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ANIONIC INFRARED-RAY ABSORBING AGENT, 
PHOTOSENSITIVE COMPOSITION AND 

PLANOGRAPHIC PRINTING PLATE PRECURSOR 
USING SAME 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a photosensitive 
composition suitable as a positive-type image forming mate 
rial and also to a planographic printing plate precursor using 
the composition. More speci?cally, the present invention 
relates to a positive-type image forming composition that is 
designed for use With an infrared laser and is characteriZed 
by Writability With heat, particularly With an infrared laser, 
thermal head or the like, and by suitability for use in a 
planographic printing plate precursor that can be prepared 
by a so-called direct plate production process in Which the 
plate is prepared directly according to digital signals, par 
ticularly from a computer or the like. Further, the present 
invention relates to a planographic printing plate precursor 
using the foregoing composition. 

[0003] 2. Description of the Related Art 

[0004] In recent years, oWing to progress in technologies 
related to solid-state lasers and semiconductor lasers emit 
ting rays in regions ranging from a near-infrared region to an 
infrared region, a system that uses these infrared lasers in a 
printing plate production process so that a printing plate is 
prepared directly according to digital data from a computer, 
has been draWing attention. 

[0005] Japanese Patent Application Laid-Open (J P-A) No. 
7-285,275 discloses a material for a positive-type plano 
graphic printing plate precursor for use With an infrared laser 
in direct plate production. This invention relates to an image 
forming material comprising a resin soluble in an aqueous 
alkaline solution, a substance capable of generating heat by 
absorbing light, and a positive-type photosensitive com 
pound such as a quinone diaZide, Wherein in image portions, 
the positive-type photosensitive compound acts as a disso 
lution inhibiting agent Which substantially reduces the solu 
bility of the resin soluble in the aqueous alkaline solution, 
Whereas in non-image portions, the positive-type compound 
is thermally decomposed to thereby lose its dissolution 
inhibiting capability and can be removed through develop 
mg. 

[0006] As a result of their investigations, the present 
inventors have found that a positive image can be obtained 
Without using a quinone diaZide in an image recording 
material. HoWever, mere elimination of the quinone diaZide 
from the image recording material presents a draWback in 
Which the stability of sensibility With respect to the concen 
tration of a developer, i.e., latitude in development, becomes 
poor 

[0007] On the other hand, an onium salt or a compound 
capable of forming alkali-insoluble hydrogen bonds is 
knoWn to act as an agent that inhibits an alkali -soluble 
polymer from becoming dissolved in an alkali. As to an 
image forming material for use With an infrared laser, WO 
97/39,894 describes that a composition that uses a cationic, 
infrared-ray absorbing dye as an agent that inhibits an 
alkali-soluble polymer from being dissolved in an alkali 
exhibits a positive-type operation. This positive-type opera 
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tion in an operation in Which the infrared-ray absorbing dye 
absorbs the laser light and generates heat Which causes the 
polymeric ?lm to lose a dissolution-inhibiting effect in 
irradiated region, to thereby form an image. 

[0008] HoWever, this invention is associated With a prob 
lem that, although the image-forming performance of the 
photosensitive composition at a surface thereof irradiated 
With a laser is satisfactory, a satisfactory effect cannot be 
obtained in the depths of the composition because a suf? 
cient amount of heat is not diffused to the depths, and, as a 
result, an on-off distinction betWeen exposed areas and 
unexposed areas is insuf?cient in a developing process With 
alkali. Consequently, a good image is not obtained (i.e., loW 
sensitivity and narroW latitude in development). The term 
“latitude in development” as used herein means the broad 
ness of the alloWable range of the alkali concentrations of an 
alkali developer for the creation of a good image. 

[0009] Further, infrared-ray absorbing agents are gener 
ally used in order to improve the sensitivity of image 
forming materials. As an infrared-ray absorbing agent used 
for image forming materials, for example, the folloWing are 
knoWn: dyes such as cyanine dyes or metal complexes, and 
pigments such as carbon black or phthalocyanine. HoWever, 
metal complexes are problematic since their molecular 
extinction coefficients are loW, and pigments are problematic 
since they tend to cause blemishes during development. 
Cyanine dyes impair development When they are used in 
excess though they are suited for the purpose in terms of 
Wavelengths and molecular extinction coef?cients. 

[0010] The inventors of the present invention found that 
the use of an anionic oxonol dye provides good images and 
as a result ?led Japanese Patent Application No. 10-79912. 
HoWever, more improvement regarding Wavelengths that 
are apt for infrared-rays Was desired. 

[0011] As an example of an oxonol dye that absorbs 
Wavelength in a long Wavelength region, EP No. 444789 
discloses pentamethine compounds. HoWever, EP No. 
444789 includes no description of physical properties such 
as the molecular extinction coefficient or the like although 
they are important factors for an image forming material. EP 
No. 397435 discloses examples of heptamethineoxonol 
dyes. HoWever these compounds have a problem in that their 
absorption Wavelengths are 780 nm or less and thus insuf 
?cient for corresponding to an IR laser. Additionally, their 
molecular extinction coef?cients are small. 

[0012] As is discussed above, there are very feW knoWn 
oxonol dyes Whose maximum absorption Wavelength are 
near or over 800 nm, and therefore an anionic, infrared-ray 
absorbing agent Whose absorption Wavelength is in a long 
Wavelength region has been desired. 

[0013] Accordingly, an object of the present invention is to 
provide a novel anionic, infrared-ray absorbing agent having 
an absorption Wavelength is in a long Wavelength region and 
capable of being preferably used for an image forming 
material, to provide a photosensitive composition character 
iZed by high sensitivity, good latitude in development, and 
good storage stability, and to provide a positive-type plano 
graphic printing plate precursor that uses the foregoing 
composition in a direct plate production process and enables 
an image to be formed With high sensitivity With an infrared 
laser. 
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SUMMARY OF THE INVENTION 

[0014] After a series of studies for the purpose of upgrad 
ing image-forming performance, i.e., increasing sensitivity 
and latitude in development, the present inventors found that 
latitude in development Was improved by use of speci?c, 
anionic, infrared-ray absorbing agents, and ?led a patent 
application, i.e., Japanese Patent Application No. 10-79,912, 
based on this ?nding. As a result of further studies, they 
discovered that a better match With a laser as Well as superior 
sensitivity and broad latitude in development can be 
obtained by using, inter alia, an oxonol-based dye having a 
relatively long conjugated chain in a molecule thereof as the 
anionic, infrared-ray absorbing agent, and they have 
achieved the present invention based on this ?nding. 

[0015] Further, among these anionic infrared-ray absorb 
ing agents, the compound represented by the folloWing 
general formula (1) is a novel compound With naphthoin 
dandione groups in its end groups, having provides a large 
molecular extinction coefficient and an absorption Wave 
length in a long Wavelength region. 

[0016] Namely, a photosensitive composition of the 
present invention comprises the folloWing components (a) 
and (b) and becomes soluble in an aqueous alkaline solution 
When irradiated With an infrared laser: 

[0017] (a) an anionic, infrared-ray absorbing agent; 
and 

[0018] (b) a polymeric compound insoluble in Water 
but soluble in an aqueous alkaline solution. 

[0019] Preferably, the (a) the anionic, infrared-ray absorb 
ing agent of the photosensitive composition of the present 
invention is (a-1) an anionic metal complex, (a-2) an anionic 
carbon black, (a-3) an anionic phthalocyanine, or (a-4) a 
compound represented by the folloWing general formula (I): 

[0020] Wherein, M represents a conjugated chain of car 
bon atoms; Ga_represents an anionic substituent group; Gb 
represents a neutral substituent group; and Xm+represents a 
cation including a proton, said cation having a valence of 
from 1 to m, Wherein m represents an integer ranging from 
1 to 6. 

