmdue to crystal
formati on 6b2.450 0.052 2.343 0.037 .Optical Constants for Squarylium
Conpounds Optical Constants for Squaryks in Conmpounds From Tables 6 and 7,
It can be seen that netal conplexation caused a |arger refractive index
and an inproved solubility in an organic solvent. 4 April 2005 52, Exanple
40 Thin films of the conpounds obtained in Exanples 1, 2, and 4 were
irradiated with the light froma xenon | anp (50,000 |uxes) to determne a
photodeteriorating rate 5 constant fromthe change in their optical
densities course. Results are listed in Table 8. The

phot odet eri or at i ng
equation: 10 d[ !

ate constants weyre, calcul ated. using . the fallqw
fg{ns of ﬂi,mm_pounds oétaineg in Examp?les 1,2, ‘a%d 4'were?rraé)iategg

with the light from a xenon lamp (50,000 luxes) to determine a photodeteriorating rate
5 constant from the change in their optical densities in time course. Results are listed in

Table 8. The photodeteriorating rate constants were calculated using the following

equation:
dfOD}/at = k[OD]
[OD] : Optical density for the thin film of the squarylium compound;
10 k : Photodeteriorating rate constant.
Comparative Example 3

S_imilarly,. phoi:bdeteriorating rate constants for-thin films of the squarylium
compounds which were not treated for metal complexation in Example 1,2 and 4

15 (Compounds 1,, 2,, and 4,) were determined. Results are listed in Table 8.

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

-Compound in Ratio of the Photodeteriorating
Comparative Example,” Rate Constants : ky/k
Compound in Example - ko : non-metal complex
o "~k :metal complex
1,/1 72
2,/2 6.5
4, /4 _ 5.8

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

resistance.



[OD] : Optical density for the thin filmof the squaryliumconpound; Kk :
* Phot odeteriorating rate constant. Conparative Exanple -a Si nfAafll3p05
phot odeteriorating rate constants for thin filnms of the squarylium
conpounds which were not treated for netal conplexation in Exanple 1,2 and
4 15 (Conpounds 1b, 2b, and 4b) were termned. Results are listed iin
Tabl e 8. Table 8 Conpound inRatio of the Photodeteriorating Conparative
- Exanpl e/ Rate Constants : k,Jk Conpound in Exanpleko : non-netal conplex k :
metal conple . . erigrating Rate Constants for
L een t hat

the Thin Filmof< S g ATVIUm. 5 QHR1DgRNG
nmet al conpl exation caused i oved Jight.  resjstance. 4 April 2005 53
har acteri zat i oné’fﬂm relating @éﬁ%?ﬂl% eprding madisylbegustratad belavtormpound
. Exanpl es gel at!i Bg to the optical recording nedia will be illustrated bel ow.
Exanpl e tion prepared by dissolving the conpound 1 in

2,2,3,3-tetraflyoro-] - 5 propanol. was spj nner-coated on_an injectign

nol ded- pol ycar b‘grfgflgmguﬂfﬁfarr‘&fgyo‘%‘s%?‘%“me CAMERMES & ‘Ha%?ﬁé’*&“@ﬁ‘f%?ﬂg gr oove

of the groove depth of 1,750 A the half d wdth of 0.38 and the

Crack: pr ERPEI! GTas dp BT He0 oM aaring o o spbprate sitisier U hmikneos
thickness having a guiding groove of the groove depth of 1,750 A, the half band width of

U CHIT O

0.38 pum, and the track pitch of 0.74 pm to form an organic dye layer having the thickness
of 900 A.
Then, a gold reflective layer having the thickness of 1,200 A was provided
10 | thereon by a spittering method, a protective layer having the thickness of 7 pm was
| further provided thereon with an acrylic photopolymer, and then an injection molded-
polycarbonate flat substrate having the thickness of 0.6 mm was adhered thereto with an -
-~ acrylic photopolymer fo ﬁrepare an optical réc_:brcii_ng medium. |
An EFM signal was recorded on the prepared optical recording medium with
15 tracking (linear speed of 3.5 m/sec.) using the semiconductor laser beam having an
oscillation wavelength of 658 nm and a beam diameter of 1.0 um, and then the recorded
signal was reproduced with a continuous beam of the semiconductor laser having an
oscillation wavelength of 658 nm (reproduction power of 0.7 mW). The resulting signal
properties are listed in Table 9.
20 . |
Examples 42-46
The optical recording medium was formed according to the completely same
way as that in Example 41 except that the compound 2, 4, 5 or 6 was used instead of the
compound 1, and the signal properties thereof were measured. The resulting signal

