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(57) ABSTRACT 
Problems. To provide a monomethine dye compound that 
enables formation of a thin film with high refractive index and 
excellent optical properties through formation of a homoge 
neous thin film of dye molecule J-association complex by 
easy means (spin coating technique) and that has high sensi 
tivity and excels in short mark recording capability So as to be 
Suitable for high speed recording and high density recording, 
and further to provide an optical information recording 
medium utilizing the monomethine dye compound and a 
process for producing the same. 
Means for Solving Problems Attention has been focused on 
employment of a spin coating technique so that a homoge 
neous thin film can be easily formed through coating; on 
using of a dye material capable of forming a J-association 
complex to thereby realize excellent optical properties (high 
refractive index); on using of an oxocyanine dye of high 
solubility as the dye materialso as to enable employment of a 
Solvent free from Substrate erosion; on using of a dye exhib 
iting a large difference between refractive index before 
recording and refractive index after recording, the decompo 
sition of the dye brought about by an endothermal reaction; 
etc. There is provided a monomethine dye compound of FIG. 
1 characterized in that it is applicable onto a substrate by a 
spin coating technique. 
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Figure 1 
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Figure 3 
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Figure 5 
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Figure 6 

Table 1 
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Figure 9 
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Figure 10 
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Figure 12 
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MONOMETHINE DYE COMPOUND, 
OPTICAL INFORMATION RECORDING 

MEDIUM UTILIZING THE COMPOUND AND 
PROCESS FOR PRODUCING THE SAME 

0001. This application is based on International Applica 
tion No. PCT/JP2005/0006724 filed Mar. 30, 2005, which 
claims priority to Japanese Patent Application No. 2004 
101442 filed Mar. 30, 2004. 

TECHNICAL FIELD 

0002 This invention relates to a monomethine dye com 
pound, an optical information medium comprising the 
monomethine dye compound and a method of manufacturing 
the optical information medium. In particular, this invention 
relates to a monomethine dye compound which can be used 
for forming an optical recording layer of an optical informa 
tion recording medium, which contains at least a photoab 
Sorptive Substance and is capable of writing information in a 
high density and at a high speed and of regenerating the 
information by means of a semiconductor laser Such as a red 
laser beam having a wavelength of 750-830 nm, a short wave 
length red laser beam having a wavelength of 640-680 nm (for 
example, 650-665 nm), or a blue laser beam having a short 
wavelength in the vicinity of 350-500 nm (for example, 
around 405 nm). Further, this invention relates to an optical 
information medium to be obtained by making use of Such a 
monomethine dye compound and to a method of manufactur 
ing the optical information medium using Such a monome 
thine dye compound. 

BACKGROUND ART OF THE INVENTION 

0003. Up to date, there has been developed an optical 
information recording medium which is capable of recording 
and regenerating information by means of a blue laser beam 
having a wavelength in the vicinity of 350-500 nm (for 
example, around 405 nm) which is shorter in wavelength than 
that conventionally employed. In this optical information 
recording medium, an organic dye compound is employed for 
creating an optical recording layer, which is required to be 
formed increasingly thinner and to have a higher refractive 
index as the laser beam to be employed is getting shorter in 
wavelength. 
0004. A general structure of an optical information record 
ing medium 1 (HD DVD of write once type) which is capable 
of recording and regenerating information by means of a blue 
laser beam will be explained with reference to FIG. 12. FIG. 
12 illustrates an enlarged cross-sectional view of a main por 
tion of a disc-like optical information recording medium 1. 
More specifically, FIG. 12 is an enlarged cross-sectional view 
schematically illustrating a main portion of the optical infor 
mation recording medium 1 as it is sectioned diametrally, i.e. 
a cross-section of the optical information recording medium 
1 as it is sectioned perpendicular to the surface provided with 
a pre-groove 7 and also perpendicular to the direction of the 
pre-groove 7. 
0005. This optical information recording medium 1 com 
prises a light-transmitting Substrate 2 as a layer for transmit 
ting a laser beam, an optical recording layer 3 (light-absorp 
tive layer) formed on the substrate 2, a light-reflecting layer 4 
formed on the optical recording layer 3, and a protective layer 
5 (adhesive layer) formed on the light-reflecting layer 4. By 
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the way, under Some circumstances, a dummy layer 6 having 
a predetermined thickness may be laminated on the top of the 
protective layer 5 so as to make the optical information 
recording medium 1 have a predetermined thickness which is 
required by the specification. 
0006. The substrate 2 is provided in advance with a pre 
groove 7 which is formed spirally. On both sides of this 
pre-groove 7, there are located lands 8 constituting the 
regions other than the pre-groove 7. 
0007 As shown in FIG. 12, as a laser beam (recording 
beam) 9 is irradiated onto the optical information recording 
medium 1 from the light-transmitting Substrate 2 (incident 
layer) side, the Optical recording layer 3 is caused to generate 
heat (or absorb heat) as the energy of the laser beam 9 is 
absorbed by the Optical recording layer 3, thereby forming a 
recording pit 10 through the thermal decomposition of the 
optical recording layer 3. 
0008. By the way, the substrate 2 is contacted, through a 

first boundary layer (or interface) 11, with the optical record 
ing layer 3. 
0009. The Optical recording layer 3 is contacted, through 
a second boundary layer 12, with the light-reflecting layer 4. 
0010. The light-reflecting layer 4 is contacted, through a 
third boundary layer 13, with the protective layer 5. 
0011. The protective layer 5 is contacted, through a fourth 
boundary layer 14, with the dummy layer 6. 
0012. The light-transmitting substrate 2 can be generally 
formed using a resin having a high transparency exhibiting a 
refractive index ranging from about 1.5 to 1.7 to a laser beam 
and being excellent in impact resistance. For example, the 
light-transmitting Substrate 2 can be formed using a resin 
plate Such as a polycarbonate plate, an acrylic plate, an epoxy 
resin plate, etc. It is also possible to use a glass plate as the 
light-transmitting Substrate 2. 
0013 The optical recording layer 3 deposited on the sub 
strate 2 is formed of a layer made of a light-absorptive sub 
stance (a light-absorbing Substance) including a dye material. 
This optical recording layer 3 is enabled, through the irradia 
tion of a laser beam, to take place the generation of heat, the 
absorption of heat, melting, Sublimation, deformation or 
denaturing. This optical recording layer 3 can be formed, for 
example, by uniformly coating an azo-based dye, a cyanine 
dye, etc., which has been dissolved in a solvent, on the Surface 
of Substrate 2 by means of spin-coating method, etc. 
0014 With respect to the materials to be employed for 
forming the optical recording layer 3, although it is possible 
to employ any kind of optical recording materials, it is more 
preferable to employ a photoabsorptive organic dye. 
0015 The light-reflecting layer 4 is formed of a metal film 
which is high in heat conductivity and light reflectance, and 
can be created by the deposition of gold, silver, copper, alu 
minum, or an alloy comprising any of these metals by means 
of vapor deposition method, sputtering method, etc. 
0016. The protective layer 5 can be formed, as in the case 
of the substrate 2, by making use of a resin which is excellent 
in impact resistance and adhesion. For example, the protec 
tive layer 5 can be formed by coating an ultraviolet-curing 
resin on the light-reflecting layer 4 by means of spin-coating 
method and by curing the coated layer through the irradiation 
of ultraviolet rays thereto. 
0017. The dummy layer 6 can be formed by making use of 
the same kinds of materials as in the case of forming the 
Substrate 2, thereby securing a predetermined thickness 
(about 1.2 mm) of the optical information recording medium. 
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0018. Further, FIG. 13 is an enlarged cross-sectional view 
schematically illustrating, as in the case of FIG. 12, a main 
portion of a disc-like optical information recording medium 
20 of another type (Blue-ray postscript type) wherein a blue 
laser beam is utilized. In this case, the optical information 
recording medium 20 comprises a light-transmitting Sub 
strate 2 having a thickness of 1.1 mm, a light-reflecting layer 
4 formed on the Substrate 2, an optical recording layer 3 
(light-absorptive layer) formed on the light-reflecting layer 4, 
a protective layer 5 (adhesive layer) formed on the optical 
recording layer 3, an adhesive layer 21 formed on the protec 
tive layer 5, and a cover layer 22 having a thickness of 0.1 mm 
and formed on the adhesive layer 21. 
0019. The substrate 2 is provided in advance with a pre 
groove 7 which is formed spirally. On both sides of this 
pre-groove 7, there are located lands 8 constituting the 
regions other than the pre-groove 7. 
0020. By the way, if the a boundary layer between the 
substrate 2 and the optical recording layer 3 satisfies a low 
reflectance, the provision of light-reflecting layer 4 may not 
be required. 
0021. As shown in FIG. 13, as a laser beam (recording 
beam) 9 is irradiated onto the optical information recording 
medium 20 from the light-transmitting incident layer (the 
cover layer 22) employed as a layer for transmitting the laser 
beam, the optical recording layer 3 is caused to generate heat 
(or absorb heat) as the energy of the laser beam 9 is absorbed 
by the optical recording layer 3, thereby forming a recording 
pit 10 through the thermal decomposition of the optical 
recording layer 3. 
0022. By the way, the substrate 2 is contacted, through a 

