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A silver halide color photographic light-sensitive mate 
rial which comprises a support having thereon at least 
one silver halide emulsion layer containing dispersed 
therein at least one magenta coupler represented by the 
following general formula (I): 

l 
N I 
\N NH 

R2 

wherein R1 and R2, which may be the same or differ 
ent, each represents a hydrogen atom or a substitu 
ent, X represents a hydrogen atom or a group capa 
ble of being eliminated upon coupling with an oxi 
dation product of an aromatic primary amine de 
veloping agent, Z represents a nitrogen atom or 
—CR6 where R6 represents a hydrogen atom or a 
substituent and dimers or higher polymers thereof, 

together with at least one high boiling organic solvent 
represented by the following general formula (II): 

wherein R3, R4 and R5, which may be the same or 
different, each represents an alkyl group, a cycloal 
kyl group, an alkenyl group or an aryl group, pro 
vided that the total number of carbon atoms con 
tained in the groups represented by R3, R4 and R5 
is 12 to 60. 

20 Claims, 2 Drawing Figures 

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 specific information on the 
rights associated with a statutory invention registration 
see 35 U.S.C. 157. 
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SILVER HALIDE COLOR PHOTOGRAPHIC 
LIGHT-SENSITIVE MATERIAL 

FIELD OF THE INVENTION 

This invention relates to a silver halide color photo 
graphic light-sensitive material and, more particularly, 
to a silyer halide color photographic light-sensitive 
material having improved color reproducibility and 
color image fastness. 

BACKGROUND OF THE INVENTION 

In silver halide color photographic light-sensitive 
materials, silver halide emulsions and so-called dye 
forming couplers (hereinafter merely referred to as 
couplers) capable of reacting with an oxidation product 
of an aromatic primary amine developing agent are 
often employed. In particular, a combination of a yel 
low coupler, a cyan coupler and a magenta coupler is 
usually employed in color photographic light-sensitive 
materials. 
Of these, S-pyrazolone type couplers widely used as 

magenta couplers have serious problems in color repro 
duction, since they show a side absorption around 430 
nm and show a poor toe cut of absorption on the longer 
wavelength side. 

In order to solve these problems, pyrazoloazole type 
magenta couplers have been developed. Magenta dyes 
obtained by coupling this type of coupler with an oxida 
tion product of an aromatic primary amine developing 
agent do not have a side absorption around 430 nm as an 
ethyl acetate solution, and provide a very pure magenta 
color with a good toe cut of absorption on the longer 
wavelength side. ‘ 
However, problems exist with these couplers in that 

the images formed on ?lm or photographic printing 
paper by imagewise exposure and color developing 
light-sensitive materials which have silver halide emul 
sion layers containing these pyrazoloazole type ma 
genta couplers dispersed therein using a high boiling 
organic solvent do not necessarily exhibit a good toe cut 
on the longer wavelength side in the reflection absorp 
tion spectrum. Further, these couplers fail to suf? 
ciently improve color reproducibility, and possess only 
insufficient color image light fastness. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
silver halide color photographic light-sensitive material 
having an improved color reproducibility which is at 
tained by forming a magenta color image with a good 
hue and a sharp toe cut of absorption on the longer 
wavelength side using a pyrazoloazole type coupler. 
Another object of the present invention is to provide 

a silver halide color photographic light-sensitive mate 
rial having an improved color image fastness using a 
pyrazoloazole coupler. 
These and other objects of the present invention will 

become apparent from the following description 
thereof. 
The above-described and other objects of the present 

invention are attained by a silver halide color photo 
graphic light-sensitive material which comprises a sup 
port having thereon at least one silver halide emulsion 
layer containing dispersed therein at least one magenta 
coupler represented by the following general formula 
(I): 

IO 
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(I) 

wherein R1 and R2, which may be the same or differ 
ent, each represents a hydrogen atom or a substitu 
ent, X represents a hydrogen atom or a group capa 
ble of being eliminated on coupling with an oxida 
tion product of an aromatic primary amine devel 
oping agent, Z represents a nitrogen atom or -CR6 
where R6 represents a hydrogen atom or a substitu 
ent, and the coupler may form a dimer or higher 
polymer at R‘, R2, R6 or X 

together with at least one high boiling organic solvent 
represented by the following general formula (II): 

wherein R3, R4 and R5, which may be the same or 
different, each represents an alkyl group, a cycloal 
kyl group, an alkenyl group or an aryl group, pro 
vided that the total number of carbon atoms con 
tained in the groups represented by R3,‘ R4 and R5 
is 12 to 60. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1 and 2 show absorption spectra of magenta 
color dyes. In FIG. 1, the absorption spectrum for 
Comparative Example 2 almost overlaps that of Com 
parative Example 3 on the shorter wavelength side with 
respect to the absorption maximum. In FIG. 2, A, B and 
D almost overlap one another on the shorter wave 
length side with respect to the absorption maximum. 

DETAILED DESCRIPTION OF THE 
INVENTION 

In the general formula (I), the term “a dimer or a 
higher polymer” means two or more groups repre 
sented by the general formula (I) are present in each 
molecule, including bis derivatives and polymer cou 
plers. The polymer couplers may be homopolymers 
comprising one or more monomers having the moiety 
represented by the general formula (I) (preferably hav 
ing an ethylenically unsaturated group) or may be co 
polymers of at least one such monomer with at least one 
ethylenically unsaturated monomer which does not 
couple with an oxidation product of an aromatic pri 
mary amine developing agent and, therefore, does not 
form a color dye. 
Examples of compounds, represented by the general 

formula (I) include lH-imidazo[l,2-b]pyrazoles and 
lH-pyrazolo[l,5-b][l,2,4]triazoles, which are respec 
tively represented by the following general formulae 
(III) and (IV). Of these, those compounds which are 
represented by the general formula (IV) are particularly 
preferable. 
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R1 x (III) 

I 
N . 

\ N NH 

R6’ ‘R2 

R1 ' x (IV) 

I 

N I 
\ r|~1 NH 

N =L R2 

R‘, R2 and R6 in the general formulae (III) and (IV), 
which can be the same or different, each represents a 
hydrogen atom or a substituent. The substituent in 
cludes a halogen atom, an alkyl group, an aryl group, a 
heterocyclic group, a cyano group, an alkoxy group, an 
aryloxy group, a heterocyclic oxy group, an acyloxy 
group, a carbamoyloxy group, a silyloxy group, a sul 
fonyloxy group, an acylamino group, an anilino group, 
a ureido group, an imido group, a sulfamoylamino 
group, a earbamoylamino group, an alkylthio group, an 
arylthio group, a heterocyclic thio group, an alkoxycar 
bonylamino group, an aryloxycarbonylamino group, a 
sulfonamido group, a carbamoyl group, an acyl group, 
a sulfamoyl group, a sulfonyl group, a sul?nyl group, an 
alkoxycarbonyl group and an aryloxycarbonyl group. 
X represents a hydrogen atom or a group capable of 
being eliminated upon coupling with an aromatic pri 
mary amine developing agent which includes a halogen 
atom, a carboxy group, or an another coupling-off 
group bound to the carbon atom in the coupling posi 
tion through an oxygen atom, a nitrogen atom or a 
sulfur atom. 

