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DESCRIPTION 

Optical Recording Medium. 

TECHNICAL FIELD 

The present invention relates to an optical recording 

medium and in partic"ular, to an optical recording medium of a 

writable type using an organic pigment as a recording material. 

BACKGROUND ART / 

With the advent of information-oriented society, a request 

for a large-capacity memory for recording a great amount of 

information such as image, voice, and data is becoming stronger 

and stronger. 

In order to answer such a request, a disc-shaped optical 

recbrding medium has a large recording capacity and a high 

reliability as recording and reproduction are carried out in a 

non-contact state. Besides, such a disc-shaped optical disc has 

various other merits that it can easily be carried and produced 

at reasonable costs in a mass production, ·and has been widely 

spread up to now. 

As a recording material of an optical recording medium, the 

have been proposed various materials: rare earth-transition 

metal amorphous alloy thin film such as Tb-Fe-Co, a phase change 

material su~h as Ge-Se-Te, an organic pigment material such as 

cyanine pigment. Among these materials, the organic pigment is 

used in a writable optical recording medium on which a user can 

write in once. This material has no problem of coirosion and is 
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low in toxicity, which is a merit that only a small 

environmental load is caused. 

As a specific configuration example of an optical recording 

medium using such an organic pigment, there can be exemplified 

the following. 

Firstly, there can be exemplified an air sandwich 

configuration consisting: of two light transmitting substrates 

each having a recording layer containing an organic pigment and 

bonded so as to oppose the recording layers to· each other and to 

form an air layer between the substrates. This air sandwich 

type optical recording _medium is available in market for data 

recording. 

After this, the Proc.eeding of SPIE, vol. 107 8, page 10 7 8 

discloses a configuration having a recording layer containing an 

organic pigment, an optical reflection layer, and a protection 

layer successively formed on an light transmitting substrate, 

i.e., a normal compact disc configuration having a recording 

layer containing an organic pigment. As this optical recording 

medium has a high reflection ratio of 70% or above in a 

wavelength band of 780 nm used in 

recording it is possible to obtain 

compatible with a compact disc on 

a compact disc, after 

a signal characteristic 

market. This optical 

recording medium is used for music recording, video recording, 

and a personal computer data recording and now is forming a 

large market. 



3 

Moreover, in the field of optical recording, besides such a 

recording material and medium configuration, study has been made 

on the optic~l system for recording. 

That is, in the optical recording medium, a laser beam is 

used for recording and reproduction. 

In recording, a laser beam is focused on a recording layer 

and within the laser spot, an optical change is generated in the 

recording layer so as to form a pit. Moreover, in reproduction, 

a laser beam is focused on the pit so as to detect a difference 

between the reflection ratios of the pit and a portion not 

having the pit. The recording density on such an optical 

recording medium is determined by a laser beam spot diameter. 

As this spot diameter is reduced, it is possible to record with 

a higher density. 

On the other hand, the laser beam spot diameter is 

proportional to the L/NA of the optical recording/reproduction 

optical system (wherein NA is a numerical aperture of the 

objective lens and L is the wavelength of the laser beam). 

Consequently, the recording density of the optical recording 

medium is determined by the numerical aperture NA of the 

objective lens used in this optical system and the wavelength L 

of the laser source. As the NA increases and the L decreases, 

the recording density can be increased. 

For this, recently, a study has been made so as to reduce 

the wavelength of the semiconductor laser as a laser source. 
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For example, as reported in "0 plus E", vol 199, page 71 (1996), 

there is a trial to apply a semiconductor laser having a 

wavelength band of 630 nm to 650 nm for optical recording. 

However, when reducing the wavelength of the laser beam for 

recording and reproduction, it is necessary to select a 

recording material matched with the wavelength band. An organic 

pigment is selected because of having a sufficient optical 

absorption and reflection ratio in the wavelength band of the 

laser beam for recording and.reproduction. 

For this purpose, for example, organic pigments to be used 

for 630 nm to 650 nm are disclosed in Japanese Patent Laid-Open 

6-40161,. Japanese Patent Laid-Open 6-40162, Japanese Patent 

Laid-Open 6-199045, and Japanese Patent Laid-Open 7-186530. 

However, these organic pigments do not have a sufficient 

optical absorption or reflection ratio in the range from 630 nm 

to 650 nm and have a problem in the recording sensitivity and 

the signal modulation degree. 

DISCLOSURE OF THE INVENTION 

It is therefore and object of the present invention to 

provide .. ·an optical recording medium showing a high reflection 

ratio and an appropriate optical absorption in the short 

wavelength range of 630 nm to 650 nm and enabling to obtain a 

preferable recording and reproduction characteristic. 

In order to achieve the aforementioned object, we studied 

hard and found that a polymethine pigment having 1 to 4 carbons 
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in the methine main chain and an atomic groups including a 

predetermined aromatic ring at both ends enables to obtain a 

high reflection ratio and an appropriate optical absorption in a 

wavelength.band from 630 nm to 650 nm. 

The optical recording medium according to the present 

invention has been proposed according to the aforementioned 

finding and includes a recording layer and reflection layer 

farmed on a light transmitting substrate, the recording layer 

formed as ( 1) a pigment layer containing at least one of a 

pigment compound a, pigment compound b, and pigment compound c; 

( 2) an organic pigment layer containing at least two of the 

pigment compound a, ·the pigment compound b, and the pigment 

compound c; (3} an organic pigment layer containing at least one 

of . the pigment compound a, the pigment compound b, and the 

pigment compound c in combination with at least one of a pigment 

compound d, a pigment compound e, and a pigment compouid f; (4) 

an organic pigment layer containing at least one of the pigment 

compound a, the pigment compound b, and the pigment compound c 

in combination with a pigment compound g, a pigment compound h, 

a pigment compound i, and a pigment compound j; ( 5) an organic 

pigment layer containing at least one of the pigment compound a, 

the pigment compound b, and the pigment compound c in 

combination with at least one of the pigment compound d, the 

pigment compound e, and the pigment compound f in combination 

with at least one of the pigment compound d, the pigment 



---------------.,.---· ----·--·-·-------------------

6 

compound e, and the pigment compound f; ( 6) an organic pigment 

layer containing at least two of the pigment compound d, the 

pigment compound e, and the pigment compound f; or (7) an 

organic pigment layer containing at least one of the pigment 

compound d, the pigment compound e, and the pigment compound f, 

and pigment compound j in combination with at least one of the 

pigment compound d, the pigment compound e, and the pigment 

compound f, 

These organic pigment layers enable to obtain a high 

absorption degree and a reflection ratio in the wavelength band 

from 630 nm to 650 nm and show a small wavelength dependency in 

this range. Consequently, the optical.recording medium having a 

recording layer made from. these organic pigments enables to 

obtain a high recording sensitivity and a signal modulation 

degree in the wavelength band of 630 nm to 650 nm. 

Pigment compound a: Al - CH = CH - CH = al 

x-
( wherein X- represents Br-, I-, Cl04-, BF4-, PFG-, and SbF6-· 

Moreover, Al is an atomic group expressed by Chemical Formulae 

136 to 13 8, and sl is an atomic group expressed by Chemical 

Formula 139.) 
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[Chemical Formula 136] 

[Chemical Formula 137] 

[Chemical Formula 138] 
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[Chemical Formula 139] 

(In Chemical Formulae 136 to 139, Rl represents an alkyl group, 

alkoxy group,. and ·aryl group. When a molecule contains a 

plurality of Rl, the Rl may be either identical substituents or 

different subs ti tuents . from one another. Mor~over, R2 and R3 

represent an hydrogen atom, alkyl group, alkoxy group, amino 

group, nitro group, cyano group, aryl group, alkoxycarbonyl 

group, sulf onylalkyl group, and halogen atom. When a molecule 

contains a plurality of R2 or ·a plurality of R3, the R2 or R3 

may be identical substitutens or different substituents from one 

another. n is 1 or 2; and mis 1, 2, 3, or 4.) 

Pigment compound b: A2 - CH = c (Yl) - CH = B2 

x-
( whe.rein X- represents Br-., I-, CI04-, BF 4-, PF6-, and SbF6-. 

A2 is an atomic group expressed by Chemical Formulae 140 to 143, 

and B2 is an atomic group expressed by Chemical Formula 144. 

Moreover, yl is a hydrogen atom, alkyl group, or halogen atom.) 
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[Chemical Formula 140] 

{Chemical Formula 141] 

[Chemical Formula 142] 

I)-
~ . 
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[Chemical Formula 143] 

[Chemical Formula 144] 

(In Chemical Formulae 140 to 144, R4 represents an alkyl group, 

alkoxy group and an aryl group. When a molecule contains a 

plurality of R4, the R4 may not be identical substituents. 

Moreover, RS and R6 are hydrogen atoms, alkyl group, alkoxy 

group, amino group, nitre g~oup, cyano group, aryl group, 

alkoxycarbonyl group, .sulfonylalkyl group, and halogen atoms. 

When a molecule contains a plurality of RS or a plurality. of R6, 

the· RS or the R6 may be either identical substituents or 

different substitutes from one another. The n is 1 or 2~ and m 

is 1, 2, 3, or 4 . ) 
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[Chemical Formula 145] 

[Chemical Formula 146] 

lChemical Formula 147] 
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[Chemical Formula 148] 

[Chemical Formula 149] 

[Chemical ~ormula 150] 

pP' I 
~~ 
~. (Ff}m 

(R8)n 

(In Chemical Formulae 14s·to 150, R7 represents an alkyl group, 

alkoxy group and an aryl group. When a molecule contains a 

plurality of R7, the R7 may be identical substituents or 
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different substituents. Moreover, Ra and R9 are hydrogen atoms, 

alkyl group, alkoxy group, amino group, nitre group, cyano 

group, aryl group, alkoxycarbonyl group, sulfonylalkyl group, 

and halogen atoms. When a molecuie contains a plurality of Ra 

or a plurality of R9, the RS or the R9 may be either identical 

substituents or different substitutes from one another. The n 

is 1 or 2; and mis 1, 2, 3, or 4.) 

Pigment compound d: A4 - CH = a4 

X-

(wherein X- represents Br-, I-, CI04-, BF4-, PF6-, and SbF6-. 

A4 is an atomic group expressed by Chemical Formulae 151, and a4 

is an atomic group expressed by Chemical Formulae 152 and 153.) 

[Chemical Formula 151] 
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[Chemical Formula 

[Chemical Formula 153] 

(In Chemical Formulae 151 to 153, RlO represents an alkyl group, 

alkoxy group and an aryl group. When a molecule contains a 

plurality of RIO, the RlO may be identical substituents or 

different substituents. Moreover, Rll and Rl2 are hydrogen 

atoms, alkyl group, ·alkoxy group, amino group, nitro group, 

cyano group, aryl g~oup, alkoxycarbonyl group, sulfonylalkyl 

group, and halogen atoms. When a molecule contains a plurality 

of Rll or a plurality of R12, the Rll or the R12 may be either 

identical substituents or different substitutes from one 

another. Then is 1 or 2; and mis 1, 2, 3, or 4.) 

Pigment Compound e: As - CH = CH - BS 

X-



15 

(wherein X- represents Br-, I-, Cl04-, BF4-, PF6-, and SbF6-· 

Moreover, As is an atomic group expressed by Chemical Formulae 

154 to 159, and BS is an atomic group expressed by Chemical 

Formula 160.) 