first boundary layer 23, with the light-reflecting layer 4. 
0023 The light-reflecting layer 4 is contacted, through a 
second boundary layer 24, with the optical recording layer3. 
0024. The optical recording layer 3 is contacted, through a 
third boundary layer 25, with the protective layer 5. 
0025. The protective layer 5 is contacted, through a fourth 
boundary layer 26, with the adhesive layer 21. 
0026. The adhesive layer 21 is contacted, through a fifth 
boundary layer 27, with the cover layer 22. 
0027. When a high-speed recording is to be performed by 
making use of the optical information recording medium 1 or 
the optical information recording medium 20, which are con 
structed as described above, it is required to perform a pre 
determined recording in a shorter period of time than that 
required in the conventional speed of recording or low speed 
recording, thus necessitating an enhanced recording power 
and increasing a quantity of heat or a quantity of heat per unit 
time to be generated at the optical recording layer 3 on the 
occasion of the recording. As a result, the problem of thermal 
straintends to become more prominent, thus giving rise to the 
generation of non-uniformity of recording pits 10. Further, 
since there is a limit in increasing the output power of semi 
conductor laser for emitting the laser beam 9, it is now 
demanded to develop a dyestuffhaving Such a high sensitivity 
that can be coped with a high-speed recording. 
0028. In an attempt to enhance the refractive index of the 
optical recording layer 3, it is now studied to utilize the state 
of association, in particular, J-association of dyestuff mol 
ecules. In this J-association, the dyestuff molecules are 
arrayed in a state of edge-to-edge, so that it is known that once 
this J-association is caused to occur, the peak of spectrum of 
light absorption is sharpened and that this sharp peak is 
caused to shift toward the longer wavelength side. 
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0029. As for the conventional technique to create a J-as 
Sociation membrane, there are known an LB method, a Dip 
method, a spin-coating method, etc. 
0030. According to the LB method (Langmuir-Blodgett 
method: a method of forming a uniform membrane, wherein 
a molecule having both hydrophilic group and hydrophobic 
group is dissolved in a suitable solvent and allowed to spread 
over the surface of water to thereby form a layer adsorbed at 
an air/liquid interface, thus forming a monomolecular film on 
the Surface of water, this monomolecular film being Subse 
quently taken out of water by making use of a Substrate which 
has been slowly dipped into the water, thereby forming a 
uniform membrane.), it is possible to form a precise and 
uniform membrane which is also excellent in optical proper 
ties. This method is however accompanied with the problems 
that since it requires a high degree of control on the occasion 
of forming the membrane, a lot of time as well as high manu 
facturing cost will be needed. 
0031. According to the Dip method (a method of forming 
a membrane, wherein a Substrate is dipped in a solution of 
dyestuff and then taken out of the solution and dried to form 
a dyestuff film on the surface of the substrate), it is possible to 
easily perform the control of association. However, this 
method is accompanied with the problems that it is difficult to 
form a uniform membrane and also to stably maintain the 
membrane. 
0032. According to the spin-coating method (a method of 
forming a membrane, wherein a coating liquid is dropped 
onto a substrate while rotating the substrate, thus allowing the 
coated liquid to spread all over the substrate by the effect of 
centrifugal force), it is possible to form a membrane relatively 
easily. However, since molecules are permitted to exist in 
various states under simple coating conditions, this method is 
accompanied with a problem that it is difficult to control the 
association. Since this spin-coating method is advantageous 
in terms of simplicity of process and easiness of execution as 
compared with other methods, this spin-coating method is 
widely employed in the process of manufacturing optical 
information recording mediums such as CD-R and DVD-R. 
0033. As for the method of creating the J-association 
membrane by making use of a membrane-forming method 
Such as the spin-coating method and the like, following meth 
ods are known up to date. 
0034). JP Patent Laid-open Publication (Kokai) No. 2001 
1999 19 discloses a method of forming a J-association mem 
brane of an organic dye (cyanine dye). Namely, by making 
use of a Sol Solution comprising cyanine dye and silica, a 
J-association membrane is formed. 
0035. According to this technique, since the concentration 
of cyanine dye in the membrane is diluted by the silica, it is 
impossible to secure a sufficient degree of physical properties 
as a dye membrane for optical information recording 
medium, thus rendering the dye membrane unsuitable for use 
as an optical information recording medium. Namely, it is 
difficult to apply this technique to the optical information 
recording medium. 
0036 JP Patent Laid-open Publication (Kokai) No. 2000 
151904 discloses a method of forming a J-association mem 
brane of an organic dye (cyanine dye). Namely, a high-vis 
cosity Solution comprising cyanine dye and a 
macromolecular material is Subjected to a rubbing treatment 
to create a J-association membrane. 
0037 According to this technique, since the concentration 
of cyanine dye in the membrane is diluted by the macromo 
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lecular material, it is impossible to secure a sufficient degree 
of physical properties as a dye membrane for optical infor 
mation recording medium, thus rendering the dye membrane 
unsuitable for use as an optical information recording 
medium. Furthermore, when the polycarbonate of substrate 2 
is exposed to heating (130° C. in temperature) which is 
required for the rubbing treatment, the substrate 2 will be 
caused to deform. Thus, it is difficult to apply this technique 
to the optical information recording medium. 
0038 JP Patent Laid-open Publication (Kokai) No. 2001 
305591 discloses a method of forming a J-association mem 
brane of an organic dye (squarylium dye). Namely, the J-as 
Sociation membrane is formed by means of spin-coating 
method using squarylium dye which is easy for forming the 
J-association membrane. 
0039. The technique disclosed in this publication is fea 
tured in that the squarylium dye is hardly soluble in an organic 
solvent and hence this technique is defective in that it is 
difficult to secure a sufficient solubility to a solvent which 
does not corrode polycarbonate employed as a material for 
the Substrate 2 of optical information recording medium. 
Namely, it is difficult to form a membrane having a sufficient 
thickness for use as a dye membrane for the optical informa 
tion recording medium. Further, when the molecule of this 
squarylium dye is chemically modified with a suitable Sub 
stituent group, the formation of J-association membrane may 
be badly affected, thus rendering this technique complicated 
in practicing as it requires taking into consideration not only 
the solubility but also the property of association in designing 
the squarylium dye. 
0040 JP Patent Publication No. 3429521 discloses the 
employment of an LB film for forming an optical recording 
layer 3. Namely, in this publication, a substrate 2 having 
thereon a dye film comprising a photochromic dye is 
employed and the substrate 2 is formed of a ceramic substrate 
which is capable of emitting far-infrared rays. The optical 
information recording medium disclosed in this publication is 
featured in that this photochromic material is formed of a 
molecular association of dye, thus forming a spiropyrane 
J-association membrane. In this case, a chloroform solution 
comprising several kinds of cyanine dyes and a specific kind 
offatty acid, which are mixed together at an appropriate ratio, 
is spread over the Surface of water and then compressed to 
control the molecular orientation, thereby forming a mono 
molecular film. The monomolecular film is then deposited on 
a dye film comprising the aforementioned photochromic dye 
and adhered onto the substrate 2. 
0041 According to this technique, the surface of a non 
fluorescent Substrate is Subjected to a treatment for making it 
hydrophobic by making use of trimethyl chlorosilane to cre 
ate a Substrate, on which the aforementioned monomolecular 
film having molecular orientation controlled is repeatedly 
adsorbed by means of perpendicular dipping method to form 
a 12-ply laminate of monomolecular film on one Surface of 
the substrate. As a matter of fact however, it is difficult to 
obtain a sufficient thickness for use a dye membrane to be 
employed in the optical information recording medium, and it 
is also very difficult to apply the LB method to the existing 
optical information recording medium. 
0042. In spite of the fact that the J-association membrane 