25 properties are listed in Table 9.



of 900 A. Then, a gold reflective |ayer

provided 10 thereon by a sputtering method,

t hi ckness of 7 pm was

phot opol yner,

havi ng the thickness of 0.6 nmwas adhejy
phot opol ynmer to prepare an opti cal

havi ng the thickness of

1, 200 A was

a protective | ay8prli7205 ng the

further provided thereon with an acrylic

and then an injection nolded- polycarbonate flat substrate

recorded on the prepared opti cal

ed thereto with an
recordi ng medium An EFM si gnal

acrylic
was

recording mediumwith 15 tracking (linear

speed of 3.5 misec.) using thepgpypconductor |aser beam having an
oscill ation wavel e”%l@ﬂ@f@p’%@txé{ﬂh&%’rd&g%@dﬂ di anmeter of 1.0 pin,

and t hen

t he r econded——siygrrat I EPTodUte Tt bgam of the
sem condyct or | aser e,ﬁé/t’éﬂce vei‘fé‘ﬂ'gm off 658 nm _
(reprodugti on power )f 0 signal prloperties are |isted
in Table]9. 20 Exanples QOQWdThe recprdi ng nediymwas fornmed . -
~according_to the conpl etpdyiosane! In_Exanpl g 41 except that the

conmpound |2 Example 41 6 was Sgsed | coppound |1, and the signal
properti ¢s E)&ﬁ{p%)iz Were nme@sured Theg«,esul th ng sggnal |25 properties are
listed i g kaQl Dlea3 & ApT 1472005 p4~ Tapf g 9 Reftecygnce Nodul ation (%:
Percentage gl t LRI 48 62.9 80

Example 45 48 62.5 8.1

Example 46 49 63.1 3.3

From Table 9, it can be seen that signal properties of the high reflectance, high
modulation percentage and low jitter which are conformable to DVD-R standard were

. obtained according to the optical recording medium of the present invention.

Example 47 |

An optidal recording medium was formed using a mixture of the compound 1
and the metal complex No. 3 (see Table 2; weight ratio of compound 1/metal complex
No.3=10/3) instead of the compound 1.

The recording medium was irradiated with the light from a xenon lamp (50,000
10 lﬁxes) for 10 hours, and a remaining ratio of an optical density was evaluated, The
-remaining ratio of an optical density was calculated by the following equation:

Remaining ratio of an optical density = I/, X 100 (%)
I, : Optical density after irr:i_diation; :
I, : Optical density before irradiation,

15 The results of the light resistance test are listed in Table 10,

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

47, using the aromatic amine compound No. 104 (see Table 3) instead of the metal



grooved (% : portionl14/114H Exanpl e 415063. 37. 8 Exanpl e 424963. 78. 0
* Exanpl e 434761.87.9 Exanpl e 444862.98. 0 Exanpl e 454862. 58. 1 ERRIHEPES
464963.18.3 From Table 9, it can be seen that signal properties of the high
refl ectance, high nodul ation percentage and low jitter which are
conformable to DVD-R standard were obgai ned according to the optical
recordi ng nmedium of the present invention. 5 Exanple 47 An opti cal
recordi ng medi umwas forned using a, mxture of the conmpound 1 and the
metal conpl ex

ee Tabl.e 2;: i ght. ratio of compound 1/ netal .conpl ex
o 310 ARomplet Doy oEromEle. D 3th el Sk ALEBREF of g oD FH Ui ot eq

with the light fro non_| 0,000 .10 luxes) for 10 hours, d
e i et e AR 5E PR TS P ahlts) B0 a it bet e o peBnt e A B ap i o
of an. optical .density was cal c e fol.l i .ng e tion: R inin
Tatio of st anae amonng Ro i ESTalh Earsiie S6) Berfor wihved W (er”

' diation; 1 : tical densit f i di af i 15 Th | t f th

| ant T esPapaswe e EEmety Bivele Mo TaoAdshhesBoniieacanp et hiecal
di i f din. i m.l t hat _i I 47,

usi ng t herSRBRRPEE e RIS BBRE Mot ~eoser(Ledeerkoita 3 EFUPR Al of Mo

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

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

‘according to the optical recording medium of the present invention.