R1, R2 , R6 or X also may be a divalent group to form 
a his derivative. In addition, where the moiety repre 
sented by the general formula (III) or-(IV) exists in a 
vinyl monomer, R], R2 or R6 represents a bond or a 
linking group through which the moiety represented by 
the general formula (III) or (IV) and an ethylenically 
unsaturated group are bound to each other. 
More particularly, R1, R2 and R6 each represents a 

hydrogen atom, a halogen atom (e.g., a chlorine atom, a 
bromine atom, etc.), an alkyl group (e.g., a methyl 
group, a propyl group, a, t-butyl group, a trifluoro 
methyl group, a tridecyl group, a 3-(2,4-di-t-amyl 
phenoxy)propyl group, a Z-dodecyloxyethyl group, a 
3-phenoxypropyl group, a 2-hexylsulfonylethyl group, 
a cyclopentyl group, a benzyl group, etc.), an aryl 
group (e.g., a phenyl group, a 4-t-butylphenyl group, a 
2,4-di-t-amylphenyl group, a 4-tetradecanamidophenyl 
group, etc.), a heterocyclic group (e. g., a Z-furyl group, 
a Z-thienyl group, a Z-pyrirnidinyl group, a Z-benzo 
thiazolyl group, etc.), a cyano group, an alkoxy group 
(e. g., a methoxy group, an ethoxy group, a Z-methoxye 
thoxy group, a 2-dodecyloxyethoxy group, a 2 
methanesulfonylethoxy group, etc.), an aryloxy group 
(e.g., a phenoxy group, a Z-methylphenoxy group, a 
4-t-butylphenoxy group, etc ), a heterocyclic oxy group 
(e.g., a 2-benzimidazolyloxy group, etc.), an acyloxy 
group (e.g., an acetoxy group, a hexadecanoyloxy 
group, etc.), a carbamoyloxy group (e.g., an N-phenyl 
carbamoyloxy group, an N-ethylcarbamoyloxy group, 
etc.), a silyloxy group (e.g., a trimethylsilyloxy group, 
etc.), a sulfonyloxy group (e.g., a dodecylsulfonyloxy 
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4 
group, etc.), an acylamino group (e.g., an acetamido 
group, a benzamido group, a tetradecanamido group, an 
a-(2,4-di-t-amylphenoxy-)-butyramido group, a 'y-(3-t 
butyl-4-hydroxyphenoxy)-butyramido group, an a-[4 
(4-hydroxyphenylsulfonyl)-phenoxy]decanamido 
group, etc.), an anilino group (e.g., a phenylamino 
group, a 2-chloroanilino group, a 2-chloro-5-tet 
radecanamidoanilino group, a 2-chloro-5-dodecylox 
ycarbonylanilino group, an N-acetylanilino group, a 
2-chloro-5-[a-(3-t-butyl-4-hydroxyphenoxy) 
dodecanamido]-anilino group, etc.), a ureido group 
(e.g., a phenylureido group, a methylureido group, an 
N,N-dibutylureido group, etc.), an imido group (e.g., an 
N-succinimido group, a 3-benzylhydantoinyl group, a 
4-(2-ethylhexanoylamino)phthalimido group, etc.), a 
sulfamoylamino group (e.g., an N,N-dipropylsulfamoyl 
group, an N-methyl-N-decylsulfamoylamino group, 
etc.), an alkylthio group (e.g., a methylthio group, an 
octylthio group, a tetradecylthio group, a 2-phenox 
yethylthio group, a 3-phenoxypropylthio group, a 3-(4 
t-butylphenoxy)propylthio group, etc.), an arylthio 
group (e.g., a phenylthio group, a 2-butoxy-5-t-octyl 
phenylthio group, a 3-pentadecylphenylthio group, a 
Z-carboxyphenylthio group, a 4-tetradecanamidophe 
nylthio group, etc.), a heterocyclic thio group (e.g., a 
Z-benzothiazolylthio group, etc.), an alkoxycar 
bonylamino group (e.g., a methoxycarbonylamino 
group, a tetradecyloxycarbonylamino group, etc.), an 
aryloxycarbonylamino group (e.g., a phenoxycar 
bonylamino group, a 2,4-di-tert-butylphenoxycar 
bonylamino group, etc.), a sulfonamido group (e.g., a 
methanesulfonamido group, a hexadecanesulfonamido 
group, a benzenesulfonamido group, a p-toluenesul 
fonamido group, an octadecanesulfonamido group, a 
2-methyloxy-5-t-butylbenzenesulfonamido group, etc.), 
a carbamoyl group (eg, an N-ethylcarbamoyl group, 
an N,N-dibutylcarbamoyl group, an N-(Z-dodecyloxye 
thyl)-carbamoyl group, an N-methyl-N-dodecylcar 
bamoyl group, an N-[3-(2,4-di-tert-amylphenoxy) 
propyl]carbamoyl group, etc.), an acyl group (e.g., an 
acetyl group, a (2,4-di-tert-amylphenoxy)acetyl group, 
a benzoyl group, etc.), a sulfamoyl group (e.g., an N 
ethylsulfamoyl group, an N,N-dipropylsulfamoyl 
group, an N-(Z-dodecyloxyethyl)-sulfamoyl group, an 
N.ethyl-N-dodecylsulfamoyl group, an N,N-diethylsul 
famoyl group, etc.), a sulfonyl-group (e.g., a me 
thanesulfonyl group, an octanesulfonyl group, a hen 
zenesulfonyl group, a toluenesulfonyl group, etc.), a 
sul?nyl group (e.g., an octanesul?nyl group, a dodecyl 
sul?nyl group, a phenylsul?nyl group, etc.), an alkoxy 
carbonyl group (e. g., a methoxycarbonyl group, a buty 
loxycarbonyl group, a dodecylcarbonyl group, an oc 
tadecylcarbonyl group, etc.) or an aryloxycarbonyl 
group (e.g., a phenyloxycarbonyl group, a 3-pen 
tadecyloxycarbonyl group, etc.), and X represents a 
hydrogen atom, a halogen atom (e. g., a chlorine atom, a 
bromine atom, an iodine atom, etc.), a carboxyl group, 
a group bound via an oxygen atom (e.g., an acetoxy 
group, a propanoyloxy group, a benzoyloxy group, a 
2,4-dichlorobenzoyloxy group, an ethoxyoxaloyloxy 
group, a pyruvinyloxy group, a cinnamoyloxy group, a 
phenoxy group, a 4-cyanophenoxy group, a 4 
methanesulfonamidophenoxy group, a 4-methanesul 
fonylphenoxy group, an a-naphthoxy group, a 3-pen 
tadecylphenoxy group, a benzyloxycarbonyloxy group, 
an ethoxy group, a 2-cyanoethoxy group, a benzyloxy 
group, a Z-phenethyloxy group, a Z-phenoxyethoxy 
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group, a S-phenyltetrazolyloxy group, a 2-benzo 
thiazolyloxy group, etc.), a group bound via a nitrogen 
atom (e.g., a benzenesulfonamido group, an N-ethyl 
toluenesulfonamido group, a hepta?uorobutanamido 
group, a 2,3,4,5,6-penta?uorobenzamido group, an oc 
tanesulfonamido group, a p-cyanophenylureido group, 
an N,N-diethylsulfamoylamino group, a l-piperidyl 
group, a 5,5-dimethyl-2,4-dioxo-3-oxazolidinyl group, a 
1-benzylethoxy-3-hydantoinyl group, a 2N-l,l-dioxo 
3(2H)-oxo-l,2-benzoisothiazolyl group, a 2-oxo-l,2 
dihydro-l-pyridinyl group, an imidazolyl group, a py 
razolyl group, a 3,5-diethyl-1,2,4-triazol-l-yl group, a 5 
or 6-bromobenzotriazol-l-yl group, a 5-methyl-l,2,3,4 
triazol-l-yl group, a benzimidazolyl group, a 3-benzyl 
l-hydantoinyl group, a 1-benzyl-5-hexadecyloxy-3 
hydantoinyl group, a S-methyl-l-tetrazolyl group, a 
4-methoxyphenylazo group, a 4-pivaloylamino 
phenylazo group, a 2-hydroxy-4-propanoylphenylazo 
group, etc.), or a group bound via a sulfur atom (e.g., a 
phenylthio group, a 2-carboxyphenylthio group, a 2 
methoxy-5-t-octylphenylthio group, a 4-methanesul 
fonylphenylthio group, a 4-octanesulfonamidophe 
nylthio group, a 2-butoxyphenylthio group, a 2-(2-hex 
anesulfonylethyl)-S-tertoctylphenylthio group, a ben 
zylthio group, a Z-cyanoethylthio group, a l-ethoxycar 
bonyltridecylthio group, a 5-phenyl-2,3,4,5-tetrazo 
lylthio group, a Z-benzothiazolylthio group, a 2-dode 
cylthio-S-thiophenylthio group, a 2-phenyl-3-dodecyl 
1,2,4-triazolyl-5-thio group, etc.). 
Where R1, R2, R6 or X represents a divalent group to 

