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" MADE BY US- ING THE SAME Abstract: The invention provides w2009 s

‘havi ng- spectral characteris- tics, light resistance, solubility and thernal

. deconposition characteristics suit- able for DVD-R recording, nore
specifically, squaryliumnetal conplexes rep-

SPECIFICATION

- Squarylium-Compounds in a State of a Metal Complex and

Optical Recording Media'using the Same

' Technical Field
The present invention relates to squarylium compounds which can be used in the

optical recording field, and to optical recording media using the sarne.

10 Background Art
In recent years, development of a digital versatile disc-recordable (DVD-R) as a
- recordable optical recording medium having a higher recording density than that of a
| compact disc—recordable (CD-R)‘has been under going. Both 6f 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 semiconductdr 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.



resented by the general fornula (1): (I)wherein R and R2 arg % ndepen-
“dently optionally substituted al kyl, optionally substituted ART é&05
optionally substituted aryl, or an optionally substituted heterocyclic
.group; Qis a netal atomhaving ability to coordinate; g is 2 or 3; and A~
“is optionally substituted aryl, an optdi onal | y 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

Squaryl i um Corrpm%gesbﬁt fhvoht®FE hNe ae%k%pzh SRARNgh @BRpotRls Bafindaser di ng

Medi a using the Sarre 5 Technical Field The present |nvent| on relates to

squaryli U{mE@HPRHxBQ%fVH}bﬁEh&%bsEﬁxehkﬁH d tholdiBle. OBhétP%uag;ﬂﬁ&{ dbm@odid! d, and
to optical recording nedia using the sane. 10 Background Art In recent

years, deyghapapadic Q&daskabﬁ,htaala Q4Biep 8f tﬂeemabéﬁe Eﬁ'& QuialeRts (CBPriBhgas a
recor dabl e optical recording medium having a higher recording densi ty than

that of aarofh@ﬂ”@%@fn HiRE vh &GeEdHakbRs (ERWR) calidSorh@ed pesitshs Bpikg skdbbh Of
CD-R and DVD-R are- simlar to each other in that an organic dye is

utilzed $hrkRiuth 8SmpourRs AkehE GwsBdned AdnafO SubkBente ard Sshvehiditlyafefdredeach -
other in a principle of recording and reproducing of a signal

g;%?;mﬂt 100R3) symkeefi € §QUizeylivinh oMpalaids CordiyRineiey equRpaihni ByesiOviRreanhbsi cal |y
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).
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(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



wi th the various requirenents (I i ght resistance, solubility, #Pg r mal
decorrp05|t|on properties) for the recording material of DVIZfr pB't than
spectroscopi c properties. However, an oscillation wavel ength of a

.sem conductor |aser, which is used for recording 20 the signal to DVD-R or
“for reproducing the signal from DVD R, $#s 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 utilized for DVD R shoul d have
an absorbawmgg. end of a longer wavel ength side shorter than that of CD-R
when it exists in the formof- a nenbrane. Therefore, the dyes devel oped

for CD-R such agioweRs, n@tlﬁyeﬁmp@\ﬁﬂaﬂiwlswﬂ&mgﬁtsCb‘x‘n%e%darﬁd"ﬂ@@@kélbt@ﬁ‘di@t al
chel ate dyes ("E ectroni cs Rel ated Dyes", CMC, 1998) can not be used as

the recor dhitged B @i &l okfenWbnRo én/émﬂul akR)Sand Aol QERMY biteentBE s have
devel oped squarylium conpounds having two di fferent k| nds of aromatic . -

subst i t ueatdindtie ringal e dq@ariciicskelba 3tk invehed P osttdmatibtlave a squaric acid
skel eton at a center of the nolecul e and substituents conprising an

aro i ¢ conpound on carbon atons at two catercornered positions of the

skel eton. 5 Squarylium gomppunds having two sane aronatic substituents are
conveni ent 5 symmet.ric squarylium conpounds (or symmetric _
squaryliu ’ \ hose having two different kinds of substituents

are referred 1 > synne.rlc gquarylium conpounds (or asymmetric
squarylium dye # conpound known in the art wherein a netal
atomis coordi#ars gby fornlng a chelate structure is a symetric
squaryl i um cofrpoun | ine derivative represented by the
formula (A) as a natlc suhb uent (Chem Ber. vol. 103, 3553-3562,
1970). (Fornul a However, s conmpound does not have a structure in
which a plurality squaryllunlconpounds coordinate to one netal atom
and nitrogen atons between the aromatic ring and the squaric acid skel eton

are involved in coordination.
(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)



In addition, a known conmpound in which a plurality of squarylium anal ogues
*20 coordinate to one netal atomto forma chelate structure P ﬁ‘pound
represented by the formula (B) ("OXOCARBONS', ACADEM C PRESS 1980, p. 210,
edited by Robert 4 April 2005 3 West). However, in this conpound, the
substituents on the squaric acid skel edon are changed from an oxygen-atom
to an sulfur atom and nitrogen atons between the aromatic ring and the
squaric acid skeleton are involved in coordination. 5 (Formula B) Further,

- a conpl ex of a}f&ﬂ&%&’”%{f@%@ée{&e‘? c@y.dﬁsgﬁ)sésogﬂlléé]iﬂgzﬁo@ é’?ﬁgt?o‘?\@‘t‘a@“é}hs

known as an exanpl e whic as an atominvolve

substitu @@gﬁ{' ] I i A ylium
conpoundgggﬁgmgﬁgsh%?a ag%ﬁ?g%ﬂ?g?%ﬁ%”kﬂﬁ%ﬁ%ﬁQd%ﬁﬁ%ﬂﬁgﬁ%éé&aﬁgéﬂéggused,
for exa , Y. . i A - a filter for a
plasna-gﬁs'fé@@ﬂgﬁéﬂﬁﬂéuﬁ€ﬁéﬁ%%gﬁg?%6%@aﬁﬁg€§§§v&?$g§%' 0 (Formula Q)
(wherein X and X represent a group having active hydrogen, Y, and Y2 '
represent any 15 u&grogen atom an al kyl ami no group, or the |ike, and k and
k' represent ﬁqunkféér of 1 to 4) 4 April 2005 4 However, the above

- reference discjoses\sfdcifjically only a conpound represented by the

i gn conmpound corresponding to the formula (C)..

ure for the conplex is shown therein. 5 (Formula

D) (where pres Q atom an al kyl group, or the Iike)

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



Squar yl i um conmpounds having a structure in which a pIurallty of sguaryllum
conmpounds coordinate to one metal atom and in which atons 4%

coordi nation are an oxygen atom being a substituent on the squaric acid
skel eton and an atomin a 10 substituent on an aromatic ring, have not
been known yet. In view of an oscillation wavel ength of the sem conductor

| aser used for DVD-it, for spectros@opic properties of the recordiig
material, which have the close relation with recording and reproducing
sensitivities of the signal, it is desirable that the maxi rum absorption
wavel engédisaef fohmembeme dongationt el dido regabed ad thap@pedy of itknrbalier i s 15
within the range of 550-600 nmand log ¢ (a is a nolar extinction

coef f i Gis@dta), Whert the knoansi sgumylibsotopigoandyvaalsed @ B recordingmdtariafidor | n
addition, for thermal deconposition properties of the recording material,
whi ch ewie-R, hie: cbteised reebaiingomastibhfot MEVIDET i3ribic seffisenisiot ipwactiyal usé ini s
desirable that the recording material deconposes within the tenperature
range efew2b0s@aflodCopie prépertidie lightr esistahéd) aulgbility @it theanal sdeaorapositiveh
solubility in a solvent which is 4 April 2005 5 necessary for mnenbrane

f or mat praopedice. allsoaboeentientonaiscanpoupd dpiesstaymeifing peint ef3H0dIChgr higlearer i al |
when t he known squarylium conpounds are used in a recording material for
DVD- R, atidhéhe abimpouneidC hecomdiing:nrabserpton waveleByh-oR33& nmatr lengkf.i dhergt f or
practical use in view of spectroscopic properties, |light resistance,

sol ubi hretny paoypkrtyldatarfal thdeomppasd Bi on  properties. The above-nenti oned
conpound A has a nelting point of 350 C or higher, and the conpound C has
a maxi mum absorption wavel ength of 830 nmor |onger. There are no property
data for the conpound B. Di sclosure of the invention According to a first
aspect, the present invent iisclpsureofithe Iaventjomryliumin a state of a netal
conpl ex represented by the general formula (1): (1) wherein, RlL and R2 are
the sane or different, and represent an al kyl group optionally having a

substituent, an aralkyl group optionally having a subs |tuent an aryl
group According to a first aspect, the present invéntion provides a squarylium i

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.




optionally having a substituent, or a heterocyclic group optionally having
a substituent; Q represents a netal atomwith a coor di nat i chAeHi20 ?y: 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 havingsg substituent. 4 April 2005 5a
According to a second aspect, the present invention provides an optical
recording nedium having a recording |ayer conprising the squarylium
conpound in a state of a netal conplex according to the first aspect. An
obj ect of the present invention is to provide squarylium conpounds havi ng
spectroscopi c properties, light resistance, solubility and thernal
deconposi t i oAccpringes 4 sesnd Bptict, dHelpeesém invantive porviticngn epiicdrecatdidigor DVD- R, and

optical recording nedjia using the me. 1.n view of rtuation, the
pr esentMHHR atVB}gg‘ rF‘i‘?f‘lé’??s]iaY/eélc li"ﬁ%}@??‘? S&‘é%rgl a%og?poglédsﬂl{l %tea?érjog\éﬁl?eﬁ} we have
found tdaaipled aSdafiiioith thefire @sgeerund havi ng hydr oxypyrazol e as an aromatic

substituent and a netal atomw th a coordination ability forma chelate
conpl ex, and obtained a finding that conpounds obtained by form ng such a

DV R The pretsehtet B bR B loh b S Eelio sl RRRL oL B P01 des
Y SRS EREGPEI i T g s 0 (1),
opti On%‘ljit%lél fo'?‘% rrt!:clordzu(l)go Riaferial for DVD-R, and optical recording media using the same.
In view of the above situation, the present inventors intensively investigated and,

as thé result, we have found that a suqarylium compound having hydroxypyrazole 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



having a substituent, an aral kyl group optionally having a substituent, an
aryl group optionally.having a substituent, or a heterocycl4£rd§80p
optionally having a substituent; Q represents a netal atomwith a
coordination ability; q represents 2 or 3; and A represents an aryl group
optionally having a substituent, a hetgrocyclic group optionally having a
5 substituent, or Y=CH wherein Y represents an aryl group optionally
havi ng a substituent or a heterocycllc group optionally having a
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Lot g BB spee R i e
Exanpl esz‘,glflw{1 e @fe‘%lla#g lg,yeggﬁ?wﬁh% 748 lﬁwiﬂmﬁj sghaving from7 to 15

car bon suc propyl and
napht hyl met hyl groups, and the |like. Exanples of the aryl group include
phenyl, naphthyl, anthryl and azul enyl groups, and the |ike. The hal ogen

at om i ncl udes ‘}fﬂeo t3Ent ﬁﬂ@&fﬂoﬂeml 'bUO{]lgE‘tgartng‘%eioWid?ﬁ ﬁét@iﬁskoxy ound

substituents for e ara group, group, roup, t he
25 gpomaty e eSdritél bﬂﬂ@ f&ﬁﬁlﬁf ¥bfbfed 1013 2o g&ﬁmjl‘@er'ﬂﬁé/ﬁlals% aﬁﬁl%ﬁle%e the
sane or ferent to tutituents, I nclud droxyl group, a

~ carboxyl &h%ﬂnd@wﬁﬁbﬂﬁﬁﬂmﬁﬁlﬁ%n@@rs%ﬁhé’d 4 April 2005 . 7 group optionally

having a substituent, an al koxy group, a nitro group, an am no group
optionally haviggt, an ShDESAritRRtof tREbspd@ive igkSips mgfeeabavé RembRl @penthat om

~the alkyl group

formula (1) described below, an alkyl part of the alkyl and alkoxy groups includes
straight or branched alkyl groups having from 1 to 6 carbon atoms and cyclic alkyl groups
15 having from 3 to 8 carbon atdms, -such as methyl, ethyl, propyl, iso-propyl; butyl, iso-
| 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
20 - atoms, such as benzyl, phenethyl, phenylpropyl and naphthylméthy[ groups, and the like.
Examples orfl the aryl grbup inciude phenyl, naphthyl, anthryl an&‘azﬁle'n)-(l
groups, and the like.
The halogen atom includes chlorine, bromine, fluorine and iodine atoms.
The substituents for the aralkyl group, the aryl group, the alkoxy group, the
25 .aromatic ring, the heterocyclic ring or the heterocyclic group are the same or different 1 to