is useful in Obtaining a high-refractive index and for forming 
an Optical recording layer 3 of the optical information record 
ing medium 1 or 20, no one has succeeded as yet to establish 
a method of forming the J-association membrane, which is 
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simple in process and easy to control. Although the LB 
method and Dip method are relatively easy in manufacturing 
process, these methods are accompanied with the problems 
that it requires a Sophisticated controlling technique and that 
it is impossible to constantly obtain a uniform membrane. On 
the other hand, the spin-coating method is accompanied with 
a problem that, although it is possible to easily form a mem 
brane, it is difficult to create the J-association membrane by 
means of this spin-coating method. 

DISCLOSURE OF THE INVENTION 

Problem to be Solved by the Invention 
0043. The present invention has been accomplished in 
view of overcoming the aforementioned problems and, there 
fore, an object of the present invention is to provide a 
monomethine dye compound which can be formed into a 
uniform membrane constituted by the J-association mem 
brane of dye molecule. Another object of the present inven 
tion is to provide an optical information recording medium 
which is capable improving optical properties merely by 
directly forming a J-association membrane of the monome 
thine dye compound without necessitating the provision of 
any other auxiliary means. A further object of the present 
invention is to provide a method of manufacturing the optical 
information recording medium. 
0044. In another aspect of the present invention, the 
objects thereof are to provide a monomethine dye compound 
which can be formed into a membrane having a high-refrac 
tive index and excellent optical properties, an optical infor 
mation medium comprising the monomethine dye compound 
and a method of manufacturing the optical information 
medium. 
0045. In a further aspect of the present invention, the 
objects thereof are to provide a monomethine dye compound 
which can be formed into an optical recording layer consti 
tuted by a J-association membrane by making use of a con 
Venient method (spin-coating method), an optical informa 
tion medium comprising the monomethine dye compound 
and a method of manufacturing the optical information 
medium. 
0046. In a further aspect of the present invention, the 
objects thereof are to provide a monomethine dye compound 
which can be made coatable by making use of a solvent which 
is incapable of eroding the material of substrate Such as poly 
carbonate, an optical information medium comprising the 
monomethine dye compound and a method of manufacturing 
the optical information medium. 
0047. In a further aspect of the present invention, the 
objects thereof are to provide a monomethine dye compound 
which is excellent in sensitivity and in short mark recording 
ability, can be employed as a major component of a mem 
brane of an optical recording layer and is Suited for high 
speed printing and high-density recording, to provide an opti 
cal information medium comprising the monomethine dye 
compound and to provide a method of manufacturing the 
optical information medium. 

Means for Solving Problem 
0048 Namely, the present invention is accomplished 
based on the facts that by making use of the spin-coating 
method, it is possible to easily coat and form a uniform 
membrane; that by making use of a dye material which is 
capable of forming a J-association membrane, it is possible to 
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secure excellent optical properties (high-refractive index): 
that by making use of a monomethine dye compound includ 
ing oxacyanine dye which is excellent in solubility as a dye 
material, it is possible to employ a solvent which is incapable 
of eroding the Substrate; and that it is advantageous to employ 
a dye which makes it possible to enlarge the fluctuation of 
refractive index before and after the recording and can be 
decomposed as an endothermic reaction. 
0049 Namely, a first invention is related to a monome 
thine dye compound represented by the general formula (A) 
shown in FIG. 1. 

0050. A second invention is related to a monomethine dye 
compound represented by the general formula (B) shown in 
FIG 2. 

0051 A third invention is related to an optical information 
recording medium comprising an optical recording layer for 
recording information by making use of a laser beam, which 
is featured in that the optical recording layer comprises a dye 
film forming a J-association membrane (alternatively, the 
optical recording layer comprises a dye film containing a 
monomethine dye compound represented by the general for 
mula (A) shown in FIG. 1 and forming a J-association mem 
brane), and that the optical recording layer is directly depos 
ited on the rear side of a layer for enabling the laser beam to 
transmit therethrough. 
0052 Alternatively, the optical information recording 
medium comprising an optical recording layer for recording 
information by making use of a laser beam may be such that 
the optical recording layer is characterized to include a 
monomethine dye compound represented by the general for 
mula (A) shown in FIG. 1. 
0053 A fourth invention is related to a method of manu 
facturing an optical information recording medium compris 
ing an optical recording layer for recording information by 
making use of a laser beam, wherein the optical recording 
layer is formed by coating a monomethine dye compound 
represented by the general formula (A) shown in FIG. 1 by 
means of a spin-coating method. 
0054. At least one of groups R to R, in the general for 
mula (B) may be constituted by Cl atom. 
0055. The monomethine dye compound can be employed 
in the optical recording layer of the optical information 
recording medium, which is designed to record information 
by means of laser beam. 
0056. The monomethine dye compound is capable of 
forming a J-association membrane. 
0057 The monomethine dye compound has a counterion 
X which is constituted by an ammonium compound. 
0058 As for the solvent for dissolving the monomethine 
dye compound, it is possible to employ fluorinated alcohol 
Such as 2.2.3,3-tetrafluoro-1-propanol, etc. 
0059. The solvent for dissolving the monomethine dye 
compound may be mixed with water. 
0060. The mixing ratio of water to the solvent may be 
confined within the range of 5 to 50% by volume. 
0061 The monomethine dye compound, the optical infor 
mation medium comprising the monomethine dye compound 
and the method of manufacturing the optical information 
medium can be applied not only to the recording and regen 
erating information by means of a blue laser beam, but also to 
the recording or regenerating CD and DVD. 
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0062. With respect to the synthesis and identification of 
the monomethine dye compound, they can be referred to the 
methods of synthesis and identification of the monomethine 
cyanine. 
0063 For example, there are known various synthesizing 
methods, as shown below (Reaction formula 5), such as the 
method disclosed in U.S. Pat. No. 2,310,640 (Synthesizing 
method 1), the method disclosed in U.S. Pat. No. 2,485,679 
(Synthesizing method 2), and the method disclosed in U.S. 
Pat. No. 2,310,640 (Synthesizing method 3). In the synthesis 
of the monomethine dye compounds represented by the gen 
eral formulas (A) and (B) of the present invention also, these 
synthesizing methods (Reaction formula 5) can be utilized, 
thereby adjusting the Substituent groups as well as the side 
chains thereofand synthesizing these monomethine dye com 
pounds. The monomethine dye compounds thus synthesized 
can be analyzed by means of an NMR analyzer, a GC/MS 
analyzer, thus identifying specific monomethine dye com 
pounds belonging to the aforementioned general formulas 
(A) and (B). As for a specific example where the substituent 
group and side chain are adjusted by making use of the Syn 
thesizing method 1, the synthesizing method represented by 
the general formula shown in Example 1 to be described later 
will be employed. 