form a his derivative, such divalent group includes a 
substituted or unsubstituted alkylene group (e.g., a 
methylene group, an ethylene group, a l,l0-decylene 
group, -CHzCH2-O-CH2CH2-, etc.), a substituted or 
unsubstituted phenylene group (e.g., a 1,4-phenylene 
group, a 1,3-phenylene group 

CH3 Cl 

CH3 Cl 

(etc.), or ~NHCO-R7-CONH- (wherein R7 represents a 
substituted or unsubstituted alkylene or phenylene 
group). 
Where the moiety represented by the general formula 

(III) or (IV) exists in a vinyl monomer, the linking 
group represented by R1, R2 or R6 includes an alkylene 
group (a substituted or unsubstituted alkylene group, 
e.g., a methylene group, an ethylene group, a 1,10-decy 
lene group, -CH2CH2OCH2CH2-, etc.), a phenylene 
group (a substituted or unsubstituted phenylene group, 
e.g., a 1,4-phenylene group, a 1,3-phenylene group 

CH3 Cl 

CH 3 C] 

(etc.), -NHCO-, -CONH-, -O-, -OCO-, or an aralkylene 
group (e.g., 
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—CH2 CH2-, 

Cl 

(etc.) alone or in combination thereof. 
Additionally, the ethylenically unsaturated group in 

the vinyl monomer includes those which have other 
substituents than are represented by the general formu 
lae (III) and (IV). Preferred substituents are a hydrogen 
atom, a chlorine atom or a lower alkyl group containing 
1 to 4 carbon atoms. 

Illustrative examples of ethylenically unsaturated 
monomers which do not couple with an oxidation prod 
uct of an aromatic primary amine developing agent and 
therefore do not form a color dye include acrylic acid, 
a-chloroacrylic acid, a-alacrylic acids (e.g., meth 
acrylic acid, etc.), esters or amides derived from these 
acrylic acids (e.g., acrylamide, n-butylacrylamide, t 
butylacrylamide, diacetoneacrylamide, methacrylam 
ide, methyl acrylate, ethyl acrylate, n-propyl acrylate, 
n-butyl acrylate, t-butyl acrylate, isobutyl acrylate, 2 
ethylhexyl acrylate, n-octyl acrylate, lautyl acrylate, 
methyl methacrylate, ethyl methacrylate, n-butyl meth 
acrylate and B-hydroxymethacrylate), me 
thylenedibisacrylamide, vinyl esters (e.g., vinyl acetate, 
vinyl propionate and vinyl laurate), acrylonitrile, meth 
acrylonitrile, aromatic vinyl compounds (e.g., styrene 
and its derivatives, vinyltoluene, divinylbenzene, 
vinylacetophenone and sulfostyrene), itaconic acid, 
citraconic acid, crotonic acid, vinylidene chloride, 
vinyl alkyl ethers (e.g., vinyl ethyl ether), maleic acid, 
maleic anhydride, maleic esters, N-vinyl-Z-pyrrolidone, 
N-vinylpyridine and 2- and 4-vinylpyridine, etc. Two or 
more of these non-color-forming ethylenically unsatu 
rated monomers described above may be used in combi 
nation. 
Examples of and processes for the synthesis of cou 

plers represented by the above general formula (III) or 
(IV) are described in the literature: e.g., compounds of 
the general formula (III) are described in Japanese Pa 
tent Application (OPI) No. 162548/84 (corresponding 
to U.S. Pat. No. 4,500,630) (the term “OPI” as used 
herein refers to a “published unexamined Japanese pa 
tent application”), and compounds of the general for 
mula (IV) in Japanese Patent Application (OPI) No. 
171956/ 84 (corresponding to European Patent No. 
119,860A) and U.S. Patent Application Ser. No. 713,989 
(filed on Mar. 20, 1985). U.S. Pat. Nos. 3,061,432 and 
3,725,067 disclose both compounds of the general for 
mulae (III) and (IV). ' 