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



and the al koxy group include those as descri bed above. The substituents for
- the alkyl group are the same or different 1 to 3 substituent®AprH 28(9 -

i ncl ude a hydroxyl group, a carboxyl group, a hal ogen atom an al koxy
group, and the |I|ike, wherein the hal ogen atom and the al koxy group include
t hose as described above. Further, thé substituents for the al kyl greup

i ncl ude substituents for the al kyl group as described bel ow. The

. substituents for the amino group are the sane or different 1 or 2 alkyl 10

groups, ngt&g{p%'aﬁtﬁoh %ﬁé\}ﬁ@ a S04 RudnR CAiUAlRS ot HOES, Asitdessiy, RRGRe \Bougxanpl es

of the : om th a co_ordi nation abrrlTty i ncl ude a! umi ni um - zinc,
copper, 'obﬂ&all?'lﬁ@ﬁ%;a SBSROEHMInCORAKE, whRBHARE $floged AtdnUiRe AldRadbyM
titanium and the i ke. Among them preferred are trival ent netals (e.g.,
al um ni ughd tHeMkdidy lgkdup IREILATIHBER as(debdribed @RRRI T (111), manganese (I111),
dridium (1), vahadi.um (I'11), and the like). 15 Alum niumis nore. -
preferabl e. ThenakgEhicatsthNhe Wiyt Brdup atOMEREMEYr Hiferedfl] &S BhbsueAR] NO
taken together wth two adjacent carbon atons includes a benzene ring, a

naphy hal gpgirchidga @ﬂfox?ﬂéx’@ﬁﬁ%ﬁﬂ:dx&ﬂ@os\% Nchatdd@n bioke an mlagxyw%ga GEMehe in the

het erocyclic group or the heterocycle ichis fornmed b and R

bei ng talies WREEWNBE hlogéh adnPsidgRMkES R RcRide et Usl@sschbedabdremenmber ed
nonocyclic aromatic or aliphatic heterocycles containing at | east one atom

sel ect ed Fufthen fiel BSR0ent® FHORS atkiidl fgwipf Eluaé Quistitdenis ol thie-alleyl droip aycl i c
aromati c heterocycles, which are ornmed by fusing 3- to 8-nmenbered rings

and whi cldespibtdbslomt | east one atom sel ected from nitrogen, oxygen and
sul fur atons, and the like, and, nore particularly, includes 25 pyridine,

pyrazi ne, pyri mhdisabstitpantd €azthe eamifivlighip e, the sameiocralifferent phiriilakyl ne,
qui nazol i ne, qui noxal i ne, naphthyridine, cinnoline, pyrrole, pyrazole,
i miuazol grd?&,ilmmbiﬁxhéalléﬁrgréupzﬁﬂﬁd& thederaa dedceibed dbioophene, furan, thiazol e,
oxazol e, indole, isoindole, indazole, benzim dazole, benzotriazole,
benzotri azol e, Bxemplex af theanetguatomeviticacdvadindtion gbjlity alchede rbymipiupg zingi ne,
pi perazi ne, norpholine, thionorpholine, honopiperidine, honopiperazine,
copper, iron, nickel, chromium, cobalt, manganese, iridium, vanadium, titanium, and the
"like. Among them, preferred are trivalent metals (e.g,, aluminiu_m, iron (II), chromium
(I), cobalt (M), manganese (IIE), iridium (II), vanadium (UI), and the Ilike).
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,



-tetrahydropyridi ne, tetrahydroquinoline, tetrahydroisoquinoline,.

" “tetrahydrofuran, 5 tetrahydropyran, dihydrobenzofuran, tetrahfBil@®8%bazol e,
indoline rings, and the like. Exanples of the alicyclic hydrocarbon ring

~Wwhich is forned by R3 and R being taken together with an adjacent carbon
atominclude saturated or unsaturated aicyclic hydrocarbon rings having
from3 to 8 carbon atons, such as cycl opropane, cyclobutane, cycl opentane,
cycl ohexane, cycl oheptane, cycl ooctane, cyclopentene, 1,3- 10

cycl onent Skeng, tikAkAn BENH AN SHALRKALL CRANUID R BN LRSS | 1 LI

compound (1), erern I'S an 1 ndoline ri ona ving a

b S e T
2 1 VARG Shfufier o WSnRARRIAL CbheignaLY IOREIRR” o

' - opti t t,
?ngfhgf I"??Iﬁ i A e\rﬁlgng’a&};u -;S}(rjl US(I’)] oy ki gyl i goh hon ring
Yhita gc?rgpﬁﬁhﬁé: ?h;éﬁg BuitSIHY! ¢ Ot rﬁﬁf@r&%bcﬂ:kg)‘flﬁg Ge Md%;‘faﬁ

or a heterocy opt | onal avi'ng a substituent; I €present’s ydr ogen

at omg an @éxﬁxgdragﬁam FRAL AT dPo RS ifihe rif ,%&‘hﬁ‘emke. group
optional Iy having a’substituent of an”aryl group option le aving a
substi tuent . RS ExhpleeSPib HlifydlRngdeieab Fhe bich! ik thmfk QPR ORI RNG
havi ng a substituent, an aral’kyl 20 group o%tlona y having a substituent;

an aryl graeR tORdhe? VA ¥n AMEDRD cBrboH RRdth iH@Me safuratdll (dr UnAtRMRd RicG¥RN0
group or an al Koxy group optionally having a substituent; and n Tepresents

an i nt egehy@bocatbdn ridghad fréni35t0%8 farbéMBMEORICR RS 1§ 16bukdRr ent
or two .4 A%rif 200{31 aadj acént W may be takenct ggg%‘%ge e\n&tﬁh@jgcm adj acent

carbon at @gdEopeitdne] M FRlcAERNB! | Coycldhlptaf®t | Q;)@Ibéd(aﬂé?Vi Bklgpetdpg! i tyent. A
general method for préparing the compound (1) is explained bel ow.

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



Scheme (lea) (I111) 5 Scheme (1-b) Conpound (V) Scheme (1c) Conpound (VI) +

A-H Scheme (11=d) Qu+ q Conpound (VI1) (VH) Compound (1) (V)44ARH&PRPn R,
Rz, A, Qand q are the sanme as defined above, and Y represents a hydrogen
atom potassium sodium or the like) 4 April 2005 10 Schene (1-a) The
conmpound (V) is prepared by reacting the conpound (II1) with 0.7- to 1.5:
fold noles of the conpound (1V) at 0-80 Cfor 5 mnutes to 15 hours in a
solvent, if 5 needed, in the presence of a base. Exanples of the base to
be used ingl ude,d norgani £ bases such as potassium _car te i.um
car bonat AR s PR aes RRERanHY nE e S RS T an BHAHE
triethyl amne,. S%g"iﬁ”‘p rretsr‘l_ll?ixti dgt and the |like, and so on. A preferred
amount  of EPUCRRINVPRASHIIEs 0 7. to 1.5-fold noles relative to the

compound (FI1).,10 anpl es. of _the | vent t e used include nethanol,
chanol i reihgraeb EmiEroP breh fedft Yoot s e VRS TR IR0
is prepargﬁ vb¥ Q-rf' ating the conpound (V) at 0-80 C for 30 15 minutes to 15

hours in ne solvent or in an acidic solvent.
_ o) . OCH,4
o OCH ? - N
\ ‘ 3 /R‘l l ‘ oY
-+ lil - O/ e —
N
o/ OCH;Z =~ AR
R? ' R? N
(11D) (V) _ W
b Scheme (1-b)
o\ OH
o . - T : _OH
Compound (V) S O// NS
f2 AR
(VI)
Scheme (1-c)
Q° HO .
R
e
Compound (VI) + AH - A / T
=N
o &2
Scheme (1-d)
q-l-
| 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)



Exanpl es of the al kaline solvent to be used include an aqueous potassium
carbonate sol ution, an aqueous sodi um carbonate sol ution, arf Agfilc80s

pot assi um hydroxi de solution, and the |ike. Exanples of the acidic solvent
to be used include a 50 vol unel volune % 20 solution of hydrochloric acid

i n aqueous di nethyl sulfoxide, a 50 vojgine/volune % sol ution of _—
hydrochl oric acid i n aqueous dinethyl formam de, and the |ike. Schene (1-c)

. The conmpound (VII) is prepared by reacting the conpound (VI) with 0.5- to
2- 25 fold noles of A-H at 50-120 Cfor 5 mnutes to 15 hours in a solvent,
if needed, in the presence of 0.5- to 2-fold noles of a base. 4 April 2005
11 ExanplﬁghﬁﬂéLigS sol vent to be used include al coholic solvents al one
having fr ¢-8 carbon atons such as ethanol, propanol, iso-propyl -

al cohol , butanal,, octanol. ..and the,]ike, .and a nm xtu f. . al.coholic
2o vent wi th- behbeFENSROR (RB mroats thEeutE e ement et Yars o Cthe-

organtc. satbmeiof b BERARRNE) o RFSRTRN SR PRt PERG BuRBolRE e ke 1

and Lnor gﬁani c, bases rsuch &S RAU assium car bonate, potassium hydrogen
car bdnat 28kt SIS 2P % onat e, and the Iike, and so on. Scheme 1-d)

10, The_cOMPOUNGe {(hloiks oPEPRIE ol LEATHLNRe iSRRIk Y| ool il2

material prov roomtenperature to utes to 15

hours in _So%lfl%/e,e:s?cgdiurinfc?rgrgﬁagg%%ﬁag%iﬂ?lthgﬁrérgrngfesaenractﬁe ﬁf(e \%@P%taﬂbﬁﬁeg lsu.clichn'rqﬁI es of

acetic act S pre h erial pro IS used so

nunber  of Cetnfbe, lfinTRelot By fle A ARRIBI 0 pireg amdEGBET ¢ e

et el oow o 1880718 LB i TakARL BRIy G o(acet Yl acetonate).

al um num tri s( acetoacéetate), alum numisopropoxide, alum nium

secyjut oxi de, aé%gﬂl'cgyé#%ﬁtwi verdd! ;{genqsé*mugéu Ofife GRARSIOLC LRSS,

copper acetate acetate, an 1 ke.
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.

_Sdgmmulﬂa
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.



Exanpl es of the solvent to be used include hal ogen sol vents such as
chloroform 20 dichl oromethane, and the like; aromatic sol vefpd 200eh as
tol uene, xylene, and the like; ethers such as tetrahydrofuran, nethyl
tert-butyl ether and the like; esters such as ethyl acetate, and the I|ke
and so on. Enbodiments of the conpoundij(1l) are shown in Table 1.
Additionally, the conpound nunbers in the table correspond to the Exanple
nunbers descri bed below. 25 Further, in the table, "Ph" represents a

Group, and P "E“”Béﬂgiesgé £ vamﬁs@%r%%@fﬂ% &bcoﬁgﬁcAsé\%% sﬁ%}%’f HES

%az}olse C tlgzga‘%}bon atoms s% as:L eF:: apr{o? propano m‘o—propyfaalco?hFc))ti| but 1 ocganof\l an 3MePr Me

- 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
_ﬁmteriel providing Q% is used so that 'the_retio of .the mole- nu,mber of the..compeund
{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), eluminum 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 halogen solvente such as chloroform,

20 dlchloremethane and the like; aromatic solvents such as toiuene xylene and the like;

o ethers such as tetrahydroﬁlran, methyl fert-butyl ether and the like; esters 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.
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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




IIN Me Me Me. Cl 94- McC6HAMBAI 3 Me Me Me 103- McC6H4Pr, Al 3 Me
©1-McCBHArCl A3 VN M nme me C 124=McC6HAPrif3 Me Tabl e 149%@9Pﬁued-
Enbodi ments of the conmpounds 4 April 2005 14 Exanpl e
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Table 1 -continued-

Ernbodiments of the compounds

‘ Example Il ‘ 2 : ’ S
No. R R A Q q
e .
‘Br
7 Ph Pr Al 3
N
Me
Mg e
Cl
8 3-MeC.H, Me Al 3
' N
Me

-]

9 | 4MeCH, | Me

.%2; é
2

Me

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




RIR2AQq No. Me 13PhPr\ AI3 Me Me Me 144-BrC6H4PrCl AI3 V N M
* 154-BrC6H4Pr\ Me AI3 , Me N Me Me Me 164-Cl C6H4Pr1 Al 3 Me AAprit 2005
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Table 1 -continued-

. Embodiments of the compou‘nds

Example | L2 s o S | -
No. 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 | Pu Ph Al 3
18 | 4-MeOCH, Ph Al 3




7hhCl Al3 V N Me M 184-McOC64PhCl AI3 ,, Me Table 1 -continued-
- Enbodi ments of the conpounds 4 April 2005 15 Table 1 -conti rfiépril 2005
Exanpl eR RzAQq No. 194-ClI CoH4PrMe AI3 C \ M e 203-ClIC64PrCl A3
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Table 1 -continued-

Embodiments of the compounds -

Example . o, : SR R o
No. R R A Q q
. Me e
Cl
19 | acicH, Pr O oAl |3
Me
M Me
ol
20 | 3-CICH, Pr Al 3
Me
21 | P | CR Al 3
' e
22 3-CICH, Pr Q — Al 3
N
- Me -
23 4FCH, Pr Al 3
Me Me
Cl
2 4FCH, Pr Al 3
N
Me




Vi~ = M . 21PhCF;Me Al.3 Me Me \ Me Me 223-Cl CBHAPrAI 3 Me Me 234-
" FCB4PrY; AL3 1 M N 244-FC6HAPrMe M A3 C N M Enbodi mert 4P8i200he
conpounds :
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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




4 April 2005 16 Table 1 -continued Exanpl

eR RZAQq No. Me e cl
* 254-CF3C6HAPrAI3 Me Me \ M 264-CIC64Mel AL3 N Me \ Me  MEA AR 20854MeAl 3
Me Me 284- CF3C6H4PrY: A3 ~- W
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Table 1 -continued-
Embodiments of the compounds
Example 1 2 7 _
No. _ R R A .Q -4
31 Me Me Al 3
32 Ph Pr Al 3
M Me
33 Ph CF, Al 3
T he
Me Me
Me
34 Ph CF, @[335 Al 3
N
Me
35 Ph CF, @g Al 3
N
Me
Me
Cl
36 Ph Pr Y 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



-

M Me Me 29PhPrMAI3 | Me M 30PhCF3cl AI3 V N M Enbodi nents of the
* conpounds 17 Table 1-continued Exanple R RZAg No. \ M
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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 properties are prefei‘ably such that there 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 is measured in a chloroform solution is preferably within the range

of 550-600 nm, and since a larger extinction coefficient allows for the larger refractive

index "n", log € (¢ is a molar extinction coefficient) at the maximum absorption
wavelength is preferably 5 or larger.
Further, for the thermal properties, it is preferred that the decomposition

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

31veABMIRZOBP3 |

N
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decomposition temperature is preferably 350 °C or lower, and more preferably within the
range of 250-350 °C.  When the decomposition temperature is 350 °C or lower, it is not
néqeésary to raise the power of the recording laser beam, and when it is 250 °C or higher,
it is preferable in a recordifngr stability sense. o | .