Reaction formula 5 
(Synthesizing method 1) 

O 

X 
|til 
O 

X-sch, -- 
N 

O Hic-()-socii, Base KI X-CH, 
N 

e- r e 
Heating 

O O 

X-g-g 
C2H5 C2H5 

(Synthesizing method 2) 

S 

X-CH 
N 

(C2H5)2SO4 
His 
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-continued 
S 

S X-sch, 
X-ch, Nt 

CH, CH3SO4 KBr 
CH5 Base 

CH5SO4 

S S 

X-g={ 
C2H5 CH3 Br 

(Synthesizing method 3) 

S Se 

2 I -- ) CH Base 

I- C2H5 I- C2H5 
S Se 

X-6-4 
Nt N 

CH5 CH5 I 

EFFECT OF THE INVENTION 

0064. In the monomethine dye compound, the optical 
information medium comprising the monomethine dye com 
pound and the method of manufacturing the optical informa 
tion medium according to the present invention, since a spe 
cific kind of dye material, i.e. a monomethine dye compound 
shown in FIG. 1 is employed, it is now possible, by making 
use of a simple method of spin-coating, to form a uniform 
membrane through the J-association membrane of dye mol 
ecule. Since the absorption spectrum of dye membrane is 
sharpened and becomes longer in wavelength due to the J-as 
Sociation, it is now possible to form a membrane of high 
refractive index. Accordingly, due to the light absorption 
originating from the J-association of dye molecule, the asso 
ciated dye can be thermally decomposed, thereby making it 
possible to easily generate a fluctuation of refractive index 
before and after the recording. Moreover, since the thermal 
decomposition of this J-associated dye is endothermic reac 
tion, it is no longer required to perform the control of heat 
radiation originating from the exothermic reaction as in the 
case of the prior art. 
0065. Namely, according to the present invention, it is now 
possible to form a uniform membrane of recording material 
having excellent optical properties including a high-refrac 
tive index and easiness in generating a fluctuation of refrac 
tive index before and after the recording and also having 
excellent thermal properties represented by the endothermic 
reaction. Additionally, it is now possible to form a membrane 
of the aforementioned associated body by means of a simple 
method of spin-coating and to obtain an optical information 
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recording medium exhibiting excellent properties without 
necessitating the modification of the conventional process. 
0.066 Further, since a monomethine dye compound which 

is excellent in solubility is employed, it is possible to coat the 
dyestuff material by making use of a solvent which does not 
erode the substrate, such as 2.2.3,3-tetrafluoro-1-propanol 
(TFP). 
0067. In particular, according to the first invention, since it 

is proposed to employ a monomethine dye compound having 
a structure shown in FIG. 1, it is possible to create the J-as 
Sociation and to easily form a membrane of reduced thickness 
by means of spin-coating method, thereby making it possible 
to obtain a membrane having excellent optical properties as 
an optical recording layer of optical information recording 
medium. 
0068. Especially, according to the second invention, since 

it is proposed to employ a monomethine dye compound hav 
ing a structure shown in FIG. 2, it is possible to create the 
J-association and to easily form a membrane of reduced 
thickness by means of spin-coating method, thereby making 
it possible to obtain a membrane having excellent optical 
properties as an optical recording layer of optical information 
recording medium. 
0069. Especially, according to the third invention, it is 
possible to form a uniform J-association membrane as an 
optical recording layer without necessitating any specific 
treatment or additional provision of any auxiliary layer for 
achieving the J-association. 
0070. It is now made possible, through the formation of an 
optical recording layer by making use of a monomethine dye 
compound shown in FIG. 1 and a spin-coating method, to 
realize the sharpening of spectrum by the effect of the J-as 
Sociation and to increase the refractive index of the optical 
recording layer, thus making it possible to perform a high 
speed and high-density recording. 
0071 Especially, according to the fourth invention, since a 
monomethine dye compound having a structure shown in 
FIG. 1 is employed, it is possible to form a thin membrane 
constituted by the J-association simply by means of a spin 
coating method, thereby making it possible to forman optical 
information recording medium which is excellent in optical 
properties. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0072 FIG. 1 shows a general formula (A) of a monome 
thine dye compound (oxacyanine dye) to be employed in the 
present invention; 
0073 FIG. 2 shows a general formula (B) of a monome 
thine dye compound (oxacyanine dye) to be employed in the 
present invention; 
0074 FIG. 3 shows a general formula of an oxacyanine 
dye (compound I) employed in Example 1 of the present 
invention; 
0075 FIG. 4 shows a general formula of a cyanine dye 
(compound II) employed in Example 1 for the purpose of 
comparison; 
0076 FIG. 5 shows a graph illustrating the results of the 
spectral analysis of three kinds of compounds employed in 
Example 1: 
0077 FIG. 6 shows Table 1 illustrating the optical prop 
erties, at a wavelength of 420 nm, of the membranes (on a 
single plate) of the compounds I and II; 
0078 FIG. 7 shows a general formula of the compound III 
(Photo-stabilizing agent) employed in Example 2: 
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0079 FIG. 8 shows Table 2 illustrating the results of 
assessment of electric properties of each of optical informa 
tion recording mediums 1 manufactured in Example 2: 
0080 FIG. 9 shows a general formula of an oxacyanine 
dye (compound IV) employed in Example 3: 
0081 FIG. 10 shows a graph illustrating the absorption 
spectrums of the compound IV in TFP and in water; 
0082 FIG. 11 shows a graph illustrating the absorption 
Spectrums of the compound IV in TFP and in chloroform: 
0083 FIG. 12 is an enlarged cross-sectional view of a 
main portion of an ordinary disc-like optical information 
recording medium 1; and 
0084 FIG. 13 is an enlarged cross-sectional view sche 
matically illustrating a main portion of an ordinary disc-like 
optical information recording medium 20 of another type. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