Speci?c examples of couplers represented by the 
general formula (III) or (IV) are illustrated below. 
However, the ‘present invention is not to be construed as 
being limited at all to the couplers set forth below. 
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-continued 
CH3 C1 (M'5l) 

' l 
N 0- CH —OCH oc H \N NH ( 2)2 3 s 17 

l 
N ——L ll 

(cum-mic unsoz 

The reason for limiting the total number of carbon 
atoms of the substituents represented by R3, R4 and R5 
in the general formula (II) to 12 to 60 is that the im 
proved effects of the present invention are reduced 
when the total is outside this range. In addition, if the 
total number of carbon atoms exceeds 60, the solubility 
of coupler is so reduced that, in some cases, the coupler 
forms a precipitate, thus the total number of carbon 
atoms of more than 60 is not preferable. 

In the general formula (II), the alkyl group repre 
sented by R3, R4 or R5 may be either a straight chain 
alkyl group or a branched chain alkyl group, such as a 
methyl group, an ethyl group, a propyl group, a butyl 
group, a pentyl group, a hexyl group, a heptyl group, an 
octyl group, a nonyl group, a decyl group, a undecyl 
group, a 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, etc., and the cycloalkyl group repre 
sented by R3, R4 or R5 can be, for example, a cyclopen 
tyl group and a cyclohexyl group. The aryl group rep 
resented by R3, R4 or R5 can be a phenyl group, a naph 
thyl group, etc., the alkenyl group represented by R3, 
R4 or R5 can be a butenyl group, a pentenyl group, a 
hexenyl group, a heptenyl group, an octenyl group, a 
decenyl group, a dodecenyl group, an octadecenyl 
group, etc. These alkyl, cycloalkyl, aryl and alkenyl 
groups may also have one or more substituents. Exam 
ples of suitable substituents for the alkyl, cycloalkyl and 
alkenyl groups include a halogen atom (e.g., a fluorine 
atom, a chlorine atom, etc.), an alkoxy group (e.g., a 
methoxy group, an ethoxy group, a butoxy group, etc.), 
an aryl group (e.g., a phenyl group, a tolyl group, a 
naphthyl group, etc.), an aryloxy group (e.g., a phenoxy 
group, etc.), an alkenyl group, an alkoxycarbonyl 
group, etc., and examples of substituents for the aryl 
group include an alkyl group, etc., in addition to those 
for the alkyl, cycloalkyl and alkenyl group described 
above. Preferable examples of R3, R4 and R5 include a 
tolyl group, a 2-ethylhexyl group, a 7-methyloctyl 
group, a cyclohexyl group, a straight chain alkyl group 
containing 8 to 18 carbon atoms, etc. 

In the present invention, the term “high boiling or 
ganic solvents” means those organic solvents which 
have a boiling point of about 175° C. or above at atmo 
spheric pressure. 

In the present invention, the high boiling organic 
solvent represented by the general formula (II) may be 
used in any amount depending upon the kind and the 
amount of magenta coupler represented by the general 
formula (I). However, the ratio of the high boiling or 
ganic solvent to magenta coupler is preferably about 
0.05:1 to about 20:1 by weight. In addition, the high 
boiling organic solvent to be used in the present inven 
tion represented by the general formula (II) may be 
used in combination with other conventionally known 
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CH3 

high boiling organic solvents as long as the objects of 
the_present invention can be achieved. Examples of 
such known solvents include phthalate type solvents 
(e.g., dibutyl phthalate, di-Z-ethylhexyl phthalate, etc.), 
amide type solvents (e.g., N,N-diethyldodecanamide), 
fatty acid ester type solvents, benzoate type solvents, 
phenolic solvents (e.g., 2,5-di-tert-amylphenol, etc.), 
etc. 

Examples of processes for the synthesis of high boil 
ing organic solvents represented by the general formula 
(II) are described in U.S. Pat. No. 3,676,l37, Japanese 
Patent Application (OPI) Nos. 119235/79, 119921/79, 
119922/79, 25057/ 80, etc. 
Speci?c examples of high boiling organic solvents 

represented by the general formula (II) are illustrated 
below. However, the present invention is not to be 
construed to be limited thereto. 
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26 
Dyes derived from a coupler must have a preferable 

hue for color reproduction. Speci?cally, the color re 
gion of the main absorption is in a suitable range, and a 
distinct color dye with less unnecessary absorption is 
desirable. The pattern of the absorption spectrum of the 
dye on, particularly, the longer wavelength side greatly 
in?uences the distinctness of color. The smaller the 
difference between the wavelength at which the ab 
sorption is 50%, 10% or 2% of the maximum absorption 
and the wavelength at which the absorption is maximal, 
the sharper the hue. Dyes with such sharp hue provide 
a distinct color dye with less color stain not only when 
used alone but when used together with other dyes with 
different hues. In the present invention, the phrase “toe 
cut of absorption” can be expressed quantitatively in 
terms of the above-described 10% or 2% absorption 
wavelength width, etc. 
The magenta couplers and the high boiling organic 

solvents in accordance with the present invention can 
be dispersed and incorporated into at least one hydro 
philic organic colloidal layer constituting a photo 
graphic light-sensitive layer. 

Techniques for introducing couplers into a silver 
halide emulsion layer are known and are described in, 
for example, U.S. Pat. No. 2,322,027, these being gener 
ally employed. 
The high boiling organic solvents represented by the 

general formula (II) (phosphoric ester type coupler 
solvents) generally have an extremely good solubility 
for the couplers of the present invention. However, 
where the solubility of the coupler is insufficient be 
cause a small coupler solvent/coupler ratio is em 
ployed, other coupler solvents such as phthalic ester 
type coupler solvents, low boiling organic solvents, 
etc., may be used in combination. In the present inven 
tion, a low boiling organic solvent having a boiling 
point of about 30° to about 150° C., such as a lower alkyl 
acetate (e.g., ethyl acetate, butyl acetate, etc.), ethyl 
propionate, sec-butyl alcohol, methyl isobutyl ketone, 
B-ethoxyethyl acetate, methyl Cellosolve acetate, etc., 
may be allowed to coexist in the phosphoric ester type 
coupler solvent before dissolving the coupler in the 
coupler solvent. In addition, the coupler of the present 
invention may be dissolved in the low boiling organic 
solvent described above, then the high boiling organic 
solvent represented by the general formula (II) may be 
added thereto. 
The mixing ratio of other coupler solvents to the high 

boiling organic solvents represented by the general 
formula (II) is in the range of about 0.1 to 10, preferably 
about 0.2 to 5 by weight. 

