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(57) ABSTRACT 

The present invention related to an aZomethine dye precur 
sor represented by the following general formula (1) and the 
image-forming material and image-forming method using 
the aZomethine dye precursor: Wherein Ar represents an aryl 
group or a heterocyclic group Which may each have a 
substituent; X represents a bivalent group linking a carbon 
atom and a nitrogen atom; and Cp represent a coupler 
residue Which may or may not form a ring. 

General formula 

L 

3 /T\\\\\\\\\\\\\\\\\ 

7//////{///2 2 

‘33:33:52.: 26020101094 



Patent Application Publication Sep. 6, 2001 US 2001/0019806 A1 

FIG.1 

vvvv'v'v'vv'v'vv' ‘77V?’ @2020! 20202 2022203“. Lil-HA‘ 

3 /j7\\\\\\\\\\\\\\\\\< 
2 //////{//// 



US 2001/0019806 A1 

AZOMETHINE DYE PRECURSOR, 
IMAGE-FORMING MATERIAL, AND 

IMAGE-FORMING METHOD 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an aZomethine dye 
precursor as a useful novel compound. 

[0003] Further, the present invention relates to a single 
color or multicolor image-forming material containing the 
aZomethine dye precursor and an image-forming method 
using the image-forming material. 

[0004] 2. Description of the Related Art 

[0005] Heretofore, various dry-type image-forming meth 
ods that do not use a liquid developing agent and the like and 
do not produce Wastes have been studied. Among these 
methods, a method, Which uses a light-hardenable compo 
sition as a component of the image-forming layer of a 
recording material (an image-forming material), has been 
the focus of much attention. 

[0006] This method is characteriZed in that the exposure to 
light causes the composition that hardens on exposure to 
light contained in the image-forming layer to harden and 
thereby form a latent image, While the component, contained 
in the unexposed portions of the image-forming layer Which 
contributes to the color-developing reaction, is transferred 
by heat or pressure Within the image-forming layer to 
thereby form a colored image. When a recording material 
based on such a method is used, the process comprises 
exposing the image-forming material to light through an 
image original to thereby form a latent image by hardening 
the exposed portions, and applying heat or pressure to the 
recording material to thereby cause the component, con 
tained in unhardened portions (unexposed portions) and 
Which contributes to the color development reaction, to 
move so as to form a visible image. 

[0007] Conventionally knoWn as such a recording material 
is a recording material Which is disclosed in Japanese Patent 
Application Laid-Open (JP-A) No. 61-123838 and Which is 
formed by laminating the folloWing: a layer containing a 
photopolymeriZable composition composed of a vinyl 
monomer having an acidic group and a photopolymeriZation 
initiator; an isolating layer; and a layer composed of an 
electron-donating colorless dye. In the case of this recording 
material, since the thermal diffusion of the acidic group does 
not occur in the non-image portions, i.e., portions hardened 
by photopolymeriZation, the non-image portions are free 
from a coloration problem. HoWever, the problem of this 
recording material is that the density of the developed color 
is loW and the durability is loW. 

[0008] Recording materials, in Which the loW density of 
developed color is improved, include the recording materials 
described in JP-A No. 3-87827 and JP-A No. 4-211252. The 
former is a tWo-component, photo- and heat-sensitive, color 
developing recording material in Which one of the tWo 
components is enclosed in microcapsules While the other 
component is contained outside the microcapsules (1) as a 
hardenable compound of the composition Which hardens on 
exposure to light or (2) together With the composition Which 
hardens on exposure to light. The latter is a photo- and 
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heat-sensitive recording material comprising a support hav 
ing thereon a layer having microcapsules enclosing an 
electron-donating colorless dye and a composition Which 
hardens on exposure to light containing an electron-accept 
ing compound, a polymeriZable vinyl monomer, and a 
photopolymeriZation initiator outside the microcapsules. 
HoWever, none of these tWo recording materials reached a 
fully satisfactory level in terms of durability of images 
because an electron-donating colorless dye, i.e., a so-called 
phthalide compound, Was used as the dye precursor. 

[0009] Likewise, recording materials, described in Japa 
nese Patent Application Publication (JP-B) Nos. 64-7378, 
64-7377, 64-7376, and so on, are knoWn as examples of 
photo- and pressure-sensitive paper. HoWever, none of these 
recording materials reached a fully satisfactory level in 
terms of durability of images because the dye precursors 
used in these recording materials Were also phthalide com 
pounds. 