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 6ccurs 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-
2,500 A. It is preferred that the track pitch is 0.7-1.0 pm, and more preferably 0.7-0.8
| pm :for the hlgh recording densify applicétion. : Tﬁe 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 _opiiéal 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 '



O Enbodi ments’' of the conpounds Next, the constitution of a recording
medi um utilizing the squarylium conpound of the present i nvehrril3h05
(hereinafter, it may be referred to as "a conpound of the present 4 April

2005 18 invention") will be illustrated. The physical properties requi red
for a material for a recording |ayer i2tclude optical and thernal C
properties, as well as. light resistance. The optical properties are

preferably such that there is a |arge absorpti on band at 5 a shorter

sevel 1o SO I0D B KR TS AR v,

recording or reproducing wave

&SSE{S'nSt B DTE ey ‘é%i"ﬁ?f%%%&‘@%‘%&*ﬁ?.%k B S, 1
above- ”e ﬁodﬁﬁt o 'th %é}{t i MitibE cﬁrrﬂwgﬁ a?%—tjirnateﬁq%e? h?ﬁeg&rgaﬁxg‘@&é‘c“ ve .

i ndex an ction co I1cient Wt

recor di nqaﬁ; ag@glngég#% LB VElP ?ﬁg&?g@r%%hggsﬁ?é&an%' | Betwb the%%tfo?&n% 30

i ndex " ayer ayer is prefera

dgh
T
wavel engtrﬁ‘af 80 95minhted tBE 11'hﬁﬁﬁ’/§ ﬁg: fincti o : ?%h‘@(g sWaMELeS LIRS él'fé Eli’b‘? in the

vicinity of the longer wavel en 15 en e above-nenti one sorption

band. Wiegbdifardihie dreanie'd b%&?ﬁhe ﬁetrapéelﬂ@&mrlﬁgem oécm% @ithORdIRGHEeNt age
of recording becone hi gher,” and ! r smalle an error does

not occuqa%mﬁ@S@&ﬁidls{,@&tﬁtdd}ldtm@hg@cord| ng or reproducing vavel engt h range.

I n addition, when " is 0.02 or larger, the recording sensitivity is

i mpr oved, and when "k" |s 0.3 or snaller, the reflectance of 50 % or

| arger can be easily obtained. 20 I n addi ti on, the maxi mum absorption

wave] engtah €hbstraje Of the material for the recording |ayer which is
measured in a chloroformsolution is preferably within the range of

550- 600 nm andhsistisseate tbadeg@ered@h@m%ltﬁﬂsxﬁmsl%ltsItl@éﬁwaaélér%mofﬂfe ihdee | arger
refractive index "n", log c (c is a nolar extinction coefficient) at the
maxi mum deaanpbe ased when recording or reproducing is conducted from a substrate side, but it

is not necessary fofl the substrate to be tré;_]*Smittable to the ane;_iéngth_when recording 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



wavel ength is preferably 5 or larger. 25 Further, for the thernal
properties, it is preferred that the deconposition tenperatdfpiliZ@0 t hi n
the particul ar tenperature range. Mire specifically, the 4 April 2005 19
deconposition tenperature is preferably 350 C or |ower, and nore preferably
within the range of 250-350 C. Wien the deconposition tenperature is 350 C
or lower, it is not necessary to raise the power of the recording | aser
beam and mhen it is 250 C or higher, it is preferable in a recording
stablllty
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medi um 20, Lhe. onty S%mcgmg%e%em%ymrﬁfoftd e@fo%ﬁ&{ur em iafdn MRy be

formed into an” alr-san h structure or oac ered structure

which is applieg, atd‘alt%ﬂbﬁ'isaﬂosmﬁﬁq reﬂl%b@dj@'l ?res fane S%rﬁﬁczglgsf[) GnikfHe @

structure of a recor e optlca recor D-R or the
likqq 25 ﬁ ht SB®ilZ8CMtd @€ BRBBEd bfie Fb@exﬁfﬂiﬁ%?lhaf?m&s ok Ifgﬁﬂﬁﬁﬁlﬁz@%etai

material s for each ﬁayer ﬁe optlca? recordi ng medi um 6f the present
i nvent i onchiasieestig aforddtic UnliHEsCark Preferable. Embodiments of the light stabilizer wilt

be hsted below (see Tables 2 and 3).

| . The mlxmg ratlo of the light stablhzer 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\(eni:ibn, and additives such as stabilizers (for example, trgﬁsition metal complex),
| dispersing ageﬁts, flame retardants, lubricants, antistatic agents, élufactants 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. Iﬁ 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



4 April 2005 20 which a first substrate and a second substrate are adhered

via a recording layer with an adhesive. The recording | ayer4 f@fl 2985 g
single layer of an organic dye |layer conprising the conpound of the
present invention, or may be a. lam nated | ayer of the organic dye |ayer
“and a netal reflective layer for enhanzd ng the refl ectance. Between the -
recording |ayer and the substrate, an undercoat |ayer or a protective

| ayer may be built-up, or they may be |am nated for inproving the

funct | On'soﬂeﬁi Ghd lsé&lﬁiﬂﬁtiéj{o%%gibﬁfﬁh%ag}vg fon féo%{ifl%ﬁlléﬁﬁ)hrsa&?%{]%%r%@m c dye

| ayer/the netdl re rve r otective yer/the a

e used ShETFR BETE IRME o TR PBRk®, Lcl ngth of the laser  beam Lo be
7718 ot nocoRtam of EPLAEHE Bchf 1 PEUNE Sl IAURIHICH fuchiae B
ayer -t dRetEs, REGRLA s Phroph Rl RAYEL Mol 5 SORGNT st U AL, 12

suchzas polysskilone aﬁﬁlﬁ*eé Gudtesd W VAL R fiamRRY %ﬁ??\%&%‘%ﬁ&hﬂ@&t&nﬂidq

pol yol efinresin, phenolic resin, epoxy resin, po or the I'ikKe,

gl asses, GRHMMEC Such SEeaiﬂ#eghl)@ rsuff&ﬁﬁé,iéfﬁermchbfs 14aeRYdroYdeint URRAhE, Ydietlylgul di ng

groove or a guiding pit tracking, a pre forndat such as an addressing

si gnal , OétPérhEnd Eﬁgleﬂ@gy&?_xﬁé’ﬁc{ﬁ?&hﬂ MetRerS l:'slitérécs%ch s \At}%&ﬁ%ls WRedtE and. etRP D.

Recordi ng-layer Thé recording layer 1s a layer in Ich sonme optical change

I's Causeda&bﬁte,ia{lfgﬁﬁi@hmegedﬁ{édhh rb@Bifins PR A3 NghlorbRRE ¥eth@iBnd BARKERL i ON i's

recorded, and should contain the conmpound of the preSent 'invention. The
conpoundsgigfilotdahalé, E&eiHn ichiEHIbHdRN kB ichR roctiandS B@nakio BnPousds aREbisnat i on

of two or nore for formng the recording layer. In addition, the conpound
of hhe prgsedte, | RyIBR, | @ibnEBMoRBeiRasl M NdishioMbehdeng cilldPhies 2060 &1
methoxyethanol and ethoxyethanol, and hydrocarbons such as hexane, pentane,
cyclohexane and methylcyclohexane. 7
o Thé membrane thickness of the recording layer is préferably 106 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)
”

)
S R,
ORI,
Ry s s R,,

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



lam nating it with other organic dyes, netals or netal conpounds for the
purpose of enhancenent of the optical properties, the recorhfpig 2005
sensitivity, the signal properties, or the like. Exanples of the organic
dye include a pol ynet hi ne dye, napht hal ocyani ne, phthal ocyani ne,
squarylium croconium pyrylium napht28qui none, anthraqui none 5
(i ndant hrene), xanthene, triphenyl nethane, azul ene, tetrahydrocholi ne,
phenant hrene and tri phenothi azi ne dyes, netal conplex conpounds, and the
li ke. Exanples ai the metal and netal compound include In, Te, Bi, Se, Sb,
Ge, Sri, , )TeCQ, SnO, As, Cd, and the Iike, each of which may be
used in the fornlof di spBrsion mxture dk lamnation. In addition, it is
possible to enhance%the Ilght resistancel siggficantly by mxing a 10

n

| i ght stabilizer i Z 00 present invention. ‘As the Ilght
‘stabilizer, metal . conf -Eﬁug; ;
Enmbodi ments of the | ight stabigt'ize

gm nes are preferable.

pe. | i sted bel ow (see Tables 2 and
3). The mixing rati®s {he |ight stabll
the present invention iBypreferably 540&@6by wei ght. Wen the ratiois 5 %

zer el ative to the conmpound of
b i ght t h 15 effect httbl t hi gh dit
¥ prefor pRirmhy ik A3¢ Rs S oy HEPGHL Sof FeRER B0 S (he
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antistatic agents, surfactants or plasticizers may be used together for
the purpose of nodifying the properties. The recording |ayer may be forned

L

usi ng conventiopal nethods such as a deposition, a sputtering, a chenical
vapor deposition~or a solvent coating. In the case 25 where the coating
met hod i s used, the dye r|5|ng conpound of the present invention
‘with the aforenentlon @ added aIIy is dissolved in an

organic 4 April. o) nd t he ion is coated by the
“convent i onal coatlng ﬁ%?h% chii?%%sﬁfg;lng, o
wherein X represents O, S or CRR,, wherein R, and R, are the same or different, and
represent CN, COR, COOR,, CONR.R; SO,R, or a group of atoms necessary for
10 forming a 5- or 6-membered ring, and wherein R,~R, are the same or different, and
represent an alkyl group or an aryl group, wherein said alkyl group or said aryl group may

have a substituent.

D) SR .
Rb S\e/s Rb
. /M\
R; (Y 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



a roller coating, a dlpplng or a spin coating. Exanples of the organic
sol vent to be used generally include al cohols such as et hah®prit 280hanol
and i so-propanol, ketones such as acetone, nethyl ethyl ketone and 5
cycl ohexanone, am des such as N, N-di net hyl f or ram de and

NN- di et hyl acet oam de, sul f oxi des sucheg@s di net hyl sul foxide, ethers such
as tetrahydrofuran, dioxane, diethyl ether and ethyl enegl ycol nononethyl
ether, esters such as nmethyl acetate and ethyl acetate, aliphatic

halogenated hydy ocar bons such..as..chl or of or t hyl ene chlori de,

i oh or odns SRRl &Y SRy de A AleR LR et B0 fohfRerss =
corrpoundagﬁuch as 10 begig b xyl ene, nonochl or benzene alé

di chl or oBEHZ%AE, a%r& FREEI U 48" BFPH AR AT h BREP: AntR RPRb 2 ™PhARol , and
hydr ocar b ns su ﬁ% Qexane Ettane cycl ohexane and net hyl cycl ohexane
The menbr Oéiyf;?‘f ‘Elky 3 %?ul{?fe WeHMtPng Tayer is preferably 100 th-10 pm
more preferably 200-2,000 A° 15 Enbodi nents of the light stabilizer to be
used in conbination with the conmpound of the present invention are |listed
bel OpV. I\/btal O@\El ex- Ilght stabilizers (see Table 2) RS SR \M RoRf
SZ=--~"S( 20 erein R and Rb are the sane or different, and represent a
hydrogen atom an al kyR p, an &yl group or a heterocycl ic group,
wherein said al kyk, i sai d heterocyclic group may

have a substituent. % d 23 Rd wherein Ra, Rb, It and Rd are
the sane or differeng r,e 1%5 hydrogen atom a

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 alkyl group or a heterocyclic group,
wherein said alkyl group, said aryl group, said cyclic alkyl group or said heterocyclic
group is bound dire&ly or indir_ectly via a divalent linking group, and R, and R, are the
10 same or different,. axid represént a hydrogen atom, an alkyl group, an aryl group, an acyl

group, a carboxyl group or a sulfo group.