In incorporating the coupler, thus dissolved in the 
coupler solvent according to these techniques, into a 
silver halide emulsion layer, the dispersing technique 
using a polymer described in, for example, Japanese 
Patent Publication No. 39853/76 and Japanese Patent 
Application (OPI) No. 59943/76 may be employed in 
combination. 
Where couplers have an acid group such as a carbox 

ylic acid group or a sulfonic acid group, they may be 
introduced into the hydrophilic colloid layer as an alka 
line aqueous solution. 
As a hinder or protective colloid which can be used 

for emulsion layers or interlayers of the lighbsensitive 
material of the present invention, gelatin is advanta 
geously used. However, other hydrophilic colloids may 
be used alone or in combination with gelatin. 
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As the gelatin which can be used in the present inven 
tion, either lime-processed gelatin or acid-processed 
gelatin may be used. Detailed descriptions on prepara 
tion of gelatin are given in Arser Wais, The Macromolec 
ular Chemistry of Gelatin, Academic Press (1964). 

In a photographic emulsion layer of photographic 
light-sensitive material used in the present invention, 
any of silver bromide, silver bromoiodide, silver chloro 
bromoiodide, silver chlorobromide, and silver chloride 
may be used as the silver halide. A preferred silver 
halide is silver bromoiodide containing 15 mol% or less 
silver iodide, particularly 2 mol% to 12 mol% silver 
iodide. 
The silver halide grains in the photographic emulsion 

are not particularly limited as to mean particle size 
(particle diameter with respect to spherical or approxi 
mately spherical particles, and edge length with cubic 
particles; presented in terms of an average based on 
projected area), with particle size of about 3 am or less 
being preferable. The particle size distribution can be 
either narrow or broad. 

Silver halide grains in the photographic emulsion 
may be in a regular crystal form such as a cubic or 
octahedral form, in an irregular crystal form such as a 
spherical or platy form, or in a mixed form thereof, or 
may comprise a mixture of grains in different forms. 

In addition, an emulsion in which superplaty silver 
halide grains having a diameter-to-thickness ratio of 
about 5:1 or more account for 50% or more of the total 
projected area may also be used. 
The silver halide grains may have an inner portion 

and a surfafe layer different from each other in phase 
composition. In addition, silver halide grains of the type 
forming latent images mainly on the surface thereof and 
grains of the type forming latent images mainly within 
them may be used. I 

The photographic emulsion which can be used in the 
present invention can be prepared by the processes 
described in P. Gla?ddesRl‘himie et Physique Photogra 
phique, Paul Montel (1967), G. F. Duffm, Photographic 
Emulsion Chemistry, The Focal Press (1966), V. L. 
Zelikman et al., Making and Coating Photographic Emul 
sions, The Focal Press (1964), etc. That is, any of an 
acidic process, a neutral process, and an ammoniacal 
process can be used. As a manner of reacting a soluble 
silver salt with a soluble halide salt, any of the single jet 
mixing method, double jet mixing method and a combi 
nation thereof may be employed. 
A process of forming grains in the presence of excess 

silver ion (the so-called reversal mixing process) can be 
employed as well. As one type of the double jet mixing 
method, a process called a controlled double jet process 
wherein the pAg in the liquid phase in which the silver 
halide is formed is kept constant can be employed. This 
process provides a silver halide emulsion containing 
silver halide grains of a regular crystal form having an 
approximately uniform particle size. 
Two or more silver halide emulsions separately pre 

pared may be mixed for use. 
During formation or physical ripening of the silver 

halide grains, cadmium salts, zinc salts, lead salts, thal 
lium salts, iridium salts or the complex salts thereof, 
rhodium salts or the complex salts thereof, iron salts or 
the complex salts thereof, etc., may also be present. 

Silver halide emulsions are usually subjected to 
chemical sensitization. This chemical sensitization can 
be conducted according to the processes described in, 
for example, H. Frieser, Die Grundlagen der Photogra 
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28 
phischen Prozesse mit Silberhalogeniden, Akademische 
Verlagsgesellschaft (1968), pp. 675-734. 
That is, sulfur sensitization using active gelatin or 

sulfur-containing compounds capable of reacting with 
silver (e.g., thiosulfates, thioureas, mercapto com 
pounds, rhodanines, etc.); reduction sensitization using 
a reductive substance (e.g., stannous salts, amines, hy 
drazine derivatives, formamidinesul?nic acid, silane 
compounds, etc.); and noble metal sensitization using 
compounds of noble metals (e.g., complex salts of the 
Group VIII metals such as Pt, 1r, Pd, etc., as well as 
gold complex salts) can be employed alone or in combi 
nation. 

Various compounds for the purpose of preventing 
formation of fog or stabilizing photographic properties 
may be incorporated in the photographic emulsion used 
in the present invention during the steps of producing, 
or during storage or processing of, light-sensitive mate 
rials. That is, many compounds known as antifoggants 
or stabilizers such as azoles (e.g., benzothiazolium salts, 
nitroimidazoles, nitrobenzimidazoles, chloroben 
zimidazoles, bromobenzimidazoles, mercaptothiazoles, 
mercaptobenzothiazoles, mercaptobenzimidazoles, 
mercaptothiadiazoles, aminotriazoles, benzotriazoles, 
nitrobenzotriazoles, mercaptotetrazoles (particularly ‘ 
l-phenyl-S-mercaptotetrazole), etc.); mercaptopyrimi 
dines; mercaptotriazines; thioketo compounds such as 
oxazolinethione; azaindenes (e.g., triazaindenes, tet 
raazaindenes (particularly 4-hydroxy-substituted 
(l,3,3a,7)tetraazaindenes), pentaazaindenes, etc.); ben 
zenethiosulfonic acid, benzenesul?nic acid, benzenesul 
fonic acid amide, etc., can be added. 
The photographic light-sensitive material of the pres 

ent invention may contain in its photographic emulsion 
layers or other hydrophilic colloidal layers various 
surfactants for various purposes such as improvement of 
coating properties, antistatic properties, slipping prop 
erties, emulsion dispersibility, antiadhesion properties, 
and photographic properties (for example, development 
acceleration, realization of contrasty tone, sensitization, 
etc.). 
The light-sensitive material of the present invention 

may contain a polyalkylene oxide or its ether, ester or 
amine derivative, a thioether compound, a thiomorpho 
line, a quaternary ammonium salt compound, a urethane 
derivative, a urea derivative, an imidazole derivative, a 
S-pyrazolidone, etc., for the purpose of enhancing sensi 
tivity or contrast or for accelerating development. 
The photographic light-sensitive material of the pres 

ent invention may contain in its photographic emulsion 
layer or other hydrophilic colloidal layer a dispersion of 
a water-insoluble or slightly water-soluble synthetic 
polymer for improving dimensional stability, etc. 