[0021] Further, it is preferable that the (a) the anionic, 
infrared-ray absorbing agent of the photosensitive compo 
sition of the present invention is (a-4) the compound repre 
sented by the folloWing general formula (1): 

Y2 Y1 Z1 Z2 
0' O 

Y3 Z3 

L 

Y4 Z4 x+ 

Y5 Y6 O 0 Z6 Z5 

[0022] Wherein, L represents a conjugated methine chain 
Which has seven or more carbon atoms and Which may 
contain substituent groups that may form a ring by linking 
together; X+represents a cation; Y1 to Y6 and Z1 to Z6 each 
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independently represents a hydrogen atom or a substituent 
group such that substituent groups thereof may form a ring 
by linking together. 
[0023] Further, it is preferable that the counter cation of (a) 
the anionic, infrared-ray absorbing agent has a construction 
of a thermally decomposable onium salt. 

[0024] The planographic printing plate precursor of the 
present invention comprises a substrate and a photosensitive 
layer formed thereon comprising the foregoing photosensi 
tive composition. 

[0025] Although the Working mechanism of the photosen 
sitive composition of the present invention is not clear, the 
mechanism is presumably as folloWs. The use of (a) the 
anionic, infrared-ray absorbing agent having a relatively 
long conjugated chain causes the counter cation to act as a 
dissolution inhibitor of (b) the polymeric compound soluble 
in alkaline Water and the dissolution-inhibiting effect can be 
eliminated by heat, Which is generated When the anionic, 
infrared-ray absorbing agent absorbs the laser light, in 
portions irradiated With the laser. Because the anionic, 
infrared-ray absorbing agent had a relatively long conju 
gated chain that comprises 7 or more carbon atoms in a 
molecule thereof, an improvement in sensitivity Was 
achieved, presumably because the anionic, infrared-ray 
absorbing agent had a high molecular absorption coef?cient 
in a near infrared region and excellent solubility in a solvent. 

[0026] In a case of conventionally knoWn cationic, infra 
red-ray absorbing dyes, for the purpose of absorbing light in 
an infrared region, the molecular structure of the dye is 
inevitably con?ned Within a limited scope so that the struc 
ture that has the dissolution-inhibiting effect, Will not inhibit 
the light absorption in the infrared region. Therefore, the 
dissolution-inhibiting effect cannot be controlled as desired 
by the molecular structure. In contrast, When the anionic, 
infrared-ray absorbing agent is used as in the present inven 
tion, since the counter cation can be selected freely and since 
the dissolution inhibition effect can be controlled at Will, 
image-forming performance can be enhanced as desired, 
Which is an effect of the present invention. In addition, the 
use of the anionic, infrared-ray absorbing agent having a 
relatively long conjugated chain, such as heptamethine or 
nanomethine, in the anionic portion increases the molecular 
absorption coef?cient in the near infrared region, thus 
improving further the adaptability to a laser. Among these 
anionic, infrared-ray absorbing agents, the novel compound 
of the present invention represented by theral formula (1) 
has naphthoindandione groups in its end groups and there 
fore has a large molecular extinction coef?cient and an 
absorption Wavelength shifted toWards longer Wavelengths. 

[0027] Furthermore, the use of a thermally decomposable 
onium salt as the counter cation of (a) the anionic, infrared 
ray absorbing agent enables an image to be formed With an 
even higher level of sensitivity and broader latitude in 
development, presumably because the thermally decompos 
able onium salt is decomposed by the heat generated by the 
infrared absorbing agent to thereby eliminate the dissolu 
tion-inhibiting effect more rapidly and With a higher level of 
sensitivity. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] FIG. 1 is a 1H NMR chart of IR-21. 

[0029] FIG. 2 is a 1H NMR chart of IR-13. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0030] The details of the present invention are given 
below. (a) anionic, infrared-ray absorbing agent 

[0031] The term “anionic, infrared-ray absorbing agent” is 
used herein to refer to an infrared-ray absorbing agent Whose 
dye mother nucleus, Which substantially absorbs infrared 
rays, does not have a cationic structure and has an anionic 
structure. 

[0032] Examples of the anionic, infrared-ray absorbing 
agent include (a-l) an anionic metal complex, (a-2) an 
anionic carbon black, (a-3) an anionic phthalocyanine, and 

(a-4) a compound represented by the general formula The counter cation of the anionic, infrared-ray absorbing 

agent is a monovalent or polyvalent cation including a 
proton. 

[0033] The term “(a-1) anionic metal complex” is used 
herein to refer to a substance that is anionic as a Whole, 
comprising a central metal and a ligand jointly constituting 
the complex that substantially absorbs light. 

[0034] Examples of (a-2) the anionic carbon black include 
a carbon black to Which an anionic group, such as a sulfonic 
acid group, a carboxylic acid group, or a phosphonic acid 
group, is linked as a substituent group. For example, a 
method for introducing such a group into carbon black 
comprises oxidiZing the carbon black With a desired acid as 
described on page 12 of The Carbon Black, Handbook, 3rd 
edition (edited by the Carbon Black Society of Japan and 
issued on Apr. 5, 1995 by this society). 

[0035] As Will be described later, an anionic, infrared-ray 
absorbing agent that is an anionic carbon black Whose 
anionic group has an onium salt as a counter cation linked 
thereto by ionic bonding, is suited for use in the present 
invention. HoWever, it must be noted that a substance 
comprising carbon black and an onium salt adsorbed thereto 
is not included in the anionic, infrared-ray absorbing agent 
of the present invention and a substance produced by mere 
adsorption cannot bring about the effect of the present 
invention. 

[0036] The term “(a-3) anionic phthalocyanine” is used 
herein to refer to a phthalocyanine that is anionic as a Whole, 
comprising a phthalocyanine skeleton having linked thereto 
an anionic group described as a substituent group in the 
explanation of (a-2) the anionic carbon black. 

[0037] Next, the details of (a-4) the compound represented 
by the general formula (I) are described. The compound 
represented by the formula (1) falls under What is considered 
as so-called an oxonol-type IR absorbing agents. 

[0038] In the general formula (1), L represents a long 
conjugated methine chain Which that may contain substitu 
ent groups that may form a ring by linking together and 
Which has 7 or more carbon atoms. When the methine chain 
contains a substitutent group, the substituent group is pref 
erably selected from the group consisting of an alkyl group, 
an aryl group, a carbonyl group, a halogen group, a cyano 
group, an alkenylgroup, an alkynyl group, an minogroup, a 
thio group, an oxy group, a sulfonyl group, and the like. 
Among these, an alkyl group and/or a halogen group is/are 
most preferably used. From a standpoint of synthetic apti 
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tude, the methine chain being free of substituent group 
and/or having cyclic structure is/are preferable. 

[0039] X+represents a cation. As the cation, metal ions, 
ammonium salts, sulfonium salts, iodonium salts, diaZonuim 
salts, oxonium salts, selenonium salts, phosphonium salts 
and the like are preferably used. Among these, cations With 
thermal decomposing property is preferably used from a 
stand point of image forming. 

[0040] Y1 to Y6 and Z1 to Z6 each independently repre 
sents a hydrogen atom or a substituent group that may form 
a ring by substituent groups linking together. The substituent 
group that may be used for Y1 to Y6 and Z1 to Z6 is the same 
as that used for the substituent group of the methine chain 
described above. Among these, an alkyl group, a hydrogen 
atom, a halogen atom or the like is preferably used. 