®)

wherein X representé 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.



hal ogen atom an al kyl group, an aryl group, a cyclic alkyl oup or a
"~ heterocyclic group, wherein said alkyl group, said aryl dﬁﬁpméﬁp@ cyclic
al kyl group or said heterocyclic 5 group is bound directly or indirectly
via a divalent linking group. (CQ S CS\/ MC X wherein X represents 0, S
or CR2Rb, wherein Ra and Rb are the saz@ or different, and represent CN;
COR,, COCORd, CONK $ SQzRz, or a group of atons necessary for 10 formng a
- 5- or 6-nenbered ring, and wherein k”-Rg are the sanme or different, and
represent an alkyl group or an aryl group, wherein said al kyl group or said
aryl group may ave a substituent. (D) 15 wherein R® Rb, R and Rd are the
same or different, arkh represent a Rydrogen atom a halogen atom an alkyl
group, an aryl group, group or a heterocyclic group,
wherein sai d al kyl §a§p/aryh roup, said cyclic alkyl group.or said
i ' ]%ound directly or indirectly via a
di val ent "|inking ‘group,/a R Rephesents a hydrogen atom an al kyl group,
an aryl group, an acyk, grqup, a\carhpxyl group, an al koxycarbonyl al kyl
group or a sulfo group. 5 CE) RA"Mp,N IM NNR R Rd wherein R Rb, R
and Rd arehélin XaspresuntsdOfdres, duf R, andlRy eqer ths aaine ar liyifisregte andatapresest 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.

:E \@/
R

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

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



~and-R ar

hal ogen atom an al kyl group, an aryl group, a cyclic alkyl oup or a
“heterocyclic group, wherein said alkyl group, said aryl dﬁﬁpm§@P@ cyclic
al kyl group or said heterocyclic group is bound dlrectly or indirectly via
a divalent linking group, and R and Rf are the 10 sane or different, and
represent a hydrogen atom an al kyl gr®&p, 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 sane or different, and represent an

éﬁ oﬁ'ﬁ,ky'sa. 0GR O, Bl U a4 e By %f°%29’fﬁ§(§§f°§9§t°3§f"9%3'eﬁty-'
oroup,  antie S0 SE B, 18 48R arclb) SBTRYe A g QAR5 o
(G X - %rouﬁ%uwd Rkt iofr?nmctlma%?maienwﬁﬁﬁ %rc?&pr epresents 0 or S, R" Ro

e sanme or erent represen an al kyl group an aryl .
group or a cyclic alkyl group, wherein said alkyl group, said aryl group
or said cyclic aIkyI group may have a substituent which is bound directly

or viga an

wherem R, Ry, & and Rd are the same or dlﬁ‘erent, 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 alkyl group, an aryl group or a het erocyclic

group, wherein said alkyl group, said @yl group or said heterocyclic

‘group nmay 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 gr oup, 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 CyC| | C al r\yl UI a1 Uby (l I CTyTrou 7, N VdIC C; T ._u;'\,: a: Ir\yI T uu), T
said aryl olup ?@l gi/ ijc ahk/l ~grpup ils bounf airdctly ok N%d‘#mact] y
via a di val enf 1 ghg QF Op, K f ¢PLESENLS [a Nydrpgen grom; @n al Kyt
group, ar 10 ary up, ~an ccyF gt oup, | a cdrboxyl | group or {a sul fo grpup.
In the fqrmlzae (AYB()JI)| Mirgpresents 1a| g ansi tihon| metalf sudhygas u Pl
Pt, Cu, |Co, or the I'ike, and may have charge to[formla sdl't with a*
cation, gnd i4 addi(Bion HheDCH gaklis| nHy |be -bonfed- ahove |@ ubel ew M
Such sal t{s—ay-be-—used ght 15 stlabilizpr. ThHe allkyl i cyclit
al kyl , anyl and nef€noclychic groups “and| subslt i tuent st har 6f ¢1C onlel Bde 4} hose
descri begq—aboye: -

6 (C) — - | =1 - — — | 8 |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 QCH?,_ H (H | C,Hg|C,H; — |PtNE¢t,

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



Nbre preferable enbodi nent s ate shown in Table 2. 4 April 2005 27 Table 2
" Metal Corres- Counter Conplex onding R RoR~Rd. Relit.XMcati orft A 280P uct ure
1( A) PhPh- - - - - CuNBu4 2(A)C 4 H 9CAHI- - - - - Ni- 3(BJCIHCIC 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) HHHBECH3- - N i PBu4 9( D) HCH3HHCHS- - Pt NPe4
10( E) HHHHCH3CH3- N i NBu4 11( E) HOCH3HHC2HSC2HS-P tNE t 4 12( F) HHH- - - OCuNBu4

13(F)HHH---ON i P.B u 4 14(F)HPhH---SN i NCc4 15( G HHHH- - ONi NBu4

16( Q) HHHyy SNi PR fhafid Gl it seabitiZSid TAEE 3) ) HHHH--- N i NBud

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.



19( | ) HOCH3HH---NiPE t.4 20( J )HHHHCH3--N i NBu4 21( J ) HHHHCAHO- - N

i PBu4 22(J) HCH3HHCAH9- - CuNCc4 Enbodi nents of netal conpl ex- 14 bl 2005
stabilizers Et: ethyl group, Bu: butyl group; Pe: pentyl group, Oc: octyl
group, and Ph: phenyl group 4 April 2005 28 2) Aromatic am ne-Ilight
stabilizers (see Table 3) Follow ng conpounds nmay be used. FR RB\ i NN
Gom/(\~/ NZ XrP \ )2] wherein R B R and R, are the sane or
~different, and each represents a hydrogen atom 5 or an al kyl group
optionally having a substituent, X represents an acid anion, and Gis,
when mis 1 or 2, wherein p is 1 or Tbleagnd is, when mis 2, wherein all of
exi sti ng ar onat i cEmbodimens\of hmirduh Simdniline dndMliiriordinm ablpbwglsoup havi ng from

% to 6 ci&&n atgms, an al koxy grpup having from1ljto 6 car on atong, aan

hal ogen tong‘i’ 10 hydr oxgl, gr ?\up.Rll\/bre preferred egpodi pentx arg gho

in Tabl e]3. ™*Aprli | 2005 |Tabl e 3 Conpound |RNR, R, GXm
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, | C;H, | C,H, | C,H, [z1.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 C1 1
108 | C,H,, H CeH,, H Z1.p=1{ SbF; | 1
109 | C.H,, H CeH,, H Z1l.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,Hy, | C,Hy, | C,H, | C,H, Z2 I 2
117 | C,H,, H CeH,, H z2 | Cl10,| 2

¢ 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



Nos. 101C2H5C2H5C2H5C2H5Z 1, p=2C 1041 102C2H5C2H5C2H5C2H5Z71, p=1ShF61
103C3H7C3H7C3H7C3H7Z 1, p=1B r1 104C3H7C3H7C3H7C3H7Z 1, p=2P ¥April 2005
105CAHOCAHICAHICAHIZ 1, p=1C 1 041 106C3H7HC3H7HZ 1, p=1C 1 041

- 107C2H5C2H5C2H5C2H5Z 1p=2C 1 108C6HI3HOGHI3HZ 1, p=1S b F 61
109C6HI3HOGHI3HZ 1, p=1C 1 041 110C2H5@3H5C2H5C2H5Z1, p=1SbF61 .
111C3H7C3H7C3H7C3H7Z 1, p=2C 1 041 112C2H5C2H5C2H5C2H5Z2PF62 ,
113C2HSC2H5C2HSC2H5Z 2C 1 042 114C3H7C3H7C3H7C3H7Z 2SbF62 115C3H7HC3H7HZ 2A

s Fs2 116CAHOCAHICAHICAHIZ 212 117C5HLIHCOHI3HZ 2C 1.042 71: z2:..C. .
Cnder coat FIAIPR P HOE LRy SEns S adarraar of pevidtiecbereo Bping il
| mprovenent | adherabi.l it 2) a rrier agalnst water, gases, .or the
e () ShRreRormRb R Rt ik Poaaft, e pBlogBr T (O odRoRerep B FiienEls ayer
~ (4) an enl ancene tvof ut he, ref] ect ance Q% :a nggy Er{‘godei ment s rogi argtnriagm
| moni um a Y éﬁﬁ“ ni Ui 889158}?%%1 NS’PP’I“—_ ( 4157 _ ﬂﬂ}} ?fséﬁ%ﬁyofe _P’h‘é Ldbstrat e
froma SOlre\:/s?nrJtnatugeﬁ)po?yrgleor,r gﬁé&n%? lic%];id "%ulgoue'r,dc;rqge HlEé? Ukie wpﬂﬁggge%'tst, 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 such 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.



or preformat, or the like. Wth fegard to the purpose of (1) )
- macromol ecul ar materials, for exanple, various polymers suchAed 208%oner
resin, polyamde resin, vinyl resin, natural resin, natural polynmner,
silicone, liquid rubber, or the like, silane coupling agents, or the 5 |ike
may be used. Wth regard to the purposgs of (2) and (3), in addition to the
af orenenti oned macronol ecul ar materials, inorganic conpounds such as SiQ
MF, SiQ2, TiO ZnO TiN, SiN, or the like, and further netals or
sem netal s suchgas Zn.,. Cu, N .Cr e,.-Au. Ag, A, or the like nay be
used. In %dditih%rr??ecéﬁlﬁy?re%lgﬁ%at? gjr{‘aﬁg?%{?rsﬁ?gggulgyer (4), netals such as A,
Au, Ag, or the like, or organi,c. fli,l havi n tallic,|luster a 10
nmet hi ne dye, a Qé?{?ﬁ?‘éth"g @y%,a“é‘ra f'#lbégg?ﬁek%l%%h% Qg laﬁj’i %‘nr r%%gffg[ ﬁ' % t he
pur poses of (5 n 6)..a ul t.ravi - GUIr i ng.4Lesin [ ' resin,
a ther rmpP‘é’S%?%"ff(ég? %r%?(;%t%é)%lﬂ%kﬂé”% rﬁ%?c‘l&erg%&ﬁ&%%%mﬁ%#gﬁ%g%?_?[I |Hc %%ss of
t he undergoat ,.I. i: ef er - re f b : pm 15
G904 dintDrGhe klﬁa g?férg gﬁg) gesngergjlfl%gg g@o{ @Q.S?albﬁ{tg rp?%lﬂe 1@501%111% raé%‘l

d. Metal reéet1ective ?7 0 he” mat &ria e neta ective

| i . _ et al X . g
et nckuAE RN AL o) Rk cABI HSHE el Spbue. eIt e
flecti ' . ' L, i , but
11 SO VB S, Nl ey B R ARG A1 e, b
duct i Vi §ye T - : ' ; R
Dr oAU | VT SHOEh A 1 L TRLAL 3o Y RSN S S |

~ deposi ti opg | | ) sif,N
eposi ti Of}:gm@.sﬁa\”ag glb)?tlﬂasthyrl)?a!e&ﬁrlsltg,ei)élygﬁbon-gﬁ? W%’g’e R%l?bﬁgﬂ?eﬁrgrl QEsif he

netal reflective la erabl y” 50- 2575, e preferably

100- 3, 000 dyyidte AIphhtiBARoSHbdhs, RIAERAINHYE shyfdtRlbutatitns! E@&[%P?éﬁ%fra%'f,har d

" coating |layer A protective layer and a substrate surface-hard coating |ayer
ar e jgsed Tnﬁﬁ, 4R, drying oil, or rosin, thermosetting resins such as epoxy resin, phenol resin,

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

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



pur pose of (1) a protection of the recordlng | ayer (reflectlon absor bi ng
“layer) fromflaw, dust, dirt or the like, (2) an inprovenertApi 2002
storage stability of t he recording layer 5 (reflection absorbing |ayer),
(3) an inprovenent in the reflectance, or the like. Wth regard to such
pur poses, the materials described for g2he undercoat |ayer may be used. In
addition, SiO Si2 or the like may be used as an inorganic material, and
~ther no- softening resins such as pol ynet hyl acrylate polycarbonate

| el]ul o bon
ot i el | p & T Frcthe sibiils BE blhsioscion o RSt S PO bR
d I h I
170 Oy B8} RIRESSHA TSI ST, P08 T

| t I t | at | at
Uret hane s Serifticl T, 0B PR A T Y ey’ b used as. an
organi ¢ material, but anong them the ultraviolet-curing resins may be
preferabl y used in that t hey have the excellent productivity. 15 The

by ane t hi ckngg r ctive layer or the substrate surface-hard
coatl ng Igfayer IS %‘?g% g?g%’v% l%; 81 30 pm nore preferably 0.05-10 pm In the

present inventy O, 3haRle 'aE;%%aterﬂIi %&?&ﬂ@%&g&% recbl%ﬁ@ &%Bi@ﬁﬂ%{‘fsie Ry

| ubricants, antistatic agénts sur factan asticilzers or the

be incor N i d
subst ra @éﬁtﬁ“%%%&#%a@%?ﬁ% I*Q@%Ilggﬁwtﬁttbwaﬁé L

| ayer. 19 fective substrate A protective substrate shoul d be

transmt a e 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 not to the vvavel ength when it is used as a nere

projgctive plate. The nage or the protective
substrate are the 4 Apri or the substrate, and

plastics such aheFglxas: e G RARGbE T esin,

pol yol efin resin, phenol r5| n, epoxy r esi n, or pon| m e or the Iike,
gl asses, cpAdtARH eSlmTeiedcEpe @ﬂ't_hé Pfesért kifeiBon. be used.