Photographic emulsions used in the present invention 
may be spectrally sensitized with methine dyes or the 
like. Dyes which can be used include cyanine dyes, 
merocyanine dyes, complex cyanine dyes, complex 
merocyanine dyes, holopolar cyanine dyes, hemicya 
nine dyes, styryl dyes and hemioxonol dyes. Particu 
larly useful dyes are cyanine dyes, merocyanine dyes 
and complex merocyanine dyes. In these dyes, any nu 
clei ordinarily used as basic hetero ring nuclei in cya 
nine dyes can be present. That is, a pyrroline nucleus, an 
oxazoline nucleus, a thiazoline nucleus, a pyrrole nu 
cleus, an oxazole nucleus, a thiazole nucleus, a selena 
zole nucleus, an imidazole nucleus, a tetrazole nucleus, 
a pyridine nucleus, etc.; those in which these nuclei are 
fused with an alicyclic hydrocarbon ring and those in 
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which these nuclei are fused with an aromatic hydro 
carbon ring, i.e., an indolenine nucleus, a benzindole 
nine nucleus, an indole nucleus, a benzoxazole nucleus, 
a naphthoxazole nucleus, a benzothiazole nucleus, a 
naphthothiazole nucleus, a benzoselenazole nucleus, a 
benzimidazole nucleus, a quinoline nucleus, etc., can be 
used. These nuclei may be substituted with substituents 
at the nucleus carbon atoms. 

In the merocyanine dyes or complex merocyanine 
dyes, 5- or 6-membered hetero ring nuclei such as a 
pyrazolin-S-one nucleus, a thiohydantoin nucleus, a 
2-thiooxazolidine-2,4-dione nucleus, a thiazolidine-2,4 
dione nucleus, a rhodanine nucleus, a thiobarbituric 
acid nucleus, etc., may be used as ketomethylene struc 
ture-containing nuclei. 
These sensitizing dyes may be used alone or in combi 

nation. 
A combination of sensitizing dyes is often employed 

particularly for the purpose of supersensitization. 
A dye which itself is not sensitizing or a substance 

which substantially does not absorb visible light and 
which shows a supersensitizing effect may be incorpo 
rated together with the sensitizing dye. For example, 
aminostilbene compounds substituted with a nitrogen 
containing hetero ring (for example, those described in 
U.S. Pat. Nos. 2,933,390 and 3,635,721), aromatic or 
ganic acid-formaldehyde condensates (for example, 
those described in U.S. Pat. No. 3,743,510), cadmium 
salts, azaindene compounds, etc., may be incorporated. 
The present invention may also be applied to a multi 

layered, multicolor photographic material comprising a 
support having thereon at least two layers with differ 
ent spectral sensitivity. Multilayered natural color pho 
tographic materials usually comprise a support having 
thereon at least one red-sensitive emulsion layer, at least 
one green-sensitive emulsion layer, and at least one 
blue-sensitive emulsion layer. The order of these layers 
may be optionally selected as the case demands. The 
red-sensitive emulsion layer usually contains a cyan dye 
forming coupler, the green-sensitive emulsion layer a 
magenta dye forming coupler and the blue-sensitive 
emulsion layer a yellow dye forming coupler. However, 
in some cases, different combinations may be employed. 

In the same or other photographic emulsion layer or 
light-insensitive layer of the photographic light-sensi 
tive material prepared according to the present inven 
tion, other dye forming couplers, i.e., compounds capa 
ble of forming color dyes by oxidative coupling with an 
aromatic primary amine developing agent (e.g., a 
phenylenediamine derivative, an aminophenol deriva 
tive, etc.) in color development processing, may be used 
together with the coupler represented by the foregoing 
general formula (I). For example, suitable magenta cou 
plers include S-pyrazolone couplers, pyrazoloben 
zimidazole couplers, pyrazolo[5,l-c][l,2,4]triazole cou 
plers, pyrazolopyrazole couplers, pyrazolotetrazole 
couplers, open chain acylacetonitrile couplers, etc., 
suitable yellow couplers include acylacetamide cou 
plers (e.g., benzoylacetanilides, pivaloylacetanilides, 
etc.), etc., and’ suitable cyan couplers include naphthol 
couplers and phenol couplers. Of these couplers, non 
diffusible couplers having a hydrophobic group called a 
ballast group or polymerized couplers are advanta 
geous. The couplers may be either 4_equivalent type or 
Z-equivalent type with respect to silver ion. Colored 
couplers having a color correcting effect or couplers 
capable of releasing a development inhibitor upon de 
velopment (called DIR couplers) may also be incorpo 
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rated. In addition to the DIR couplers, non-color-form 
ing DIR coupling compounds capable of forming a 
colorless coupling reaction product and releasing a 
development inhibitor may also be incorporated. 
Two or more of the couplers of the present invention 

and the above-described couplers may of course be used 
in one and the same layer, or the same compound may 
be present in two or more different layers for attaining 
properties required for light-sensitive materials. 
The photographic light-sensitive material of the pres 

ent invention may contain an organic or inorganic hard 
ener in its photographic emulsion layers or other hydro 
philic colloidal layers. For example, chromium salts 
(e.g., chromium alum, chromium acetate, etc.), alde 
hydes (e.g., formaldehyde, glyoxal, glutaraldehyde, 
etc.), N-methylol compounds (e.g., dimethylolurea, 
methyloldimethylhydantoin, etc.), dioxane derivatives 
(e.g., 2,3-dihydroxydioxane, etc.), active vinyl com 
pounds (e.g., l,3,S-triacryloyl-hexahydro-s-triazine, 1,3 
vinylsulfonyl-2-propanol, etc.), active halogen com 
pounds (e.g., 2,4-dichloro-6-hydroxy-s-triazine, etc.), 
mucohalogeic acids (e.g., mucochloric acid, muco 
phenoxychloric acid, etc.), etc., can be used alone or in 
combination. 
Where the light-sensitive material according to the 