[Chemical Formula 154] 

[Chemical Formula 155] 

[chemical Formula 156] 

R1s 
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[Chemical Formula 157] 

~ 
(R1~m 

[Chemical Formula 158] 

[chemical Formula 159] 
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[Chemical Formula 160] 

(In Chemical Formulae 154 to 160, Rl3 represents an alkyl group, 

alkoxy group and an aryl group. When a molecule contains a 

plurality of R13, the R13 may be identical substituents or 

different substituents. Moreover, Rl4 and RlS are hydrogen 

atoms, alkyl group, alkoxy group, amino group, nitro group, 

cyano group, aryl group, alkoxycarbonyl group, sulfonylalkyl 

group, and halogen atoms. When a molecule contains a plurality 

of R14 or a plurality of RlS, the R14 or the RlS may be either 

identical subs ti tuents or different substitutes from one 

another. Then is 1 or 2; and mis 1, 2, 3, or 4.) 

Pigment compound f: A6 - CH = c (Y3) - CH = a6 

x-
(wherein X- represents Br-, I-, Cl04-, BF 4-, PFG-, and SbFG-. 

Moreover, AG is an atomic group expressed by Chemical Formulae 

161 to 16 3, and a6 is an atomic group expressed by Chemical 

Formulae 164 arid 165. Moreover, y3 is a hydrogen atom, alkyl 

group or halogen atom.) 
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[Chemical Formula 161] 

[Chemical Formula 162} 

[Chemical Formula 163] 
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[Chemical Formula 164] 

[Chemical Formula 165] 

Hs 

~1s (R1~m 
(In Chemical Formulae 154 to 160, R16 and RlB represent an alkyl 

group, alkoxy group and an aryl group. When a molecule contains 

a plurality of R16 or a plurality of RlB, the Rl6 or RlB·may be 

identical substituents or different substituents from one 

another. Moreover, R17 and Rl9 are hydrogen atoms, alkyl group, 

alkoxy group, amino group, nitro group, cyano group, aryl group, 
•I 

alkoxycarbonyl group, sulfonylalkyl group, and halogen atoms. 

When a molecule contains a plurality of Rl 7 or a plurality of 

R19, the R17 or the R19 may be either identical substituents or 

different substitutes from one another. The m is 1, 2, 3, or 

4. ) 
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Pigment compound g: A7 - CH = s7 

x-
(wherein x- represents Br-, I-, Cl04-, BF4-, PF6-, and SbF6-· 

Moreover, A7 .is an atomic group expressed by Chemical Formula 

166, and s7 is an atomic group expressed by Chemical Formula 

167.) 

[Chemical Formula 166] 

[Chemical Formula 167] 

(In Chemical Formulae 166 and 167, R20 represents one of an 

alkyl group, an alkoxy group and an aryl group.· When a molecule 

contains a plurality of R20, the R20 may be identical 

substituents or different substituents from one another. 
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Moreover, R21 and R22 are hydrogen atoms, alkyl group, alkoxy 

group, amino group, nitre group, cyano group, aryl group, 

alkoxycarbonyl group, sulfonylalkyl group, and halogen atoms. 

When a ·molecule contains a plurality of R21 or a plurality of 

R22, the R21 or the R22 may be either identical substituents or 

different substitutes from one another. The n is 1 or 2; and m 

is 1, 2, 3, or 4.) 

Pigment compound h: AB - CH = CH - BB 

x-
( wherein X- represents Br-, I-, Cl04-, BF4-, PF6-, and SbF6-· 

Moreover, A 8 is an atomic group expressed by Chemical Formulae 

16B to 171, and BB is an atomic group expressed by Chemical 

Formula 172.) 

[Chemical Formula 16B] 
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[Chemical Formula 169] 

)-
~3 

[Chemical Formula 170] 

[Chemical Formula 171] 
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[Chemical Formula 172] 

, 
(In Chemical Formulae 168 to 112, R23 represents an al~yl group, 

an alkoxy group and an aryl group. When a molecule contains a 

plurality of R23, the R23 may be .identical substituents or 

different substituents from one another. Moreover, R24 and R25 

are hydrogen atoms, alkyl group, alkoxy group, amino group, 

nitro group, cyano group, aryl group, alkoxycarbonyl group, 

sulfonylalkyl group, an~ halogen atoms. When a molecule 

contains a plurality of R24 or R25, the R24 and the R25 may be 

either identical substituents or different substitutes from one 

another. Then is 1 or 2; and mis 1, 2, 3, or 4.) 

Pigment compound i: A9 - CH = CH -CH = B9 

X-

(wherein X- represents Br-, I-, Cl04-, BF 4-, PFG-, and SbFG-. 

Moreover, A9 is an atomic group expressed by Chemical Formulae 

173 to 179, and B9 is an atomic group expressed by Chemical 

Formula 180 and 181.) 
-. 
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[Chemical Formula 173] 

{Chemical Formula 174] 

[Chemical Formula 175] 
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[Chemical Formula 176] 

[Chemical Formula 177] 

R2z_ 

[Chemical Formula 178] 

Hs 



[Chemical Formula 179] 

[Chemical Formula 180] 

[chemical Formula 181] 
(R2~n 

~ 
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s 

I)-
w 
~7 

-.=\,2~n 

/\_R27 

----------------

(In Chemical Formulae 168 to 172, R27 represents any of an alkyl 

group, an alkoxy group and an aryl group. When a molecule 

contains a plurality of R21, the R2 7 may be identical 

substi tuents or different subs ti tuents from one another. 
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Moreover, R28 and R29 are hydrogen atoms, alkyl group, alkoxy 

group, amino group, nitro group, cyano group, aryl group, 

alkoxycarbonyl group, sulfonylalkyl group, and halogen atoms. 

When a molecule contains a plurality of R28 or R29, the R28 or 

the R29 may be either identical substituents or different 

substitutes from one another. The n is 1 or 2; and m is 1, 2, 

3, or 4.) 

Pigment compound j: Alo - CH =CB - CH =CB - BlO 

x-
( wherein X- represents Br-,. I-, Cl04-, BF4-, PF6-, and SbF6-· 

Moreover, AlO is an atomic group expressed by Chemical Formulae 

182 to 188, and slO is an atomic group expressed by Chemical 

Formula 189 and 190.) 

[Chemical Formula 182] 

...... 



[Chemical Formula 183) 

[Chemical Formula 184] 

[Chemical Formula 185] 

~0-

28 

I)­
~o 
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[Chemical Formula 186] 

[Chemical Formula 187] 

[Chemical Formula 188] 
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[Chem.ical Formula 189] 

[Chemical Formula 190] 

(In Chemical Formulae 182 to 190, R30 represents any of an alkyl 

group, an alkoxy group and an aryl group. When a molecule 

contains a plurality of R30, the R30 may be identical 

substituents or different substituents from one another. 

Moreover, R31 and R32 are hydrogen atoms 1 alkyl group, alkoxy 

group, amino group, nitre group, cyano group, aryl group, 

alkoxycarbonyl group, sulfonylalkyl group, and halogen atoms. 

When a molecule contains a plurality of R31 or R32, the R31 or 

the R32 may be either identical substituents or different 

substitutes from one another. The n is 1 or 2; and m is 1, 2, 

3, or 4 . ) 
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BRIEF DESCRIPTION. OF DRAWINGS 

Fig. 1 is a cross sectional view showing an essential 

portion of an optical recording medium according to an 

embodiment of the present invention. 

Fig. 2 is a plot showing an optical absorption spectrum of 

a pigment compound a. 

Fig. 3 shows a characteristic of an optical reflection 

spectrum of an optical recording medium using a pigment a4. 

Fig. 4 shows a characteristic of an optical reflection 

spectrum of an optical recording medium using a pigment as. 

Fig. S shows a characteristic of an optical reflection 

spectrum of an optical recording medium using a pigment a6. 

Fig. 6 shows a signal reproduction waveform of an optical 

recording medium using the pigment a4. 

Fig. 7 shows a characteristic of an optical reflection 

spectrum of an optical recording medium using a mixture of 

pigments al and a2. 

Fig. B shows a characteristic of an optical reflection 

spectrum of an optical recording medium using a mixture of 

pigments a3 and as. 

Fig. 9 is a plot showing a characteristic of an optical 

absorption spectrum of a pigment compound b. 

Fig. 10 shows a characteristic of an optical reflection 

spectrum of an optical recording medium using a pigment bl. 
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Fig. 11 shows a characteristic of an optical reflection 

spectrum of an optical recording medium using a pigment b2. 

Fig. 12 is a plot showing an absorption spectrum of a 

pigment ·c2. 

Fig. 13 shows a characteristic of an optical reflection 

spectrum of an optical recording medium using the pigment c2. 

Fig. 14 is a plot showing a characteristic of an optical 

absorption spectrum of a pigment compound f, 

. Fig. 15 shows a characteristic of an optical reflection 

spectrum of an optical recording medium using a mixture of 

pigments as and f7. 

Fig. 16 shows a characteristic of an optical reflection 

spectrum of an optical recording medium using a mixture of 

pigments b2 and f9. 

Fig. 17 is a plot showing a characteristic of an optical 

absorption spectrum of a pigment compound i. 

Fig. 18 shows a characteristic of an optical reflection 

s·pectrum of an optical recording medium using a mixture of 

pigments a3 and i4. 

Fig. 19 shows a characteristic of an optical reflection 

spectru~ of an optical recording medium using a mixture of 

pigments f9 and i7. 

Fig. 2 O is a plot showing a characteristic of an optical 

absorption spectrum of a pigment compound j. 
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Fig. 21 shows a characteristic of an. optical reflection 

spectrum of an optical recording medium using a mixture of 

pigments al and j6. 

Fig. 22 shows a characteristic of an optical reflection 

spectrum of an optical recording medium using a mixture of 

pigments a3 arid jl. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Hereinafter, description will be directed to embodiments of 

the present invention with reference to the drawings. 

Hereinafter, description will be directed to embodiments of 

the present invention. 

Fig. 1· shows an optical recording medium according to the 

present invention including a light transmitting substrate 1 on 

which a recording layer 2, a reflection layer 3, and a 

protection layer 4 are successjvely formed. 

The recording .layer 2 contains an organic pigment as a 

recording material. When a laser beam is radiated onto this 

recording layer 2, the organic pigment absorbs the light and 

heat is generated so as to dissolve the pigment. Because of 

this dissolution of the pigment, the reflection ratio is locally 

changed, thus recording an information signal. 

According to the present invention, t~is recording layer 2 

contains an organic pigment which is a tri-methine pigment 

compound a, b, or c having a predetermined aromatic ring at both 

ends. These tri-methine pigments enable to obtain a high 
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reflection ratio and an appropriate optical absorption in the 

wavelength band of 630 nm to 650 nm and has a· small wavelength 

dependency in this wavelength band, enabling to obtain a stable 

optical characteristic. Consequently, the optical recording 

medium using these tri-methine pigments as a recording material 

enables to obtain a _high recording sensitivity and a signal 

modulation degree in the wavelength band of 630 nm to 650 nm. 

Each of these tri-methine pigments can be used solely or in 

combination. By combining a plurality of types, it is possible 

to adjust the optical absorption and the reflection ratio in the 

range of 630 nm to 650 nm. 

Moreover, each of ~hese tri-methine pigments may be mixed 

with a pigment compound d (mono-methine pigment having a 

predetermined aromatic ring at both ends), a pigment compound e 

(di-methine pigment having a predetermined aromatic ring at both 

ends), and a pigment compound f ( tri-methine pigment haviµg a 

predetermined aromatic ring at both ends). Each of the pigment 

compounds d, e, and f having no absorption in the wavelength 

band of 630 nm to 650 nm cannot be used solely as a recording 

material, but can be used as a recording material if mixed with 

other pigment compounds such as the pigment compounds a, b, and 

c. Thus, by constituting the recording layer 2 with a plurality 

of pigment compounds in combination, it is possible to obtain a 

preferable optical absorption and reflection rati~ in the range 

of 630 nm to 650 nm. 
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In addition to this, as the organic pigment us~d for the 

recording layer 2 may be selected from the following: a pigment 

compound g (mono-methine pigment having a predetermined aromatic 

ring at both ends), a pigment compound h ( di-methine pigment 

having a predetermined aromatic ring at both ends), a pigment 

compound i (tri-methine pigment having a predetermined aromatic 

ring at both ends), and a pigment compound j ( tetra-methine 

pigment having a predetermined aromatic :ring at· both ends). 