0085. According to the present invention, monomethine 
dye compounds represented by the general formula shown in 
FIG. 1 are employed to form a membrane which is constituted 
by a J-association body, thereby making it possible, by means 
of simple spin-coating method, to obtain an optical informa 
tion recording medium comprising an optical recording layer 
which is high in refractive index and excellent in uniformity. 
I0086 FIG. 1 shows a general formula (A) of a monome 
thine dye compound (oxacyanine dye) to be employed in the 
present invention. The optical recording layer 3 of the optical 
information recording medium 1 or 20 is formed by making 
use of this monomethine dye compound. 
0087. This monomethine dye compound comprises, as a 
dye skeleton, oxacyanine (monomethine oxacyanine). The 
heteroatom “O'” of O constituting the rings on both sides 
of dye skeleton of this oxacyanine may be substituted by S or 
Se. The heteroatom of one of these rings and the heteroatom 
of the other may be the same or different and are individually 
selected from the group consisting of O, S and Se. When the 
heteroatom “O'” of one of the rings of the aforementioned 
general formula (A) is defined as Y1, and the heteroatom “O'” 
of the other is defined as Y2, Y1 and Y2 may be the same or 
different and are individually selected from the group con 
sisting of O, S and Se. 
0088. In the general formula (A), X represents an ion 
which is required for neutralizing the electric charge in the 
molecule and can be selected from the group consisting of H. 
Na', K" and an ammonium compound (a tertiary ammonium 
compound, a quaternary ammonium compound). 
I0089 in and n may be the same or different and are 
individually the number of alkyl chain (the number of carbon 
atom), i.e. an integer of 1-20. 
0090 Z and Z may be the same or different and are 
individually a group of atoms which are required for forming 
a five-membered or six-membered aromatic ring or nitrogen 
containing heterocycle (i.e. a cyclic group selected from a 
five-membered aromatic ring, six-membered aromatic ring, a 
five-membered nitrogen-containing heterocycle and a six 
membered nitrogen-containing heterocycle). Z and Z may 
include a Substituent group. 
0.091 R is hydrogen atom, halogen, aliphatic group, aro 
matic group or heterocyclic group. 
0092 Rio and R may be the same or different and are 
individually methyl, ethyl, propyl, butyl, pentyl or hexyl 
group. More preferably, Rio should be selected from ethyl 
and propyl, and R should be selected from lower alkyl 
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groups such as ethyl and propyl. At least one of groups R to 
R. should preferably be constituted by Cl atom. By the way, 
the rest of groups R to Ro may be a halogen group. 
0093. As for the aromatic ring, examples thereof include 
Substituted or unsubstituted benzene ring ornaphthalene ring. 
Z may be selected from the following four kinds of general 
formulas (Chemical formulas 6) and Z, may be selected from 
the following four kinds of general formulas (Chemical for 
mulas 7), wherein Z and Z. may be the same with or different 
from each other. In these general formulas, D and D may be 
the same or different and are individually a Substituent group 
selected from the group consisting of hydrogen atom, alkyl 
group, alkoxyl group, hydroxyl group, halogen atom, car 
boxyl group, alkoxycarbonyl group, alkyl carboxyl group, 
alkyl hydroxyl group, aralkyl group, alkenyl group, alkyl 
amide group, alkyl amino group, alkyl Sulfone amide group, 
alkyl carbamoyl group, alkylsulfamoyl group, alkyl Sulfonyl 
group, phenyl group, cyano group, ester group, nitro group. 
acyl group, allyl group, aryl group, aryloxy group, alkylthio 
group, arylthio group, phenylazo group, pyridinoaZO group. 
alkyl carbonyl amino group, Sulfone amide group, amino 
group, alkyl Sulfone group, thiocyano group, mercapto group. 
chlorosulfone group, alkyl azomethine group, alkyl amino 
Sulfone group, vinyl group and Sulfone group. p and q are the 
number of Substituent groups and are individually an integer 
of one or more. 

0094) —Chemical Formulas 6 and 7— 

(D) (D) 

(0095. By the way, as described hereinafter in the 
Examples, when an ammonium compound is employed as a 
counter ion “X”, water should not better be included in the 
solvent if it is desired to secure the solubility of dye. On the 
other hand, when H. Na' or K is employed as a counterion 
“X”, it is preferable or required to incorporate water into the 
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solvent at a ratio of 5 to 50% by volume in order to enable the 
dye to be dissolved in the solvent. 
0096. In the present invention, it is also possible, through 
the employment of monomethine dye compound (oxacyanine 
dye) represented by the general formula (B) shown in FIG. 2, 
to form the optical recording layer3 of the optical information 
recording medium 1 or 20. 
0097. As in the case of the aforementioned general for 
mula (A), even in the general formula (B), X represents anion 
which is required for neutralizing the electric charge in the 
molecule and can be selected from the group consisting of H, 
Na', K" and an ammonium compound (a tertiary ammonium 
compound, a quaternary ammonium compound). 
0098 in and n may be the same or different and are 
individually the number of alkyl chain (the number of carbon 
atom), i.e. an integer of 1-20. 
0099 R. R. R. R. R. R. R. R. and Rs represent 
hydrogen atom, halogen, aliphatic group, aromatic group or 
heterocyclic group. Ro and R may be the same or different 
and are individually methyl, ethyl, propyl, butyl, pentyl (or 
lower alkyl group) or hexyl group. 
0100. In the general formulas (A) and (B), some of R. R. 
to Romay be substituted by a Substituent group. The examples 
of Such a substituent group include aliphatic hydrocarbon 
group Such as methyl, ethyl, propyl, isopropyl, butyl, isobu 
tyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, tert 
pentyl, etc., ether group Such as methoxy, trifluoromethoxy, 
ethoxy, propoxy, isopropoxy, butoxy, tert-butoxy, pentyloxy, 
phenoxy, benzyloxy, etc.; ester group such as methoxycarbo 
nyl, trifluoromethoxycarbonyl, ethoxycarbonyl, propoxycar 
bonyl, acetoxy, trifluoroacetoxy, benzoyloxy, etc.; alkyl Sul 
fonyl group Such as methyl sulfonyl, ethyl Sulfonyl, propyl 
sulfonyl, isopropyl sulfonyl, butyl sulfonyl, tert-butyl sulfo 
nyl, pentyl sulfonyl, etc.; alkyl Sulfamoyl group Such as 
methyl sulfamoyl, dimethyl sulfamoyl, ethyl sulfamoyl, 
diethyl sulfamoyl, propyl Sulfamoyl, dipropyl Sulfamoyl, 
butyl sulfamoyl, dibutyl sulfamoyl, pentylsulfamoyl, dipen 
tyl Sulfamoyl, etc.; halogen group Such as fluoro group, 
chloro group, bromo group and iodo group; nitro group; and 
cyano group. 
0101 The aromatic ring should preferably be a monocy 
clic benzene ring, and the heterocycle should preferably con 
tain one or more hetroatoms selected from the group consist 
ing of nitrogen atom, oxygen atom, Sulfur atom, selenium 
atom and tellurium atom. 
0102 More specifically, these aromatic ring and hetero 
cycle may comprise one or more Substituent groups such as 
aliphatic hydrocarbon group Such as methyl, ethyl, propyl. 
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, iso 
pentyl, neopentyl, tert-pentyl, 1-methylpentyl, 2-methylpen 
tyl, hexyl, isohexyl, 5-methylhexyl, etc.; alicyclic hydrocar 
bon group Such as cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, cyclohexenyl, etc.; aromatic hydrocarbon group 
Such as phenyl, biphenyl, o-tolyl, m-tolyl, p-tolyl, o-cumenyl, 
m-cumenyl, p-cumenyl, Xylyl, mecytyl mesity1, Styryl, cin 
namoyl, naphthyl, etc.; ester groups such as methoxycarbo 
nyl, ethoxycarbonyl, propoxycarbonyl, acetoxy, benzoyloxy, 
etc.; Substituted or unsubstituted aliphatic, alicyclic or aro 
matic amino group Such as primary amino, methylamino, 
dimethylamino, ethylamino, diethylamino, Propylamino, 
dipropylamino, isopropylamino, diisopropyl amino, buty 
lamino, dibutylamino, etc.; alkyl Sulfamoyl group Such as 
methyl sulfamoyl, dimethyl sulfamoyl, ethyl sulfamoyl, 
diethylsulfamoyl, propyl Sulfamoyl, dipropyl Sulfamoyl, iso 
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propyl Sulfamoyl, diisopropyl Sulfamoyl, butyl Sulfamoyl, 
dibutyl Sulfamoyl, etc.; carbamoyl group; carboxyl group; 
cyano group: nitro group; hydroxyl group; Sulfo group; Sul 
foamino group; Sulfone amide group; etc. 
0103) If any cis/trans isomer is existed in the structure of 
the oxacyanine dye (monomethine dye compound) repre 
sented by the aforementioned general formulas (A) and (B), 
any of such a cis/trans isomer should be construed as included 
in the scope of the present invention. 
0104 Further, by suitably selecting the oxacyanine dyes 
having structures shown in FIGS. 1 and 2 and a solvent, it is 
possible, by means of spin-coating method, to easily form a 
membrane containing a J-association body. 
0105. Furthermore, by incorporating water into a solvent 
to be employed in the spin-coating method, i.e. a polar solvent 
which would not erode the substrate (at a ratio of 5 to 50% by 
volume; if the mixing ratio of water is less than this lower 
limit, the solubility of dye would become insufficient, and if 
the mixing ratio of water exceeds over this upper limit, the 
metallic material constituting the reflective layer may be 
badly affected), it is possible to enhance the solubility of dye, 
thus making it possible to enhance the capability of the dye to 
form the J-association. 