\_Svnthesis of § fium C 1
15  Example 1

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

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

potassium carbonate was added, and then ttxe 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, foIlowed by

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

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

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

toluene and 9.30 g of 5-c‘h10ro-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.



5 g. Adhesive, adhesive |layer As the adhesive, any material which can
adhere two recording nedia may be used, but from a vi ewpoi rt Apil 2062
productivity, ultraviolet-curing or hot nelt adhesives are preferred. 10
Best Mbde for Carrying Qut the Tnvention The foll ow ng Exanpl es further

Il lustrate the present invention, out ggre not to o construed to limt .the
scope -of the present invention. A Synthesis of Squarylium Conpounds 15
Exanple 1 8.95 g of 3, 4-di net hoxy-3-cycl obutene-1, 2-dione and 12.74 g of

s oo ufqtgﬁr&‘é*ﬁ@%al? Pelted I pErbuRaRaeale S il acie d TR~

or oot pi t 4 & SRERE e dy lassioma%@afoﬁswed PheSitibamafCop? & S 28" aded 1o

Teacti ng e Ba@ RSN 6P RRRRED SRCT 708 ST cobipit Lo, 100 mi o 1

mol | aqueous hydrochloric acid was added to the mixture, and then the

i nsol ubIe material was collected by filtration. To the obtained solid were

gdgﬁ or o- @L@Q'gaﬁn?&e?ﬂeﬂ4%4%%ﬁeﬁgl nl&éﬁﬁd mngn%] gﬂ«.ﬁ'r‘ﬁo % 0 84as 25

treated at 110 C for 5 hours. Then, g@dﬁ) qfﬁgeﬁzp(ei_gl X f g%d t her et o,

2{;?' e1(‘:;)Ieldowed by reacting at 80 C for 0 Ie wds thggded
175 m ofkp%dﬁﬁf %]ﬁ%@m.%ﬁ%&@%t%ﬂﬁ)gg—%ﬁ 162(03?% ﬁg%ﬁ@f%ﬂélﬁ’ V\?u‘;ran3 ni um
| nsol ubl & Aat ePia Al ) PELTERF (T AP OB 8 24t (et 3%‘*‘4‘3*‘4’"‘? o'

67 81,11, égfmét%s@ SO RS ) Lo (7
‘?(:%13) IRRmBrPchS 2@3{;—],3%53’ 116'35,316'5212?941 02 (3H, t, J‘ 7.4 Hz), 1.04 (3H, t,

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 3(CDCL,) ppm: 1.22-1.35 (18H, m), 1.37-1.62 (18H, m), 3.38 (3H, m), 3.66-
20389 GH m), 5.61 (2H, m), 5.68 (1EL s) 6.85-687 3H, m), 7.00-7.52 (15H, m); 7.86-
7.98 (6H, m) ;
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



Hz), 1.26-1.81 (24H, m, 2.81-3.12 (6H, m, 3.40 (3H, s), 3.44 (6H n)
5.63 (211, m, 5.70 (1H, s), 6.86-6.88 (3H m), 7.02-7.26 (4Apil 2095
7.83-7.97 (61 m; 10 IR (KBr) cm4: 2958, 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 instgad of

1- phenyl - 3- propyl pyrazolin-5-one, 9.84 g 15 of the conpound 2 was

obtai ned. Elenental analysis (C34 HZ/ 5 AMCI3 N9 @ ): Calcd. (%: C, 67.81
H, 5.08, ‘ys 4L Found (%: C, 67.60, H 4.97, N, 8.38; 'H NWR S(CDCl 3)
ppm 1. 22748 MARedy T 7377 62 (1811, n), 3.38 (31-1, n), 3.66- 20 3.89
(3H m, 5.61 (2H n) 5.68 (111, s), 6.85-6.87 (3H, m, 7.00-7.52 (15H,
m, 7.86- 7.98(6H, mM; IR (KBr) cnmi: 2966, 1764, 1570, 1085, 793. Exanple 3

25 In a t o<t h N2 a 1.,6X t

ot hy 1 o Bl RG PHE TBOE GRiZ ReBa o RLEERY o s34 m o8

" 1- phenyl - 3- propyl pyrazol i n-5-one, 3.44 ril 2005 34

was obtai ned. El enental analysis (C69 ]f%é‘?‘{a(c@wﬁr §?ﬁg’qggd§73}ga%d (%: C

636 \ 3 0 63.81, H 5.57, N, 9.46; 5 IR (KBr)
g2960“&[% CH] %f% !Léégwggga@g&%rrpl e 41n a mnner simlar to that in

Exarrpl el except that 1- phenyl - 3- net hyl pyrazol i n-5-one was used instead of

1- phenyl - 3- propyl pyrazol i n-5-one, and 1, 3, 3- 10

Ctrinet hquﬁg@#yl enei ndol i ne was used instead of
5-chl oro- rimethyl-2- nethylleneindnline, 0.68 g of the conmpound 4

was obt ai ned El n%ntlﬂgmngpagl%ﬁhls 6yt L Ol i9)(,,,(ﬁg;,@| g%& ( Phenga. 72- 04,

I, 5.12, N, 969 Found C, 71.95,
methylpyrazolin-5-one was used instead of 1-phenyl-3-propylpyrazolin-5-one, and 1,3,3-

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

__methyleneindoline, 0.68 g of the compound 4 was obtained

Elentental analysis (C, , Hy 4 AIN;3 0,): ' Cal_t: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) t:m'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,



15 "H- NWMR 5(CDC13) ppm 1.60 (1811, m, 2.42 (311, s), 2.52 (311 é
- (311, s), 3.48 (611, nm), 3.58 (31-1, m, 5.65 (2H m, 5. 744(\9r1I£00)
6.97-7.30 (21H, m, 7.82-8.01(611, m; IR (KBr) cm: 2964, 1763, 1601,
1095, 798. Exanple 5 20 In a manner sinmlar to that in Exanple 1. except
“that 3-nethyl-1-phenyl pyrazolin-5-ongs;was used instead of
1- phenyl - 3- propyl pyrazoli n-5-one, 0.99 g of the conpound 5 was obtalned
25 El enental analysis (C78 116 3 AIC13 N9 O ): Calcd. (%: C, 66.74, H,

1 ea’ (161, %o Gum st O, 6358 (i, 53)7 M Bl iy 708355 ZoB 3 17
April 2005 8304;)65[34)16(% m, 5.60_(211, m), 5.69 (111, S), 6.87-6.89
(311, n), /P00 A8y W5 ny, 7.80-7.97 (611 m; IR (KBr) cm: 2966,

- 1763, 160 af lL.n.a manner simlar to that in Exanple I .
. except.;thﬁ%(}iga@@r?%ﬁ’ ?g(g%?g@rﬁ?)@]r’ggﬁl in-5 -one was used instead of
1- phenyl - 3- propyl pyrazol i n-5-one, 0.70 g of the conpound 6 was obt ai ned.
10 Elenrental analysis (C6 9 H6 9 AICI3 N9 O ): Calcd. (99: C, 63.67, H,
5.345 N, 9.56, Found (%: C, 63.67, H, 5 553 N, 9.68; 'H NWR S(CDC13) ppm
1.2471. 31 n) 157188(1811 : 313(911 m, 3.45 (311, n),
3.74-3.81 (311,

IR (KBr) cr: 25’6 T (2'%'?{6“"1‘16@‘ §§'§‘g S Frpr%éef’z o 1 si mlar

i ot hyl ﬂa%éﬂﬁ%a%lg?%éﬁ%’%ﬁé U Pal0r Rt BRogtotadotins-one, 070 g
5-chloro- &f t:l)‘le %ﬁﬁédﬁﬁté\%s (?otamed.

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.



net hyl enei ndol i ne, 4.23 g of the conpound 7 was obtained. 20 El enent al
*anal ysi s (C84H75A1Br3N9O9): Calcd. (%: C, 62.23, 11, 4.66, NAPHl2885 Found
(%9: C 62.34, H 4.65, N, 7.80; 'H NWR S(CDC13) ppm 0.94-1.07 (911, m,
1.56-1.81 (2411, m, 2.81-3.12 (611, m, 3.39- 3.43 (911, n), 5.63-5.70
(3H, m, 6.81-6.83 (311, m), 7.01-7.243¢ 1211, nm), 7.38-7.41 (311, 25.m,
7.82-7.96 (611, n; IR (KBr) cmd: 2960, 1765, 1603, 1074, 1012. 4 Apri

2005 36 Exanple 8 In a manner simlar to that in Exanple 1 except that 3.76
g of 3-nethyl-1-(3- nethylphenyl)pyrazolin-5-one was used instead of

1- phenyl - 3- propyl pyrazol i n-5-one, - 5 5.60 g of the conpound 8 was obtai ned.
El enent al is (CS Hi9A1C 3N9M): Calcd. (%9: C, 65.69, H 4.81, N
8.62 Fo > C, 65.97, H 4.71, N, 8.35; IR(KBr)cni : 2927, 1763,

1635, 002 100Rs MRIILE b ARG Tl 0o RS of LRIATRT
obt i ned.” i%@?‘%ﬁﬁﬁ&‘aﬂﬁiﬁ% M %%%%83/3?@1%%B?ﬂ?‘%aq‘wlﬁ%%pﬁ 4B 86

4.81 H 4.71, N, IR (KBr) cm: 2926,
17635 163%‘68%855%%8%3&@0 ﬁgsm?ﬁgﬁ4 I n a manner SI m lar to that in Exanple
1 except that 5.41 g of 1-(3- rret hyl phenyl ) -3 -propyl pyrazol.in-5 -one was
used i nstead of 1-phenyl-3-propylpyrazolin-

Elemental analysis (C;,H, AICI,N,O,): Calcd. (%): C, 65.69, H, 481, 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.

157
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



5-one, and 3.59 g of 1,3, 3-trimethyl-2-methyl eneindoline was used instead
* of 5-chloro- 1,3,3-trinethyl-2-rinethyleneindoline, 5. 09 g ofAp#H&088npound
10 was obtained. 25 Elenental analysis (C,,H ,AIN9®): Calcd. (%: C,
73.24, H 5.93, N, 8.84 4 April 2005 37 Found (%: C, 73.18, K 5.78, N,

8.78; . 'HNWR 6(CDC13) ppm 0.94-1.047(9H, m), 1.53-1.78 (24H, in), .
2:12-2.24 (9H, ), 2.75- 3.11 (6H, n), 3.46 (9H n), 5. 65 5.75 (3H, M,
6.84-6.86 (3H, m), 6.93-7.05 (9H, m), 7.11-7.15 (3H , 7.25-7.31 (3H,

r 8078 (B S e L S Rt A, i
e T A T T A

LTSS SR R, B RO BB e B, T
9417 s by b Al iSRS O T %5

6H, 7 217 1 (614; IR (KB m: 2960, 1763,
(1637 @07}&( %@é&é?ﬁﬁ%&#ﬁ?g@%neﬁ sim Irr)ar to gha{)lﬁ Exampl e |

except that 5. 41 g of 17(4 met hyl 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
obt ai ned. l.enent al anal ysis (C87H81AI CL3N9MO): Calcd. (%9: C, 68. 30,
H 5.34, N Found (%: C, 68.50, H 5.50, N, 8.44; 'H NWR 5(CDQ 3)

~ppm 0.94-1. 06 (P nBhnerl sitdilat &8 alaf 4k EXa.rHBle t éQCejS Y g'o%l-l-?(?a-ll