[0010] JP-B No. 5-42359 discloses a thermal image-form 
ing method in Which images can be formed by heating 
image-Wise, a recording material having in the image - 
forming layer thereof a compound having a thermally 
unstable carbamate moiety and capable of causing an irre 
versible monomolecular ?ssion, to thereby cause the com 
pound to thermally decompose and undergo a visible change 
image-Wise. Although a dye precursor besides a phthalide 
compound can also be used in this method, since the 
image-Wise color development is carried out by heat alone, 
this method is associated With the folloWing problems. The 
problems are that, since a large amount of heat is required 
When images are Written, the apparatus is necessarily large 
and the processing speed is sloW and that fogging tends to 
occur in non-image portions due to remaining heat or 
accumulated heat derived from the Writing step. Another 
problem is a storability problem that, since the color devel 
opment is controlled by heat alone, fogging tends to occur 
during storage. 

[0011] Japanese Patent No. 2744101 describes a heat 
sensitive element Which forms images When heated image 
Wise and Which comprises a dye precursor substituted by a 
blocking group that can be thermally removed When heated 
and a leaving group that irreversibly leaves When heated. 
This heat-sensitive element is also associated With problems 
similar to those of the thermal image-forming method 
described in JP-B No. 5-42359 because the color develop 
ability is controlled by heat alone. Another problem is a 
storability problem that, since the developed color is not 
?xed, the dye precursor is gradually decomposed in the 
White background portions (non-image portions) and fog 
ging tends to occur, for example, under a thermally enforced 
condition. 

[0012] Accordingly, a dye precursor, Which develops color 
by an element other than heat or by the action of heat and an 
element other than heat, is desired. 

[0013] Further, JP-A No. 5-204087, PCT National Publi 
cation No. 8-507885, and PCT National Publication No. 
10-502460 disclose photo- and heat-sensitive photographing 
materials using dye precursors. HoWever, since these mate 
rials use silver halides as a photosensitive material, a need 
exists for an image-forming material capable of forming 
images in a perfectly dry processing system Without using 
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silver halides (hereinafter referred to as “non-silver salt” 
system) from the standpoint of storability, ease in handling, 
etc. 

SUMMARY OF THE INVENTION 

[0014] An object of the present invention is to provide an 
aZomethine dye precursor as a useful novel compound 
Which can develop color by the action of a deblocking agent 
or by the action of heat and a deblocking agent and Which, 
When used in the image-forming layer of an image-forming 
material, exhibits good color development by a small 
amount of energy and provides images having very good 
durability. 
[0015] Another object of the present invention is to pro 
vide a single-color or multicolor image-forming material 
capable of forming high-quality and highly durable images 
in a rapid Way in a perfectly dry processing system, Which 
does not require a developing solution or the like and does 
not produce Wastes, and to provide an image forming 
method using the image-forming material. 

[0016] The objects described can be achieved by the 
present invention described beloW. That is, the ?rst aspect of 
the present invention is an aZomethine dye precursor repre 
sented by the folloWing general formula (1): 

general formula (1) 

/X\ 
, —'C—N—Ar 

'. CP | 

[0017] In the general formula (1), Ar represents an aro 
matic ring Which may have a substituent or a heterocycle; 
and X represents a bivalent group linking a carbon atom and 
a nitrogen atom. Cp represent a coupler residue Which may 
or may not form a ring. 

[0018] The second aspect of the present invention is an 
image-forming material comprising a support having 
thereon an image-forming layer containing at least one 
deblocking agent and at least one aZomethine dye precursor 
represented by the folloWing general formula (1): 

General formula (1) 

i /X\ 
,—C—N—Ar 
I Cp 

[0019] Wherein Ar represents an aryl group or a hetero 
cyclic group Which may each have a substituent; X repre 
sents a bivalent group linking a carbon atom and a nitrogen 
atom; and Cp represent a coupler residue Which may or may 
not form a ring. 

[0020] The third aspect of the present invention is an 
image-forming method comprising the steps of: 

[0021] (a) forming an image-forming material by 
disposing an image-forming layer on a support, With 
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the image-forming layer containing at least one 
deblocking agent and at least one aZomethine dye 
precursor represented by the folloWing general for 
mula (1): 

General formula (1) 

/X\ 
, —’C—N—Ar 

'. CP | 

[0022] Wherein Ar represents an aryl group or a hetero 
cyclic group Which may each have a substituent; X repre 
sents a bivalent group linking a carbon atom and a nitrogen 
atom; and Cp represent a coupler residue Which may or may 
not form a ring; 

[0023] (b) producing a visible image by heating and/ 
or pressing the image-forming material. 