0106. As for the solvent, it is preferable to employ fluori 
nated alcohol Such as 2.2.3,3-tetrafluoro-1-propanol, etc. 
However, it is also possible to chloroform, dichloroethane, 
methylethyl keton, dimethyl formamide, methanol, toluene, 
cyclohexane, acetyl acetone, diacetone alcohol, CelloSolves 
Such as methyl CelloSolve, dioxane, etc. in Such an amount 
that would not erode the substrate. These solvents can be 
employed singly or in combination thereof and in combina 
tion with fluorinated alcohol. 

0107. By making use of a dyestuff which is capable of 
forming the J-association as described above, it is now pos 
sible to enhance the refractive index of the optical recording 
layer 3 and to easily reduce the film thickness of the optical 
recording layer 3, thus making it possible to manufacture the 
optical information recording medium 1 or 20 which enables 
to secure a high-modulating property and has excellent 
recording properties at a wavelength range in the vicinity of 
350 to 500 nm. Namely, as the J-association is destroyed on 
the occasion of recording, a fluctuation (or difference) of 
refractive index before and after the recording can be secured, 
thus making it Possible to improve the recording sensitivity. 
0108) By the way, while the thermal decomposition of 
ordinary dye takes place as an exothermic reaction, the ther 
mal decomposition of the oxacyanine dye to be employed in 
the present invention takes place as an endothermic reaction 
when the oxacyanine dye is in a state of J-association, thus 
making it possible to Suppress the diffusion of heat on the 
occasion of this decomposition. 

EXAMPLES 

0109 Next, the dyestuffs to be employed in the fabrication 
ofan optical information recording medium, the optical infor 
mation recording mediums fabricated by making use of the 
dyestuffs, and the methods of manufacturing the optical infor 
mation recording mediums according to the examples of the 
present invention will be explained with reference to FIGS. 3 
to 11. In these FIGS., the same parts or components as those 
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of FIGS. 12 and 13 will be referred to by the same symbols, 
thus omitting the detailed explanations thereof. 

Example 1 

0110. A synthesizing method for adjusting the substituent 
groups and side-chains wherein general formulas are 
employed and the synthesizing method 1 (reaction formula 
(5)) set forth hereinabove is utilized is shown below (reaction 
formula (8)). In these general formulas, Z, Z and in 
(nnn) are the same as those of the aforementioned gen 
eral formula (A), and R is hydrogen atom or a Substituent 
group. 

0111. More specifically, by way of the synthesizing 
method shown below (reaction formula (9)), the oxacyanine 
dye compound (monomethine dye compound) shown in FIG. 
3 can be synthesized. As a matter of fact, the products are 
confirmed by making use of an NMR analyzer. 
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-continued 
Reaction formula (9) 
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Example 2 

0112 1.5 g of the oxacyanine dye (Compound I) was 
dissolved in 100 mL of 2,2,3,3-tetrafluoro-1-propanol (TFP) 
to prepare a 15 g/L Solution. 
0113 0.25 mL of this solution was dropped in a 1000 mL 
graduated flask and then 2.2.3,3-tetrafluoro-1-propanol was 
added to this solution to obtain a 1000 mL of a mixed solution. 
After this mixed solution was fully agitated, the spectral 
analysis of this mixed solution was performed. 
0114 1 mL of the mixed solution thus prepared was 
dropped onto the Surface of a single glass plate 0.6 mm 
(thickness)x4 cmx4 cm in size and the glass plate was rotated 
at a rotational speed of 300 rpm to perform spin-coating form 
30 seconds to thereby obtain a uniform J-association mem 
brane. 
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0115 For the purpose of comparison, cyanine dye (the 
compound II, FIG. 4) was spin-coated on the surface of the 
glass plate in the same manner as in the case of the aforemen 
tioned compound I. 
0116. These glass plates provided with these compounds I 
and II, respectively, were then subjected to the spectral analy 
sis. 

0117 FIG. 5 is a graph illustrating the results of the spec 
tral analysis of the aforementioned three kinds of compounds. 
It will be clear from the comparison between the absorption 
spectrum of the compound I in the Solution and the absorption 
Spectrum of the compound I on the glass plate that the shape 
of the spectrum of the glass plate was more sharpened and 
shifted toward the longer wavelength side, thus indicating the 
characteristics of the J-association, as compared with the 
absorption spectrum of the compound I in the mixed solution. 
Further, it will be realized that as compared with the com 
pound II where the dye molecule did not indicate the charac 
teristics of J-association and was placed in a relatively dis 
persed state even if it was formed into a membrane, the 
spectrum of the membrane of the compound I was more 
sharpened. 
0118. As described above, the membrane of dye indicating 
the formation of J-association body can be identified by 
observing the changes of absorption spectrum between the 
liquid state of compound and the membranal state of com 
pound. 
0119 For example, the formation of J-association body 
can be confirmed from the facts that the absorption peak 
derived from the membranal state of compound is shifted 
toward the longer wavelength side as compared with the 
absorption peak derived from a dissolved state of compound 
and that a half band width of the absorption spectrum of the 
membranal state of compound is much narrower than that of 
the absorption spectrum of the liquid State of compound. 
0120 However, the formation of J-association body can 
be confirmed, other than the aforementioned method, from 
various methods. For example, it may be confirmed by com 
paring, in the same manner as described above, the absorption 
spectrum of a monomer in the Solution with the absorption 
spectrum of the membranal state of the compound. 
0121 FIG. 6 shows Table 1 illustrating the optical prop 

erties, at a wavelength of 420 nm, of the membranes (on a 
single plate) of the compounds I and II. It will be recognized 
from FIG. 6 that due to the formation of the J-association 
body, it was possible to enhance the refractive index n, thus 
indicating excellent optical properties. 
0122. By the way, the life of fluorescence of each of the 
compounds I and II was measured. In the case of the com 
pound I where the J-association is formed, the life of fluores 
cence was 29 ps, while in the case of the compound II where 
the J-association is not formed, the life of fluorescence was 4 
ps. Since the life of fluorescence is 51 ps in the case of 
ordinary J-association membrane (J. Phys. Chem..., 2000, 104, 
9630 (N. Kometani, H. Nakajima, K. Asami, Y. Yonezawa, O. 
Kajimoto)), the life of fluorescence of the compounds I was 
longer than the life of fluorescence of the compounds II and 
was about 50% of the ordinary J-association membrane. 
0123. Further, the phosphorescence of each of the com 
pounds I and II was measured. As a result, while the phos 
phorescence was not observed in the case of the compound I. 
the phosphorescence was observed in the case of the com 
pound II. 