Each of these pigment compounds g, h, i, and j can be used in 

combination with other pigment compounds, so as to reduce the 

wavelength dependency of the reflection ratio in the range from 

630 to 650 nm. Consequently, here, each of the pigment 

compounds g, h, i, and j is to be used not solely but in 

combination with other compound(d) as a mixture. For this 

mixture, it is possible to select two or more from the pigment 

compounds g, h, i, and j; or to combine the pigment compounds g 

to j with the pigment compounds a to c; or to combine the 

pigment compounds g to j with the pigment compounds d to f; or 

to combine the pigment compounds g to j with the pigment 

compounds a to c and the pigment compounds d to f. Here, the 

semi.conductor laser used for recording and reproduction of the 

optical recording medium, has an oscillation wavelength which 

fluctuates due to fluctuation of product.ion quality or 

fluctuation of environmental temperature. For this, the 

reduction in wavelength dependency of the recording layer 2 by 
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mixing the pigment compounds g to j exhibits a great merit to 

obtain a stable reproduction characteristic. 

It should be noted that the af 6rementioned pigment 

compounds a to j ·are shown in Chemical Formulae 191 to 259. 

Note that Chemical Formulae 191 to 198 (pigments al to a8) are 

examples of the pigment compound a; Chemical formulae 199 to 206 

(pigments bl to bB) are examples of the pigment compound b; 

Chemical Formulae 207 to 213 (pigments cl to c7) are examples of 

the pigment compound c; Chemical Formulae 214 and 215 (pigments 

dl and d2) are examples of the pigment compound d; Chemical 

Formulae 216 to 22 O (pigments el to es) are examples of the 

pigment compound e; Chemical Formulae 221 to 229 (pigments fl to 

f9) are examples of the pigment compound f; Chemical Formula 230 

(pigment gl) is an example of the pigment compound g; Chemical 

Formulae 231 to 234 (pigments hl to h4) are examples of the 

pigment compotind h; Chemical Formulae 235 to 247 (pigments il to 

il3) are examples of the pigment compound i; and Chemical 

Formul:ae 248 to 259 (pigments jl to jl2) are examples of the 

pigment compound j. It should be noted that among these 

pigments, the pigment aB has a special merit that it can be 

solved with a high concentration of 20 weight/volume % or above 

in a solverit, which enables to easily adjust the pigment 

solution. 
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[Chemical Formula 191] 

al 

[Chemical Formula 192] 

Cl 

a2 

[Chemical Formula 193] 

a3 · 
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[Chemical Formula 194] 

a4 

[Chemical Formula 195] 

"" 

as 

[Chemical Formula 196] 



[Chemical Formula 197] 

a7 

[Chemical Formula. 198] 

J-bCO 

a8 

[Chemical Formula 199] 

bl 

39 

c=C-c_/ 
H H H~ 



Formula 200) 

b2 

[Chemical Formula 201] 

b3 

[Chemical Formula 202] 

b4 

40 

c=C-c_/ 
H H H~ 

c=C-c"_/ 
H H H~ 

CHs 



[Chemical Formula 203] 

~. 

bS 

[Chemical Formula 204] 

b6 

205] 

.. · 

b7 

41 

C=O-C_/ 
H H H~ 

ao4-

C=O-C_/ 
H H H~ 

CHs 

CHs 
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[Chemical Formula 206] 

rs=< c=c--c 
H H I 

b8 

[Chemical Formula 207] 

cl 

[Chemical Formula 208] 

c2 
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[Chemical Formula 209] 

c3 

{Chemical Formula 210] 

c4 

[Chemical Formula 211] 

cs 
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[Chemical Formula 212] 

CH3 

c=b-c=< H H 

c6 

[Chemical Formula 

c7 

[Chemical Formula 214] 
H3 CH3 

dl 



[Chemical Formula 215] 

d2 

[Chemical Formula 216] 
Hs 

el 

[Chemical Formula 217] 
Hs 

e2 

[Chemical· Formula 218] 

e3 

45 

9:.i--r.:==i 
N+ H 

I 
C4H9 CI04" 

c=O 
H H 

N-~Hs 
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[Chemical Formula 219] 

e4 

[Chemical Formula 220] 

es 

[Chemical Formula 221] 

f 1 



[Chemical Formula 222] 

f 2 . 

[Chemical Formula 223] 

f 3 

[Chemical Formula 224] 
t-hOO 

f 4 

[Chemical Formula 225] 
y2Hs 

f 5 

47 

C=C-C_/ 
H H H~ 

c=k=< H H · 

N 

k 

CHs 

OCHs 



[Chemical Formula 226] 

f 6 

[Chemical Formula 227] 
HsC 

f 7 

[Chemical Formula 228] 
H3 

Cl 

f 8 

48 

Cl 

I . 
C4H9 
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[Chemical Formula 

f 9 

[Chemical Formula 230] 

gl Cl Of 

[Chemical Formula 231] 
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[Chemical Formula 259] 

j12 

c=c-c=c 
H H H H 

The recording layer 2 is made by using the aforementioned 

organic pigments as the recording material. Furthermore, as an 

additive, it is possible to add a chemical substance 

(deactivating agent) for deactivating a singlet oxygen. As such 

a chemical substance, there can be exemplified a nickel metal 

complex compound, copper complex compound, hindered amine 

compound, aromatic amine compound, aromatic immonium chloride 

compound, and the like. By using thes·e deactivating agent, it 

is possible to prevent optical deterioration of the recording 

layer 2. 

As has been described above, the recording layer 2 is 

formed by using an organic pigment with addition of a 

deactivating agent, if necessary, solved in an organic sol vent 

so as to prepare a pigment paint which is applied, for example, 

by way of the spin coat method onto the transparent substrate 1 

and dried. 
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As the solvent for preparing this paint, it is preferable 

to select a solvent in which the organic pigments and the 

deactivating agents can be solved with a high dissolution and 

which will not cause swelling or dissolution of the substrate 1. 

For example, the following are appropriate as the solvent: 

di acetone alcohol, 3-hydroxy-3-methyl-2-butanone, ethylene 

glycol monomethyl ether, ethylene glycol monoethyl ether, 

propylene glycol .monomethyl ether, propylene glycol monoethyl 

ether, cyclohexanon, chloroform, 2,3,3,3-tetrafluoro-1-propanol, 

and the like. 

The recording layer 2 preferably has a thickness of 50 to 

1000 nm. If the recording layer 2 has a thickness smaller than 

this range, the heat generated in the recording layer 2 by a 

laser beam easily reaches the reflection layer 3 and it is 

impossible to use the laser beam e:ffecti vely for information 

recording. 

above 100·0 

Moreover, if the recording layer 2 has a thickness 

nm, the volume in the recording layer through which 

the laser beam passes is increased and the temperature increase 

per laser power is decreased. · Thus, it becomes difficult to 

generate an optical change sufficient for information recording. 

In the optical recording medium according to the present 

invention, the recording layer 2 is made by using · the 

aforementioned materials. However, the optical recording medium 

may have a configuration other than this which is normally used 

in this type of optical recording medium. 



61 

Firstly, the transparent substrate 1 is formed in a disc 

shape and has a tracking groove or pit formed in a concave­

convex configuration on a surface which is brought into contact 

with the recording layer 2. 

as the substrate material, a high molecular material is 

used such as a polymethacryl resin, polycarbonate resin, 

polyolefin resin, and the like. These high molecular materials 

are formed into a substrate shape by way of, for example, 

injection molding or extrusion molding. Moreover, As the 

tran~parent substrate 1, it is also possible to use a glass 

substrate on which a groove or pit is formed by way of the 2P 

method (photo-polymer method). It should be noted that an 

intermediate layer may be formed on the surf ace of the 

transparent substrate 1 on which the recording layer 2 is to be 

formed, for the purpose of protecting the transparent substrate 

1 from the pigment paint ·solvent. 

The aforementioned reflection layer 3 is made from a metal 

such as gold, silver, copper, aluminium, and the like. Each of 

these metals may be used solely or in combination. The 

reflection layer 3, for example, is formed by a thin film 

formation tec~nique such as vacuum deposition, sputtering, ion 

plating, and the like. 

On the optical reflection layer 3 .is formed a protection 

layer 4 which is additionally provided for protecting the 
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recording layer 2 and the reflection layer 3 from corrosive 

factors and shocks from an external environment. 

The protection layer 4 need not be optically transparent 

and can be made from, for example, an ultraviolet-hardening 

resin applied by way of spin coating method and hardened by 

ultraviolet radiation so as to obtain an ultraviolet hardened 

resin film. Alternatively, it is also possible to use as the 

material of the protection layer 4, fluororesin, silicon resin, 

acryl resin, urethane resin, and the like. Moreover, the 

protection layer 4 may contain various additive• or filler so as 

to improve the viscosity, shrinkage property, anti-humidity 

property, and the like. 

Moreover, the aforementioned optical recording medium is a 

single-plate type configuration haying a single transparent 

substrate 1 on which , the recording layer 2, an optical 

absorption layer, and the like are formed. However, the optical 

recording medium according to the present invention may be a 

double-plate type having a substrate bonded to a single-plate 

configuration. 

The substrate to be bonded may be a single-plate type disc 

having a transparent substrate on which a recording layer, a 

protection layer, and the like are formed. The recording layer 

may be a recording layer using an organic pigment as a recording 

material, a metal reflection layer {reproduction-dedicated 

recording layer) on which an information signal is recorded in 
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advance through a convex-concave pattern. The recording layer 

may be other than this. Note that in a case of using an organic 

pigment as the recording material, there should be provided an 

optical absorption layer as has been described above. 

For bonding such a single-plate type disc, the protection 

layer of a disc can be bonded to the protection layer of the 

other disc by using an adhesive or both-sided adhesive tape. It 

should be noted that the adhesive agent used for this bonding 

may also have the function of the protection layer, omitting the 

protection layer of the single-plate disc. 

Moreover, the substrate to be bonded may be a substrate not 

contributing to optical information recording, i.e., a substrate 

not having a recording layer formed. In this case, the 

substrate need not· be optically transparent and may have a 

trademark printed or have a surf ace on which letters and the 

like can be written by a writing tool. 

Furthermore, the optical recording medium according to the 

present i~vention ·may have the air-sandwich configuration in 

which two single-plate discs each having a recording layer of an 

organic pigment are bonded in such a manner that the recording 

layers oppose to each other through an air layer. 

Next, the following study has been made in order to confirm 

the effects of the present invention. 

Preparatory Experiment·l-1 

(Examjnatjon of pjgment compound a) 
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As the pigment comp~und a, we have prepared pigments al to 

a6. In order to check the absorption spectrum of these 

pigments, each of the pigments was solved in tetrafluoropropanol 

to obtain a pigment solution of 3.0 weight/volume %. It should 

be noted that when the dissolution speed of a pigment was too 

slow, an ultrasonic washer and a slow mill were used to dissolve 

the pigment completely. 

Each of these pigment solutions obtained is applied onto a 

glass plate of 3 cm x 3 cm by way of spin coat method and dried 

to form a pigment layer and its absorption spectrum was 

observed. The pigments al to a6 respectively had the absorption 

spectra shown in Fig. 2. It should be noted that these 

absorption spectra are normalized at the maximum absorption of 

the spectra observed. 