[0024] The aZomethine dye precursor of the present inven 
tion produces an aZomethine dye (i.e., develops a color) by 
the action of a deblocking agent at room temperature or in 
a temperature range in Which the aZomethine dye precursor 
does not develop a color on its oWn by being heated alone 
unless a deblocking agent is present. The use of the aZome 
thine dye precursor of the present invention in an image 
forming layer of the image-forming material enables the 
image-forming material to develop a good color using a 
small amount of energy, imparts high sensitivity, and raises 
durability such as storability of the images obtained to a very 
good level. 

[0025] Unlike an image-forming material and an image 
forming method using a dye precursor Which develops a 
color by heat alone, the image-forming material and the 
image-forming method of the present invention, Which uses 
a novel aZomethine dye precursor capable of developing a 
color When brought into contact With a deblocking agent, has 
a high sensitivity and can rapidly form a high-quality and 
highly durable image Whose non-image portions are less 
likely to produce fogging. If necessary, at least one photo 
polymeriZation initiator and at least one polymeriZable com 
pound may be incorporated in the image-forming layer; and 
this incorporation enables the image-forming layer to have 
high sensitivity to light and to provide highly durable images 
having a good hue. Furthermore, if necessary, the thus 
obtained image, including image portions and background 
portions (non-image portions), may be polymeriZed; and this 
polymeriZation can ?x the image and thus raise the dura 
bility to a higher level. 

BRIEF DESCRIPTION OF THE DRAWING 

[0026] FIG. 1 is an enlarged cross-sectional vieW of the 
image-forming material prepared in the eXamples. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0027] [AZomethine Dye Precursor] 
[0028] First, the aZomethine dye precursor of the present 
invention is eXplained beloW. The aZomethine dye precursor 
of the present invention is a dye precursor, Which, When 
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brought into contact With a deblocking agent, produces an 
aZomethine dye (i.e., develops a color), and is a dye pre 
cursor represented by the following general formula 

General formula (1) 

, /X\ 
,—C—N—Ar 
'\ CP 

[0029] In the general formula (1), Ar represents an aryl 
group or a heterocyclic group Which may each have a 
substituent; and X represents a bivalent group linking a 
carbon atom and a nitrogen atom. Cp represents a coupler 
residue Which may or may not form a ring. 

[0030] Ar in the general formula (1) represents an aryl 
group or a heterocyclic group Which may each have a 
substituent, Wherein examples of the aryl group Which may 
have a substituent include, for example, groups represented 
by the folloWing structural formula 

Structural formula (3) 

(RIDE. 

[0031] In the structural formula (3), R11 and R12 each 
represents a hydrogen atom, an alkyl group, an aryl group, 
a halogen atom, a cyano group, a nitro group, SO3H, a 
heterocyclic group, NR13R14, ORls, COZH, SR15, COR16, 
CO2R18, SO2R16, SOR16, CONR17R18. R11 is preferably 
NR13R14. R11 and R12 may join together to form a ring. 
When R11 and R12 each has a dissociative proton such as 
OH, COZH, or SO3H, a salt may be formed With an inorganic 
cation or an organic cation such as a tetraalkylammonium 
cation. 

[0032] R13 and R14 each represents a hydrogen atom, an 
alkyl group, an aryl group, or a heterocyclic group. And the 
alkyl group, the aryl group, and the heterocyclic group may 
each have a substituent. 

[0033] Preferably, R13 and R14 are each a hydrogen atom, 
an alkyl group having 1 to 30 carbon atoms, and an aryl 
group having 6 to 20 carbon atoms. Speci?c examples of R13 
and R14 include hydrogen, methyl, ethyl, propyl, butyl, 
octyl, octadecyl, hydroxyethyl, methanesulfonylaminoethyl, 
phenoxyethyl, cyanoethyl, benZoyloxyethyl, cyclohexyl, 
phenyl, tolyl, methoxyphenyl, and benZyl. 

[0034] NR13R14 may form a ring Which may contain a 
heteroatom such as O, S, N by R13 and R14, or the like, or 
otherWise may form a ring together With the phenyl ring by 
Which NR13R14 is substituted. 