[0041] From a standpoint of ease of synthesis, an infrared 
ray absorbing agent having at both ends naphthoindandione 
groups Without substituent groups, namely, an infrared-ray 
absorbing agent Wherein Y1 to Y6 and Z1 to Z6 each repre 
sents a hydrogen atom is most preferable for the present 
invention. As a speci?c example of such an infrared-ray 
absorbing agent, and as an example With a ring in its methine 
chain, an anionic, infrared-ray absorbing agent represented 
by the folloWing general formula (2) may be listed: 

[0042] Wherein, A represents 14 or less nonmetallic atoms 
forming a S-membered carbocycle, a 6-membered car 
bocycle, a 7-membered carbocycle, a S-membered hetero 
cycle, a 6-membered heterocycle, a 7-membered hetero 
cycle, a S-membered condensed ring, a 6-membered 
condensed ring or a 7-membered condensed ring, each of the 
atoms being selected from the group consisting of a carbon 
atom, a nitrogen atom, an oxygen atom, a sulfur atom and a 
selenium atom. 

[0043] When the substituent groups of the methine chain 
form a ring, the ring is preferably one or tWo 6-membered 
carbocycles and may have an additional substituent group. 

[0044] An anionic infrared-ray absorbing agent Wherein 
Y to Y6 and Z1 to Z6 each independently represents a 
hydrogen atom and has no ring in its methine chain is 
represented by the folloWing general formula (3): 

(3) 

Q6 \ \ \ 
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[0045] 
[0046] The following are structural formulae, maximam 
absorption Wavelengths and molecular absorption coeffi 
cients of representative compounds IR(21) and IR (13) of 
the novel anionic infrared-ray absorbing agent of the present 
invention. The maximum absorption Wavelength and 
molecular absorption coefficient of a comparative example 
dye compound dye-1 and the chemical structure of a pref 
erable example Example 1 are also shoWn. HoWever, the 
present invention is not limited to these examples. 

Wherein, X+represents a cation. 

dye-1 

O' O 

O n‘B114N+ O 

kmax : 755 nm (MeOH) : 1.5 X 105 l/mol°cm 

Example 1 

[0047] As is understood from the data, the anionic infra 
red-ray absorbing agent that can be considered a so-called 
oxonol-dye of the present invention having at both ends 
naphthoindandione groups and having a relatively long 
methine chain of 7 or more carbon atoms is a novel 
compound. The inventors of the present invention proved 
that the novel compound is useful as an image forming 
material because its absorption Wavelength is in a long 
Wavelength range (near 800 nm) and its molecular absorp 
tion coefficient is sufficiently high. The superiority of the 
novel compound of the present invention With regard to the 
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maximum absorption Wavelength and the molecular absorp 
tion coefficient thereof is apparent in comparison to the dye 
compound dye-1 Whose structure is similar to the novel 
compound of the present invention. 

[0048] Next, a description Will be given of requirements of 
a photosensitive composition of the present invention con 
taining the infrared-ray absorbing agent of the present 
invention having at both ends naphthoindandione groups, 
having the relatively long conjugated methine chain and 
represented by the oxonol dye. As is described above, the 
photosensitive composition of the present invention com 
prises the folloWing components (a) and (b) and becomes 
soluble in an aqueous alkaline solution When irradiated With 
an infrared laser: (a) the anionic, infrared-ray absorbing 
agent represented by the folloWing general formula (I); and 
(b) a polymeric compound insoluble in Water but soluble in 
an aqueous alkaline solution. These features enables the 
photosensitive composition of the present invention to be a 
photosensitive material useful for photosensitive recording 
material capable of being inscribed by infrared-ray irradia 
tion. 

[0049] In the general formula (I), M represents a conju 
gated chain, Which may have a substituent group or a cyclic 
structure. The conjugated chain M can be represented by the 
folloWing formula: 

[0050] Wherein R2 to R2n+2 are each selected indepen 
dently from the group consisting of a hydrogen atom, 
halogen atom, and a cyano, alkyl, aryl, alkenyl, alkynyl, 
carbonyl, thio, sulfonyl, sul?nyl, oxy, and amino groups, 
Which may join together to form a cyclic structure n repre 
sents an integer of from 3 to 8. 

[0051] Ga_represents an anionic substituent group; Gb 
represents a neutral substituent group; and Xm+represents a 
cation having a valency of 1~m including a proton, Wherein 
m represents an integer of from 1 to 6. 

[0052] In a case Where R1 to R2n+1 are each an alkyl group, 
examples of the alkyl group include a straight-chain alkyl 
group, a branched alkyl group, and a cyclic alkyl group, each 
having 1 to 20 carbon atoms. Speci?c examples of the alkyl 
group include methyl, ethyl, propyl, butyl, pentyl, hexyl, 
heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, hexa 
decyl, octadecyl, eicosyl, isopropyl, isobutyl, s-butyl, t-bu 
tyl, isopentyl, neopentyl, 1-methylbutyl, isohexyl, 2-ethyl 
hexyl, 2-methylhexyl, cyclohexyl, cyclopentyl, and 
2-norbornyl groups. Among these groups, preferable are a 
straight-chain alkyl group having 1 to 12 carbon atoms, a 
branched alkyl group having 3 to 12 carbon atoms, and a 
cyclic alkyl group having 5 to 10 carbon atoms. 