Fig. 2 shows that the absorption end is shifted to the long 

wavelength side in the order of the pigment al, pigment a2, 

pigment a3, pigment a4, and pigment as, and the absorption at 

640 nm is increased. This shift of the absorption end to the 

long wavelength side is caused of spread of x electron in the 

indoline part. 

Example 1-1 

Each of the pigment a4, pigment as, and pigment a6 was used 

solely as· a recording material to prepare an optical disc as 

follows. 
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Firstly, each of the pigments a4, as, and a6 was dissolved 

in tetrafluoropropanol to obtain a pigment solution. Note that 

the concentration of the pigment solution was adjusted so a 

reflection layer formed layer has a reflection ratio of 50% at 

the wavelength of 640 nm. 

On the other hand, we prepared a polycarbonate disc 

substrate having a thickness of 0.6 mm and an outer diameter of 

120 mm. Note that a guide groove is formed at an interval of 

O. 8 µm on one side of this disc for tracking of a laser beam 

during recording. 

On this substrate was formed a recording layer by applying 

a pigment solution by way of spin coat method. It should be 

noted that a computer was used for quantity control of the 

pigment solution to be applied and control of the application 

sequence. 

Firstly, the disc was placed with its side having the guide 

groove upward and with its opposite side chucked on an air 

suction type chucking table. 

While the disc substrate was rotated at 300 rpm, the 

pigment solution was applied sta~ting at a position slightly out 

of the outermost circumference of the guide groove toward the 

innermost circumference of the guide groove. Next, the rotation 

of the disc substrate was increased to 1500 rpm so as to remove 

an excess amount of the pigment solution. After this, the 
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rotation was ~emporarily lowered to 500 rpm and then increased 

for 15 seconds up to 2000 rpm. 

As a result, the pigment solution was spread over the 

entire disc substrate surf ace, which was dried to form a 

recording layer. Note that the thickness of the recording layer 

.formed was determined by measuring the optical concentration: 

the center film thickness was 100 nm and the thickness deviation 

was within 10 %. 

Next, a reflection layer with a thickness of 100 nm was 

formed on the recording layer by using a resistance heating type 

vacuum deposition apparatus. 

When forming the reflection layer, the portions inside and 

outside of the area having the guide area were shaded, so that 

the reflection layer was formed only on the area having the 

guide groove. Moreover, in order to obtain a uniform thickness, 

the deposition was carr fed out while rota ting the substrate. 

The vacuum degree during the deposition was 10-6 Torr and the 

deposition speed and thickness were controlled by using a quartz 

oscillation film thickness meter. 

Next, a protection layer was formed by applying an 

ultraviolet-ray hardening resin (trade name Kayarad OVD-005 

produced by Nihon Kayaku Co., Ltd.) onto the reflection layer by 

way of spin coat method. The spin coat method was carried out 

as follows. 
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Firstly, the disc substrate was placed with its surf ace 

having the guide groove upward and a rear surf ace portion 

corresponding to inside of the guide groove chucked by an air 

suction type chucking table. 

While the disc substrate was rotated at 300 rpm, the 

_ultraviolet-ray hardening resin was applied starting at a 

position slightly outside of the outermos~ circumference of the 

guide groove toward the innermost circumference of the guide 

·groove. Subsequently, the rotation of the disc substrate was 

increased to 1500 rpm so as to remove an excess quantity of the 

ultraviolet-ray hardening resin. 

As a result, the ultraviolet-ray hardening resin was 

applied over the entire surface of the disc subs·trate. It 

should be noted that for radiation of ultraviolet rays, we used 

a mercury lamp of SOW/cm straight pipe type.· By this, the 

ultraviolet-ray hardening resin was hardened by 5 seconds of 

radiation. 

On the protection layer thus formed, a double-sided 

adhesive film was adhered to bond the polycarbonate substrate of 

0.6 mm thickness, thus obtaining an optical disc. 

The optical discs prepare~ had the optical reflection 

spectra shown in Fig. 3, Fig. 4, and Fig. 5. It should be noted 

that Fig. 3 shows the optical reflection spectrum of the optical 

disc prepared by using the pigment a4; Fig. 4·shows the optical 

reflection spectrum of the optical disc prepared by using the 
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pigment as; and Fig. 5 shows the optical reflection spectrum of 

the optical disc prepared by using the pigment as. Thus, for 

all of these optical discs, it was possible to obtain a 

reflection ratio of about 50 % in the wavelength of 640 nm. 

Next, for these optical discs, a recording test was carried 

out by using a red semiconductor laser of 640 nm as a light 

source. Note that this recording test was carried out under the 

following conditions. 

Recording/reproduction layer: 

Red semiconductor laser of 640 nm 

Objective lens numerical aperture: 0.6 

Linear velocity: 1.8 m/second 

Recording signal: EFM + signal 

Shortest bit length: 0.3 µm 

under these conditions, the recording operation was carried 

out while increasing the laser power step by step. In the case 

of the optical disc using the pigment a4, the recording was 

actually started with a laser power of about 6.5 mW. The signal 

modulation was increased as the laser power increased. With the 

laser power of 12 mW, it was possible. to obtain signal 

modulation of 60 % or above. For reference, Fig. 6 shows an eye 

pattern obtained when a signal was reproduced with the laser 

power of 12 mW. 

Almost similarly, in the case of the optical disc using the 

pigment a5, recording was actually started with the laser power 
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of about 6.0 mW. The signal modulation was increased as the 

laser power increased, and with the laser power of 11 mW, it was 

possible to obtain signal modulation of 60 % or above. 

In the case of the optical disc using the pigment a6, 

recording was actually started with the laser power of about 6.5 

mW. The signal modulation increased as the laser power 

increased and with the laser power of 10 mW, it was possible to 

obtain signal modulation of 60 % or above. 

Furthermore, for each of the optical disc using the pigment 

a4, the optical disc using the pigment ~5, and the optical disc 

using the pigment a6, reproduction was carried out with the 

wavelength of 650 nm. Similarly in the case of 640 nm, it w~s 

possible to .obtain a preferable reproduction signal. 

From th~ aforementioned, it can be understood that in the 

optical discs using the pigment a4, the pigment as, and the 

pigment a6 as the recording material, it is possible to carry 

out recording and reproduction with 640 nm and that the 

wavelength dependency is small in the vicinity of 640 nm, 

enabling to obtain a stable reproduction. 

It should be noted that the identical test with the 

wavelength of 640 nm was carried out for the optical discs using 

the pigments al, a2, a3, the pigment a7, and the pigment as as 

the recording material. In each of these optical discs, 

recording was actually started with a laser power of 6.0 to 6.5 

mW and signal modulation of 60 % or above was obtained with a 
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about 11 mW. Moreover, 

6SO nm resulted in 

reproduction with a 

similar reproduction 

Among the pigment compounds a, a mixture of pigments al and 

a2 and a mixture of pigment a3 and as were respectively used as 

the recording material to prepare optical discs as follows. 

The pigment al and the pigment a2 were mixed with weight 

ratio of 1 : 3 and dissolved in a tetraf luoropropanol to obtain 

a pigment solution. 

mixed with weight 

The pigment a3 and the pigment as were 

ratio of S 1 · and dissolved in 

tetraf luoropropanol to obtain a pigment solution. The 

concentration of. the pigment solutions was adjusted so that a 

reflection 'layer formed enables to obtain a reflection ratio of 

SO % at 640 nm. 

These solutions were used to prepare optical discs in the 

same way as in Example 1. 

The optical discs prepared had optical reflection spectra 

shown in Fig. 7 and Fig. 8. Note that Fig. 7 shows an optical 

reflection spectrum. of the optical disc prepared using the 

mixture of the pigments al and a2; and Fig. 8 shows an optical 

reflection spectrum of the optical disc prepared by using the 

mixture of the pigments a~ and as. 

discs, a reflection ratio of about 

wavelength of 640 nm. 

In each of these optical 

SO % was obtained at 
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Next, a recording test was carried out for each of these 

optical discs by using the red semiconductor laser of 6 40 nm 

under the same conditions as Example 1. 

As a result, in the optical disc using the mixture of the 

pigments ai and a2, recording was actually started with a laser 

power of about 6.5 mW. The signal modulation increased as the 

laser power increased and with a laser power of 12 mW, 

modulation of 60 % or above was obtaine~. 

sig~al 

Almost similarly, in the optical disc using the mixture of 

the pigments a3 and as, recording was actually started with a 

laser power of about 6.0 mW. The signal modulation increased as 

the laser power increased and with a laser power of 10 mW it was 

possible to obtain signal modulation of 60 % or above. 

Furthermore, reproduction with a wavelength of 650 nm for 

each of these optical discs resulted in a pref er able 

reproduction signal like in the recording/reproduction with 640 

nm. 

As can be understood from the aforementioned, in the 

optical discs using mixtures of the pigment compounds a, it is 

possible to obtain recording/reproduction with 640 nm and the 

wavelength dependency is small in the vicinity of 640 nm, 

enabling to obtain a stable reproduction. 

Preparatory Experjment 2-1 

(Examination of pigment compound b) 
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As the pigment compound b, we have prepared pigment.s bl and 

a2. In order to check the absorption spectrum of these 

pigments, each of the pigments was solved in tetrafluoropropanol 

to obtain a pigment solution of 3.0 weight/volume %. It should 

be noted that when the dissolution speed of a pigment was too 

slow, an ultrasonic washer and a slow mill were used to dissolve 

the pigment completely. 

Each of these pigment solutions obtained was applied onto a 

glass plate of 3 cm x 3 cm by way of spin coat method and dried 

to form a pigment layer and its ·absorption spectrum was 

observed. The pigments bl and b6 respectively had the 

absorption spectra shown in Fig. 9. It should be noted that 

these absorption spectra are normalized at the maximum 

absorption of the spectra observed. 

The pigments bl and b2 are compound having a thiazoline 

skeleton within a. molecule. When compared to the abso.rption 

spectra of the pigments al and a2 having an indoline skeleton in 

a molecule shown in Fig. 2, the absorption end at the longer 

wavelength side decreases moderately. This means that the 

pigments bl and b2 are useful as recording materials for 

recording with a 640 nm red semiconductor laser. It should be 

noted that in addition to these pigments, we observed absorption 

spectra of pigments b3 to b8 which also enabled to obtain an 

absorption spectrum having an absorption end extending to or 

above 640 nm. 
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Example 2-1 

Each of the pigment bl and pigment b2 was used solely as a 

recording material to prepare an bptical disc as follows. 

Each of the pigments bl and b2 was dissolved in 

tetrafluoropropanol to obtain a pigment solution. Note that the 

concentration of the pigment solution was adjusted so a 

reflection layer formed layer has a reflection ratio of 50% at 

the wavelength of 640 nm. 

These pigment solutions were used to prepare optical discs 

in the same way as in Example 1. 

The optical discs prepared had the optical reflection 

spectra shown in Fig. 10 and Fig. 11. It should be noted that 

Fig. 10 shows the optical reflection spectrum of the optical 

disc prepared by using the pigment bl; and Fig. 11 shows the 

optical reflection spectrum of the optical disc prepared by 

using the pigment b2. Thus, for each of these optical discs, it 

was possible to obtain a reflection ratio of about 50 % in the 

wavelength of 640 nm. 

Next, fo~ these optical discs, a recording test was carried 

out by using a red semiconductor laser of 640 nm as a light 

source under the same conditions as in Example 1. 

As a result, in the optical disc using the pigment bl, 

recording was actually started with the laser power of about 7 

mW. The signal modulation was increased as the ·laser power 
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increased, and with the laser power of 12 mW, it was possible to 

obtain signal modulation of 60 % or above. 

Similarly, in the case of the optical disc using the 

pigment b2, recording was actually started with the laser power 

of about 7 mW. The signal modulation increased as. the laser 

power increased and with the laser power of 12 mW, it was 

possible to obtain -signal modulation of 60 % or above. 