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



4 April 2005 38 (6H, n), 3.38-3.44 (9H, n) 5.62-5.69 (3H,NHZ, 6. 85-7.02
-(12H, m, 7.23-7.26 (3H, n), 7.66-7.81(6H m; IR (KBr) cm#ApdE0051763,
1635, 1074, 937. 5 Exanple 13 In a manner simlar to that in Exanple 1
except that 1.40 g of 1,3,3-trimethyl-2- nethylene-4,5-benzindoline was
used instead of 5-chloro-1,3,3-trinethys-2- nethyleneindoline, 2.61 g of -
t he conpound 13 was obtained. 10 El enental analysis (C96H,, Al NOM9): Cal cd.
(%9: C 75.13,. H 5.52, N, 821 Found (%9: C 75 37,11 5.43, N, 7.98;

" H NMWR 5( | 3 04 (911, m, .1, 53- 241 30
(611, m, 3 %64654%11 )y 5. 6é57‘5§(%1{921),(@§15 T8¢, Xd 96%77%3?7(292@1&#3 '
7.37-8.24 R (KBr) cmi: 2960, 1763, 1632, 1074. 15 Exanple 4 In a
manner rﬁ(ﬁzé?glgg}iﬁ%)t in Exanple 1 except that 5.84 g of 1-(4-

br ormphen rop?lzg%r aﬁol i n-5-one was used instead of

1- phenyl - By L7g3 @36%’7479333 of the corrpound 14 was obt ai ned.
.20 E errent al analysis (C84HnAl Br3d 3N909) Calcd. (%9: C, 58.50, H 4.21,
N, 7.31 Found (%: C, 58.37, H 4.30, N, 7.07; 'H NWR S(CDC13) ppm

0.98-1.03 (9H, . m. 1.60-1.77 (24H, n), 2.83-3.09 (6H, m, 3.47 (911, br
s), 566-55(2‘?@%9534, m), 688693(311 m, 714720(3H m, 7.27-7.29

(2(9)(:% 33) Exar2715)l Z ?Zg manner sgnnjlar to I;Ii)zat in Exén%p e)l except that% 0go 7f6 153 31t9n21%thyl- Apri|
methylene-4,5-benzindoline was used instead of 5-chloro-1,3,3-trimethyl-2-

methyleneindoline, 2.61 g of the compound 13 was obtained.

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,



In a manner simlar to that in Exanple 1 except that 5.84 g of 1-(4=

* bronophenyl ) - 3- propyl pyrazol i n-5-one was used instead of 4 April 2005

1- phenyl - 3- propyl pyrazolin- 5 5-one, and 4.18 .g of

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

" chloro-1, 3, 3-trinet hyl - 2- net hyI enei ndotdg ne, 5.48 g of the conpound 15 .was
obt ai ned. ' El enent al anal ysi s. (C96Hg, A] Br3N9M9) : Cal cd. (% C, 65.09, H,
4.61, N, 7.12 -Found (%: C, 64.95 H, 4.68, N, 6.89; 10 'H NWMR 6( CDC13)
ppm 0.96-1.07 (9H, m, 1.48-1.93 (24H, m, 2.87-3.03 (6H m, 3.61- 3.72
(9H, m, 5.90-5.97 (311, M, 7.15-7.29 (9H, m), 7.31-7.47 (6H, m,

7.58-7.68 (3H, 52 7.81-8.05 (1211, m; IR (KBr) cm: 2929, 1763. 15
Exanpl e | er simlar to that in Exarrple 1 except that 9.47 g of
1--(4- chl orophe yI) 3- et hi erazol i n-5- Yvas used |Hstead of

~ 1-phenyl - 3-pro yma&r&r.%mﬁ dPethatz iy loexcept that 5.84 g of 1-(4-

Iene 5- ben2|ndo

ety *%t@hl L?%ﬁ PP RPN SRBE RS 108 QIS@V@af SR Zﬁrog@ﬂwa%@mm nas
5 085" 906 g NG f%nﬂ o iy IHe s bR Ardoffas Ve bR AdsE’s)  hprm
o o aa e .@?5(1%ﬁfﬁw%‘?l?'%-m&ﬂ%ﬁ%ew%ﬁs Eol3is eotipebpd }s Why obtaigeg %5 "1, (O

(2111, 25 m; IR (KBr) cm: 2931, 1763, 947. 4 Aprll 2005 40 Exanple 17 In
a manner simlar to that in Exanple 1 except that 15.36 g of 1, 3-

2 phonyl HeER Fben CRrRAIARED 147 5 Gob . 300 AR 717 vas

obtai ned. " H MR S(CD03) ppm 157 (198l ePofs (RN Bo?) 570

10 'H-NMR §(CDCL) ppm: 0.96-1.07 (9H, m), 1.48-1.93 (24H, m), 2.87-3.03 (6H, m), 3.61-
3.72 (9H, m), 5.90-5.97 GH, m), 7.15-7.29 (9H, m), 7.31-7.47 (6H, m), 7.58-7.68 3K,
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.



m, 7.00-7.52 (2714, m, 7.65-7.80 (313 n) 7.99-8. 10 (611, m. Exanple 18

"In a manner sinmilar to that in Exanple 1 except that 13.31 g16@m25@ﬁ

met hoxyphenyl ) - 3- phenylpyrazolln 5-one was used instead of 1-phenyl -

propyl pyrazol i n-5-one, 7.30 g of the conpound 18 was obt ai ned. 'H-NNR

5(CDCl,) ppm 1.58 (18H br s), 3.39-34§8 (18H, n), 5.68 (311, ),

_6.57-6.86 (911, m), 7.14-7.27 (911, n), 7.34-7.45 (611, m, 7.52-7. 70
(611, m, 7.87-7.90 (611, m. Exanple 19 In a manner simlar to that in
Exanpl e | except that 9.47 g of 1-(4- 20

chlorophenyl) 3- propyl pyrazol i n-5-one was used, instead of

1- phenyl - ropyl.pyrazolin- 5-one, 7.72 g of the conpound 19 was obtai ned.
El ement al (C84Hf Al CI 6N909) Cal cd. (%9: C 63.40, H, 4.56, N, 7.92

B, ok ibelit i bk AR T ©
o ool e b P S

2962 1763.,,1570. 10,7 [.n manner simlar to that |n Exanple 1 except
that 29, 47 SﬁﬁfofwfgulﬁmW8V%ﬁﬂ@%€I)-3-propy|pyrazolin 5-one was used i nstead
of 1-phenyl -3-propyl pyrazolin- 5-one, 7.72 g of the conpound 20 was
obt ai ned. El enental analysis (C84HAL1CI6N9M): Calcd. (%: C, 63.40, H,

055 105 TARACBELS tha 5l or ) ado fon S s Arrosp B B ) G2

5. 64- 3y "P08-3532 (P, ), §%57 80 KB, Fo-810Q8 2 (OH M. 7.26-7. 28 (3H1

10 Example 18
In a manner similar to that in 'Exatnple 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),



m, 7.76-8.10 (6H n); I R (KBr) cm: 2962, 1763 1599, 1074. Exanple 21 In
-a manner simlar to that in Exanple 1 except that 9.12 g of 4ApH&Rph- 3-
trifluoronethyl pyrazolin-5-one was used instead of
1- phenyl - 3- propyl pyrazol i n-5-one, and 2.01 g of
"1, 3,3-trinmethyl-2-nmet hyl ene- 4, 5-benzi ndpl i ne was used instead of 5-chloro-
20 1,3, 3-trinmethyl-2-nethyl enei ndoline, 3.87 g of the conmpound 21 was
obt ai ned. El enental analysis (CO0H63ALFONOMO): Calcd. (%9: C, 67.04, H

3.94, N, Found H 3.98, N, 7.79; 'H NVR S(CDC13 m
1.63-2. 14 (2%371%98%%)%%%%7%07(%(@21 . 5.56-6.15 (311, m), 6.(93- 223 31
(12H, n), -7. 73 8. 39 (1211, in); IR (KBr) cm: 2936,
1772, 991 gé@ﬂ?&&%ﬂ%&“ﬂ In a manner simlar to that in

Exanple 1 except that 5.29 g of 1-(3- chlorophenyl)-3-propyl pyrazolin-5-one
was used instead of 1-phenyl-3-propylpyrazolin- 5 5-one, and 4.02 g of '
1,3, 3-tringethyl -2-met hyl ene-4, 5-benzi ndol i ne was used instead of 5 chloro-
1,3,3 -tri =2- met hyl enei ndoline, 7.56 g of the conpound 22 was

bt ai d. E | CO96H81A1C1L3N9 cd 70
S ea s N 7 7o ERLy e f%fﬂ%lf% 1 n! SARPIR) 1 et gt 942 S bels) bpm
0 94-1. 05 6 9H

" 5. 82- @%p@%};{l) %’P“’Pé’ fyfee! ‘T - r|§1’5“Srt'}se‘¥8 S%? fsligteé‘w 3 R{Opyg’yé‘:&" NS (6H,
e b ol i, 700, 0, el 2511

fl uor ophenyl ) - 3- propyl pyrazol i n-5-one was used instead of
1 phenyl 3- propyl pyrazolin- 5-one, and 4.62 g of

3, 3-tri Rtk 2 diFh e, SRSA b X, B0 7! ”d@il&d’%/‘j‘@é MSRAH 13beRY 8% S
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.



chl.oro-1, 3, 3-trinet hyl - 2- net hyl enei ndol i ne, 8.94 g of the conpound 23 was
~obtai ned. Elenental analysis (C96H81A1F3N909): Calcd. (% : CIApH2085 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, m, 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 4, 7.20-7.33 (3H, nm), 7.42-7.71 (9H
25 m, 7.79-8.13 (12H, m; IR (KBr) cm: 2931, 1734, 949. 4 April 2005 43
Exanple 24 In a manner simlar to that in Exanple 1 except that 5.28 g of
1- (4- fluorophenyl)-3-propyl pyrazolin-5-one was used instead of

1- phenyl - 3- propyl pyrazolin 5 5-one, 11.35 g of the conpound 24 was ‘
obt ai ned.]%EI eﬁggé al analysis (C84HTZAMF3C13N9MO): Calcd. (%: C, 65.43, H
4.71, N, 8 und (%9: C, 65.28, H 4.62, N, 8.00; 'H NWR 5(CDC13) ppm
0.96-1.06 (9H, , 1.60-1.80 (24 .M, 2.82-3.11 (6H, mM,,..3.47.-10. (9H, br
s), 5.64-5.72 (@1%,‘?‘&?‘}¢r§."?g@fag‘bgﬁ?9ﬁ Fﬁ‘)afnpg’. g?-e’fc.ei’% thaf 529 & of 5037 o8’

3H, . +f.80-7. 61 oo KB . 2962,..1765, .1579,. 1074. Ex | |
S8 s n hlorambely DS frop by slionSong phe ot e e 6 L ofeniran R R g Aty

1~y - 5o gl o R A B el e bt Bl BRI o e
745 Fouttiprooy s EihgyERmEp ot 7)o scfti ongahing ablpBinel 0”051 o3

(911, nm), 1.58-1.74 (24H, n), 2.87-3.08 (6H, n), 3.45- 3.49 (911, nm), 5.69
(311, m), 6.90-6.95 (3H, n), 7.20-7.47 (12H, m), 8.08 (6H m); |R(KBr)cn:

2962, 1769embatanah3R3C,H, AICLN,O,):  Caled. (%): C, 7039, H, 498, 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-
3.6 (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) 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.



25 Exanple 2.6 In a manner simlar to that in Exanple 1 except that 8.35 g
of 1-(4 4 April 2005 44 chl orophenyl) - 3-net hyl pyrazol i n- 5- oreAREL008 ed

i nstead of 1-phenyl - 3-propyl pyrazolin- 5-one, and 6.64 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, 9.51 g of the conpound 26 was
obt ai ned. El enental analysis (COOHG69ALCI, N9O): Calcd. (%: C, 69.56, H

- 4.48, N, 8.11 Found (%: C, 69.65, H 4.40, N, 8.27; 'H NWR S(CDC 3) ppm
1.48-1.82 (18H, m, 2.49-2.71(9H m, 3.60-3.69 (9H, m, 5.62- 5.91 (3H,
m, 7.00-7.48 (18H, m, 7.58-8.08 (12H, m; IR (KBr) cm: 2929, 1732, 945.

