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[57] ABSTRACT 
The present invention offers a silver halide photo 
graphic light-sensitive material which is excellent in dye 
image storage stability, which undergoes little change 
in the photographic performance thereof between initi 
ation and completion of continuous processing, which 
has excellent color reproducibility and suf?cient color 
developability. The present invention comprises a silver 
halide photographic light-sensitive material having at 
least one silver halide emulsion layer containing a dye 
forming coupler on the support, wherein said silver 
halide emulsion layer contains at least one compound 
having an ester group and an oxidation potential of not 
more than 1800 mV. 

2 Claims, No Drawings 

A statutory invention registration is not a patent. It has 
the defensive attributes of a patent but does not have the 
enforceable attributes of a patent. No article or advertise 
ment or the like may use the term patent, or any term 
suggestive of a patent, when referring to a statutory in 
vention registration. For more speci?c information on the 
rights associated with a statutory invention registration 
see 35 U.S.C. 157. 
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SILVER HALIDE PHOTOGRAPHIC 
LIGHT-SENSITIVE MATERIAL 

FIELD OF THE INVENTION 

The present invention relates to a silver halide photo 
graphic light-sensitive material, more speci?cally a sil 
ver halide photographic light-sensitive material which 
is good in image storage stability and excellent in color 
developability and color reproducibility and which 
undergoes little change in the photographic perfor 
mance thereof in continuous processing. 

BACKGROUND OF THE INVENTION 

In silver halide photographic light-sensitive materials 
undergoing direct viewing, such as color printing pa 
per, it is a common practice to use a yellow coupler, a 
magenta coupler and a cyan coupler in combination as 
dye-forming couplers. These couplers are required to 
offer the desired level of basic performance, including 
the color reproducibility, color developability and 
image storage stability in the dye image obtained. In 
recent years, there has been increasing demand from 
users for improved dye image storage stability and im 
proved color reproducibility leading to exact reproduc 
tion of the original color of the subject. 
For improving image storage stability, the use of a 

phenol or piperidine derivative with a particular struc 
ture is proposed in Japanese Patent Examined Publica 
tion Nos. 1420/1976 and 6623/ 1977 and Japanese Patent 
Publication Open to Public Inspection (hereinafter re 
ferred to as Japanese Patent O.P.I. Publication) Nos. 
87456/1984 and 96944/1991. However, these methods 
often result in reduction in coloring density. 

Also, since the absorption characteristic of the ob 
tained dye image is very important in color reproduc 
tion; couplers with good absorption characteristic have 
recently been studied actively. For example, the 
pivaloylacetanilide yellow couplers described in Japa 
nese Patent O.P.I. Publication No. 123047/ 1988, 
9051/1992 and Japanese Patent Application No. 
245949/ 1990, which have an alkoxy group in the anilide 
moiety thereof, were found useful for color printing 
“paper because they form a dye with sharp absorption. 
However, various investigations of these yellow cou 
plers revealed'a drawback of insufficient stability to 
light, i.e., light fastness, of the dye image formed. 

Also, in color photographic light-sensitive materials 
and light-sensitive materials for printing, there recently 
has been increasing demand for high sensitivity and 
stable processing with the trend toward time reduction 
in the printing and developing processes. Particularly 
the photographic performance change with change in 
processing solution component concentration in contin 
uous processing has posed an increasingly difficult 
problem in rapid processing. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
silver halide photographic light-sensitive material ex 
cellent in storage stability to heat and light. It is another 
object of the present invention to provide a silver halide 
photographic light-sensitive material excellent in color 
developability. It is still another object of the present 
invention to provide a silver halide photographic light 
sensitive material undergoing little change in the photo 
graphic performance thereof in continuous processing. 
It is yet another object of the present invention to pro 
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2 
vide a silver halide photographic light-sensitive mate 
rial excellent in color reproduction. 
The objects of the present invention described above 

are accomplished by the following constituents: 
(l) A silver halide photographic light—sensitive mate 

rial having at least one silver halide emulsion layer 
containing a dye-forming coupler on the support, 
wherein said silver halide emulsion layer contains at 
least one compound having an ester group and an oxida 
tion potential of not more than 1800 mV. 

(2) A silver halide photographic light-sensitive mate 
rial as described in (1) above, wherein said compound 
having an ester group and an oxidation potential of not 
more than 1800 mV is a compound represented by the 
following formula 1: 

R11 Formula I 

0 

R12 

(wherein R11 and R12 independently represent an alkyl 
group; R13 represents a divalent binding group; 
R14represents a hydrogen atom or a substituent.) 