present invention contains a dye, an ultraviolet light 
absorbent, etc., in its hydrophilic colloidal layer, they 
may be mordanted with a cationic polymer or the like. 
The light-sensitive material of the present invention 

may contain hydroquinone derivatives, aminophenol 
derivatives, ascorbic acid derivatives, etc., as color fog 
preventing agents. 
The light-sensitive material of the present invention 

may contain in its hydrophilic colloidal layer an ultravi 
olet light absorbent. For example, aryl groupsubstituted 
benzotriazole compounds (e.g., those described in U.S. 
Pat. No. 3,533,794), 4-thiazolidone compounds (e.g., 
those described in U.S. Pat. Nos. 3,314,794, 3,352,681, 
etc.), benzophenone compounds (e.g., those described 
in Japanese Patent Application (OPI) No. 2784/71), 
cinnamic ester compounds (e. g., those described in U.S. 
Pat. Nos. 3,705,805 and 3,707,375), butadiene com 
pounds (e.g., those described in U.S. Pat. No. 
4,045,229), and benzoxidol compounds (e.g., those de 
scribed in U.S. Pat. No. 3,700,455) may be used. Ultravi 
olet light absorbing couplers (e.g., a-naphtholic and 
cyan dye forming couplers), ultraviolet light absorbing 
polymers, etc., may also be used-These ultraviolet light 
absorbents may be mordanted in a speci?c layer. 
The light-sensitive material of the present invention 

may contain a water-soluble dye as a ?lter dye or for 
various purposes such as prevention of irradiation. Ex 
amples of such dyes include oxonol dyes, hemioxonol 
dyes, styryl dyes, merocyanine dyes, cyanine dyes and 
azo dyes. Oxonol dyes, hemioxonol dyes and merocya 
nine dyes are particularly useful of these dyes. 

In the practice of the present invention, the following 
known dye stabilizers can be used in combination. 
Color image stabilizers used in the present invention 
may be employed as a combination of two or more 
thereof. Suitable known dye stabilizers include, for 
example, hydroquinone derivatives, gallic acid deriva 
tives, p-alkoxyphenols, p-hydroxyphenol derivatives, 
bisphenols, etc. 
The photographic processing of the layers composed 

of photographic emulsion used in the present invention 
can be conducted by any known process and using 
known processing solutions described in, for example, 
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Research Disclosure, 176, pages 28 to 30.The processing 
temperature is usually between about 18° and about 50° 
C. However, temperatures lower than about 18‘ C. or 
higher than about 50" C. may be employed. 

Suitable ?xing solutions are those which have the 
same formulation as are ordinarily employed. Organic 
sulfur compounds which are known to function as ?x 
ing agents can be used as well as thiosulfates and thiocy 
anates. The ?xing solution may contain a water-soluble 
aluminum salt as a hardener. 

Color developers generally comprise an alkaline 
aqueous solution containing a color developing agent. 
Suitable color developing agents include known pri— 
mary aromatic amine developing agents such as phenyl 
enediamines (e.g., 4-amino-N,N-diethylaniline, 3-meth 
yl-4-amino-N,N-diethylaniline, 4-amino-N-ethyl-N-B 
hydroxyethylaniline, 3-methyl-4-amino-N-ethyl-N-B 
hydroxyethylanilien, 3-methyl-4-amino-N-ethyl-N-B 
methanesulfonamidoethylaniline, 4-amino-3-methyl-N 
ethyl-N-B-methoxyethylaniline, etc.). 

In addition, those described in L. F. A. Mason, Photo 
graphic Pracessing Chemistry, Focal Press (1966), pp. 
226-229, US. Pat. Nos. 2,193,015 and 2,592,364, Japa 
nese Patent Application (OPI) No. 64933/73, etc., may 
also be used. 
The color developer may further contain pH buffers 

such as alkali metal sul?tes, carbonates, borates or phos 
phates, development inhibitors or antifogging agents 
such as bromides, iodides, and organic antifogging 
agents and, if necessary, a water softener, a preservative 
(e.g., hydroxylamine), an organic solvent (e.g., benzyl 
alcohol, diethylene glycol, etc.), a development acceler 
ator (e. g., polyethylene glycol, a quaternary ammonium 
salt, an amine, etc.), a dye forming coupler, a competi 
tive coupler, a fogging agent (e.g., sodium borohy 
dride), an auxiliary developing agent (e.g., 1-phenyl-3 
pyrazolidone), a viscosity imparting agent, a polycar 
boxylic acid type chelating agent, an antioxidant, etc. 

Color developed photographic emulsion layers are 
usually bleached. Bleaching may be conducted sepa 
rately or simultaneously with ?xing. Compounds of 
polyvalent metals such as iron (III), cobalt (III), chro 
mium (VI), copper (II), etc., peracids, quinones, nitroso 
compounds, etc., can be used as bleaching agents. 
For example, ferricyanates, dichromates, organic 

complex salts of iron (III) or cobalt (III) such as com 
plex salts with an aminopolycarboxylic acid (e. g., ethyl 
enediaminetetraacetic acid, nitrilotriacetic acid, 1,3 
diamino-2-propanoltetraacetic acid, etc.) or an organic 
acid (e.g., citric acid, tartaric acid, maleic acid, etc.); 
persulfates, permanganates; nitrosophenol; etc., may be 
used. Of these, potassium ferricyanate, iron (III) sodium 
ethylenediaminetetraacetate, and iron (III) ammonium 
ethylenediaminetetraacetate are particularly useful. 
Iron (III) ethylenediaminetetraacetates are useful in 
both an independent bleaching solution and a monobath 
bleach-?xing solution. 
The color photographic emulsion layer in accor 

dance with the present invention forming the dye image 
layer is coated on a ?exible support such as a synthetic 
‘resin ?lm, paper or cloth usually used for photographic 
light-sensitive materials. Useful ?exible supports in 
clude ?lms composed of semisynthetic or synthetic high 
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polymers such as cellulose nitrate, cellulose acetate 
butyrate, polystyrene, polyethylene terephthalate, poly 
carbonate, etc., and papers coated or liminated with a 
baryta layer or an a-ole?n polymer (for example, poly 
ethylene, polypropylene, etc.). The support may be 
colored with a dye or a pigment, or may be blackened 
for intercepting light. 