[0053] These alkyl groups may have a substituent group, 
and preferred examples of the substituent group are monova 
lent, nonmetallic atomic groups excluding a hydrogen atom. 
Preferred examples of the substituent group include halogen 
atoms (—F, —Br, —Cl, and —I), hydroxyl group, alkoxy 
groups, aryloxy groups, mercapto group, alkylthio groups, 
arylthio groups, alkyldithio groups, aryldithio groups, amino 
groups, N-alkylamino groups, N,N-dialkylamino groups, 
N-arylamino groups, N,N-diarylamino groups, N-alkyl-N 
arylamino groups, acyloxy groups, carbamoyloxy group, 
N-alkylcarbamoyloxy groups, N-arylcarbamoyloxy groups, 
N,N-dialkylcarbamoyloxy groups, N,N-diarylcarbamoyloxy 
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groups, N-alkyl-N-arylcarbamoyloxy groups, alkylsulfoxy 
groups, arylsulfoxy groups, acylthio groups, acylamino 
groups, N-alkylacylamino groups, N-arylacylamino groups, 
ureido groups, N‘-alkylureido groups, N‘,N‘-dialkylureido 
groups, N‘-arylureido groups, N‘,N‘-diarylureido groups, 
N‘-alkyl-N‘-arylureido groups, N-alkylureido groups, N-ary 
lureido groups, N‘-alkyl-N-alkylureido groups, N‘-alkyl-N 
arylureido groups, N‘,N‘-dialkyl-N-alkylureido groups, 
N‘,N‘-dialkyl-N-arylureido groups, N‘-aryl-N-alkylureido 
groups, N‘-aryl-N-alkylureido groups, N‘-aryl-N-arylureido 
groups, N‘,N‘-diaryl-N-alkylureido groups, N‘,N‘-diaryl-N 
arylureido groups, N‘-alkyl-N‘ -aryl-N-alkylureido groups, 
N‘-alkyl-N‘-aryl-N-arylureido groups, alkoxycarbonylamino 
groups, aryloxycarbonylamino groups, N-alkyl-N-alkoxy 
carbonylamino groups, N-alkyl-N-aryloxycarbonylamino 
groups, N-aryl-N-alkoxycarbonylamino groups, N-aryl-N 
aryloxycarbonylamino groups, formyl group, acyl groups, 
carboxyl group and conjugate base groups thereof (herein 
after referred to as “carboxylate”), alkoxycarbamoyl groups, 
aryloxycarbamoyl groups, carbamoyl group, N-alkylcar 
bamoyl groups, N,N-dialkylcarbamoyl groups, N-arylcar 
bamoyl groups, N,N-diarylcarbamoyl groups, N-alkyl-N 
arylcarbamoyl groups, alkylsul?nyl groups, arylsul?nyl 
groups, alkylsulfonyl groups, arylsulfonyl groups, sulfo 
group (—SO3H) and a conjugate base group thereof (here 
inafterreferred to as “sulfonato group”), alkoxysulfonyl 
groups, aryloxysulfonyl groups, sul?namoyl group, N-alkyl 
sul?namoyl groups, N,N-dialkylsul?namoyl groups, N-ar 
ylsul?namoyl groups, N,N-diarylsul?namoyl groups, 
N-alkyl-N-arylsul?namoyl groups, sulfamoyl group, 
N-alkylsulfamoyl groups, N,N-dialkylsulfamoyl groups, 
N-arylsulfamoyl groups, N,N-diarylsulfamoyl groups, 
N-alkyl-N-arylsulfamoyl groups, N-acylsulfamoyl groups 
and conjugate basfor exampleroups thereof, N-alkylsulfo 
nylsulfamoyl groups (—SO2NHSO2R Where R represents 
an alkyl group) and conjugate basfor exampleroups thereof, 
N-arylsulfonylsulfamoyl groups (—SOZNHSOZAr Where 
Ar represents an aryl group) and conjugate basfor example 
roups thereof, N-alkylsulfonylcarbamoyl groups 
(—CONHSO2R Where R represents an alkyl group) and 
conjugate basfor exampleroups thereof, N-arylsulfonylcar 
bamoyl groups (—CONHSOZAr Where Ar represents an aryl 
group) and conjugate base groups thereof, alkoxysilyl 
groups (—Si(OR)3 Where R represents an alkyl group), 
aryloxysilyl groups (—Si(OAr)3 Where Ar represents an aryl 
group), hydroxysilyl group (—Si(OH) 3) and a conjugate 
base group thereof, phosphono group (—PO3H2) and a 
conjugate base group thereof (hereinafter referred to as 
“phosphonato group”), dialkylphosphono groups (—PO3R2 
Where R represents an alkyl group), diarylphosphono groups 
(—PO3Ar2 Where Ar represents an aryl group), alky 
larylphosphono groups (—PO3(R) Where R represents 
an alkyl group and Ar represents an aryl group), monoalky 
lphosphono groups (—PO3H (R) Where R represents an 
alkyl group) and conjugate base groups thereof (hereinafter 
referred to as “alkylphosphonato group”), 
monoarylphosphono groups (—PO3H Where Ar repre 
sents an aryl group) and conjugate base groups thereof 
(hereinafter referred to as “arylphosphonato group”), 
phosphonoxy group (—OPO3H2) and a conjugate base 
group thereof (hereinafter referred to as “phosphonatoxy 
group”), dialkylphosphonoxy groups (—OPO3R2 Where R 
represents an alkyl group), diarylphosphonoxy groups 
(—OPO3Ar2 Where Ar represents an aryl group), alky 
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larylphosphonoxy groups (—OPO3(R) Where R repre 
sents an alkyl group and Ar represents an aryl group), 
monoalkylphosphonoxy groups (—OPO3H (R) Where R 
represents an alkyl group) and conjugate base groups thereof 
(hereinafter referred to as “alkylphosphonatoxy group”), 
monoarylphosphonoxy groups (—OPO3H(Ar) Where Ar 
represents an aryl group) and conjugate base groups thereof 
(hereinafter referred to as “arylphosphonatoxy group”), 
cyano group, nitro group, aryl groups, alkenyl groups, and 
alkynyl groups. Speci?c examples of the alkyl groups in 
these substituent groups include the previously described 
alkyl groups. Speci?c examples of the aryl groups in these 
substituent groups include phenyl, biphenyl, naphthyl, tolyl, 
xylyl, mesityl, cumenyl, ?uorophenyl, chlorophenyl, bro 
mophenyl, chloromethylphenyl, hydroxyphenyl, methox 
yphenyl, ethoxyphenyl, phenoxyphenyl, acetoxyphenyl, 
benZoyloxyphenyl, methylthiophenyl, phenylthiophenyl, 
methylaminophenyl, dimethylaminophenyl, acetylami 
nophenyl, carboxyphenyl, methoxycarbonylphenyl, ethoxy 
carbonylphenyl, phenoxycarbonylphenyl, N-phenylcarbam 
oylphenyl, nitrophenyl, cyanophenyl, sulfophenyl, 
sulfonatophenyl, phosphonophenyl, and phosphonatophenyl 
groups. Examples of the alkenyl group include vinyl, 1-pro 
penyl, 1-butenyl, cinnamyl, and 2-chloro-1-ethenyl groups. 
Examples of the alkynyl group include ethynyl, 1-propynyl, 
1-butynyl, trimethylsilylethynyl, and phenylethynyl groups. 
Examples of the acyl groups (R1CO—) include the groups 
in Which R1 represents one of the folloWing a hydrogen 
atom, and the previously described alkyl, aryl, alkenyl, and 
alkynyl groups. 
[0054] Among these substituent groups, preferable are 
halogen atoms (—F, —Br, —Cl, and —I), alkoxy groups, 
aryloxy groups, alkylthio groups, arylthio groups, N-alky 
lamino groups, N,N-dialkylamino groups, acyloxy groups, 
N-alkylcarbamoyloxy groups, N-arylcarbamoyloxy groups, 
acylamino groups, formyl group, acyl groups, carboxyl 
group, alkoxycarbonyl groups, aryloxycarbonyl groups, car 
bamoyl group, N-alkylcarbamoyl groups, N,N-dialkylcar 
bamoyl groups, N-arylcarbamoyl groups, N-alkyl-N-aryl 
carbamoyl groups, sulfo group, sulfonato group, sulfamoyl 
group, N-alkylsulfamoyl groups, N,N-dialkylsulfamoyl 
groups, N-arylsulfamoyl groups, N-alkyl-N-arylsulfamoyl 
groups, phosphono group, phosphonato group, dialky 
lphosphono groups, diarylphosphono groups, monoalky 
lphosphono groups, alkylphosphonato groups, 
monoarylphosphono groups, arylphosphonato groups, 
phosphonoxy group , phosphonatoxy group, aryl groups, 
and alkenyl groups. 

[0055] Examples of the alkylene group in the substituted 
alkyl groups include divalent organic residual groups Which 
are formed When any one of the hydrogen atoms is removed 
from the previously described alkyl groups having 1 to 20 
carbon atoms. Among these groups, preferable are a straight 
chain alkylene group having 1 to 12 carbon atoms, a 
branched alkylene group having 3 to 12 carbon atoms, and 
a cyclic alkylene group having 5 to 10 carbon atoms. 
Preferred speci?c examples of the substituted alkyl groups, 
Which are formed by combining the substituent groups and 
the alkylene groups, include chloromethyl, bromomethyl, 
2-chloroethyl, tri?uoromethyl, methoxymethyl, methoxy 
ethoxyethyl, allyloxymethyl, phenoxymethyl, methylthiom 
ethyl, tolythiomethyl, ethylaminoethyl, diethylaminopropyl, 
morpholinopropyl, acetyloxymethyl, benZoyloxymethyl, 
N-cyclohexylcarbamoyloxyethyl, N-phenylcarbamoyloxy 
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ethyl, acetylaminoethyl, N-methylbenZoylaminopropyl, 
2-oxoethyl, 2-oxopropyl, carboxypropyl, methoxycarbonyl 
ethyl, methoxycarbonylmethyl, methoxycarbonylbutyl, 
allyloxycarbonylbutyl, chlorophenoxycarbonylmethyl, car 
bamoylmethyl, N-methylcarbamoylethyl, N,N-dipropylcar 
bamoylmethyl, N-(methoxyphenyl)carbamoylethyl, N-me 
thyl-N-(sulfophenyl)carbamoylmethyl, sulfopropyl, 
sulfobutyl, sulfonatobutyl, sulfamoylbutyl, N-ethylsulfa 
moylmethyl, N,N-dipropylsulfamoylpropyl, N-tolylsulfa 
moylpropyl, N-methyl-N-(phosphonophenyl)sulfamoyloc 
tyl, phosphonobutyl, phosphonatohexyl, 
diethylphosphonobutyl, diphenylphosphonopropyl, meth 
ylphosphonobutyl, methylphosphonatobutyl, tolylphospho 
nohexyl, tolylphosphonatohexyl, phosphonoxypropyl, phos 
phonatoxybutyl, benZyl, phenethyl, ot-methylbenZyl, 
l-methyl-l-phenylethyl, p-methylbenZyl, cinnamyl, allyl, 
l-propenylmethyl, 2-butenyl, 2-methylallyl, 2-methylprope 
nylmethyl, 2-propynyl, 2-butynyl, and 3-butynyl groups. 