(3) A silver halide photographic light-sensitive mate 
rial as described in (1) above, wherein said compound 
having an ester group and an oxidation potential of not 
more than 1800 mV is a compound represented by the 
following formula II: 

(t)C.-,H9 Formula II 

R 1 R22 

(wherein R21 and R22 independently represent a hydro 
gen atom or an alkyl group having 1 to 5 carbon atoms; 
J represents an alkylene group or a simple bond; 
R23represents a heterocyclic residue.) 

(4) A silver halide photographic light-sensitive mate 
rial as described in (l), (2) or (3) above, wherein said 
dye-forming coupler is a yellow coupler. 

(5) A silver halide photographic light-sensitive mate 
rial as described in (1), (2), (3) or (4) above, wherein said 
dye-forming coupler is a yellow coupler represented by 
the following formula Y-I: 

0R2 Formula Y-I 

(R3). 
nlcocnconn 

(wherein R1 represents an alkyl group or a cycloalkyl 
group; R2 represents an alkyl group, a cycloalkyl group, 
an aryl group or an acyl group; R3 represents a group 
capable of substituting a benzene ring; n represents 0 or 
1; X1 represents a group capable of splitting off upon 
coupling with the oxidation product of a developing 
agent; y1 represents an organic group.) 
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(6) A silver halide photographic light-sensitive mate 
rial as described in (1), (2), (3), (4) or (5) above, wherein 
said dye-forming coupler is a cyan coupler. 

(7) A silver halide photographic light-sensitive mate 
rial having photographic structural layers including a 
blue-sensitive silver halide emulsion layer, a green-sen 
sitive silver halide emulsion layer and a red-sensitive 
silver halide emulsion layer on the support, wherein at 
least one of said blue-sensitive silver halide emulsion 
layers contains at least one kind of the yellow coupler 
represented by formula ‘Y-I, described in (5) above, and 
one kind of the compound represented by formula II, 
described in (3) above. 

DETAILED DESCRIPTION OF THE 
INVENTION 

First, the compound relating to the present invention 
(hereinafter referred to as the compound of the present 
invention), which has an ester group and an oxidation 
potential of not more than 1800 mV, is described below. 

In the present invention, oxidation potential is de 
?ned to be obtained by cyclic voltammetry. Oxidation 
potential can be determined by taking a cyclic voltamo 
gram at a sweeping speed of 50 mV/second in acetoni 
trile solvent at 20° C., using platinum for a working 
electrode, an indicator electrode and saturated calomel 
for a reference electrode and tetra-n-butyl-ammonium 
perchlorate as a supporting electrolyte. 
For the present invention, a compound represented 

by the following formula I or II is desirable. 

R11 Formula I 

R12 

(wherein R11 and R12 independently represent an alkyl 
group; R13 represents a divalent binding group; R14 
represents a hydrogen atom or a substituent.) 

(0C4H9 Formula H 

HO CH2CH2—tlIl3—O—J—R23 
o 

R 1 R22 

(341-190) 

HO (crr2)2—?—o 

041-190) 
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4 
wherein R21 and R22 independently represent a hydro 
gen atom or an alkyl group having 1 to 5 carbon atoms; 
J represents an alkylene group or a simple bond; 
R23represents a heterocyclic residue. 

Next, the compounds represented by formulas I and 
II are described below. 

In formula I, R11 and R12 independently represent an 
alkyl group. Examples of preferable alkyl groups for 
Rlland Rl2 include linear or branched alkyl groups 
having 1 to 24 carbon atoms, such as a methyl group, an 
ethyl group, an isopropyl group, a t-butyl group, an 
octyl group, a 2~ethylhexyl group, a dodecyl group, a 
tetradecyl group, an eicosyl group and a benzyl group, 
with preference given to branched alkyl groups. 
R13 represents a divalent binding group. Examples of 

groups for R13 include an ‘alkylene group and a pheny 
lene group, which groups may have a substituent. The 
group for R13 is preferably a linear alkylene group. 
Also, the number of carbons contained in R13 preferably 
ranges from 1 to 10, more preferably from 2 to 6. 
R14 represents a hydrogen atom or a substituent. Ex 

amples of preferable substituents represented by Rl‘lin 
clude alkyl groups, cycloalkyl groups, alkenyl groups, 
aryl groups, alkylamino groups, alkylthio groups, 
arylthio groups, alkoxycarbonyl groups and acylox 
ycarbonyl groups. R14 preferably has at least one 
branching point in the molecular structure thereof. 
Examples of alkyl groups for R21 and R22 in formula 

II include a methyl group, an ethyl group, a propyl 
group, a butyl group and an amyl group, which alkyl 
groups may be branched. Examples of alkylene groups 
for J include alkylene groups having 1 to 20 carbon 
atoms, such as a methylene group, an ethylene group, a 
propylene group and a butylene group, which alkylene 
groups may be branched. Examples of heterocyclic 
residues for R23 include 5- or 6-membered ring residues 
containing a heteto atom such as of oxygen, sulfur or 
nitrogen, e.g., a thienyl group, a furyl group, a pyrrolyl 
group, a pyrrolidinyl group, a piperidyl group, a pipera 
zinyl group, a morpholino group, a thiacyclohexyl 
group, a dithiacyclohexyl group, an oxacyclohexyl 
group and a dioxacyclohexyl group, which heterocy 
clic residues may have been condensed with another 
heterocyclic ring or a hydrocarbon ring and may have 
formed a spiro compound. 