10 Exanpl In.a manner simlar to that in Exanple 1 except that 11.53 ¢
of 1-(4- nyl ) -3-nmet hyl pyrazol i n-5-one was used instead of

1-pheny|43-prop gne

1,3,3-trinet hyI LA % %‘8"‘5‘5t°b ﬁ’iﬂd%ﬁ“%?égmﬁsexﬁﬂ’éd“‘?hét%sa& of 153415 e
chl gro- 1 ﬁ&?f%é"{i”?t*é@ﬂ}@a{“eﬁ-%ﬁ AR e Eskd] 18 f A
1 6551, 02" Pl 1 oy Sishefombandipg Vs bocingd 6343 70 ?9? e ?.Ngﬁ( ot ) P

" (3H, m), 6.75-6.91 (6.H, in), 7.2377.33 (3H, m), 7.40-7.67 (6H m,
7.82-8.10 (15H, M; IR (KBr) cm: 2929, 1736 945. Exanple 28 25 In a

T 11 uor onsT Ry bARER (AP0, o (R LAR'G, Bei ) By APV 1LY
1- phenyl - 3- propyl pyrazolin-5 4 April Z%finél@@: C, 65.28, H, 4.62, N, 8.00;
"H-NMR §(CDC;) ppm: 0.96-1.06 (9H, m), 1.60-1.80 (24H, m), 2.82-3.11 (6H, m), 3.47
10 (9H, br s), 5.64-5.72 (3H, m), 6.75-6.92 (9H, m), 7.07-7.17 (3H, m), 7.25-7.28 (3, 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-



5 one, and 1.29 g of 1,3, 3- trlnethyl 2- met hyl ene- 4 5- benzi ndol i ne was used
- instead of 5- chloro-1,3,3-trinethyl-2-nethyl enei ndol i ne, 1.92p 2805 t he
conpound 28 was obtai ned. El enental analysis (C94H$, AMFONOOO): Calcd. (9:
C, 68.39, IT, 4.70, N, 7.25 Found (%9: C, 68.68, H 4.89, N, 7.05 'H NW
5(CDCl 3) ppm 0.95-1.08 (9H, n), 1.44-2,93 (2411, n), 2.89-3.30 (611, .-,

3.63- 3.72 (911, m, 5.88-6.00 (311, , 7.20-7.52 (1511, m, 7.61-8.30
(15H, r’r) IR (KBr) cm: 2931, 1765, 947. 10 Exanple 29 In a manner simlar
to that exc 1.02 . 5-met hoxy-1, 3, 3- )

trimet hyI %ﬁéﬁ@fﬁﬁa@gf% vésoﬂﬁg*éaa qSﬁitnéf&a”gaf 1- )ﬁenyl-?' propylpyrazolin-

5-chl oro- tri enelndoll 1.7 of the conpound 29
was obt aj %@&e afﬁélzﬁﬁyn%%% tfawaqt‘w@én erkeneh xbRers me@aﬁeap 1psggad o 5-70. 86,
13; 5.74 C .70.67, H 5,89, N 8.54; 'H NWR 3(CDC13)
ppm 1. ozcl%l@fi’ll ?%tflmitﬁ%az %‘%‘WWT{IHW 51g gfghecompaugd 26 wep obigingd. 3 43
(911, , 3.67 (911, n) 5.65 (311, m, 6.57-6.90 (9H, m,  6.98-7.01(3H,
m, 7. 10 7 18 (611, , 7.84-8.00 (6H, m; 20 IR (K3r) crmé: 2958, 1763,

;O;f%f;,.fIy]en@PaqaryswE;m@@Wgz;%4@2 bohi TR KRy o
1- phenyl - 3- propylpyrazolln 5-one,

obtained. 4 April 2005 46 ' H NMR S(CDC Q?“‘{)%ﬁffq%%f;cﬁ%&{] %f% m.
- ExanpE SR lGnCL iRt - LA ﬁii@ozgé-grﬁéﬁg&énﬁﬁ%%9é%emﬁt 520 8o
0 phenyi. %%@%ﬂp? B0 B s Rs tPAE my!St ead ©f |

IR (KBr) cm™: 2929, 1732, 945.

10
Example 27 _
In a manner similar to that in Example 1 except that 11.53 g of 1-(4-
ﬂuorophenyl) 3-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-



18.25 g of -1, 3, 3- trlnethyl 2- met hyl ene- 4, 5- benzi ndol i ne was used instead of
5-chloro- 1,3, 3- trimethyl - 2- nethylenelndollne 13.65 g of theArdR®8and 31
was obtained. 10 'H NWMR S(CDC13) ppm 1.78-1.98 (18H, m, 2.54-2.67 (911,
nm, 3.33-3.41 (911, m), 3.56- 3.63 (9H, n), 5.80 (311, m), 7.28 (311, m,
7.44 (314, m, 7.63 (3H, m, 7.84-7. 96E£9H m . Exanple 32 In a nmanner.
simlar to that in Exanple 1 except tH%t 1.72 g of 3,3-dinethyl-2- 15

~met hyl enei ndol i ne was used i nstead of

5-chloro-1, 3, 3-trinet hyl - 2-net hyl enei ndoline, 2.46 g of the conpound 32
was obt ai mdan@ﬂéﬁmfa% aﬁamythy Z(r@hsﬂwwﬂé@syzm@unemascm&d ingtead of b7 H,
5.41, N, 9.39 Found (%9: 72.77, H, 9.26; 20 H-NNR%&CDCIS)
ppm 0. 8gehlored, ?(Ié}mmet I-2- meﬂwlepeslgolqr@sl@ grﬁfthqcc@woyn@% Wewbtﬁ!}le 2.53- 3.07
(611, m, 5.21-5.65 (311 m, 6.78-7.37 (2111, m, 7.57-8.04 (611, m,
11.5-12.81 (311,‘h0; 1R (KBr) cm: 2962 1770, 1013. 25 Exanple 33°In.a
manner Similar to that in Exanple | excgrt that 18.25 g of 1-phenylt-3 47

trifl uor dRemeyrbanalysis|(Catly Qas usefaldst’ah§, 68.39, H4.70,N, 7.25
1- phenyl - 3- propyl pyrazol i n-5-one, and 9.71
S meBhoxy- 1,3, 3011 et hyl -2 et hyl ene ﬁeamw%-xaé&égéaw%m&sbf 5.
hl 1,3 h hyl dol 19 f 33
obt ai ned. }gNMé' oo e JO DL T 30 1 4951 okt il b3 3G GTRR R >
3.75-3.88 (9H 98 (311 7..29 7.71-8.15 (6H,
)| Exanph- H W, & SR e i T 4758 (1 HRim) A 6 IaEh mikcept t hat 18(25 ]
f 1-ph | -3- 10.,trifl hyl | 5- d t ead of
O ohenyl T @R GR ol 85 Sons, * and 9. 50 g of o LSe¢ tnstead

5-nmet hyl -1, 3, 3, 5-tetramet hyl - 2- met hyl enei ndol i ne was used i nstead of 5-
chloro-1, 3, 3-trinmet hyl -2-net hyl enei ndol i ne, 11.79 g of the conpound 34 was

obt bned ' H NMR. S(CDC13) ppm  1.25-1.79 (1811, n), 2.18-2.45 (911, m,
ﬁ%@ﬂ% , 5.53- 15 6.01 (3H, m), 6.62-7.30 (18H, m, 7.69-8.11

( 611’ n) ' 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
(9H, m), 3.67 (9H, m), 5.65 (3H, m), 6.57-6.90 (9H, m), 6.98-7.01 (3H, m), 7.10-7.18 (6H,
| m), 7.84-8.00 (6H, m),

20 IR(KBr)cm™ 2958, 1763, 1016.

Example 30
In a manner similar to that in Example 1 except that 18.25 g of 1-phenyl-3-

trifluoromethylpyrazolin-5-one was used instead of 1-phenyl-3-propylpyrazolin-5-one,

25 4.04 g of the compound 30 was obtained.



Exanple 35 In a manner simlar to that in Exanple 1 except that 18.25 g of
| - phenyl -3- _trifluoromnethyl pyrazolin-5-one was used instead bApril 2005

1- phenyl - 3- propyl pyrazol i n-5-one, 20 and 10.09 g of

1- net hyl - 2- et hyl enei ndol i ne- 3- spi rocycl ohexane was used instead of 5
chloro- 1,3,3 -trinethyl-2-nmethyleneingpline, 12.34 g of the conpound .35,
was obt ai ned. El enental analysis (C37HEOMFONI(MO): Calcd. (% : C, 66.03, H,
4.39, N, 7.97 Found (%: C, 65.81, H 4.46, N, 7.87; 25 'H NWR S(CDC13) ..

ppm 1.35-1. , 1.68- 411 3,84 (9 . 59-5. 92 '
PO11, T N pascty et 1ou6 73 (1458 s 14T oG ko PR B
2005 48 | ni' . 3 1771, 987. Exanple 36 In a manner simlar to
that in Egﬁgégiifseié%ﬁﬁ%ﬁggtm@.56 g of 5,7-dichloro-1,3,3- 5

trinmet hyl -2-net hyl enei ndol i ne was used instead of 7 _
5-chloro-1, 3,3-trinethyl-2- nethyleneindoline, 0.70 g of the conpound 36

was obtaiped. Elenental analysis (C& H AMCI 6NOO9): Calecd. (%: C, 63.40, H,
4.56, N, * und (%: C 63.18, H, 4.46, N, 7.82; 10 'H NWMR 6(CDC 3)

PP 50,54 1-95 o i i s 2t b Sl e 8, 8 (1
oL 2 MBS et R el S R SRR R SRS
01 1 BN SRR e IR S5k 3RS i T Wb 3 SfBkeL 0 ™
2T 2 55 a8 SR ED LR b RS ol oasur oo
10 'H-NMR8(CDCL) ppm: 1.78-1.98 (18H, m), 2.54-2.67 (SH, m), 3.33-3.41 (OH, m), 3.56-
3.63 (9EL m), 5.80 (3H, m), 728 (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-



25 Simlarly, the maxi mum absorption wavel engths (A, ,J, the nolar
extinction coefficients at the maxi num absor ption wavel engthApii 2805

chl orof orm solution, and the 4 April 2005 49 deconposition tenperature were
measured for the squarylium conpounds which were not treated for netal
conpl exation in Exanples 1-6 (Conpoundg; | b 6b) (i.e., these conpounds had
not been conplexed with a netal). Results are listed in Table 5.

Exanpl eSpect roscopi ¢ Properties Deconposition (in Chlorofornilfenperature

SO EENTE Rt SR
T ok Lo AR R At 5 K 7%

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

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

Example 34
| In a manner similar to that in Example 1 except that 18.25 g of 1-phenyl-3-
10 trifluoromethylpyrazolin-5-one was used instead of 1-phenyl-3-propylpyrazolin-5-one,
and 9.20 g of S-methyl-1,3,3,5-tétramethyl-z-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);



17577.55. 4286 18577.05.4292 Table 4 Spectroscopic Properties and
+ Deconposition Tenperature of S u |ium Conpounds 4 April 200%5AB0 2005
Exanpl eSpect roscopi ¢ Properties Deconposition (in Chlorofornilfenperature
ConmpoundX.. log & C) m 19573.05.4311 20574. 05. 4310 21589. 55. 4301
. 7 22591. 05. 4302 23589.55. 4301 24572.55. 4811 25573. 55. 4296 26585.55.4319 -
27589. 05. 4324 28591. 55. 4277 29582. 05. 4301 30572.55.4290 31 :583.05.2297
32582. 55. 3315 33583. 05. 3300 34572.55. 4304

IR (KBr) cm': 2936, 1771, 987.

E le 36 | | | | |
- In a manner similar to that in Example 1 except‘ that 0.56 g of 5,7—dichldro-*1-,3,3-‘
5 trimethyl-2-methyleneindoline was used instead of 5-chloro-1,3,3-trimethyl-2-

methyleneindoline, 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 Examplcﬂ
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 absorption wavelength in a chloroform solution, and the



35580. 05. 3286 36573. 05. 4310 Conparative Spectroscopic Properties

Deconposi ti on Exanpl e(in Chl orof or nTenper at ure Conpoundnm ogt Apfit)2005
1577.55. 1280 2h578. 55. 2289 570. 05. 2270 4571. 05. 2290 5576. 55. 3300

571. 05. 2270 Table 4 -Continued Spectroscopic Properties and Deconposition
Tenperature Table 5 Spectroscopic Propgfties and Deconposition Tenperature
of S u lium Conmpounds of S u |lium Com ounds 4 April 2005 51 Exanple The

~optical constants for thin films of the conpounds obtained in Exanples 1-6

were nmeasured. Results are listed in Table 6. 5 Conparative Exanpl o-2 ,
Si mi | ar | ydecompostinn tempetasiretueie sndagired Homthe | squesylim taempegadsr whichriwer®npounds

~ which were not treated for netal corr%gexation I n Exanpl es 1-6 (Conpounds

1b- 6b) werct trenteds fir emetaRssmplesatinnein Examples -G {Blomppundsaht@) die., 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




Exanpl'e2, = 650 nnv¥,. = 660 r|n1Cbnpoundnknk 12. 8150. 0782. 6070. 038
22.7720. 0952. 5750. 049, 32. 6280. 0582. 4800. 035 42. 7660. 0802, 5HAPHZE05
52.8720. 1152. 6620. 055 62. 4520. 0622. 3420. 048 10 Table 7 ConparativeA. = 650
nmA. = 660 rim Exanpl e nknk - Conpound 12. 6346. 1352. 4820. 086

22.5980. 0792. 4510. 041. 3b2.4820. 0842. 3gy0. 059 42.5720. 1002. 4460. 053 .
5bi npossible to make a thin filmdue to crystal fornmati on 6b2. 450 0.052 -
2.343 0.037 .Optical Constants for Squarylium Conmpounds Optical Constants
for Squaryli in Conpounds From Tables 6 and 7, it can be seen.that netal
conpl exati on caused a larger refractive index and an inproved solubility
in an organic solvent. 4 Apiid 4 4896t Exanple 40 Thin filnms of the

~ conpounds obt %“p@@tf’osb&b@&%ﬁpﬂn%aﬁ'd Déconifdditidn ‘f&ﬁﬁerhﬁlf@d' at ed

of Squarylium Compounds
_ Spectroscopic Properties | Decomposmon ,
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 54 296
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




with the light froma xenon |anp (50,000 |luxes) to determne a .
photodeteriorating rate 5 constant fromthe change in their46pfi208p
densities in time course. Results are listed in Table 8. The

phot odeteriorating rate constants were cal cul ated using the follow ng
equation: 10 d[OD]/dt = k[OD] [OD] : Ogtical density for the thin film of

t he squarylium conpound; k : Photodeteriorating rate constant. Conparative
Exanple -a Simlarly, photodeteriorating rate constants for thin filns of
.the squarylium conmpounds which were not treated for nmetal conplexation in
Exanpl e 1%@1&&’6—13, 15 (Conmpounds 1b, 2b, and 4b) were determ ned. Results
are listed in Table 8. Table 8 npound i nRatio of the Photodeteriorating
Conpar at i ve Exahpt epieat eonstsatsfanthan films of thegnmpninds phtaingd ipExateples hén- net al
conplex k : netal cor Ie>f 1 17.2 2b/26.5. 4b/45.8 Photodeteriorating Rate
Const ant s Megrmeataredy Resmlts gredistaddn Teplg Sy j um conpounds From Table 8, it can -
be seen that netal conpl exation caused inproved |ight - resistance. 4 April .
2005 53 haracterization of Optical Recording Media Using a Squarylium

Conmpaqund anples relating to the optical recording nedia will be
11T ustrat - le 41

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.