Mar. 5, 2009 

0.124. As described above, in the case of cyanine dye mem 
brane of the compound II, it was impossible to form the 
J-association body. Whereas, in the case of oxacyanine dye 
membrane of the compound I, it was possible to form the 
J-association body. Hence, by spin-coating the compound I, it 
was possible to more easily form a uniform J-association 
membrane. 

Example 3 
0.125. An example where the compound I (J-association 
forming oxacyanine dye membrane, FIG. 3) employed in 
Example 1 was applied to the formation of the optical record 
ing layer 3 of optical information recording medium 1 will be 
explained as follows. 
0.126 1.5 g of the oxacyanine dye (Compound I) was 
dissolved in 100 mL of 2,2,3,3-tetrafluoro-1-propanol to pre 
pare a 15 g/L Solution. By the way, a compound III shown in 
FIG.7 was incorporated, as a photostabilizer, into the solution 
at a weight ratio of 30%. By the way, it is also possible to 
employ other kinds of photostabilizer Such as an aminium 
based stabilizer and dimonium-based stabilizer. 
I0127. 1 mL of this coating solution was applied to the 
Surface of a disc-like polycarbonate Substrate 2 having an 
outer diameter of 120 mm and a thickness of 0.6 mm and 
provided with a pre-groove 7 formed at a pitch of 0.40 um 
intervals. Then, the substrate 2 was rotated at a predetermined 
rotational speed, thereby spin-coating the Solution to form a 
uniform J-association membrane. 
0128. The transparent substrate 2 having this dye coated 
thereon was heat-treated for 30 minutes at a temperature of 
80° C. to volatilize residual solvent and water to form a 
dye-face (optical recording layer 3). 
I0129. Further, silver (Ag) was sputtered to form a light 
reflection layer 4 having a thickness of 100 nm on the surface 
of the optical recording layer 3. 
0.130 By the way, the substrate 2 was washed with metha 
nol to wash away the dyestuff that had been scattered and 
adhered on the outer peripheral edge or inner peripheral por 
tion thereof. 
I0131 Furthermore, an ultraviolet-curing type resin adhe 
sive (SD-318: Dainippon Ink Chemical Industries) was spin 
coated on the surface of the light reflection layer 4 and irra 
diated with ultraviolet rays to cure the resin adhesive to form 
a protective layer 5. 
0.132. An ultraviolet-curing resin adhesive was coated on 
the surface of this protective layer 5 and then a dummy sub 
strate 6 formed of the same material and the configuration 
(0.6 mm in thickness and 120 mm in outer diameter) as those 
of the substrate 2 was adhered on the surface of this protective 
layer 5. Subsequently, the adhesive was irradiated with ultra 
violet rays to cure the adhesive, thus manufacturing a write 
once-type optical information recording medium 1. 
I0133. In this manner, it was possible, through the employ 
ment of the compound 1, to obtain the optical information 
recording medium 1 provided with an optical recording layer 
3 which as constituted by a uniform J-association membrane 
of oxacyanine dye. 
I0134) Further, by making use of the compound II (FIG. 4) 
employed in Example 1, an optical recording layer 3 was 
formed in the same manner as described above, thus obtain 
ing an optical information recording medium 1. 
I0135 FIG. 8 shows Table 2 illustrating the results of 
assessment of electric properties of each of optical informa 
tion recording mediums 1. It will be recognized from FIG. 8 
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that as compared with the optical information recording 
mediums 1 having the optical recording layer 3 which was 
prepared from the compound II, the optical information 
recording mediums 1 having the optical recording layer 3 
which was prepared from the compound I was more excellent 
in recording sensitivity as the power required for the record 
ing could be lowered. Further, it was possible, according to 
the optical information recording mediums 1 manufactured 
by making use of the compound I, to improve the C/N level of 
shortest mark length and to achieve the symmetry at a lower 
power on the occasion of recording random recording signals. 

Example 4 
0136. Next, an experiment to confirm the dependency of 
using a solution of J-association will be explained. 
0.137 1.5g of the oxacyanine dye (Compound IV) shown 
in FIG.9 was dissolved in a mixed solution comprising 50 mL 
of 2,2,3,3-tetrafluoro-1-propanol (TFP) and 50 mL of water 
to prepare a 15 g/L Solution. 
0138 0.25 mL of this solution was dropped in a 1000 mL 
graduated flask and then 2.2.3,3-tetrafluoro-1-propanol was 
added to this solution to obtain a 1000 mL of a mixed solution. 
After this mixed solution was fully agitated, the spectral 
analysis of this mixed solution was performed. 
0139 1 mL of the mixed solution thus prepared was 
dropped onto the Surface of a single glass plate 0.6 mm 
(thickness)x4 cmx4 cm in size and the glass plate was rotated 
at a rotational speed of 300 rpm to perform spin-coating for 30 
seconds to thereby obtain a uniform J-association membrane. 
0140 For the purpose of comparison, in the same manner 
as described above, 1.5 g of oxacyanine dye (the compound 
IV. FIG.9) was dissolved in a mixed solution comprising 50 
mL of 2,2,3,3-tetrafluoro-1-propanol (TFP) and 50 mL of 
chloroform to prepare a 15 g/L Solution. 
0141. As in the case of the aforementioned mixed solution 
comprising TFP and water, 0.25 mL of this 15 g/L solution 
was dropped in a 1000 mL graduated flask and then 2,2,3,3- 
tetrafluoro-1-propanol was added to this solution to obtain a 
1000 mL of a mixed solution. After this mixed solution was 
fully agitated, the spectral analysis of this mixed solution was 
performed. 
0142. As in the case of the aforementioned mixed solution 
comprising TFP and water, 1 mL of the mixed solution thus 
prepared was dropped onto the Surface of a single glass plate 
0.6 mm (thickness)x4 cmx4 cm in size and the glass plate was 
rotated at a rotational speed of 300 rpm to perform spin 
coating for 30 seconds to thereby obtain a uniform J-associa 
tion membrane. 
0143. These compounds IV (four kinds, i.e. two kinds for 
the solution and two kinds for the plate) were analyzed by 
way of spectrometry. 
014.4 FIG. 10 shows a graph illustrating the absorption 
spectrums of the compound IV in TFP and in water. FIG. 11 
shows a graph illustrating the absorption spectrums of the 
compound IV in TFP and in chloroform. In FIGS. 10 and 11, 
the absorption spectrums in the Solution and of the membrane 
are illustrated. 
(0145 As shown in FIG. 10, it will be clear from the com 
parison between the absorption spectrum of the compound IV 
in the solution and the absorption spectrum of the compound 
IV on the glass plate that the shape of the spectrum of the glass 
plate was more sharpened and shifted toward the longer 
wavelength side, thus indicating the formation of the J-asso 
ciation. 
0146. As shown in FIG. 11, even in the case of the com 
pound IV, if chloroform was mixed with TFP instead of using 
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water as a solvent, it was impossible to confirmany tendency 
of shifting the spectrum toward the longer wavelength side or 
of sharpening the spectrum in both of the glass plate and the 
Solution, thus indicating no formation of J-association. 
0147 By the way, when the membrane of the compound 
IV on the glass plate was identified in the same manner as 
illustrated in Example 1 (observation of the life of fluores 
cence and phosphorescence), the existence of J-association 
thereof was recognized. 
0.148. By the way, the mixing ratio of water to TFP should 
preferably be confined within the range of 5 to 50% by vol 
ume. If the mixing ratio of water is less than 5% by volume, 
it may be impossible to fully dissolve the compound IV in the 
solvent (TFP). If the mixing ratio of water exceeds over 50% 
by volume, the metallic material of the light-reflecting layer 4 
formed on the optical recording layer3 may be badly affected. 
0149 Further, in the foregoing examples, the optical 
recording layer was constituted by a layer of single dyestuff. 
i.e. a monomethine dye compound. However, it is also pos 
sible to employ the monomethine dye compound in combi 
nation with other kinds of dyes Such as cyanine dye, phthlo 
cyanine dye, azo dye, etc. or in combination with an additive 
in forming the optical recording layer. 