Also, the oxidation potential of the compound of the 
present invention is preferably in the range from 800 to 
1800 mV, more preferably from 1200 to 1500 mV. 
Examples of the compound of the present invention 

are given below, which are not to be construed as limi 
tative on the invention. 

I-l C4H9(t) 

CH 

(CH2) C O CH/ 3 
2 ll \ 

CH3 

HO 
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-continued 
C4I_-l9(t) 11-1 1 (341190) 11-12 

HO CH2CH2—~C--O—-[| HO CH2CH2—C—O 
ll 0 ll 
0 

(341490) C4H9(t) 

C4H9(t) H 11-13 C4119“) 11-14 
N 

HO CH2CH2—C—O—< HO CHZCH2—C-O—[ ] 
II II N 
0 N O H 

cargo) H CH3 

C4H9(t) 11-15 C4H9(t) 11-16 

I I CH3 
HO CH2CH2—?,—O HO CH2CH2-?1—OCH2—(‘: S S 

0 CH3 

C2H5 C4H9(t) 

041190) (341-190) 11-17 

(EH; 0 0 CH3 

H0 CH2CH7_—f|1—OCH2?—< >—?CH20i|:—c1-I;c1-I; OH 
0 CH3 0 0 CH3 0 

CH3 CH3 

C4H9(I) C4H9(t) 11-13 

(‘2H3 0 0 (‘CH3 
H0 CH2CH2—|C|1—OCH2(|:—< >——(|:CH7_O?,_CH2CH2 OH 

0 CH3 0 0 CH3 

(341-190) CH3 

(341190) 11-19 

, CH3 N 

H0 CH2CH2—?—0CH2?—< 
0 CH3 N 

CH3 

11-20 

(341-190) 

9“ O 

HO CHZCH7_—?II—OCHZCII‘<: S 0 CH3 0 

(341190) 

These compounds can easily be synthesized by the 
method described in European Patent No. 310,552. F U1 Y I 
These compounds may be used singly or in combina- 60 0R2 om a ‘ 

tion. The amount of their addition is preferably 5 to 300 (1(3),, 
mol %, more preferably 10 to 200 mol % relative to the RICOCH NH 
amount of couplers. co 

Next, the yellow couplers used for the present inven- X1 Y1 
tion are described below. Although any yellow coupler 
can be used without limitation in the present invention, 
a yellow coupler represented by formula Y-I is pre 
ferred. 

65 
(wherein R1 represents an alkyl group or a cycloalkyl 
group; R2 represents an alkyl group, a cycloalkyl group, 
an aryl group or an acyl group; R3 represents a group 
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capable of substituting a benzene ring; n represents 0 or 
1; X1 represents a group capable of splitting off upon 
coupling with the oxidation product of a developing 
agent; y1 represents an organic group.) 
Examples of the alkyl group for R1 in formula Y-I 

include a methyl group, an ethyl group, an isopropyl 
group, a t-butyl group and a dodecyl group. These alkyl 
groups for R1 may have a substituent. Examples of the 
substituent include a halogen atom, an aryl group, an 
alkoxy group, an aryloxy group, an alkylsulfonyl group, 
an acylamino group and a hydroxyl group. 
Examples of the cycloalkyl group for R1 include a 

cyclopropyl group, a cyclohexyl group and an adaman 
tyl group, with preference given to a branched alkyl 
group, more speci?cally a t-butyl group. 
Examples of the alkyl group or cycloalkyl group for 

R2 in formula Y-I include the groups speci?ed for R1. 
Examples of the aryl group for R2 include a phenyl 
group. These alkyl groups, cycloalkyl groups and aryl 
groups for R2 include those having the same substituent 
as speci?ed for R1. Examples of the acyl group for R2 
include an acetyl group, a propionyl group, a butyryl 
group, a hexanoyl group and a benzoyl group. The 
group for R2 is preferably an alkyl group or an aryl 
group, more preferably an alkyl group, and still more 
preferably a lower alkyl group having not more than 5 
carbon atoms. 
Examples of the group capable of substituting a ben 

zene ring, represented by R3 in formula y-I, include 
halogen atoms such as a chlorine atom, alkyl groups 
such as an ethyl group, an isopropyl group and a t-butyl 
group, alkoxy groups such as a methoxy group, aryloxy 
groups such as a phenyloxy group, acyloxy groups such 
as a methylcarbonyloxy group and a benzoyloxy group, 
acylamino groups such as an acetamide group and a 
phenylcarbonylamino group, carbamoyl groups such as 
an N-methylcarbamoyl group and an N-phenylcarbam 
oyl group, alkylsulfonylamino groups such as an ethyl 
sulfonylamino group, arylsulfonylamino groups such as 
a phenylsulfonylmaino group, sulfamoyl groups such as 
an N-propylsulfamoyl group and an N-phenylsulfamoyl 
group and imide groups such as a succinimide group 
and glutarimide group. n represents 0 or 1. 