Furthermore, for each of the optical discs, reproduction 

was carried out with the wavelength of 650 nm. Like in the case 

of recording with 640 nm, it was possible to obtain a preferable 

reproduction signal. 

From the aforementioned, it can be understood that in the 

optical discs using the pigment b as the recording material, it 

is possible t_o carry out recording and reproduction with 640 nm 

and that the wavelength dependency i$ small in the vicinity of 

640 nm, enabling to obtain a stable reproduction. 

Preparatory Experiment 3-1 

(Examination of pigment compound c) 

As the pigment compound c, we have prepared pigment c2. In 

order to check the absorption spectrum of this pigment, the 

pigment was solved in tetrafluoropropanol to obtain a pigment 

solution of 3. 0 weight/volume % • It should be noted that when 

the dissolution speed of a pigment was too slow, an ultrasonic 

washer and a slow mill were used to dissolve the pigment 

completely. 
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The pigment solution obtained was applied onto a glass 

plate of 3 cm x 3 cm by way. of spin coat method and dried to 

form a pigment layer and its absorption spectrum was observed. 

The pigments c2 had the absorption spectrum shown in Fig. 12. 

It should be noted that these absorption spectra are normalized 

at the maximum absorption of the spectra observed. 

Example 3-1 

The pigment c2 was used solely as a recording material to 

prepare an optical disc as follows. 

The pigments c2 was dissolved in tetrafluoropropanol to 

obtain a pigment solution. Note that the concentration of the 

pigment solution was adjusted so a reflection layer formed layer 

has a reflection ratio of 50% at the wavelength of 640 nm. 

This pigment solution was used to prepare an optical disc 

in the same way as in Example 1. 

The optical discs prepared had the optical reflection 

spectra shown in Fig. 13. Thus, this optical disc enabled to 

obtain a reflection ratio of about 50 % in the wavelength of 640 .. 
nm. 

Next, for this optical disc, a recording test was carried 

out by using a red semiconductor laser of 640 nm as a light 

source under the same conditions as in Example 1.· 

As a result, in the optical disc using the pigment c2, 

recording was actually started with the laser power of about 6.5 

mW. The signal modu.lation was increased as the laser power 
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increased, and with the laser power of 10 mW, it was possible to 

obtain signal modulation of 60 % or above. 

Moreover, for this optical disc, reproduction was carried 

out with the wavelength of 650 nm. Like in the case of 

recording with 640 nm, it was possible to obtain a preferable 

reproduction signal. 

From the .aforementioned, it can be understood that in the 

optical discs using the pigment c as the r~cording material, it 

is possible to carry out recording and reproduction with 640 nm 

and that the wavelength dependency is small in the vicinity of 

640 nm, enabling to obtain a stable reproduction. 

Preparatory Experiment 4-1 

(Examjnatjon of pigment compound mixtures 1) 

The pigment compound f shows almost no absorption at 640 

nm. 

Firstly, as the pigment compound f, we prepared pigments f7 

to f 9. In order to check the absorption spectra of these 

pigments, each of the pigments was dissolved in 

tetraf luoropropanol to obtain a pigment solution of 3. O 

weight/volume %. It should be noted that when the dissolution 

speed of a pigment was too slow, an ultrasonic washer and a slow 

mill were used to dissolve the pigment completely. 

Each of the pigment solutions obtained was applied onto a 

glass plate of 3 cm x 3 cm by way of spin coat method and dried 

to form a pigment layer and its absorption spectrum was 
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observed. The pigments f7 to f9 respectively had the absorption 

spectra shown in Fig. 14. It should be noted that these 

absorption spectra are normalized at the maximum absorption of 

the spectra observed. 

Fig. 14 shows that the absorption end is shifted toward the 

longer wavelength side in the order of the pigment f7, pigment 

fB, and pigment f9, but there can be seen almost no absorption 

at 640 nm. Note that this shift of the absorption end toward 

the longer wavelength side reflects the spread of ~ electron in 

a molecule. 

Example 4-l 

A mixture of pigment as and pigment f7 and a mixture of 

pigment compound b2 and pigment compound f 7 were respecti vel°y 

used as the recording material to prepare optical discs as 

follows. 

The pigment as and the pigment f7 were mixed with a weight 

ratio of 10 : 4.5 and dissolved in tetrafluoropropanol to· obtain 

a pigment solution; and the pigment b2 was mixed with pigment f 9 

with weight ratio of 10 2. 5 and was dissolved in 

tetrafluoropropanol to obtain a pigment solution. 

These pigment solutions were used to prepare optical discs 

in the same way as in Example 1-1. 

The optical discs thus prepared had bptical reflection 

spectra shown in Fig. 15 and Fig. 6, respectively. Note that 

Fig. 15 shows the optical reflection spectrum of the optical 
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disc using the mixture of pigment as and pigment f7; and Fig. 16 

shows the optical reflection spectrum of the optical disc using 

the mixture of pigment b2 and pigment f9. Each of these pigment 

mixtures enabled to obtain a reflection ratio of about SO % at 

the wavelength of 640 nm. 

Next, for these optical discs, a recording test was carried 

out by using a red semiconductor laser of 640 nm as a light 

source under the same conditions as in Example 1-1. 

As a result, in the optical disc using the mixture of 

pigments as and f7, recording was actually started with the 

laser power of about 7 mW. The signal modulation was increased 

as the laser power increased, and with the laser power of 12 mW, 

it was possible to obtain signal modulation of 60 % or above. 

Almost similarly, in the optical disc using the mixture of 

the pigments b2 and f 9, recording actually started with the 

laser power of about 6 mW. The signal modulation increased as 

the laser power increased. With the laser power of 12 mW, it 

was possible to obtain signal modulation of 60% or above. 

Moreover, reproduction was carried out with the wavelength 

changed to 6SO nm. Like in the case of recording with 640 nm, 

it was possible to obtain a preferable reproduction signal. 

From the aforementioned, it can be understood that although 

the pigment compound f shows no absorption at 640 nm, if mixed 

with the pigment compound a or pigment compound b, it can be 

used to carry out recording/reproduction at 640 nm. Moreover, 
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in the optical discs using these mixtures as the recording 

material, the wavelength dependency is small in the vicinity of 

640 nm, enabling to obtain a stable reproduction. 

It should be noted that as polymethine pigment compound not 

having absorption at 640 nm, there can be exemplified a pigment 

dl (absorption maximum wavelength 525 nm), pigment d2 

(absorption maximum wavelength 559 nm), ·pigment e3 (absorption 

maximum wavelength 550 nm), and pigment f3 · (absorption_ maximum 

wavelength 527 nm). Each of these pigments was mixed with the 

pigment as to obtain mixtures as the recording material of 

optical discs for carrying out a recording test. Each of the 

optical discs resulted in that the laser power required for 

recording was in the range of 10 to 12 mW, causing no practical 

problem for recording. However, it was observed that as the 

absorption maximum wavelength is shifted to the longer 

wavelength side, the laser power required for recording is 

reduced. 

Preparatory Experjment 5-1 

(Examjnatjon of pjgment compound mixtures) 

The pigment compound i is an. organic pigment 

absorption at 640 nm, and when mixed with other 

showing 

pigment 

compound, exhibits an effect to reduce the wavelength dependency 

in the vicinity of 640 nm. 

Firstly, as the pigment compound i, we prepared pigments i4 

to i 7. In order to check the absorption spectra of these 
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pigments, each of the pigments was dissolved in 

tetraf luoropropanol to obtain a pigment solution of 3. 0 

weight/velum~ %• It should be noted that when the dissolution 

speed of a pigment was too slow, an ultrasonic washer and a slow 

mill were used to dissolve the pigme.nt completely. 

Each of the pigment solutions obtained was applied onto a 

glass plate of 3 cm x 3 cm by way of spin coat method and dried 

to form a pigment layer and its absorption spectrum was 

observed. The pigments i4 and i7 respectively had the 

absorption spectra shown in Fig. 17. It should be noted that 

these absorption spectra are· normalized at the maximum 

absorption of the spectra observed. 

Fig. 17 shows that the absorp.tion spectra of these pigments 

i4 and i 7 are characterized in that the absorp.tion end of the 

loner wavelength side extends over 7 0 0 nm toward the longer 

wavelength side. 

Example 5-1 

A mixture of pigment a3 and pigment i4 and a mixture of 

pigment compound f9. and pigment compound i 7 were respectively 

used as the recording material to prepare optical discs as 

follows. 

The pigment a3 and the pigment i4 were mixed with a weight 

ratio of 10 : 9.5 and dissolved in tetrafluoropropanol to obtain 

a pigment solution; and the pigment f9 was mixed with pigment i7 



81 

with weight ratio of 10 : 8 and dissolved in tetrafluoropropanol 

to obtain a pigment solution. 

These pigment solutions were used to prepare optical discs 

in the same way as in Example 1-1. 

The optical discs thus prepared had optical reflection 

spectra shown in Fig. 18. Note that Fig. 18 shows the optical 

reflection spectrum of the optical disc using the mixture of 

pigment a3 and pigment i4i and Fig. 19 shows the optical 

reflection spectrum of the optical disc using· the mixture of 

pigment f9 and pigment i7. 

Firstly, in the case of the optical reflection spectrum 

obtained from the use of the mixture of pigments a3 and i4 shown 

in Fig. 18, it can be understood that the reflection ratio 

increases toward the longer wavelength side but this increase is 

slowed in the vicinity of 640 nm. 

Moreover, in the optical reflection spectrum obtained from 

the use of the mixture of pigments f9 and i7 shown in Fig. 19, 

the reflection ratio increases toward the longer wavelength side 

but the increase is suppressed in the vicinity of 640 nm. 

Thus, it can be understood that when a pigment compound is 

mixed with pigment i4 or pigment i7, the wavelength dependency 

of the reflection ratio is reduced in the vicinity of 640. nm. 

In particular, the combination of pigments a3 and i4 remarkably 

reduces the wavelength dependency of the reflection ratio. 
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Next, for these optical discs, a recording test was carried 

out by using a red semiconductor laser of 640 nm as a light 

source under the same conditions as.in Example 1-1. 

As a result, in the optical disc using the mixture of 

pigments a3 and i4, recording was actually started with the 

laser power of about 6 mW. The signal_ modulation was increased 

as the laser power increased, and with the laser power of 10 mW, 

it was possible to obtain signal modulation of 60 % or above. 

Almost similarly, in the optical disc using the mixture of 

the pigments f8 and i 7, recording actually started with the 

laser power of about 7 mW. The signal modulation increased as 

the laser power increased. With the laser power of 11 mW, it 

was possible to obtain signal modulation of 60% or above. 

Moreover, reproduction was carried out with the wavelength 

changed to 650 nm. Like in the case of recording with 640 nm, 

it was possible to obtain a preferable reproduction signal. 

From the aforementioned, it can be understood that in an 

optical disc using a mixture of pigments i4 and i 7 with other 

pigment compound, the wavelength dependency is small in the 

vicinity of 640 nm, enabling to obtain a stable reproduction. 

It should be noted that a mixture· containing the pigment 

compound g, pigment compound h, or pigment compound i other than 

those used here also has the effect to reduce the wavelength 

dependency in the-vicinity of 640 nm. 

Preparatory Experjment 6-1 
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(Examination of pigment compound mixtures 3) 

The pigment compound j is an organic pigment showing 

absorption at 640 nm, and when mixed with other pigment 

compound, exhibits an effect to reduce the wavelength dependency 

in the vicinity of 640 nm. 