[0035] R15 represents a hydrogen atom, COR16, CO2R16, 
SOZR16 CONR17R18, an alkyl group, or an aryl group; and 
R16 represents a hydrogen atom, an alkyl group, an aryl 
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group, or a heterocyclic group. R17 and R18 each represents 
a hydrogen atom, an alkyl group, an aryl group, or a 
heterocyclic group. R15 is preferably a hydrogen atom, 
COR16, CO2R16, SO2R16, CONR17R18, an alkyl group, or 
an aryl group, each having 1 to 40 carbon atoms. Speci?c 
examples of R15 include hydrogen atom, methyl, ethyl, 
octyl, benZyl, phenyl, acetyl, benZoyl, ethoxycarbonyl, phe 
nylsulfonyl, and dibutylaminocarbonyl. 

[0036] The above-mentioned SO3H, COZH, and OH may 
be in salt form. 

[0037] The alkyl group, the aryl group, and the heterocy 
clic group listed as R11~R18 in the general formula (1) may 
have substituents. Examples of the substituents include an 
alkyl group, an aryl group, a hydroxyl group, a nitro group, 
a cyano group, a halide group, an alkylsulfonyl group, an 
arylsulfonyl group, an alkoxycarbonyl group, an aryloxy 
carbonyl group, an acyl group, an amino group, an alky 
lamino group, a dialkylamino group, an acylamino group, an 
alkylsulfonylamino group, an arylsulfonylamino group, a 
carbamoyl group, a sulfamoyl group, an alkylthio group, an 
arylthio group, a heterocyclic group, an arylamino group, a 
diarylamino group, an arylalkylamino group, an alkoxy 
group, and an aryloxy group. 

[0038] Examples of the heterocyclic group of Ar as an 
heterocyclic group Which may have a substituent in the 
general formula (1) include pyridine, pyrimidine, triaZine, 
pyridaZine, pyraZine, furan, thiophene, pyrrole, pyraZole, 
triaZole, isooxaZole, isothiaZole, imidaZole, oxaZole, thiaZ 
ole, and tetraZole. Examples of the substituents include those 
illustrated by R11 and R12 described previously. 

[0039] In the general formula (1), Ar may be fused With an 
aromatic ring or a heterocycle. The alkyl group included in 
Ar may or may not be saturated, or otherWise may be a ring. 

[0040] Cp in the general formula (1) represents a coupler 
residue. As these couplers, all couplers knoWn in the ?eld of 
silver salt photography, diaZo heat-sensitive recording mate 
rials, etc. can be used. 

[0041] Examples of the couplers are described in Research 
Disclosure No. 17643, VII, -C~G and in Research Disclo 
sure No. 307105, VII, -C~G. Among these couplers, pref 
erable are non-diffusive couplers having hydrophobic 
groups that are called ballast groups, couplers having no 
hydrophobic groups, and polymeriZed couplers. The cou 
plers that are preferably used in the present invention 
include cyan couplers, such as naphthol-based couplers, 
phenol-based couplers, and so on. Examples of the cyan 
couplers are described in US. Pat. Nos. 2,369,929, 2,772, 
162, 2,801,171, 2,895,826, 3,446,622, 3,758,308, 3,772,002, 
4,052,212, 4,126,396, 4,146,396, 4,228,233, 4,254,212, 
4,296,199, 4,296,200, 4,327,173, 4,333,999, 4,334,011, 
4,343,011, 4,427,767, 4,451,559, 4,690,889, and 4,775,616, 
German Laid-Open Patent Application No. 3,329,729, Euro 
pean Patent Nos. 121,365A and 249,453A, JP-A No. 61-42, 
658, etc. Examples of magenta couplers include imidaZole 
[1,2-b]pyraZoles described in US. Pat. No. 4,500,630 and so 
on, and pyraZolo[1,5-b][1,2,4]triaZoles described in US. 
Pat. Nos. 4,540,654 and so on. 

[0042] Other examples include a pyraZolotriaZole coupler 
described in JP-A No. 61-65,245 in Which a branched alkyl 
group is linked directly to a 2-, 3-, or 6-position of the 
pyraZolotriaZole ring; a pyraZoloaZole coupler described in 
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JP-A No. 61-65,245 Which contains in the molecule thereof 
a sulfonamide group; a pyraZoloaZole coupler described in 
JP-A No. 61-147,254 Which has an alkoxyphenylsulfona 
mide ballast group; a pyraZolotriaZole coupler described in 
European Patent (Laid Open) Nos. 226,849 and 294,785 in 
Which the pyraZolotriaZole ring has an alkoxy or aryloxy 
group in a 6-position; and couplers described in US. Pat. 
Nos. 3,061,432, 3,725,067, 4,310,619, 4,351,897, and 
4,556,630, European Patent No. 73,636, JP-A Nos. 55-118, 
034, 60-35,730, 60-43,659, 60-185,951, and 61-72,238, 
International Patent Application Laid Open No. WO 
88/04795, Research Disclosure No. 24220, Research Dis 
closure No. 24230, and so on. Examples of yelloW couplers 
include couplers described in Us. Pat. Nos. 3,933,501, 
3,973,968, 4,022,620, 4,248,961, 4,314,023, 4,326,024, 
4,401,752, and 4,511,649, European Patent No. 249,473A, 
JP-B No. 58-10,739, U.K. Patent Nos. 1,425,020 and 1,476, 
760, and so on. 