1. A monomethine dye compound represented by the fol 
lowing general formula (A): 

General formula (A) 

N a. a. X: H+, Na+, K+, R16 SRio, R1 Ril 

(wherein Z and Z may be the same or different and are 
individually a group of atoms which are required for 
forming a five-membered or six-membered aromatic 
ring or nitrogen-containing heterocycle, Z and Z 
optionally having a Substituent group; R is hydrogen 
atom, halogen, aliphatic group, aromatic group or het 
erocyclic group; Ro and R may be the same or differ 
ent and are individually methyl, ethyl, propyl, butyl, 
pentyl or hexyl group; and n and n may be the same or 
different and are individually the number of carbonatom 
in the alkyl chain, i.e. an integer of 1-20). 

2. A monomethine dye compound represented by the fol 
lowing general formula (B): 

General formula (B) 

R R6 
R 

R3 y-N R7 N M 
R +N N Rs 

k (H.Q (H), k, 
SOX -O3S 

General Forumula (B) 
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-continued 
R10 R11 

- H - Ril 
X: H+, Na+, K+, R16 Rio R1 SR, 

(wherein R to Rs may be the same or different and are 
individually hydrogen atom, halogen, aliphatic group, 
aromatic group or heterocyclic group: Rio and R may 
be the same or different and are individually methyl, 
ethyl, propyl, butyl, pentyl or hexyl group; and n and in 
may be the same or different and are individually the 
number of carbonatom in the alkyl chain, i.e. an integer 
of 1-20). 

3. The monomethine dye compound according to claim 2, 
wherein at least one of groups R to R in the general formula 
(B) is constituted by Cl atom. 

4. The monomethine dye compound according to any one 
of claims 1 to 3, which is adapted to be employed in an optical 
recording layer of the optical information recording medium, 
which is designed to record information by means of laser 
beam having a wavelength ranging from 350 to 500 nm. 

5. The monomethine dye compound according to claim 1, 
which is enabled to be formed into a J-association. 

6. The monomethine dye compound according to claim 1, 
wherein a counter ion X thereof is constituted by an ammo 
nium compound. 

7. An optical information recording medium comprising an 
optical recording layer for recording information by making 
use of a laser beam, which is featured in that the optical 
recording layer comprises a dye film forming a J-association 
membrane and that the optical recording layer is directly 
deposited on the rear side of a layer for enabling the laser 
beam to transmit therethrough. 

8. The optical information recording medium according to 
claim 7, wherein the optical recording layer is formed of a dye 
membrane containing a monomethine dye compound which 
is capable of forming a J-association body. 

9. The optical information recording medium according to 
claim 8, wherein the optical recording layer contains a 
monomethine dye compound represented by the following 
general formula (A): 

O)-NO. 
(h) (1:0 

General formula (A) 

'N 

HC 

SO3 

General Formula (A) 

y H. ) ( pil 

XOS 

(wherein Z and Z may be the same or different and are 
individually a group of atoms which are required for 
forming a five-membered or six-membered aromatic 
ring or nitrogen-containing heterocycle, Z and Z 
optionally having a Substituent group; R is hydrogen 
atom, halogen, aliphatic group, aromatic group or het 

11 
Mar. 5, 2009 

erocyclic group; Ro and R may be the same or differ 
ent and are individually methyl, ethyl, propyl, butyl, 
pentyl or hexyl group; and n and n may be the same or 
different and are individually the number of carbonatom 
in the alkyl chain, i.e. an integer of 1-20). 

10. The optical information recording medium according 
to any one of claims 7 to 9, wherein the laser beam has a 
wavelength region ranging from 350 to 500 nm. 

11. The optical information recording medium according 
to claim 7, wherein the optical recording layer is a dye mem 
brane formed of a mixture containing a monomethine dye 
compound. 

12. The optical information recording medium according 
to claim 9, wherein the monomethine dye compound 
includes, as a counterion X, an ammonium compound. 

13. A method of manufacturing an optical information 
recording medium comprising an optical recording layer for 
recording information by making use of a laser beam, 
wherein the optical recording layer is formed by coating a 
monomethine dye compound represented by the following 
general formula (A) by means of a spin-coating method: 

General formula (A) 

R R6 
R 

R3 O O R 

X1sk 
R 'N N Rs 

R (ii) hi.) 5 in \ n2 Ro 
SOX -OS 

General Formula (A) 

H R11 

-N.C. -NC X: H+, Na+, K+, Rio R10, R11 R11 

(wherein Z and Z. may be the same or different and are 
individually a group of atoms which are required for 
forming a five-membered or six-membered aromatic 
ring or nitrogen-containing heterocycle, Z and Z 
optionally having a Substituent group; R is hydrogen 
atom, halogen, aliphatic group, aromatic group or het 
erocyclic group; Ro and R may be the same or differ 
ent and are individually methyl, ethyl, propyl, butyl, 
pentyl or hexyl group; and n and n may be the same or 
different and are individually the number of carbonatom 
in the alkyl chain, i.e. an integer of 1-20). 

14. The method of manufacturing an optical information 
recording medium according to claim 13, wherein the 
monomethine dye compound is capable of forming a J-asso 
ciation body. 

15. The method of manufacturing an optical information 
recording medium according to claim 13 or 14, wherein the 
monomethine dye compound includes, as a counterion X, an 
ammonium compound. 

16. The method of manufacturing an optical information 
recording medium according to claim 13, wherein fluorinated 
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alcohol Such as 2.2.3,3-tetrafluoro-1-propanol is employed as 18. The method of manufacturing an optical information 
a solvent for dissolving the monomethine dye compound. recording medium according to claim 17, wherein the mixing 

17. The method of manufacturing an optical information ratio of water to the solvent is confined within the range of 5 
recording medium according to claim 13, wherein the Solvent to 50% by volume. 
for dissolving the monomethine dye compound is mixed with 
Water. ck 