Firstly, as the pigment compound i, we prepared pigments ji 

to j 6. In order to check the absorption spectra of these 

pigments, each of the pigments was dissolved in 
..... tetrafluoropropanol to obtain a pigment solution of .3.0 

weight/volume %. It should be noted that when the dissolution 

speed of a pigment was too slow, an ultrasonic washer and a slow 

mill were used to dissolve the pigment completely. 

iach of the pigment solutions obtained was applied onto a 

glass plate of 3 cm x 3 cm by way of spin coat method and dried 

to form a pigment layer and its absorption spectrum was 

observed. The pigments jl and j6 respectively had the 

absorption spectra shown in Fig. 20. It should be noted that 

these absorption spectra are normalized at the maximum 

absorption of the spectra observed. 

Fig. 20 shows that the absorption spectra of these pigments 

ji and j6 are characterized in that the absorption end of the 

loner wavelength side extends over 700 nm toward the longer 

wavelength side. 

Example 6-1 
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A mixture of pigment compounds al and j6~ and a mixture of 

pigment compounds a3 and jl were respectively used as the 

recording material to prepare optical discs as follows. 

The pigment al and the pigment j6 were mixed with a weight 

ratio of 15 : 14 and dissolved in tetraf luoropropanol to obtain 

a pigment solution; and the pigment a3 was mixed with p~gment jl 

with weight ratio of 10 : 5 and dissolved in tetrafluoropropanol 

to obtain a pigment solution. 

These pigment solutions were used to prepare optical discs 

in the same way as in Example 1-1~ 

The optical discs thus prepared had optical reflection 

spectra shown in Fig. 21 and Fig. 22. Note that Fig. 21 shows. 

the optical reflection spectrum of the optical disc using the 

mixture of .pigment al and pigment j 6; and Fig. 2 2 shows the 

optical reflection spectrum of the optical disc using the 

mixture of pigment a3 and pigment jl. 

Firstly, in the case of the optical reflection spectrum 

obtained from the use of the mixture of pigments al and j6 shown 

in Fig. 21, it can be understood that the reflection ratio 

increases toward the longer wavelength side but this increase is 

slowed down in the vicinity of 640 nm. 

Moreover, in the optical reflection spectrum obtained from 

the use of the mixture of pigments a3 and j 1 shown in Fig. 22, 

the reflection ratio increases toward the longer wavelength side 

but the increase is suppressed in the vicinity of 640 nm. 
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Thus, it can be understood that when a pigment compound is 

mixed with pigment ji or pigment j6, the wavelength dependency 

of the reflection ratio is reduced in the vicinity of 640 nm. 

Next, for these optical discs, a recording test was carried 

out by using a red semiconductor laser of 640 nm as a light 

source under the same conditions as in Example 1-1. 

As a result, in the optical disc using the mixture of 

pigments al and j 6, recording was actually started with the 

laser power of about 6.5 mW. The signal modulation was 

increased as the laser power increased, and with the laser power 

of 10 mW, it was possible to obtain signal modulation of 60 % or 

above. 

Almost similarly, in the optical disc using the mixture of 

the pigments f 8 and i 7, recording actually started with the 

laser power of about 7 mW. The signal modulation increased as 

the laser power increased. With the laser power of 10.5 mW, it 

was possible to obtain signal modulation of 60% or above. 

Moreover, reproduction was carried out with the wavelength 

changed to 650 nm. Like in the case of recording with 640 nm, 

it was possible to obtain a preferable reproduction signal. 

INDUSTRIAL APPLICABILITY 

In an optical disc using a mixture of pigment j with other 

pigment compound, the wavelength dependency is small in ·the 

. vicinity of 640 nm, enabling to obtain a stable reproduction. 
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CLAIMS 

1. An optical recording medium comprising a recording layer and 

an optical reflection ' layer formed on a light transmitting 

substrate, wherein said recording layer contains at least one of 

a polymethine pigment expressed by Structural Formula I, a 

polymethine pigment expressed by structural Formula II, and a 

polymethine pigment expressed by Structural Formula III as 

follows: 

Structural For~ula I: Al - CH ='CH - CH= al 

X-

(wherein X- represents Br-, I-, Cl04-, BF 4-, PFG-, and SbFG-. 

Moreover, Al is an atomic group expressed by Chemical Formulae 1 

to 3, and al is an atomic group expressed by Chemical Formula 

4. ) 

[Chemical Formula l] 
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[Chemical Formula 2] 

[Chemical Formula 3] 

[Chemical Formula 4] 

Hs 

~1 
(In Chemical Formulae 1 to 4, · Rl represents an alkyl group, 

alkoxy group, and aryl group. When a molecule contains a 

plurality of Rl, the Rl may be either identical substituents or 

different substituents. Moreover, R2 and R3 represent a 

hydrogen atom, alkyl group, alkoxy group, amino group, nitro 
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group, cyano group, aryl group, alkoxycarbonyl group, 

sulfonylalkyl group, halogen atom. When a molecule contains a 

plurality of R2 or R3, the R2 or R3 may be either identical 

substituents or different substituents. The n is 1 or 2; m is 

1, 2, 3, or 4 . ) 

. Structural Formula II: A2 - CH = C(Yl) - CH = B2 

x-
(wherein X- represents Br-, I-, Cl04-, BF 4-, PF6-, and SbF6-. 

Moreover, A2 is an atomic group expressed by Chemical Formulae 5 

to 8, and B2 is an atomic group expressed by Chemical Formula 

9 • ) 

(Chemical Formula 5] 

[Chemical Formula 6] 
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[Chemical Formula 7] 

[Chemical Formula 8) 

[Chemical Formula 9] 

(In Chemical Formulae 5 to 9, R 4 represents an alkyl group, 

alkoxy group, and aryl group. When a molecule contains a 

plurality of R4, the R4 need not be the identical substituents. 

Moreover, Rs and R.6 represent a hydrogen atom, alkyl group, 

alkoxy group, amino group, nitre group, cyano group, aryl group, 

alkoxycarbonyl group, sulfonylalkyl group, halogen atom. When a 
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molecule contains a plurality of Rs or R6, the Rs or R6 may be 

either identical substituents or different substituents. The n 

is 1 or 2; m is 1, 2, 3, or 4. ) 

Structural Formula III: A3 - CH = C(Y2) - CH = s3 

x-
(wherein X- represents Br-, I-, Cl04-, BF 4-, PFG-, and SbFG- . 

. Moreover, A3 is an atomic group expressed by Chemical Formulae 

10 to 13, and s3 is an atomic group expressed by Chemical 

Formulae 14 and 15. Moreover, y2 represents a hydrogen atom, 

alkyl group, or· halogen atom.) 

[Chemical Formula 10] 
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[Chemical Formula 11] 

[Chemical Formula 12] . 
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[Chemical Formula 14] 

[Chemical Formula 15] 

~7 

(In Chemical Formulae 1 O to 15, R 7 represents an alkyl group, 

alkoxy group, and aryl group. When a molecule contains a 

plurality of· R7, the R7 may be identical substituents or 

different substituents. Moreover, RS and R9 represent a 

hydrogen atom, alkyl group, alkoxy group, amino group, ni tro 

group, cyano group, aryl group, alkoxycarbonyl group, 

sulfonylalkyl group, halogen atom. When a molecule contains a 

plurality of RB or R9, the Ra or R9 may be either identical 

substi tuents or different subs ti tuents. The n is 1 or 2; m is 

1 , 2, 3 , or 4 . ) 



93 
I 1111111111111 11111 11111111111 :- . 

* C L M s * :· 

2. An optical recording medium as claimed in Claim 1, wherein 

said recording layer contains at least two of the polymethine 

pigment expressed by Structural Formula I, the polymethine · 

pigment expressed by Structural Formula II, and the polymethine 

pigment expressed by Structural Formula III. 

3. An optical recording medium as claimed in Claim 1, wherein 

said recording medium contains at least one of a polymethine 

pigment expressed by Structural Formula IV, a polymethine 

pigment expressed by Structural Formula V, and a polymethine 

pigment expressed by Structural Formula VI as follows: 

Structural Formula IV: A4 - CH = B4 

x-
(wherein X- represents Br-, I-, Cl04-, BF 4-, PF6-, and SbF6-. 

Moreover, A4 is an atomic group expressed by Chemical Formula 

16, and B4 is an atomic group expressed by Chemical Formulae 17 

and 18.) 

[Chemical Formula 16] 
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[Chemical Formula I7] 

[Chemical Formula I8] 

(In Chemical Formulae I6 to I8, RIO represents an alkyl group, 

alkoxy group, and aryl group. When a molecule contains a 

p~urality of RIO, the RIO may be identical. substituents or 

different substituents. Moreover, RII and R12 represent a 

hydrogen atom, alkyl group, alkoxy group, amino group, · ni tro 

group, cyano group, aryl group, alkoxycarbonyl group, 

sulfonylalkyl group, halogen atom. When a molecule contains a 

plurality of RII or RI2, the RI! or RI2 may be either identical 

substituents or different substituents. The n is I or 2; m is 

I, 2, 3, or 4 . ) 
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Structural Formula V: AS - CH = CH - as 

x-
(wherein X- represents Br-, I-, Cl04-, BF4-, PF6-, and SbF6-· 

Moreover, AS is an atomic group expressed by Chemical Formulae 

19 to 24, and as is an atomic group expressed by Chemical 

Formula 2 5. ) 

:' 
[Chemical Formula 19] 

(Chemical Formula 20] 
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[Chemical Formula 21] 

[Chemical Formula 22] 

R1s 

[Chemical Formula 23] 
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[Chemical Formula 24] 

[Chemical Formula 25] 

(In Chemical Formulae 19 to 25, R13 represents an aikyl group, 

alkoxy group, and aryl group. Wh~n a molecule contains a 

plurality of R13, the R13 may be identical substituents or 

different substituents. Moreover, R14 and Rl~ represent a 

hydrogen atom, alkyl group, alkoxy group, amino group, nitre 

group, cyano group, aryl group, alkoxycarbonyl group, 

sulfonylalkyl group, halogen atom. When a molecule contains a 

plurality of R14 or RlS, the R14 or RIS may be either identical 

substituents or different substituents. The n is 1 or 2; m is 

1, 2, 3, or 4 . ) 

Structural Formula VI: A6 - CH = C(Y3) - CH = a6 

x-



98 
11111111 1111111111111111111111 

* C L M S * 

(wherein X- represents Br-, I-, Cl04-, BF4-, PF6-, and SbF6-. 

More~ver, A6 is an atomic group expressed by Chemical Formulae 

26 to 28, and a6 is an atomic group expressed by Chemical 

Formulae 29 and 30. y3 represents a hydrogen atom, alkyl group, 

or halogen atom.) 

[Chemical Formula 26] 

[Chemical Formula 27] 

[Chemical Formula 28] 
R1e 

I 

I)­
~16 
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[Chemical Formula 29] 

[chemical Formula 30] 

Hs 

~1a (R1~m 
(In Chemical Formulae 26 to 30, R16 and RIB represent an alkyl 

group, alkoxy group, and aryl g~oup. When a molecule contains a 

plurality of R16 or Rl8, the R16 or R18 may be identical 

substituents or different substituents. Moreover, Rl 7 and Rl9 

represent a hydrogen atom, alkyl group, alkoxy group, amino 

group, nitro group, cyano group, aryl group, alkoxycarbonyl 

group, sulfonylalkyl group, halogen atom. When a molecule 

contains a plurality of R17 or R19, the R17 or R19 may be either 

identical substituents or different substituents. The m is 1, 

2, 3, or 4.) 

4. An optical recording medium as claimed in Claim 1, wherein 

said recording layer contains at least one of a polymethine 

pigment· expressed by Structural Formula VII, a polymethine 
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pigment expressed by Structural Formula VIII, a polymethine 

pigment expressed by Structural Formula IX, and a polymethine 

pigment expressed by Structural Formula X.as follows: 

Structural Formula VII: A7 - CH = s7 

X-

(wherein X- represents Br-, I-, Cl04-, BF 4-, PF6-, and SbFG-. 