[0043] Typical examples of dye-forming couplers that are 
polymeriZed are described in US. Pat. Nos. 3,451,820, 
4,080,211, 4,367,282, 4,409,320, and 4,576,910, European 
Patent No. 341,188A, U.K. Patent No. 2,102,137, and so on. 

[0044] Other couplers include those described, for 
example, in Japanese Patent Application No. 9-260336, 
JP-A No. 11-116544, and so on. 

[0045] Next, the linking group X in the general formula 
(1) is described beloW. Preferably, X is a bivalent group 
having the folloWing structural formula. 

—Q1—(Q2)1—(Q3)m(Q4)n—Q5— 
[0046] In the formula described above, Q1, Q2, Q3, Q4, 
and Q5 are linking groups constituting X; and l, m, and n are 
each 0 or an integer of 1. Examples of Q1, Q2, Q3, Q4, and 
Q5 include the folloWing groups. Q1 is on the side linked to 
the carbon atom While Q5 is on the side linked to the nitrogen 
atom. 

[0047] In the formulae described above, Y represents an 
oxygen atom or a sulfur atom. 

[0048] In the formulae described above, R19, R20 and R21 
each represents a substituent, examples of Which include the 
substituents listed as examples of R11. R19, R20, and R21 may 
each form a ring With other atoms in X. 

[0049] In the formulae described above, R12 represents a 
substituent, examples of Which include the substituents 
listed as examples of R11. R22 may form a ring With other 
atoms in X. 
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[0050] In the formulae described above, R23 and R24 each 
represents a substituent, examples of Which include the 
substituents listed as examples of R11. R23 and R24 may each 
form a ring With other atoms in X. 

[0051] 
substituent, examples of Which include the substituents 

In the formulae described above, R25 represents a 

listed as examples of R11. R25 may form a ring With other 
atoms in X. 

[0052] In the formula described above, Q1, Q2, Q3, Q4, 
and Q5 may each independently form an aryl group or a 

heterocyclic group (i.e., a so-called arylene group or a 

bivalent heterocyclic group). Examples of the aryl group 
include a phenyl group, a chlorophenyl group, a methox 

yphenyl group, a naphthyl group, and the like. Examples of 

the heterocyclic group include pyraZole, imidaZole, triaZole, 
tetraZole, pyridine, pyrimidine, triaZine, pyridaZine, pyra 
Zine, furan, thiophene, pyrrole, isooxaZole, isothiaZole, 
oxaZole, thiaZole, and the like. The aryl group and the 
bivalent heterocyclic group may have in any position thereof 
the linking bonds. The aryl group and the heterocyclic group 
may each have a substituent. Examples of the substituent 

group include an alkyl group, an aryl group, a hydroxyl 

group, a nitro group, a cyano group, a halide group, an 

alkylsulfonyl group, an arylsulfonyl group, an alkoxycarbo 

nyl group, an aryloxycarbonyl group, an acyl group, an 

amino group, an alkylamino group, a dialkylamino group, an 

acylamino group, an alkylsulfonylamino group, an arylsul 

fonylamino group, a carbamoyl group, a sulfamoyl group, 

an alkylthio group, an arylthio group, a heterocyclic group, 

an alkoxy group, and an aryloxy group. The aryl group may 
be fused With a heterocycle; and the heterocyclic group may 
be fused With an aromatic ring. The linkage may be at any 

position on the ring of the aryl group or of the heterocyclic 

group. 

[0053] 
rings in Q1, Q2, Q3, Q4, and Q5 may each form a salt such 

In the formula described above, the heterocyclic 

as a sulfonium salt, an oxonium salt, or a quaternary salt. 