[0056] In a case Where R1 to R2n+1 are each an aryl group, 
examples of the aryl group include a fused ring formed by 
1 to 3 benzene rings and a fused ring formed by a benZene 
ring and a S-membered unsaturated ring. Speci?c examples 
include phenyl, naphthyl, antholyl, phenantholyl, indenyl, 
acenabutenyl, and ?uorenyl groups. Among these groups, 
preferable are phenyl and naphthyl groups. 

[0057] Examples of the substituted aryl groups include the 
previously described aryl groups Wherein a ring-forming 
carbon atom has as a substituent group thereof a monovalent 
nonmetallic atomic group excluding a hydrogen atom. Pre 
ferred speci?c examples of the substituent group include the 
previously described alkyl groups and substituted alkyl 
groups, and the groups described as the substituent groups in 
the substituted alkyl groups. 

[0058] Preferred speci?c examples of these substituted 
aryl groups include biphenyl, tolyl, xylyl, mesityl, cumenyl, 
chlorophenyl, bromophenyl, ?uorophenyl, chlorometh 
ylphenyl, tri?uoromethylphenyl, hydroxyphenyl, methox 
yphenyl, methoxyethoxyphenyl, allyloxyphenyl, phenox 
yphenyl, methylthiophenyl, tolylthiophenyl, 
phenylthiophenyl, ethylaminophenyl, diethylaminophenyl, 
morpholinopheyl, acetyloxyphenyl, benZoyloxyphenyl, 
N-cyclohexylcarbamoyloxyphenyl, N-phenylcarbamoylox 
yphenyl, acetylaminophenyl, N-methylbenZoylaminophe 
nyl, carboxyphenyl, methoxycarbonylphenyl, allyloxycar 
bonylphenyl, chlorophenoxycarbonylphenyl, 
carbamoylphenyl, N-methylcarbamoylphenyl, N,N-dipro 
pylcarbamoylphenyl, N-(methoxyphenyl)carbamoylphenyl, 
N-methyl-N-(sulfophenyl)carbamoylphenyl, sulfophenyl, 
sulfonatophenyl, sulfamoylphenyl, N-ethylsulfamoylphe 
nyl, N,N-dipropylsulfamoylphenyl, N-tolylsulfamoylphe 
nyl, N-methyl-N-(phosphonophenyl) sulfamoylphenyl, 
phosphonophenyl, phosphonatophenyl, diethylphospho 
nophenyl, diphenylphosphonophenyl, methylphospho 
nophenyl, methylphosphonatophenyl, tolylphosphonophe 
nyl, tolylphosphonatophenyl, allyl, l-propenylmethyl, 
2-butenyl, 2-methylallylphenyl, 2-methylpropenylphenyl, 
2-propynylphenyl, 2-butynylphenyl, and 3-butynylphenyl 
groups. 

[0059] The alkenyl groups, the substituted alkenyl groups, 
the alkynyl groups, and the substituted alkynyl groups 
(—C(R7)=C(R8)(R9) and —CEC(R1O)) for R1 to R2n+1 may 
be the groups in Which R7, R8, R9 and Rloeach represent a 
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monovalent nonmetallic atomic group. Preferred examples 
of R7, R8, R9 and R10 include a hydrogen atom, halogen 
atoms, alkyl groups, substituted alkyl groups, aryl groups, 
and substituted aryl groups. Speci?c examples of these 
groups include the previously described groups. Preferred 
examples of the substituent groups of R7, R8, R9 and R10 
include a hydrogen atom, a halogen atom, and a straight 
chain, branched, or cyclic alkyl group having 1 to 10 carbon 
atoms. 

[0060] Speci?c examples of the above-described Rn+1, 
Rn+2 and Rn+3 include methyl, ethyl, propyl, butyl, pentyl, 
hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, 
hexadecyl, octadecyl, eicosyl, isopropyl, isobutyl, s-butyl, 
t-butyl, isopentyl, neopentyl, l-methylbutyl, isohexyl, 2-eth 
ylhexyl, allyl, l-propenylmethyl, 2-butenyl, 2-methylallyl, 
2-methylpropenyl, 2-propynyl, 2-butynyl, 3-butynyl, ben 
Zyl, phenethyl, ot-methylbenZyl, l-methyl-l-phenylethyl, 
p-methylbenZyl, cinnamyl, hydroxyethyl, methoxyethyl, 
phenoxydiethyl, allyloxyethyl, methoxyethoxyethyl, 
ethoxyethoxyethyl, morpholinoethyl, morpholinopropyl, 
sulfopropyl, sulfonatopropyl, sulfobutyl, sulfonatobutyl, 
carboxydimethyl, carboxydiethyl, carboxypropyl, methoxy 
carbonylethyl, 2-ethylhexyloxycarbonylethyl, phenoxycar 
bonymethyl, methoxycarbonylpropyl, N-methylcarbamoyl 
ethyl, N,N-ethylaminocarbamoylmethyl, 
N-phenylcarbamoylpropyl, N-tolylsulfamoylbutyl, p-tolu 
enesulfonylaminopropyl, benZoylaminohexyl, phospho 
nomethyl, phosphonoethyl, phosphonopropyl, p-phospho 
nobenZylaminocarbonylethyl, phosphonatomethyl, 
phosphonatopropyl, phosphonatobutyl, p-phosphonatoben 
Zylaminocarbonylethyl, vinyl, and ethynyl groups. 

[02061] Substituted carbonyl groups (R11CO—) for R1 to 
R may be the groups in Which R11 represents a monova 
lent nonmetallic atomic group. Preferred examples of the 
substituted carbonyl group include formyl group, acyl 
groups, carboxyl group, alkoxycarbonyl groups, aryloxycar 
bonyl groups, carbamoyl group, N-alkylcarbamoyl groups, 
N,N-dialkylcarbamoyl groups, N-arylcarbamoyl groups, 
N,N-diarylcarbamoyl groups, and N-alkyl-N-arylcarbamoyl 
groups. Examples of the alkyl and aryl groups in the 
foregoing groups include the previously described groups 
exempli?ed as alkyl groups, substituted alkyl groups, aryl 
groups, and substituted aryl groups. Among these groups, 
preferable substituent groups include formyl group, acyl 
groups, carboxyl group, alkoxycarbonyl groups, aryloxycar 
bonyl groups, carbamoyl group, N-alkylcarbamoyl groups, 
N,N-dialkylcarbamoyl groups, and N-arylcarbamoyl 
groups. Among these groups, more preferable substituent 
groups include formyl group, acyl groups, alkoxycarbonyl 
groups, and aryloxycarbonyl groups. Preferred speci?c 
examples of the substituent groups include formyl, acetyl, 
benZoyl, carboxymethyl, methoxycarbonyl, allyloxycarbo 
nyl, N-methylcarbamoyl, N-phenylcarbamoyl, N,N-diethyl 
carbamoyl, and morpholinocarbamoyl groups. 

[0062] Substituted thio groups (R14S—) may be those in 
Which R14 represents a monovalent nonmetallic atomic 
group excluding a hydrogen atom. Preferred examples of the 
substituted thio group include alkylthio groups, arylthio 
groups, alkyldithio groups, aryldithio groups, and acylthio 
groups. Examples of the alkyl and aryl groups in the 
foregoing groups include the previously described groups 
exempli?ed as alkyl groups, substituted alkyl groups, aryl 
groups, and substituted aryl groups. R13 of the acyl group 
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(R13CO—) in the acylthio groups is as previously described. 
Among these groups, preferable are alkylthio groups and 
arylthio groups. Preferred speci?c examples of the substi 
tuted thio groups include methylthio, ethylthio, phenylthio, 
ethoxyethylthio, carboxyethylthio, and methoxycarbon 
ylthio groups. 