Moreover, A 7 is an atomic group expressed by Chemical Formula 

31, and s7 is an atomic group expressed by Chemical Formula 32) 

[Chemical Formula 31] 

[Chemical Formula 32} 
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(In Chemical Formulae 31 and 32, R20 represents an alkyl group, 

alkoxy group, and aryl group. When a molecule contains a 

plurality of R20, the R20 may be identical substituents or 

different substituents. Moreover, R21 and R22 represent a 

hydrogen atom, alkyl group, alkoxy group, amino group, nitro 

group, cyano group, aryl group, alkoxycarbonyl group, 

sulfonylalkyl group, halogen atom. When a molecule contains a 

plurality of R21 or.R22, the R21 or R22 may be either identical 

subs ti tuents or different subs ti tuents. The n is -1 or 2; m is 

l, 2, 3, or 4.) 

Structural Formula VIII: AS - CB = CB - BS 

x-
(wherein X- represents Br-, I-, Cl04-, BF 4-, PF6-, and SbF6-. 

Moreover, AS is an atomic group expressed by Chemical Formulae 

3 3 to 3 6, and as is an atomic group expressed by Chemical 

Formula 37) 

[Chemical Formula 33] 
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[Chemical Formula 34) 

[Chemical Formula 35) 

[Chemical Formula 36) 

>-
~3 
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[Chemical Formula 37] 

\(In Chemical Formulae 33 to 37, R23 represents an alkyl group, 

alkoxy group, and aryl group. When a molecule contains a 

plurality of R23, the R23 may be identical substituents· or 

different substituents. Moreover, R24 and R25 represent a 

hydrogen atom, alkyl group, alkoxy group, amino group, nitre 

group, cyano group, aryl group, alkoxycarbonyl group, 

sulfonylalkyl group, halogen atom. When a molecule· contains a 

plurality of R24 or R25, the R24 or R25 may be either identical 

substituents or different substituents. The n is 1 or ·2; m is 

1, 2, 3, or 4. ) 

Structural Formula IX: A9 - CH = CH - CH = B9 

x-
(wherein x- represents Br-, I-, Cl04-, BF4-, PF6-, and SbFG-· 

Moreover, Ag is an atomic group expressed by Chemical Formulae 

38 to 44, and s9. is an atomic group expressed by Chemical 

Formulae 45 and 46) 
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[Chemical Fo rmula 3S] 

[Chemical Formula 39] 

[Chemical Fo rmula 40] 

[Chemical Fo rmula 41] 
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[Chemical Formula 42) 

[Chemical Formula 43] 

[Chemical Formula 44] 
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[Chemical Formula 45] 

[Chemical Formula 46] 

(In Chemical Formulae 38 to 46, R27 represents an alkyl group, 

alkoxy group, and aryl group. When a molecule contains a 

plurality of R27, the R27 may be identical substituents or 

different substituents. Moreover, R28 and R29 represent a 

hydrogen atom, ·alkyl group, alkoxy group, amino group, nitro 

group, cyano group, aryl group, alkoxycarbonyl group, 

sulfonylalkyl group, halogen atom. When a molecule contains a 

plurality of R28 or R29, the R28 or R29 may be either identical 

substituents or different substituents. Then is 1 or 2; mis 

1 , 2, 3, or 4. ) 
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Structural -Formula X: AlO - CH·= CH - CH = CH - alO 

x-
(wherein X- represents Br-, I-, Cl04-, BF 4-, PF 6-, and SbF6-. 

Moreover, Alo is an atomic group expressed by Chemical Formulae 

4 7 to 53, and sl 0 is an atomic group expressed by Chemical 

Formulae 54 and 55) 

[Chemical Formula 47] 

[Chemical Formula 48] 

[Chemical Formula 49] 

I )-­
~ o 
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[Chemical Formula 51] 

[Chemical Formula 52] 

R30-
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[Chemical Formula ·s3] 

[Chemical Formula S4] 

<Poo 
Rso 

[Chemical Formula SS] 

(In Chemical Formulae 47 to SS, R30 represents an alkyl group, 

alkoxy group, and aryl group. When a molecule contains a 

plurality of R30, the R30 may be identical substituents or 

different substituents. Moreover, R31 and R32 represent a 

hydrogen atom, alkyl group, alkoxy group, amino group, ni tro 
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group, cyano group, aryl group, alkoxycarbonyl .grqup, 

sulf onylalkyl group, halogen atom. When a molecule contains a 

plurality of R31 or ~32, the R31 or R32 may be either identical 

substituents or different substituents. The n is 1 or 2; m is 

1, 2, 3, or 4 • ) 

5. An optical recording medium as claimed in Claim 4, wherein 

said recording medium contains at least one of a polymethine 

pigment expressed by Structural Formula XI, a polymethine 

pigment expressed by Structural Formula XII, and a polymethine 

pigment expressed by Structural Formula XIII as follows: 

Structural Formula XI: A4 - CH = s4 

x-
(wherein x- represents Br-, I-, Cl04-, BF4-, PF6-, and SbF6-· 

Moreover, A 4 is an atomic group expressed by Chemical Formula 

56, and s4 is an atomic group expressed by Chemical Formulae 57 

and 58.) 

[Chemical Formula 56] 
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[Chemical Formula 57] 

[Chemical Formula 58] 

(In Chemical Formulae 56 to 58, RlO represents an alkyl group, 

alkoxy group, and aryl· group. When a molecule contains a 

plurality of RlO, the RlO may be identical substituents or 

different substituents. Moreover, Rll and R12 represent a 

hydrogen atom, alky 1 group, alkoxy group, amino group, ni tro 

group, cyano group, aryl group, alkoxyca~bony1· group, 

sulfonylalkyl group, halogen atom. When a molecule contains a 

plurality of Rll or R12, the Rll or Rl2 may be either identical 

substituents or different substituents. The n is 1 or 2; m is 

1, 2, 3, or 4 • ) 
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Structural Formula XII: As - CH =CH - BS 

X-

(wherein X- represents Br-, I-, Cl04-, BF4-, PF6-, and SbF6-· 

Moreover, As is an atomic group expressed by Chemical Formulae 

59 to 64, and sS is an atomic group expressed by_ Chemical 

Formula· 6 5. ) 

[Chemical Formula 59] 

[Chemical Formula 60] 
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[Chemical Formula 61] 

'!·. R13 

[Chemical Formula 62] 

[Chemical Formula 63] 

· 1 ~~m 

R13 
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[Chemical Formula 64] 

[Chemical Formula 65] 

(In Chemical Formulae 59 to 65, R13 represents an alkyl group, 

alkoxy group, and aryl group. When a molecule contains a 

plurality of R13, the R13 may be identical substituents or 

different substituents. Moreover, R14 and RlS represent a 

hydrogen· atom, 

group, cyano 

alkyl group, 

group, aryl 

alkoxy group, amino group'· nitro 

group, alkoxycarbonyl group, 

sulfonylalkyl group, halogen atom. When a molecule contains a 

pluralitf of R14 or R15, the R14 or RlS may be either identical 

substituents or different substituents. The n is 1 or 2; m is 

1, 2, 3, or 4 . ) 

Structural Formula XIII: A6 - CH = C(Y3) - CH = B6 

x-
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(wherein X- represents Br-, I-, Cl04-, BF 4- ,· PF6-, and SbF6-. 

Moreover, A6 is an atomic group expressed by Chemical Formulae 

66 to 68, and a6 is an atomic group expressed by Chemical 

Formulae 69 and 70. y3 represents a hydrogen atom, alkyl group, 

or halogen atom.) 

[Chemical Formula 66] 

[Chemical Formula 67] 

[Chemical Formula 68] 
R1e 

I 

'r 
~16 
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[Chemical Formula 69] 

[chemical Formula 70] 

~18 
{In Chemical Formulae 66 to 70, Rl6 and RIB represent an alkyl 

group, alkoxy group, and aryl group. When a molecule contains a 

p~urality of RI6 or RIB, the RI6 or RIB may be identical 

substituents or different substituents. Moreover, RI 7 and Rl9 

represent a hydrogen atom, alkyl group, alkoxy group, amino 

group, nitro group, cyano group, aryl group, alkoxycarbonyl 

group, sulfonylalkyl group, halogen atom. When a molecule 

contains a plurality of R17 or R19, the R17 or R19 may be either 

identical substituents or different substituents. 

2, 3, or 4. ) 

The m is 1, 

6. An optical recording medium as claimed in Claim 1, wherein . 

said light transmitting substrate is made from a material 
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selected from a group consisting of polymetal resin·, 

polycarbonate resin, and polyolefin resin. 

7. An optical recording medium as claimed in Claim 1, wherein 

said recording layer contains as a deactivating agent at least 

one selected from a group consisting of a nickel metal complex 

compound, copper complex compound, hindered amine compound, 

aromatic amine compound, and aromatic immonium chloride 

compound. 

8. An optical recording medium as claimed in Claim 1, wherein 

said recording layer has a thickness in a range from 50 to 1000 

nm. 

9. An optical recording medium as claimed in Claim 1, wherein a 

protection layer is further provided on said reflection layer. 

10. An optical recording medium comprising a recording layer 

and an optical reflection layer formed on a light transmitting 

substrate, wherein said recording layer contains at least two of 

a polymethine pigment expressed by Structural Formula XIV, a 

polymethine pigment e~pressed by Structural Formula xv, a 

polymethine pigment expressed by Structural Formula XVI, and a 

polymethine pigment expressed by Structural Formula XVII as 

follows: 

Structural Formula XIV: A7 - CH = a7 

x-
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(wherein X- represents Br-, I-, Cl04-, BF 4-, PF5-, and SbF5-. 

Moreover, A 1 is an atomic group expressed by Chemical ·Formula 

71, and s7 is an atomic group expressed by Chemical· Formula 72) 

[Chemical Formula 71] 

[Chemical Formula 72] 

(In Chemical Formulae 71 and 72, R20 represents an alkyl group, 

alkoxy group, and aryl group. When a molecule contains a 

plurality of R20, the R20 may be identical substituents or 

different substituents. Moreover, R21 and R22 represent a 

hydrogen atom, alkyl group, alkoxy group, amino group, nitre 

group, cyano group, aryl group, alkoxycarbonyl group, 

sulfonylalkyl group, halogen atom. When a molecule contains a 
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plurality of R21 or R22,. the R21 or R22 may be either identical 

substituents or different substituents. The n is 1 or 2; m is 

1 I 2 I 3 I or 4 . ) 

Structural Formula xv: As - CH = CH - Ba 

x-
(wherein X- represents Br-, I-, Cl04-, BF 4-, PF6-, and SbF6-. 