[0054] 
sent alkyl groups and aryl groups, examples of Which 

In the formulae described above, R26~R31 repre 

include the alkyl groups and aryl groups listed as examples 
of R13 and R14. Z“ represents an anion. The anion may be an 

inorganic anion or an organic anion. Examples of the inor 
ganic anion include a hexa?uorophosphate ion, a hydrogen 
?uoride ion, a chloride ion, a bromide ion, a hydrogensulfate 
ion, and so on. Examples of the organic anion include a 
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poly?uoroalkylsulfonate ion, a poly?uoroalkylcarbonate 
ion, a tetraphenylborate ion, an aromatic carboXylate ion, an 
aromatic sulfonate ion, and so on. 

[0055] In the general formula (1), the ring formed by X, N, 
and C is preferably a 5~7-membered ring and more prefer 
ably a 6-membered ring or a 7-membered ring. More pref 
erably, Ar has the following structure. More preferably, Cp 
is an acylacetanilide, a pyraZolotriaZole, a pyraZolone, a 
pyridone, a barbituric acid, a pyrrolotriaZole, a naphthol, a 
phenol, or an imidaZole. Q1 in X is more preferably —O—, 
—S—, —N(R22)—, —N=, or a bivalent heterocycle. Q5 is 
more preferably —C(=O)— or —SO2—. A combination of 
the foregoing is particularly preferable. 

NHCOCHO 
O O l 

C H 
N 2 5 

H 
CZHS 

Cl 

)=O 
NH cH3 

O O 

CH3 N 
H OC7H15(n) 

HN N 

0 

CH3 

NHCOCHO 
O O l 

C H 
N 2 5 

H 
C H 

C1 2 5 

Z 
E Z 
/ 

H 0 CH3 
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R13 
\ 
N R150 
/ 

R14 

[0056] Speci?c eXamples of the aZomethine dye precur 
sors represented by the general formula (1) are given beloW. 
HoWever, it should be noted that the present invention is not 
limited to these examples. 

(2) 

NHCOC H 
O O 17 35 

(4) 
NHCOC H 

O O 17 35 

N 
H 

c1 
HN N N(C2H5)2 

0 

CH3 

(6) 

NHCOC H 
O O 17 35 
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-continued 

(13) 

l @iomHmococHzN NCH2CO2(CH2)2O@ 
0%0 c H 2 5 

N N N/ 

L X \/\OH 
E 0 CH3 

(14) (15) 

(16) (17) 

(1s) (19) 
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(62) (63) 

NH CH3 
0 NH 

\ o 

N N N(C2H5)2 (- 3 o N oC3H5 

— so 

(64) (65) 
CH3 

(66) (67) 
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-continued 
(68) (69) 

(70) (71) 
(0C4H9 

N370 NC co2 CH3 N 

5 Ho (of; 

HNT 

[0057] Next, the methods of preparing the aZomethine dye [0059] reaction formula (1) 
precursors represented by the general formula (1) are 
explained. The aZomethine dye precursors represented by 
the general formula (1) can be prepared by any one of the X 

folloWing 3 methods. K \ /X\ 
C—H HN Ar C—N—Ar 

El oxidizing agent @ 
[0058] The ?rst method is a method Wherein a compound 
A in Which a coupler portion and N—Ar are linked by X is A 
prepared by oXidative coupling (see the folloWing reaction 
formula 
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[0060] The second method is a method comprising the 
steps of forming a compound B by oxidative coupling of a 
coupler portion having Y and N—Ar having Z, said Y and 
Z, When combined, becoming a linking group X, and there 
after linking Y and Z (i.e., conversion into X) (see the 
folloWing reaction formula 

reaction formula (2) 

@J 
L Z“. 

@J 

—> 

oxidizing agent 

[0061] Wherein, for example, 

N02 

NHCO — 

[0062] The third method is a method comprising the steps 
of forming a compound C by oxidative coupling of a coupler 
portion having a substituent L capable of easily leaving as an 
anion and N—Ar having X and thereafter introducing X into 
the coupler portion (see the folloWing reaction formula 

reaction fprmula (3) 

II“ HX’-\ 
C—H + HN—Ar 

Q1 
Ir HX/\ 
C—_N—Ar 

@ 

—> 

oxidizing agent 

[0063] Wherein, for example, Lis a halogen atom (e.g., Cl, 
Br, or the like) or the folloWing formula. 

Sep. 6, 2001 

—OSO2@ CH3 

[0064] The oxidative coupling in the above-described 
reaction represented by the reaction formula (1), (2), or (3) 
is explained beloW. 