[0063] Substituted sulfonyl groups (R19SO2—) may be 
those in Which R19 represents a monovalent nonmetallic 
atomic group. More preferred examples of the substituted 
sulfonyl group include alkylsulfonyl groups and arylsulfo 
nyl groups. Examples of the alkyl and aryl groups in the 
foregoing groups include the previously described groups 
exempli?ed as alkyl groups, substituted alkyl groups, aryl 
groups, and substituted aryl groups. Speci?c examples of the 
substituted sulfonyl groups include butylsulfonyl and chlo 
rophenylsulfonyl groups. 

[0064] Substituted sul?nyl groups (R18SO—) maybe 
those in Which R18 represents a monovalent nonmetallic 
atomic group. Preferred examples of the substituted sul?nyl 
group include alkylsul?nyl groups, arylsul?nyl groups, sul 
?namoyl group, N-alkylsul?namoyl groups, N,N-dialkylsul 
?namoyl groups, N-arylsul?namoyl groups, N,N-diarylsul 
?namoyl groups, and N-alkyl-N-arylsul?namoyl groups. 
Examples of the alkyl and aryl groups in the foregoing 
groups include the previously described groups exempli?ed 
as alkyl groups, substituted alkyl groups, aryl groups, and 
substituted aryl groups. Preferred examples of the substi 
tuted sul?nyl groups include alkylsul?nyl groups and aryl 
sul?nyl groups. Speci?c examples of the substituted sul?nyl 
groups include hexylsul?nyl, benZylsul?nyl, and tolylsul? 
nyl groups. 

[0065] Substituted oxy groups (R12O—) may be those in 
Which R12 represents a monovalent nonmetallic atomic 
group excluding a hydrogen atom. Preferred examples of the 
substituted oxy group include alkoxy groups, aryloxy 
groups, acyloxy groups, carbamoyloxy group, N-alkylcar 
bamoyloxy groups, N-arylcarbamoyloxy groups, N,N-di 
alkylcarbamoyloxy groups, N, N-diarylcarbamoyloxy 
groups, N-alkyl-N-arylcarbamoyloxy groups, alkylsulfoxy 
groups, arylsulfoxy groups, phosphonoxy group, and phos 
phonatoxy group. Examples of the alkyl and aryl groups in 
the foregoing groups include the previously described 
groups exempli?ed as alkyl groups, substituted alkyl groups, 
aryl groups, and substituted aryl groups. Further, examples 
of the acyl groups (R13CO—) in the acyloxy groups include 
the acyl groups Whose R13 is previously exempli?ed as alkyl 
groups, substituted alkyl groups, aryl groups, and substituted 
aryl groups. Among these substituent groups, preferable are 
alkoxy groups, aryloxy groups, acyloxy groups, and aryl 
sulfoxy groups. Preferred speci?c examples of the substi 
tuted oxy group include methoxy, ethoxy, propyloxy, iso 
propyloxy, butyloxy, pentyloxy, hexyloxy, dodecyloxy, 
benZyloxy, allyloxy, phenethyloxy, carboxyethyloxy, meth 
oxycarbonylethyloxy, ethoxycarbonylethyloxy, methoxy 
ethoxy, phenoxyethoxy, methoxyethoxyethoxy, ethoxy 
ethoxyethoxy, morpholinoethoxy, morpholinopropyloxy, 
allyloxyethoxyethoxy, phenoxy, tolyloxy, xylyloxy, mesity 
loxy, cumenyloxy, methoxyphenyloxy, ethoxyphenyloxy, 
chlorophenyloxy, bromophenyloxy, acetyloxy, benZoyloxy, 
naphthyloxy, phenylsulfonyloxy, phosphonoxy, and phos 
phonatoxy groups. 

[0066] Substituted amino groups (R15NH— and (R16) 
(R17)N—) may be those in Which R15, R16 and R17 each 
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represent a monovalent nonmetallic atomic group excluding 
a hydrogen atom. Preferred examples of the substituted 
amino group include N-alkylamino groups, N,N-dialky 
lamino groups, N-arylamino groups, N,N-diarylamino 
groups, N- alkyl-N-arylamino groups, acylamino groups, 
N-alkylacylamino groups, N-arylacylamino groups, ureido 
groups, N‘-alkylureido groups, N‘,N‘-dialkylureido groups, 
N‘-arylureido groups, N‘,N‘-diarylureido groups, N‘-alkyl 
N‘-arylureido groups, N-alkylureido groups, N-arylureido 
groups, N‘-alkyl- N-alkylureido groups, N‘-alkyl-N-arylure 
ido groups, N‘,N‘-dialkyl-N-alkylureido groups, N‘,N‘-di 
alkyl-N-arylureido groups, N‘-aryl-N-alkylureido groups, 
N‘-aryl-N-arylureido groups, N‘,N‘-diaryl-N-alkylureido 
groups, N‘, N‘-diaryl-N-arylureido groups N‘-alkyl-N‘-aryl 
N-alkylureido groups, N‘-alkyl-N‘-aryl-N-arylureido 
groups, alkoxycarbonylamino groups, aryloxycarbony 
lamino groups, N-alkyl-N-alkoxycarbonylamino groups, 
N-alkyl-N-aryloxycarbonylamino groups, N-aryl-N-alkoxy 
carbonylamino groups, and N-aryl-N-aryloxycarbony 
lamino groups. Examples of the alkyl and aryl groups in the 
foregoing groups include the previously described groups 
exempli?ed as alkyl groups, substituted alkyl groups, aryl 
groups, and substituted aryl groups. R13 of the acyl group 
(R13CO—) in the acylamino groups, N-alkylacylamino 
groups, and N-arylacylamino groups is as previously 
described. Among these groups, more preferable are N-alky 
lamino groups, N,N-dialkylamino groups, N-arylamino 
groups, and acylamino groups. Speci?c examples of the 
substituted amino groups include methylamino, ethylamino, 
diethylamino, morpholino, piperidino, pyrroliZino, pheny 
lamino, benZoylamino, and acetylamino groups. 

[0067] In the general formula (I), Ga_represents an anionic 
substituent group; and Gb represents a neutral substituent 
group. These groups can be represented by the folloWing 
structural formulae, respectively. 

[0068] In these formulae, L1~L4 are each selected inde 
pendently from the group consisting of a hydrogen atom, a 
halogen atom, a cyano group, and the previously described 
alkyl, aryl, alkenyl, alkynyl, carbonyl, thio, sulfonyl, sul? 
nyl, oxy, and amino groups; and L1 and L2 as Well as L3 and 
L4 may join together to form a cyclic structure. Preferably, 
Gb represents an acidic nucleus of a cyanine dye, and 
Ga_that in Which an anionic nucleus is rendered anionic. 
Examples of the acidic nucleus include the compounds 
described in Table 8, 2-B, on page 199 of “The Theory of the 
Photographic Process”, and the nuclei given beloW. 