In formula Y-I, y1 represents an organic group with 
out limitation, but it is preferably a group represented 
by the following formula Y-II: 

(wherein J represents —N (R5) —CO—-, ——CON (R5) 
—, ——COO-—, ——N (R5) —502- or —SO2-—-N (R5) —-; 
R4 and R5 independently represent a hydrogen atom, an 
alkyl group, an aryl group or a heterocyclic group.) 
Examples of alkyl groups for R4 and R5 include a 

methyl group, an ethyl group, an isopropyl group, a 
t-butyl group and a dodecyl group. Examples of aryl 
groups for R4 and R5 include a phenyl group and a 
naphthyl group. These alkyl groups or aryl groups for 
R4 and R5 include those having a substituent. The sub. 
stituent is not subject to limitation; typical examples 
thereof include halogen atoms such as a chlorine atom, 
alkyl groups such as an ethyl group and a t-butyl group, 
aryl groups such as a phenyl group, a p-methoxyphenyl 
group and a naphthyl group, alkoxy groups such as an 
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such as a phenoxy group, alkylthio groups such as an 
ethylthio group, arylthio groups such as a phenylthio 
group, alkylsulfonyl groups such as a B-hydroxyethyl 
sulfonyl group and arylsulfonyl groups such as a 
phenylsulfonyl group. Examples also include acylamino 
groups such as an alkylcarbonylamino group, specifi~ 
cally an acetamide group, and arylcarbonylamino 
groups, speci?cally a phenylcarbonylamino group, car 
bamoyl groups, including those substituted by an alkyl 
group, an aryl group (preferably a phenyl group) or 
another substituent, such as an N-methylcarbamoyl 
group and an N-phenylcarbamoyl group, acyl groups 
such as an alkylcarbonyl group, speci?cally an acetyl 
group and an arylcarbonyl group, speci?cally a benzoyl 
group, sulfonamide groups such as an alkylsul 
fonylamino group and an arylsulfonylamino group, 
speci?cally a methylsulfonylamino group and a ben 
zenesulfonamide group, sulfamoyl groups, including 
those substituted by an alkyl group, an aryl group (pref 
erably a phenyl group) or another substituent, speci? 
cally an N-propylsulfamoyl group and an N-phenylsul 
famoyl group, a hydroxy group and a nitrile group. 
The preferable group represented by —J-—-R4 is 

——NHCOR’4 wherein R’4 represents an organic group, 
preferably a linear or branched alkyl group having 1 to 
30 carbon atoms, such as a methyl group, an ethyl 
group, a n-propyl group, an isopropyl group, a t-butyl 
group, a n-pentyl group, a n-hexyl group, a 2-ethylhexyl 
group, a n-octyl group, a n-decyl group, a linear or 
branched dodecyl group, a tridecyl group, a tetradecyl 
group, a pentadecyl group, a hexadecyl group, a hepta 
decyl group, an octadecyl group, a nonadecyl group, an 
eicosyl group, a docosyl group, a tetracosyl group and 
a hexacosyl group. Of these alkyl groups, those having 
8 to 20 carbon atoms are particularly preferable. 

In formula Y—I, X1 represents a group splitting off 
upon coupling reaction with the oxidation product of a 
developing agent. Examples of such groups include the 
group represented by the following formula Y-III or 
Y-IV, with preference given to the group represented 
by formula Y-IV. 

Formula Y-III—-OR6 

(wherein R6 represents an aryl group which may have a 
substituent or a heterJocyclic group.) 

Formula Y-IV 

(wherein Z1 represents a group of non-metallic atoms 
necessary to form a 5- or 6-membered ring in coopera 
tion with the nitrogen atom. Examples of the group of 
non-metallic atoms necessary to form the 5- or 6-mem 
bered ring include a methylene group, a methine group, 
a substituted methine group, >k0, >NR7 (R7 has 
the same de?nition as R5 above), —N:, —O—, —S—— 
and ——SO;—.) 
The yellow coupler represented by formula Y-I may 

bind at the R1, R3 or y1 moiety to form a his con?gura 
tion. 

Next, examples of yellow couplers represented by 
ethoxy group and a benzyloxy group, aryloxy groups 65 formula Y-I are given below. 










































