Indusizial Apolicabili
According to ‘the present invention, there can be prdvidéd s’@aﬁliu_m ,
15 compounds having spectroscopic and thermal decomposition properties suitable for an
oscillation wavelength of a semiconductor laser used for a digital versatile disc-recordable
(DVD-R). Also, DVD-R media having the excellent light resistance as well as the high
reflectance and modulation depth can Be provided by using the squarylium compound of

the present invention as an optical recording material.



Si al Properties of Recording Media 4 April 2005 55 conplex No. 3 éExaane
48), and further using a mxture of the conpound 2 and the HAP#I2088npl ex
No. 12 (see Table 2) (Exanple 49) or a mxture of the conmpound 2 and the
aromati c am ne conpound No. 113 (see Table 3) (Exanple 50) instead of a

~m xture of the conmpound 1 and the net conplex No. 3. A light resistance
test was perforned on the 5 resulting optical recording nmediumin a manner
simlar to that in Exanple 47. The results of the light resistance test
are listed in Table 10. Table 10 Results of Light Resistance Test of
Optical Recording Medi a Conmpound Light Stabilizer Remaining Ratio of

No. No. Optical ' Density Exanple 471382 Exanpl e 48110489 Exanpl e 4921285
Exanpl e 58det Bolaimgd i om . Tabl e 10, it can be seen that excell.ent |ight

resi stance was obtained according to the optical recording nediumof the
" present invention. Industrial Applicability According to the present

i nvention, there can he provided squarylium _ .15 conpounds having
spectroscépi ¢ afdaastiv compewidia i staterf ametesamplex repfeseniedby e ganeral
oscil ] atign wavel ength of a sem conductor |aser used for a digital

versatil efdmdla@kcordable (DVD-R). Al so, DVD-R nmedia having the excel | ent
light resis anCeAas Il as the high reflectance and nodul ation depth can
be provideg by uging tYie squarylium conpound of

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

~ having a substituent, *aﬁ, aralkyl group optionally having a sﬁbStituent,, an aryl gfdlip
optionally having a Sﬁbstituent, or a heterocyclic group optionally having a substituent; Q
represents a metal atom with a coordination ability; q represents 2 or 3; and A represents

10 an aryl group optionalIy having a substituent, a heterocyclic group optionally having a
substituent, or Y=CH- wherein Y represents an aryl group optionally having a substituent

or a heterocyclic group optionally having a substituent.

2:" . The squarylium compound in a state of a metal complex according to_

15 ~claim 1, wherein Y=CH- is represented by‘the general formula 1:

(ID)

wherein R’ and R* are the same or different, and represent an alkyl group optionally



"~ the present invention as an optical recording material. 4 April 2005 56
»What is claimed is: 1. A squarylium conpound in a state of a* ABlz008onl ex
represented by the general formula (1): (I) wherein, R and RZ are the
sanme or different, and represent an al kyl group optionally havi ng a
substituent, an aral kyl group optional lky having a substituent, an aryl.
group optlonally haV|ng a substituent, or a heterocyclic group optionalliy
havi ng a substituent; represents a metal atomwith a coordination
ability; e resents nd Ar esents 10 an aryl up optionally
having’ a gﬁ gé) %@%muema%ét alafb@yew be &%wgs YB’HBFIW%H%FF 8%11 atomm to
substi tuent mhere n Y. represents an aryl oup optlonall haV|ng
2 subst i ¢ 5 an alﬂcyal bydregayen rleg@r&ﬁvtww@ %ﬂtwallyaﬁq ViR & Subilient; Rent . 2:

e Sauar YL A OTROUI LB 54051 S b PPy SRR i o
A N LRGN RE G N T
g r qu%%‘sg%%ﬁﬂélﬁé%ﬁ%tpﬁﬁé?%?kﬁég%”vé%angr@hé”maa?wé'ré T O

o cup o Bt ol iSRRG A e 501
substi tuent; resents a a n_ato

o ng o B ERPRhEl a%?ngfawwrl ﬁ%vpﬂ)%%waﬁ*&sgﬂnai%yﬁt Aol an

aryl gr oupe gSE}lllt(S) g Llrlltggep k‘bﬁ? add w'ﬂ BI s gfn{hbn ®5s are the same or different, or two