[0069] 

[0070] 1) 1,3-dicarbonyl nuclei, for example, 1,3-indan 
dione, 1,3-cyclohexanedione, 5,5-dimethyl-1,3-cyclo 
hexanedione, and 1,3-dioxane-4,6-dione; 

[0071] 2) pyraZolinone nuclei, for example, 3-methyl 
1-phenyl-2-pyraZoline-5-one, 1-phenyl-2-pyraZoline 
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5 -one, 1 -phenyl-2-pyraZoline -5 -one, 1 -(2-benZothiaZ 
olyl) -3 -methyl-2-pyraZoline -5 -one; 

[0072] 3) isooxaZolinone nuclei, for example, 3-phenyl 
2-isooxaZolinone-5-one, 3-methyl-2- isooxaZolinone 
5 -one; 

[0073] 4) oxyindole nuclei, for example, 1-alkyl-2,3 
dihydro-2-oxyindole; 

[0074] 5) 2,4,6-triketohexahydropyrimidine nuclei, for 
example, barbituric acid or 2-thiobarbituric acid and 
derivatives thereof exempli?ed by 1-alkyl derivatives 
such as 1-methyl and 1-ethyl derivatives; 1,3-dialkyl 
derivatives such as 1,3-diethyl and 1,3-dibutyl deriva 
tives; 1,3-diaryl derivatives such as 1,3-diphenyl, 1,3 
di(p-chlorophenyl), and 1,3-di(p-ethoxycarbonylphe 
nyl) derivatives; and 1-alkyl-3-aryl derivatives such as 
1-ethyl-3-phenyl derivatives. 

[0075] 6) 2-thio-2,4-thiaZolidinedione nuclei, for 
example, rhodanine and derivatives thereof exempli 
?ed by 3-alkylrhodanine derivatives such as 3-ethyl 
rhodanine and 3-allylrhodanine; and 3-arylrhodanine 
derivatives such as 3-phenylrhodanine; 

[0076] 7) 2-thio-2,4-oxaZolidinedione (2-thio-2,4-(3H, 
5H)-oxaZoledione) nuclei, for example, 2-ethyl-2-thio 
2,4-oxaZolidinedione; 

[0077] 8) thianaphthenone nuclei, for example, 3(2H) 
thianaphthenone and 3(2H)-thianaphthenone-1,1-diox 
ide; 

[0078] 9) 2-thio-2,5-thiaZolidinedione nuclei, for 
example, 3-ethyl-2-thio-2,5-thiaZolidinedione; 

[0079] 10) 2,4-thiaZolidinedione nuclei, for example, 
2,4-thiaZolidinedione, 3-ethyl-2,4-thiaZolidinedione, 
and 3-phenyl-2,4-thiaZolidinedione; 

[0080] 11) thiaZolidinone nuclei, for example, 4-thiaZo 
lidinone and 3-ethyl-4-thiaZolidinone; 

[0081] 12) 4-thiaZolidinone nuclei, for example, 2-eth 
ylmercapto-5-thiaZoline-4-one and 2-alkylpheny 
lamino-5-thiaZoline-4-one; 

[0082] 13) 2-imino-2-oxaZoline-4-one (pseudo hydan 
toin) nuclei; 

[0083] 14) 2,4-imidaZolidinedione (hydantoin) nuclei, 
for example, 2,4-imidaZolidinedione and 3-ethyl-2,4 
imidaZolidinedione; 

[0084] 15) 2-thio-2,4-imidaZolidinedione (2-thiohydan 
toin) nuclei, for example, 2-thio-2,4-imidaZolidinedi 
one and 3-ethyl-2-thio-2,4-imidaZolidinedione; 

[0085] 16) 2-imidaZoline-5-one nuclei, for example, 
2-n-propyl-mercapto-2-imidaZoline-5-one; 

[0086] 17) furan-5-one; 
[0087] 18) 4-hydroxy-2(1H)—quinoline nuclei or 4-hy 

droxy-2(1H)-pyridinone nuclei, for example, N-me 
thyl-4-hydroxy-2-(1H)-quinoline, N-n-butyl-4-hy 
droxy-2(1H)-quinoline, and N-methyl-4-hydroxy 
2(1H)-pyridinone; 

[0088] 19) substituted or unsubstituted 4-hydroxy-2H 
pyran-2-one and 4-hydroxycoumarin; 
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[0089] 20) substituted or unsubstituted thioindoxyl, for 
example, 5-methylthioindoxyl. 

[0090] 
[0091] In the general formula (I), Z represents a chalcogen 
atom or a —C(Y1)(Y2) group, Where Y1 and Y2 may be the 
same or different and are selected from the group consisting 

of —CN, —COZR‘ and —SOZR“ Wherein R‘ and R“ repre 
sent the previously described alkyl groups and aryl groups, 
respectively. 

[0092] In preferred modes of the anionic, infrared absorb 
ing agent, positive-type image formation is effected by a 
counter cation exempli?ed by one having an onium salt 
structure. Examples of the onium salt include ammonium 
salts, diaZonium salts, oxonium salts, sulfonium salts, sele 
nonium salts, phosphonium salts, carbonium salts, and iodo 
nium salts. 

[0093] Examples of the onium salts suited for use in the 
present invention include diaZonium salts described in S. I. 
Schlesinger, Photogr Sci. Eng, 18, p. 387(1974), T. S. Bal 
et al.; Polymer; 21, p. 423(1980), and JP-A No. 5-158,230; 
ammonium salts described in US. Pat. Nos. 4,609,055 and 
4,609,056 and JP-A No. 3-140,140; phosphonium salts 
described in D. C. Necker et al.; Macromolecules, 17, p. 
2468(1984), C. S. Wen et al.; The, Proc. Conf. Rad. Curing 
ASIA, p. 478, Tokyo, Oct. (1988), US. Pat. Nos. 4,609,055 
and 4,609,056; iodonium salts described in J. V. Crivello et 
al.; Macromolecules, 10(6), p. 1307(1977), Chem. & Eng. 
News, November 28, p. 31(1988), European Patent No. 
104,143, US. Pat. Nos. 339,049 and 410,201, and JP-ANos. 
2-150,848 and 2-296,514; sulfonium salts described in J. V. 
Crivello et al., Polymer J. 17, p. 73(1985), J. V. Crivello et 
al., J. Org. Chem., 43, p. 3055(1978), W. R. Watt et al., J. 
Polymer Sci., Polymer Chem. Ed., 22, p. 1789(1984), J. V. 
Crivello et al.; PolymerBull., 14, p. 279(1985), J. V. Crivello 
et al.; Macromolecules, 14(5), p. 1141(1981), J. V. Crivello 
et at, J. Polymer Sci., Polymer Chem. Ed., 17, p. 
2877(1979), European Patent Nos. 370,693, 233,576, 297, 
443 and 297,442, US. Pat. Nos. 4,933,377, 3,902,114, 
410,201, 339,049, 4,760,013, 4,734,444 and 2,833,827, and 
German Patent Nos. 2,904,626, 3,604,580 and 3,604,581; 
selenonium salts described in J. V. Crivello et al., Macro 
molecules, 10(6), p. 1307(1977) and J. V. Crivello et al., J. 
Polymer Sci., Polymer Chem. Ed., 17, p. 1047(1979); and 
arsonium salts described in C. S. Wen et al., Teh. , Proc. Conf. 
Rad. Curing ASIA, p. 478, Tokyo, October (1988). 

[0094] In addition, suitable for use in the present invention 
are the ammonium salts, phosphonium salts, sulfonium salts, 
iodonium salts, and the like described in JP-A No. 9-134, 
009. 

[0095] The oxonium salts are represented by any of the 
folloWing general formulae (A) and (B): 

(A) 
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[0096] wherein Ra~Rd are each selected independently 
from the group consisting of alkyl groups and aryl groups; 
and R6 represents an alkylene group or an arylene group. 
Vicinal Ra~Rc groups or Rd and Re may join together to form 
a cyclic structure. 

[0097] The seleronium salts are represented by any of the 
folloWing general formulae (C) and (D): 

(C) 

[0098] Wherein Rt~Ri are each selected independently 
from the group consisting of alkyl groups and aryl groups, 
and RJ- represents an alkylene group or an arylene group. 
Vicinal Rf~Rg groups or Ri and RJ- may join together to form 
a cyclic structure. 