Moreover, AS is an atomic· group expressed by Chemical Formulae 

73 to 76, and Ba is an atomic group expressed by Chemical 

Formula 77) 

[Chemical Formula 73] 

[Chemical Formula 74] 
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[Chemical Formula 75] 

[Chemical Formula 76] 

[Chemical Formula 77] 

(In Chemical Formulae 73 to 77, R23 represents an alkyl group, 

alkoxy group, and aryl group. When a molecule contains a 

plurality of R23, the R23 may be identical substituents or 
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different substituents. Moreover, R24, R25, and R26 represent a 

hydrogen atom, alkyl group, alkoxy group, amino group, nitro 

group, cyano group, aryl group, alkoxycarbonyl group, 

sulf onylalkyl group, halogen a tom. When a molecule contains a 

plurality of R24, R25 or R26, the R24, R25 or R26 may be either 

identical substituents or different substituents. The n is 1 or 

2; m is 1, 2, 3, or 4. ) 

Structural Formula XVI: Ag - CH = CH CH = B9 

X-

(wherein X- represents Br-, I-, Cl04-, BF4-, PFG-, and SbFG-· 

Moreover, A9 is an atomic group expressed by Chemical Formulae 

78 to 84, and B9 is an atomic group expressed by Chemical 

Formulae 85 and 86) 

[Chemical Formula 78] 



[Chemical Formula 79] 

[Chemical Formula 80] 

[Chemical Formula 81] · 

[Chemical Formula 82] 
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[Chemical F . ormula 83] 

I 
R27 

[Chemical F ormula 84] 

[Chemical F ormula 85] 
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[Chemical Formula 86] 

} 
(In Chemical Formulae 78 to 86, R27 represents an alkyl group, 

alkoxy group, and aryl group. When a molecule contains a 

plurality of R27, the R27 may be identical substituents or 

different substituents. Moreover, R28 and B29 represent a 

hydrogen a tom, alky 1 group, alkoxy group, amino group, ni tro 

group, cyano group, aryl group, alkoxycarbonyl group, 

sulfonylalkyl gro.up, halogen atom. When a molecule contains a 

plurality of R28 or R29, the R28 or R29 may be either identical 

substituents or different substituents. The n is 1 or 2; m is 

1 , 2 , 3, or 4 . ) 

Structural Formula XVII: AlO - CH = CB - CH = CB - alO 

x-
(wherein X- represents Br-, I-, Cl04-, BF4-; PF6-, and SbF6-· 

Moreover, AlO is an atomic group expressed by Chemical Formulae 

87 to 9 3, and al 0 is an atomic group expressed by Chemical 

Formulae 94 and 95) 
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[Chemical For~ula 87] 

[Chemical Formula 88] 

[Chemical Formula 89] 
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[Chemical Formula 90] 

[Chemical Formula 91] 

[Chemical Formula 92] 

)-
~o 
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[Chemical Formula 93] 

)-
~o 

[Chemical Formula 94] 

<~. 
Rso 

[Chemical Formula 95] 

(In Chemical Formulae 87 to 95, R30 represents an alkyl group, 

alkoxy group, and aryl group. When a molecule contains a 

plurality of R30, the R30 may be identical substituents or 

different substituents. Moreover, R31 and R32 repre~ent a 

hydrogen atom, alkyl group, alkoxy group, amino group, ni tro 

group, cyano group, aryl group, alkoxycarbonyl group, 
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sulfonylalkyl group, halogen atom. When a molecule contains a 

plurality of R31 or R32, the R31 or R32 may be either identical 

subs ti tuents or different subs ti tuents. The n is 1 or 2; m is 

1, · 2, 3, or 4 • ) 

11. An optical recording medium comprising recording layer and 

an optical reflection layer formed on a light transmitting 

substrate, wherein said recording layer contains at least one of 
. . 

a polymethine pigment expressed by Structural Formula XVl)I, a 

polymethine pigment.expressed by Structural Formula XIX; and a 

polymethine pigment expressed by Structural Formula XX in 

combination with at· least one of a polymethine pigment expressed 

by Structural Formula XXI, a polymethine pigment expressed by 

Structural Formula XXII, a polymethine pigment expressed by 

Structural Formula XXIII, and a polymethine pigment expressed by 

Structural Formula XXIV as follows: 

Structural Formula XVIII: A4 - CH = B4 

x-
(wherein X- represents Br-, I-, Cl04-, BF4-, PF6-, and SbF6-· 

Moreover, A4 is an atomic group expressed by Chemical Formula 

96, and B4 is an atomic group expressed by Chemical Formulae 97 

and 98.) 
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[Chemical Formula 96] 

~ 
(R1

im 

[Chemical Formula 97] 

[Chemical Formula 98] 
(R11)n --x 
N-R10 

(In Chemical Formulae 96 to 98, RlO represents an alkyl group, 

alkoxy gro~p, and aryl group. When a molecule contains a 

piurality of RlO, the RlO may be identical substituents or 

different substituents. Moreover, Rll and R12 represent a 

hydrogen atom, alky 1 group, alkoxy group, amino group, ni tro 

group, cyano group, aryl group, · alkoxycarbonyl group, 
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sulfonylalkyl group, halogen atom. When a molecule contains a 

plurality of Rll or Rl2, the Rll or R12 may be either identical 

subs ti tuents or different subs ti tuents. The n is 1 or 2; m is 

1, 2, 3, _ or 4 • ) 

Structural Formula XIX: As - CB = CB - BS 

X-

(wherein X- represents Br-, I-, Cl04-, BF4-, PF6-, and SbF6-· 

Moreover, AS is an atomic group expressed by Chemical Formulae 

99 to 104, and as is an atomic group expressed by Chemical 

Formula 105.) 

[Chemical Formula 99] 
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[Chemical Formula 100] 

[Chemical Formula 101) 

[Chemical Formula 102] 

R1s 
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[Chemical Formula 103] 

)-
~13 

[Chemical Formula 104] 

[Chemical Formula 105] 

(In Chemical Formulae 99 to 105, R13 represents an alkyl group, 

alkoxy group, and aryl group. When a molecule contains a 

plurality of R13, the R13 may be identical substituents or 

different substituents. Moreover, R14 and RlS represent a 

hydrogen atom, alkyl group, alkoxy group, amino group·, ni tro 
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group, cyano group, aryl group, alkoxycarbonyl group, 

sulfonylalkyl group, halogen atom. When a molecule contains a 

plurality of R14 or Rl5, the R14 or R15 may be either identical 

substituents or different substituents. The n is 1 or 2; m is 

1 , 2 , 3, or 4 • ) 

Structural Formula XX: A 6 - CH = C( y3) - CH = s6 

X-

(wherein X- represents Br-, I-, Cl04-, BF 4-, PF6-, and SbF6-. 

Moreover, A 6 is an atomic group expressed by Chemical Formulae 

106 to 108, and B6 is an atomic group expressed by Chemical 

Formulae 1O9 and 11 O • y3 represents a hydrogen atom, alkyl 

group, or halogen atom.) 

[Chemical Formula 106] 
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[Chemical Formula 107] 

)-
~16 

[Chemical Formula 108] 
R1s 

I 

)-
~16 

[Chemical Formula 109] 

[chemical Formula 110] 
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(In Chemical Formulae 106 to 110, R16 and R18 represent an alkyl 

group, alkoxy group, and aryl group. When ~ molecule contains a 

plurality of R16 or Rl8, the R16 or R18 may be identical 

substituents or different substituents. Moreover, R17 a~d Rl9 

represent a hydrogen atom, alkyl group, alkoxy group, amino 

group, nitro group, cyano group, aryl group, alkoxycarbonyl 

group, sulfonylalkyl group, halogen atom. When a molecule 

contains a plurality of R17 or Rl9, the R17 or R19 may be either 

identical substituents or different substituents. The n is 1 or 

2; m is 1, 2, 3, _or 4. ) 

Structural Formula XXI: A7 - CH = a7 

x-
(wherein X- represents Br-, I-, Cl04-, BF4-, PF6-, and SbF6-· 

Moreover, A 1 is an atomic group expressed by Chemical Formula 

111, and B 7 is an atomic group expressed by Chemical Formuia 

112) 

[Chemical Formula 111] 



\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \II\ 
~ C L M S * 

136 

[Chemical Formula 112] 

(In Chemical Formulae 111 and 112, R20 represents an alkyl 

group, alkoxy group, and aryl group. When a molecule contains a 

plurality of R20, t~e R20 may be identical substituents or 

different substituents. Moreover, R21 and R22 represent a 

hydrogen atom, alkyl group, alkoxy group, amino group, nitro 

group, cyano group, aryl group, alkoxycarbonyl group, 

sulfonylalkyl group, halogen atom. When a molecule contains a 

plurality of R21 or R22, the R21 or R22 may be either identical 

substituents or different substituents~ The n is 1 or 2; m is 

1 , 2 , 3, or 4 . ) 

Structural Formula XXII: As - CH =CH - as 

X-

(wherein X- represents Br.-, I-, Cl04-, BF4-, PF6-, and SbF6-· 

Moreover, AS is an atomic group expressed by Chemical Formulae 

113 to 116, · and s8 is an atomic group expressed by Chemical 

Formula 11 7) 
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[C~emical Formula 113] 

[Chemical Formula 114] 

[Chemical Formula 115] 
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[Chemical Formula 116] 

[Chemical Formula 117] 

x~m 

) 

~ 
(~~m 

111111111111111111111111111111 
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(In Chemical Formulae 113 to 117, R23 represents an alkyl group, 

alkoxy group, and aryl group. When a molecule contains a 

plurality of R23, the R23 may be identical substituents or 

different substituents. Moreover, R24 and R25 represent a 

hydrogen atom, alky 1 group, alkoxy group, amino group, ni tro 

group, cyano group, aryl group, alkoxycarbonyl group, 

sulfonylalkyl group, halogen atom. When a molecule contains a 

plurality of R24 or R25, the R24 or R25 may be either identical 

subs ti tuents or different substituents. The n is 1 or 2; m is 

1, 2, 3, or 4.) 

·-.--
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Structural Formula XXIIIl Ag - CH = CH - CH = Bg 

x-
(wherein X- represents Br-, I-, Cl04-, BF4-, PF6-, and SbF6-· 

Moreover, A9 is an atomic group expressed by Chemical Formulae 

118 to 12 4, ~rnd a9 is an atomic group expressed by Chemical 

Formulae 125 and 126) 

[Chemical Formula 118] 

[Chemical Formula 119] 
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[Chemical Form 1 u a 121] 

[Chemic 1 a Formula 122] 



141 

. al Formula 123] [Chemic 

. [Chemical Formula 124 J ~"lm 

'cal Formula 125] [Chemi 
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[Chemical Formula 126] 

} 
.. 

(In Chemical Formulae 118 to 126, R27. represents an alkyl group, 

alkoxy group, and aryl group. When a molecule contains a 

plurality of R27, the R27 may be identical substituents ·or 

different substituents. Moreoveri R28 and R29 represent a 

hydrogen atom, alkyl group, alkoxy group, amino group, nitre 

group, cyano group, aryl group, alkoxycarbonyl group, 

sulfonylalkyl group, halogen atom. When a molecule contains a 

plurality of R28 or R29, the R28 or R29 may be either identical 

substituents or different substituents. The n is 1 or 2; m is 

1, 2, 3, or 4. ) 

Structural Formula XXIV: AlO - CH = CH - CH = CH - BlO 

x-
(wherein X- represents Br-,. I-, Cl04-, BF 4-, PF6-, and SbF6-. 

Moreover, AlO is an atomic group expressed by Chemical Formulae 

127 to 133, and BlO is an atomic group expressed by Chemical 

Formulae 134 and 135) 
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[Chemical Formula 127] 

[Chemical Formula 128] 

[Chemical Formula 129} 
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[Chemical Formula 130] 

[Chemical Formula 131] 

[Chemical Formula 132] 
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[Chemical Formula 133] 

[Chemical Formula 134] 

[Chemical Formula 135) 

(In Chemical Formulae 127 to 135, ·R30 represents an alkyl group, 

alkoxy group, and aryl group. When a molecule contains a 

plurality of R30, the R30 may be identical substituents or 

different substituents. Moreover, R31 and R32 represent a 

·hydrogen at<;>m, alkyl group, alkoxy group, amino group, ni tro 

group, cyano group, aryl group, alkoxycarbonyl group, 
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sulfonylalkyl group, halogen atom. When a molecule contains a 

plurality of R31 or R32, the R31 or R32 may be either identical 

substituents or different substituents. The n is 1 or 2; m is 

1 , 2 , 3, or 4 • ) 