[0065] Although this oxidative coupling reaction may be 
performed under any of acidic, neutral, and basic conditions, 
the reaction is preferably performed under a basic condition. 

[0066] Examples of the oxidiZing agent include manga 
nese peroxide, potassium permanganate, manganese (III) 
acetate, potassium hexacyanoferrate (III), chromium(VI) 
oxide/pyridine complex, mercury (II) acetate, lead tetraac 
etate, silver (II) oxide, and so on. Among these compounds, 
manganese peroxide and potassium hexacyanoferrate (III) 
are preferable. The suitable amount to be used of the 
oxidiZing agent is 1 to 10 equivalents, preferably 1 to 5 
equivalents, per equivalent of the substrate. 

[0067] Examples of the base include organic bases such as 
triethylamine, pyridine, and DBU, alkali metal hydrides 
such as sodium hydride and potassium hydride, metal alco 
holates such as sodium methylate, sodium ethylate, and 
potassium butylate, alkaline earth metal hydroxides such as 
calcium hydroxide and magnesium hydroxide, alkali metal 
carbonates such as sodium hydrogencarbonate, potassium 
hydrogencarbonate, sodium carbonate, and potassium car 
bonate, alkali metal salts of loWer carboxylic acids such as 
sodium formate and sodium acetate, and soon. Among these 
compounds, organic bases such as triethylamine and pyri 
dine, and alkali metal carbonates are preferable. The suitable 
amount to be used of the base is 1 to 10 equivalents per 
equivalent of the substrate. 

[0068] Examples of the solvent include aromatic hydro 
carbons such as benZene, toluene and xylene, chain-like or 
cyclic aliphatic hydrocarbons such as pentane, hexane, hep 
tane, and cyclohexane, ethers such as diethyl ether, diiso 
propyl ether, tetrahydrofuran, dioxane, and ethylene glycol 
dimethyl ether, halogenated hydrocarbons such as dichloro 
emethane and 1,2-dichloroethane, nitrites such as acetoni 
trile, acetate esters such as methyl acetate and ethyl acetate, 
N,N-dimethylformamide, N,N-dimethylacetamide, dim 
ethyl sulfoxide, acetic acid, and mixtures of these solvents. 
In addition, in the case of a Water-insoluble solvent, the 
reaction may be performed in a tWo-phase system compris 
ing the solvent and an aqueous solution of the base described 
above. The amounts to be used of these solvents are not 
particularly limited. 

[0069] The reaction temperature is normally selected from 
temperatures ranging from room temperature to the boiling 
point of the solvent, and is preferably 20 to 70° C. 

[0070] The reaction time is normally 0.5 to 24 hours, 
although it depends on the reaction temperature. 

[0071] After the completion of the reaction, the product 
can be taken out by ordinary post-treatment such as extrac 
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tion. Further, if necessary, the product can be puri?ed by a 
purifying means such as silica gel column chromatography 
and recrystallization. 

[0072] Speci?c examples of the synthesis of the aZome 
thine dye precursors represented by the general formula (1) 
are given beloW. 

[0073] (Synthesis of the aZomethine dye precursor (33) of 
the present invention according to the reaction formula 

CH3 
CH3 5 

C2H5 
/ 

/ \ NHCONH N\/\ N 
\ 
N NH NHSO2CH3 

\ CeH13(n) 
N_ 

NHCOCHO 

CH3 

(1) 

NH 

CH3 5 o 

/ N 
N 
\ \ 

N\ N CH3 
N_ 

NHCOCHO 

CH3 

(33) 

[0074] According to the reaction formula described above, 
90 mL of ethyl acetate and 46 mL of a 10% sodium 
carbonate aqueous solution Were added to 4.44 g (4.64 
mmol) of the compound While the resulting reaction 
solution Was stirred, 3.21 g (9.75 mmol) of potassium 
heXacyanoferrate (III) Was added. After the addition, the 
reaction solution Was stirred for 30 minutes at room tem 

perature. Next, the reaction solution Was separated into 
layers. The organic layer Was Washed With Water, thereafter 
dried, and concentrated under a reduced pressure. An oily 
product thus obtained Was puri?ed by silica gel column 
chromatography (eluent: ethyl acetate/heXane=3/1). As a 
result, the compound (33) (3.83 g of a yelloWish solid 

/ 
N 

CeH13(n) 
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substance in 86% yield) Was obtained. The physical prop 
erties of the compound (33) thus obtained Were as folloWs. 