[0099] The diaZonium salts are represented by the folloW 
ing general formula 

Rk—N*EN (E) 

[0100] Wherein Rk represents an alkyl group or an aryl 
group. 

[0101] The carbonium salts are represented by any of the 
folloWing general formulae and (G): 

(F) 
R1 (3* Rm 

R11 

(G) 
R0 C*=Rp 

[0102] Wherein R1~RO are each selected independently 
from the group consisting of alkyl groups and aryl groups, 
and'Rp represents an alkylene group or an‘ arylene group. 
Vicinal R1~Rrn groups or RO and Rp may JOlIl together to 
form a cyclic structure. 

[0103] Other onium salts suited for use in the present 
invention include, for example, those represented by the 
folloWing general formulae 

(H) 
RA 

RD i’+ RB 
ILC 

(1) 
RE 

R6 L RF 
(1) 

RH_I+_RI 

Jun. 14, 2001 

-continued 
(K) 

R] 

RL 

[0104] In these formulae, RA, RB, RC, RD, R], RK, RL, and 
RM are each selected independently from the group consist 
ing of alkyl groups, aryl groups, and aralkyl groups. RA, RB, 
RC, and RD may join together to form a cyclic structure, and 
R], RK, RL, and RM may join together to form a cyclic 
structure. RE, RF, and RG are each selected independently 
from the group consisting of alkyl groups and aryl groups. 
RE, RF, and RG may join together to form a cyclic structure. 
RH and RI each independently represent an alkyl group. 

[0105] A further preferable mode is the use of a counter 
cation that is a thermally decomposable onium salt. The term 
“thermally decomposable onium salt” is used herein to refer 
to an onium salt that exhibits 10 mol % or more of 
decomposition at a temperature of 200° C. or loWer When 
decomposition is measured by differential calorimetric/ther 
mogravimetric analysis or by use of a melting point mea 
suring apparatus. 

[0106] Such a thermally decomposable onium salt can be 
easily obtained by appropriately selecting the substituent 
group of the onium salt. The thermally decomposable onium 
salt may be any one selected from the group consisting of 
ammonium salts, diaZonium salts, oxonium salts, sulfonium 
salts, selenonium salts, phosphonium salts, carbonium salts, 
and iodonium salts, provided the thermally decomposable 
onium salt ful?lls the above-described requirement. 

[0107] Some speci?c examples of the anionic, infrared 
absorbing agent are given beloW. HoWever, it must be noted 
that the present invention is not limited to these examples. 

carbon—black—CO2' 

[0108] These substances can be synthesiZed by knoWn 
methods. For example, the above-described anionic Ni com 
plexes (AD-1'and AD-2') can be synthesiZed by the method 
described in J. ofAmerican Chem. Soc., vol. 88(1966), pp. 
43~50 or pp. 4870~4875. On the other hand, the anionic 
carbon black (AD-3‘) can be produced by introducing a 
carboxylic acid group by oxidation as described on page 12 
of The Carbon BlackHana'book (edited by the Carbon Black 
Society of Japan and issued in 1995 by this society). 
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[0109] The skeleton of the anionic dye of (a-4) the com 
pound represented by the general formulae (I) can be rep 
resented by the following general formula (II): 

Gag-Mmb-Gbe (II) 

[0110] Wherein 6, 0t, and q) are each a variable so that 
speci?c structures of the skeleton of the anionic dye can be 
indicated by combining the partial structures G89, Motq), and 
Gbe. For example, a combination of the folloWing partial 
structures Gal, Mf3, and Gb2 forms an anionic dye With a 
skeleton having a structure such as that described below. 

0. 

Gal: 

0 

Cl 

0 

Gb2= 

O 

0' C1 O 

Q \ \ \C 
O O 

[0111] Some examples of the partial structures of the 
skeleton of the anionic dye, and speci?c examples of the 
onium salts suited for use as counter ions in the present 
invention are given beloW. HoWever, it must be noted that 
the present invention is not limited to these examples. 
Examples of the partial structure Gaeinclude the folloWing. 

Gal 

-continued 

Jun. 14, 2001 



US 2001/0003639 Al 
11 

-continued 

Gall 
O. 

C2H5\N \ 
NC / S 

CN 

6312' 
O. 

S \ 

S)» 
(3313' 

O. 

[0112] Examples of the partial structure Gbeinclude the 
following. 

Gbl 
O 

O 

Gb2 
O 

O 

Gb3 
S 

C6H5 \ 
N 

Gb4 
O 

/ N 

\ \ 

-continued 

0 

Z 

NC / S 

CN 
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GblO 

Gbll 

Gb12 
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-continued -c0ntinued 

Mi Gbl3 

Mrn 

Mn 

MO 

MP 

\\\\\ 

\ \ \ 

\ \ \ \ \ \ Y Y Y Y \Y Y Y 

Why $1M? : Y 

\\ \ 
Y\Y Y 

\ \ \ 

Ma 

Mb 

Mc 

Md 

Me 

Mf 

Mg 

Mh 

ing 

. 11?? 

[0113] Examples of the Inethine chain Maq) include the 
follow 
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-continued 

Y 

\ \ 

\\\\ 

Mq 

Ms 

[0114] In a case Where the Inethine chain Motq) has a 
substituent group, examples of the substituent group (|)-Y 
include the following. 

1O 

11 

12 

13 

14 

-continued 
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16 

17 

18 

19 

2O 

21 

22 

23 

24 

25 

26 

27 

28 

29 

3O 

31 

32 

33 
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-continued 
34 

—oCH3 

[0115] Examples of partial structures of suitable counter 
cations represented by the general formulas (A)~(G) include 
the following. 

[0116] Examples of partial structures of suitable counter 
cations represented by the general formulae include the 
folloWing. 

Ph Ph 

CH3 

Jun. 14, 2001 

[0117] Examples of partial structures of suitable counter 
cations represented by the general formulae (I) include the 
folloWing. 
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-continued 

Ph—I*—Ph H3CO I+ 

©is+ OCH3 
H3CO I+ 

©is+ OCH3 
t-Bu I’r 

©is+ CH3 
t-Bu 

N02 I+ N02 

©~$+ S 
[0119] Examples of partial structures of suitable counter 
cations represented by the general formulae include the 

CH3 following. 

Q9 CH3 C4H9 CIOHZI 
C4H9—N+—C4H9 C10H21_N+—C10H21 

CH3 C4H9 C10H21 

C4H9 CZHS 

a 

CH3 

[0118] Examples of partial structures of suitable counter 
cations represented by the general formulae (J) include the 
folloWing. 
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-continued 
CH3 

Ph N+ CH24®iOCH3 
CH3 

CH3 

Ph N+ CHZQNOZ 
CH3 

CH3 

CH3 

[0120] Examples of oxonol dyes represented by the gen 
eral formula (I) include the dyes described in European 
Patent (hereinafter described as EP) No.397,435, Patent 
Registration No. 2,676,212. 

[0121] Some preferred speci?c examples (A1~A39 and 
IR-1~IR-52) of the anionic, infrared absorbing agent com 
posed of compounds made by using the foregoing suitable 
counter ions are given beloW. HoWever, it must be noted that 
the present invention is not limited to these speci?c 
examples. In the folloWing examples, if any numeral is 
given under a compound number, the numeral denotes the 
number of carbon atoms in the conjugated methine chain. 

[0122] Also, it must be noted that the structure of each of 
the folloWing dyes is represented by one of the resonance 
structures thereof and accordingly the folloWing structural 
formulae, for example, indicate the same molecule. 
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-continued 
0 O 

/ / Z 

o o6 

O O 

s \ \ \ : 

O O 

O O 

\ \ 
G 

O O 

A-1 

O O 

\ \ \ 

O O 

(I'C4H9)4N+ 
A-Z 

O O 

\ \ \ 

O O 

OCH3 

QNH N E N+ 
A-3 

O O 

\ \ \ 

O O 
























