adjacent R% may be taken together with two adjacent carbon atoms to form an aromatic
10 ring optionally having a substittieht.
3. The squarylium compound in a state of a metal complex according to
claim 1 or 2, wherein Q is a trivalent metal.
4. The squarylium bompound in a state of a metal complex .acbording to
claim 3, wherein the trivalent metal is aluminium.
15 5. An optical recording medium having a recording layer comprising the
squarylium compound in a state of a metal comple;{ according to any one of claims 1 to 4.
6. The 'optical recording medium according to claim 5, wherein the
recording layer contains a light stabilizer.
7. The optical recording medium according to claim 6, wherein the light
20 stabilizer is'a compound selected from thg group consistihg of a mefai co_l'np_lex and an’ |
| aromatic amine. '
8. The optical recording medium according to claim 7, wherein the light
stabilizer is contained at 5-40 % by weight relative to the squarylium compound.
9. The optical recording medium according o any one of claims 5 to 8,
- 25 wherein a single layer of the recording layer of a recordable optical recording medium has

the refractive index (n) of 1.5=5n=3.0 and the extinction coefficient (k) of 0.02=k=03



nitro group, a cyano group or an al koxy group optionally having a
substituent; and n represents an integer of 04, and when n 44pPri2805¢ hen
R6s are the same or different, or two adjacent R s may be taken together
with two adjacent carbon atons to forman aromatic 10 ring optionally
“ having a substituent. 3. The squarylium conpound in a state of a netal -
conpl ex according. to claim1l or 2, erein Qis a trivalent netal. 4. The
squaryliumconpound in a state of a netal conplex according to claim3,
wherein the trivalent nmetal is alumnium 15 5. An optical recording medi um .
havi ng a fosthsrighhef 2 wyedlengtsngaefngecording o tepreducingvenisegthd  Bma state of
a nmetal . conplex according to any one of clains. 1 to 4. 6. The optical
recor di ng medi ukfl-accoFl erjiceloreeprding mediymeacerrdinge angcve A fipimaydp %ont ai ns
a light stabilizer. 7. The optical recording nediumaccording to claimé,

" wher.ei n t¥aichihgha tragk pitenn 3 substrats withinthe sangs of )78 ddn ancdbpreionue widtp

consi st ng%"of ‘a_netal conpl.ex and an aromatic am ne. 8. The optical '

r ecor di ngatieehakhbagd vadiy withie thecpagept £, 18040 8n the 1ight stabilizer is
contained at 5-40 % by weight relative_ to the squarylium cqonpound. 9. The
opti®al recordihy medhgenticabiesrrdneimediyg agenadipg to pay pre of gy 5 topl), wher ei n
a single layer of the recording.,layer of a recardable optical recording
medi um ha‘é’ﬂ“’k‘ Has 3 eepiding QrderrRdisng Fyvelangth within H!ega@geaqf&%w@o &% i ncti on
coefficient (k) of 0.Q02:k-0.3 4 April 2005 58 for the |ight of vel engt h
range of a recol&i ng 'gl?e ORtISAIIRERA G SREIHng 40 Ay °‘1‘%).Pf]*ﬁ’§‘5 t9 Hal
recordi ng yedi.um according.to any one of clginms, 5 to 9, i has a track
b1 T o on WEhLEE 1 RE R AR THEOT AgEetsth il the gartart SSGPGhOR T Bt n ot
the hal f nd.wdth within the range of 0.18-0.40 .5.11. The optical

r ecor di PRI SRR 98¢ 4hy® draolsr ciiisin cgefligiepy at said maxlmury

10 absorption wavelength of 5 or larger.
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whi ch has a recording or reproducing wavel ength within the range of 600-700

: an 12. The optical recording medi um according to any one of4&Pdi2R855 to

11, which has a maxi num absorpti on wavel ength within the range of 550-600
urn in a chloroformsolution and log a (a is a nolar extinction
coefficient) at said maximum 10 absorpgion wavel ength of 5 or |arger.. 4,
April 2005 V 59 ABSTRACT An object of the present invention is to provide a
mat eri al havi ng spectroscopic properties, light resistance, solubility and
t-her mal deconposition properties Sﬁ&%ﬁ@bf éor recording for DVD-R Moire
specifically, the present inventio S squarylium conpounds in a
state of a netal conplex represented by the general formula (1): (1)
wherein, R and RZ are the sanme or different, and represent an al kyl group

PRI TR e T e I
het yel'r ti | i ubstit t.. 10 20t t al
o e R B RS S R S B, T 2

o R DR 98,8 ST LS R

opti onal | v having, 3, SRk SR oRbeR IFLRARE Y5 ekl RufBhighal |y having a

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

or a heterocyclic group optionally having a substituent.