[0075] [m.p.: 102~103o C.,1H-NMR(CDCl3): 8.07~8.18 
(m, 1H) 7.25~7.46 (m, 1H), 7.11~7.25 (m, 2H), 6.96~7.11 
(m, 1H), 6.71~6.89 (m, 1H), 6.55~6.65 (m, 2H), 6.43~6.51 
(m, 1H), 6.30~6.43 (m, 1H), 6.20~6.23 (m, 1H), 5.80~5.87 
(m, 1H), 5.56~5.72 (m, 1H), 4.56 (t, 1H), 3.56~3.67 (m, 
1H), 3.42~3.56 (m, 1H), 3.40 (t, 2H), 3.32 (q, 2H), 3.21 (t, 

potassium carbonate 

2H), 2.95~3.03 (m, 1H), 2.91 (s, 3H), 2.33 (s, 3H), 
2.05~2.18 (s, 3H), 1.82~1.98 (m, 5H), 1.58 (q, 2H), 
1.05~1.40 (m, 25H), 0.85 (t, 3H), 0.56~0.68 (m, 6H)] 

[0076] A solution of the compound (33) in ethyl acetate 
(5x1005 mol/L) Was prepared. When 0.1 mL osurfacetic acid 
Was added to 2 mL of the solution described above and the 
resulting solution Was heated to 90° C., the solution devel 
oped a magenta color. When ethyl 6-bromocaproate Was 
used in place of the acetic acid and the solution Was heated 
in the same Way, a magenta color Was also developed. 

[0077] The compound [I] in the reaction formula 
described above can be synthesiZed in the folloWing Way. 
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CH3 C1 

/ \ sH 
N 
\ 
N NH 

\ C6H13(I1) NH; 
N— — 

NHCoCHo 

CH3 

(2) 

CH3 5 

N/ \ \ CH3 
N\ NH 

C6H13(n) 
C2H5\N NHCo NHCoCHo 2 CH3SO2NH/\/ 

CH 
3 (4) 

(3) 

CH3 5 CH3 

/C2H5 N/ \ NHCoNH N 
\ NH \/\NHSO2CH3 

\ C6H13(n) 
N_ 

NHCoCHo 

CH3 

[0078] According to the reaction formula described above, 
500 rnL of DMAC Was added to 60 g (0.105 rnol) of the 
compound [2] and 171 g (0.137 rnol) of o-arninoben 
Zenethiol. Further, 10.6 g (0.105 rnol) of triethylarnine Was 
added. After the addition, the resulting reaction solution Was 
stirred for 3 hours at 100° C. (a gas-Washing bottle contain 
ing an antifoarning agent Was connected to the reaction 
vessel). After that, the reaction solution Was poured into ice 
Water, and a yelloWish solid substance Which Was deposited 
Was collected by ?ltration and Washed With Water. The 
substance thus obtained Was dried and thereafter recrystal 
liZed from an ethyl acetate/hexane rniXture. By this recrys 
talliZation, the compound [3] Was obtained as a White solid 
substance (1st: 79 g). The ?ltrate Was concentrated and 
thereafter recrystallized from an ethyl acetate/hexane mix 
ture. By this recrystalliZation, the compound [3] Was 

(1) 

obtained as a White solid substance (2nd: 28.5 g). As a result, 
the total amount of the compound [3] obtained Was 107.5 g 
and the yield Was 78%. The physical properties of the 
compound [3] thus obtained Were as folloWs. 

[0079] [rn.p. ; 1s5~1s7° C.,1H-NMR(CDC13): 7.13~7.20 
(rn, 2H) 6.98~7.04 (rn, 1H), 6.80 (dd, 1H), 6.71 (dd, 1H), 
6.56~6.66 (rn, 2H), 6.36 (d, 1H), 4.55 (t, 1H), 4.31 (brs, 2H), 
3.42~3.70 (rn, 2H), 3.08~3.22 (rn, 1H), 2.43 (s, 3H), 
1.77~1.90(rn, 5H), 1.55 (q, 2H), 1.12~1.36 (rn, 22H), 0.87 (t, 
3H), 0.58~0.67 (rn, 6H)] 

[0080] Further, 60 rnL osurfacetonitrile Was added to 3.95 
g (5.98 rnrnol) of the compound [3] obtained above and 3.04 
g (7.77 rnrnol) of the compound Furtherrnore, 0.644 g 
(6.57 rnrnol) of triethylarnine Was added. After the addition, 
the resulting reaction solution Was stirred for 4 hours under 






































