A sol ution prepared by dissolving the conpound 1 in 2,2,3,3-tetrafl uoro-I-

» 5 propanol was spi nner-coated on an injection nol ded- pol ycarbhdp@t2905
substrate of 0.6 mm thickness having a guiding groove of the groove depth
of 1,750 A, the half band wdth of 0.38 pm and the track pitch of 0.74 pm
to forman organic dye | ayer having thgythickness of 900 A Then, a gold
reflective | ayer having the thickness of 1,200 A was provided 10 thereon
by a sputtering nethod, a protective |ayer having the thickness of 7 pm was
further provided thereon with an acrylic photopol yner, and then an

i njection nol ded- pol ycarbonate flat substrate having the thickness of 0.6
nm was adhereg thereto with an acrylic photopol ynmer to prepare an opti cal
recordi ng An EFM signal was recorded on the prepared optical

recordi ng nmediumw §.h 5 tracking (Jinear speed of 3.5 misec.) using the
seni conduct or Ii@érgﬂﬁ‘é theiGompRPUR Soéfé’@F F%Eﬁﬁﬂﬂ%%e%é‘ﬁﬁt‘_‘hw@? 15 a‘iean and a

b di anmet qd th i ‘ded si I re duced with
e ol o sSR ebh Sh oS53 e oo bRl 1"
I th of 658 ducti on. ..of 0.7 T | t) .Si I

e L STl (S SRBPASS]iode b e Rl
di f ding. to. th I . hat,.in EX I
T e ot GBS b

1, and the s'tign‘al properties thereof were nmeasured. The resulting signal
25 propert4'¥8°%re listed in Table 9. 4 April 2005 54 Table 9 Reflectance

. oA -
Modul ation (9: d[OD}/dt = X[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.



Percentage Jitter (% grooved (O/c) portionl 14/ 114H Exarrpl e 415063.37.8
Exanpl e 424963.78.0 Exanpl e 434761.87.9 Exanpl e 444862.98. 0 £RAHH05
454862. 58. 1 Exanpl e 464963.18.3 From Table 9, it can be seen that signal
properties of the high reflectance, high nodul ation percentage and | ow
jitter which are confornmable to DVD-R sf andard were obtained according to
the optical recording mediumof the present invention. 5 Exanple 47 An

-~ optical recording nmedi umwas forned u5| ng a, mxture of the conpound 1 and
the nmetal conp . g r_atlo of co ound 1/ et al
conpl ex No.3 a4 AATASICTIZANON Qld At hecordmg viedin = ARV L oBIDalI
irradiated wt heI| t fro a xe nla 00 . 10 uxes) for
hours, and a r 5‘?3'&9 ?ngagﬁf?ré%mw&b%%s@ﬁlh%ﬁ%d The
. remaini nq ratllo ff an optlcal density was cal cul at ed by the foll ovm ng
equati on: ng ratlo of. an optical density-=1Jlo X100 (% :

Optical density,a I rradi tical density before rradlatlon
15 The resul ts %fs lWQ“I [?fglilﬁfe(fi@,@lﬁsgi,vd%g t%"stco’é'l)%uqd LB 2. 24,5188

| es 48-50, An o tical cordi.ng nediu s . fornmed i ner SI m | ar
Co Uhat i HORSRZh RS SPiai epafe OB e R P e NGB RIS oL T M7 cc
Tabl e 3) i‘u ings%%aq];lg%hggld%ag grloove of the groove depth of 1,750 A, the half band width of

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.



Si al Properties of Recording Media 4 April 2005 55 conpl ex é

48), and further using a mixture of the conpound 2 and the ‘hé?'éﬂlzo %rrpl ex
No. 12 (see Table 2) (Exanple 49) or a mixture of the conpound 2 and the
aromati c am ne conpound No. 113 (see Table 3) (Exanple 50) instead of a

m xture of the conpound 1 and the neta), conplex No. 3. A light resistance
test was performed on the 5 resulting optlcal recordi ng mediumin a manner
simlar to that in Exanple 47. The results of the light resistance test
are listed in Table 10. Table tfifgsults of Light Resistance Test of

Opti cal Recordl i ng Me GRead Remai ni ng Rati o of

No. No. Qpfpr-cat—benst LStgﬁal@ e L+clbflﬂ'§g&gjl anpl e 4921285
Exanpl e $0211391 10 tB 10, paulation, (| < HfterlPel: dycel | ent l'i ght

resi stang¢e was obtai 1ed écor di hg eécet‘%eop i cal recording nedium of the
present ilnvention. | 1dusﬁfP‘P_‘§1d Appl i caPXity [According td the present
“inventiod,__there can|be petionded! sqdbTMEumM 15_conpoynds havi ng

spect r os¢o@xanpidt her mal sdeconppsi ti €313 prop|ert i epgsuitgble for an :
osci | | at iforg¢miped £nglh of 48 sem fondugi pr Takser uggd for| a digital

?/errs]atl | ¢ G SmpleaPT abi & 7 DV Ry TP, U%R—n?gra—rm _ \él Ing t he gxcelhl ent
blegp'; 0{/|e(i\ -l.d.]ll.,‘j,' zf?ﬁ veT T LIIU] Tgn |:I:-: 2?\,:& m hLILSgn?t:ﬁCen?ipE)n ggn
an opticei_g'l’ér{"’rl?rerfsn; matedSal 4 Anrl@’jsﬂﬂﬁ 81 =
Example 46 49 63.1 8.3

[1 CI

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

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

5 Example 47
An optidal recording medium was formed using a mixture of thé 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



56 What is clainmed is: 1. A squaryliumconpound in a state of a_netal :
conpl ex represented by the general formula (1): (I) wher ei rft AREL280)) Rz are
the sane or different, and represent an al kyl group-optionally having a
substituent, an aral kyl group optionally having a substituent, an aryl
group optionally having a substituent gsor a heterocyclic group optionally
havi ng a substituent; Q represents a netal atomw th a coordination
ability;, g represents 2 or 3; and A represents 10 an aryl group optionally

havi subst i t het |.i ti |l y havi
LSver s etk N e GBS B LuR SRR o M s v ng
The. squar FILAPBBIRGBNLS (e S0t 2) BBl o0 Mgl B REANG *0oUES ol ai m
wher ei n RBCHRIC R OTPRGNE Npe b e TRL D Eeartple ST LR Eetohd e Megr oup
tionally 4 il 2005 57 havi bst.i 1 1d be taken -
Coget her SPPRH Ludoe meal ZPH0R T rh & bR CS Py HE R a) 88 dFbon
ring_.or a he eroc¥.clle o‘g)tjonal%. having a sub tié?u nt:; RS [EP[-£S ts a
nydr Ggen” EEOHPE SRUSTCGTOIGPE BeUNm B st cUmney fo bl FRumiE 47an Theal ky
g?/mrjpgggti onal Ly, h vig 8 sﬁs i%t nt . O n r%fl group opti o_nallg ha\a/li né a
substi tueﬁ?s}lﬁﬁ%%ge ﬁ%}ﬁfgsésg?ﬂcg ?Eﬁgﬁf%gﬁpgﬁbg%&an al kyl group optionally
having a substituent, an aral kyl group optionally having a substituent, an
~aryl group optionally having a substituent, a nitro group, a cyano group

or an al koxy group optionally havi Ngra s stituent; and n represents an
i nteger of 04, and when n is 2-4, then s are the sane or different, or

two adjacent RR§S%¥)? :é}{ %Eﬁ%‘glﬁf%ﬁ%%?? %\%fkf%lg%ﬁ,@&gnt carbon atons to

forman aromatic uent .

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 pr_dvidéd 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.



3. The squaryliumconpound in a state of a netal conplex according. to
-2 claiml1 or 2, wherein Qis a trivalent netal. 4. The squaryl46ﬁmé%ﬁ§ound in
: a state of a nmetal conplex according to claim3, wherein the trival ent
metal is alumnium 15 5. An optical recording nedium having a recording
| ayer conprising the squaryliun1conpoggd in a state of a netal conplex -
according to any one of clains 1 to 4. 6. The optical recording nmedium
according to claimb5, wherein the recording |ayer contains a |ight
stabilizer. 7. The optical recording nmedium according to claim®6, wherein
the light 20 stabilizer is a conpound selected fromthe group consisting of
a nmetal conplex and an aromatic amne. 8. The optical. recording medi um
accor di ngWhgt isicdgimed is:wherein the light: stabilizer is contai.ned at 5-40 %
by weight relative to the squarylium conpound. 9. The optical recording
" medi um according to any one of clainms 5.to 8 25 wherein a single |ayer of
the recording |layer of a recordable optical recording mediumhas the
refractivé i ndef saHarybym compaund ig agtaigof 4 metalbsomplet fepresensest by the ganerplc) of
0.02:k-0.3 4 April 2005 58 for the light of a wavel ength range of a
recortdi ngf®muladl oduci ng wavel ength 5 nm 10. The optical recording nedi um
according t anonne f claime 5to 9, which has a track pitch on a
substrate thinTt he range of 0.7-0.8 pmand a groove width at the half
band w dt hf wi t hi A the nange of 0.18-0.40 m 5 11. The optical recording
medi um acdoréi fiwjone of clains 5 to 10, which has a recording or
r epr oduci ng wavel'engt h “bhkg the range of 600-700 nm 12. The optical
recordi ng ngpiu to any one of clains 5 to 11, which has a
maxi mum absor vel ength within the range of 550-600 urn in a :
chl or of or m sol log a (a is a nolar extinction coefficient) at said
maxi mum 1 absorpf¥o wavel efdth of 5 or | arger. 4 April 2005
q

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



'V 59 ABSTRACT An object of the present invention is to provide a materi al

» havi ng spectroscopic properties, |light resistance, sol ubili4$PA790pher mal
deconposition properties suitable for recording for DVD-R Mre
speC|f|caIIy, the present invention provides squarylium conpounds in a
Ystate of a met al conpl ex represented b¥7the general formula (I): (1) . -
wherein, R and RZ are the sanme or different, and represent an al kyl group
optionally having a substituent, an aral kyl group optionally having a
substi t uept

heterocycﬂ?é ot @%il {8ﬁ§fP§P gg@ﬁblﬁ*gaVIH h@%ﬁggéﬁégggéﬁpéégﬁﬂgoa met a
aryl or Eﬂgoaraﬁé’r? el bGP 1ot D CeOM S BSORTE & OB onal | y
opti onal | ARG AR oBef T BB BN P b AP BB TR avi ng a
substit uegroup optlonally having a substituent or an aryl group optlonally having a substituent; R
5 represents a halogen atom, an alkyl group optionally having a substituent, an aralkyl
group optionally having a substituent, an aryl group optionally having a substituent, a
nitro group, a cyano group or an alkoxy group optionally having a substituent; and n
represents an integer of 0-4, and when n is 2-4, then R’ are the same or diﬂ‘er_eht, 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
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for the light of a wavelength range of a recording or reproducing wavelength + 5 nm.

- 10. The optical recording medium according to any one of claims 5 to 9,

which has a track pitch on a substrate within the range of 0.7-0.8 pm and a groove width

at'tlhe half band width within the range of 0.1 8a0.40 pm.

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

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

absorption wavelength of 5 or larger.