In the case of using these supports for re?ection mate 
rials, a white pigment is desirably added to the support 
or to a laminate layer. Suitable white pigments include 
titanium dioxide, barium sulfate, zinc oxide, zinc sul?de, 
calcium carbonate, antimony trioxide, silica white, alu 
mina white, titanium phosphate, etc. Of these, titanium 
dioxide, barium sulfate and zinc oxide are particularly 
useful. 
The surface of the support is generally subbed for 

improving adhesion to a photographic emulsion layer 
or the like. The support surface may be subjected to a 
corona discharge treatment, a UV light irradiation, or a 
?ame treatment before or after the subbing treatment. 

In re?ection materials containing the magenta cou 
plers used in the present invention, polymer laminated 
paper is often used as support. However, the use of a 
synthetic resin ?lm containing a white pigment incorpo 
rated therein provides photographic images with partic 
ularly excellent saturation and expression in the dark 
areas as well as improved smoothness, glossiness and 
sharpness, thus being particularly preferred. In this 
case, polyethylene terephthalate or cellulose acetate is 
particularly useful as the synthetic resin material, and 
barium sulfate or titanium oxide as the white pigment. 

After development processing and drying, the sur 
face and the back of the photographic material of the 
present invention may be laminated with plastic ?lm. 
Polyole?n, polyester, polyacrylate, polyvinyl acetate, 
polystyrene, butadiene-styrene copolymer, polycarbon 
ate, etc., can be used as the laminating plastic ?lm. Poly 
ethylene terephthalate, vinyl alcohol-ethylene copoly 
mer, polyethylene, etc., are particularly useful. 
The present invention is now illustrated in greater 

detail by reference to the following examples which, 
however, are not to be construed as limiting the present 
invention in any way. Unless otherwise indicated all 
parts, percents, ratios and the like are by weight. 

EXAMPLE 1 

The following magenta dye obtained by reacting 
illustrative Coupler (M-6) with the following develop 
ing agent in the presence of ammonium persulfate and 
potassium sulfate was dissolved in an equal weight of 
illustrative Compound (S-7) using ethyl acetate as assis 
tant solvent. After evaporating off the ethyl acetate, the 
visible absorption spectrum of this dye solution was 
measured. 
Developing Agent: 

Magenta Dye: 
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/CH2CH1NHSO2CH3 
CH3 / N N 

| / \ 
CH2CH3 

N t-C H 
\ N N s 11 

' ii 
(CH2); NHCCH-O C5H11—t 

n~CoH13 

For comparison, the visible absorption spectrum of a followed by mechanical dispersion to prepare a fine 
dye solution prepared by dissolving the above- emulsion dispersion. The total quantity of this emulsion 
described magenta dye in an equal weight of dibutyl 15 dispersion was added to 100 g of a silver chlorobromide 
phthalate was measured (Comparative Example 1). emulsion containing 50 mol% Br (containing 6.55 g of 
Further, the visible absorption spectrum of a solution Ag), 10 ml of a 2% solution of 2,4-dihydroxy-6-chloro 
prepared by dissolving the following comparative ma- s-triazine sodium salt (hardener) was added thereto, and 
genta dye in an equal weight of illustrative Compound the resulting mixture was coated in a silver amount of 
(8-7) (Comparative Example 2) and that of a solution 20 200 mg/m2 on a paper support laminated on both sides 
prepared by dissolving the same dye in dibutyl phthal- with polyethylene, followed‘ by providing a gelatin 
ate (Comparative Example 3) were measured. layer thereon to prepare a sample. This sample was 
The thus obtained absorption spectra are shown in designated Sample A. 

FIG. 1. Then, Samples B, C and D were prepared in the same 
Comparative Magenta Dye: manner as described above except for using illustrative 

Cl 

/OCH1CH2NHSO2CH3 
NH é N N\ 

O CH2CH3 
ll N § 

n-C13H27CNH \ N 0 

Cl Cl 

Cl 

It can be seen from FIG. 1 that, while the magenta 
dye formed from the S-pyrazolone type coupler does _ _ 
not show a great change in the absorption spectrum compohhd (SJ)! dl-z-ethylhexyl phthalate’ hhd 2'4'hl' 
when dissolved in the phosphoric ester type Solvent of tert-pentylphenol, respectively, in place of illustrative 
the present invention and when dissolved in dibutyl Compound (5'24) _ 
phthalate, the magenta dye formed from the pyrazoloa- 45 Oh the other hand; Sample E “(as Prepared “mg the 
zole type coupler of the present invention shows a fohowmg chmparahve coupler‘ m phihe of Coupler 
greatly improved toe cut of the absorption spectrum on (M‘h) used In Example 1 ahd lhhsh'ahve' Compound 
the longer wavelength side when dissolved in the phos- (5'24) as a solveht' _ 
phoric ester solvent of the present invention in compari- The thus Prepared Samples A to E were shh-lehted to 
son with the result obtained when it is dissolved in 50 1,000 _CMS wehge exposure’ then processed “5mg the 
dibutyl phthalate. In addition, since the magenta dye fohowlhg Solutions 
formed from the pyrazoloazole type coupler used in the 
present invention has no side absorption on the shorter 
wavelength side, the absorption spectrum of this ma 

Cornparative Coupler (A) 
. . . Cl OC4H9—n 

genta dye dissolved in the phosphoric ester solvent of 55 - 
the present invention is found to be suited for improving NH 5 
the color reproducibility of a color photograph. (The W 
visual absorption spectrum was measured usmg an auto- CUHNCONH N C qcumc?zqcmh 
matic recording spectrophotometer, Model 340, made \N/ §O 
by Hitachi, Ltd.) 60 C1 C1 

EXAMPLE 2 

20 g of illustrative Compound (8-24) and 25 ml of Cl 
ethyl acetate were added to 10 g of illustrative Magenta 
Coupler (M-6), and the resulting mixture was heated to 65 M 
50° C. to prepare a solution. Then, this solution was gin)" Al°°h°l. . . 15 m] 

. . . lethylenetnamlnepentaacetlc Acid 5 g 
added to 100 ml of an aqueous solutlon containing 10 g KB, 04 g 
of gelatin and 1.0 g of sodium dodecylbenzenesulfonate, M250; 5 g 
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Comparative Coupler (A) 

Cl 0C4l-l9-n 

NH 5 

il l 
C13H27CONH N C C(CHJ)ZCHZC(CHB)3 

\ / § 
N 0 

C1 C1 

Cl 

Na2C03 30 g 
Hydroxylamine Sulfate 2 g 
4-Amino-3-methyl-N—B-(methane- 4.5 g 
sulfonamido)ethylaniline.3/2I-I2SO4.H2O 
Water to make 1,000 ml 

pH: 10 l 
Bleach-Fixing Solution: 
Ammonium Thiosulfate (70 wt %) 150 ml 
Na3SO3 5 g 
Na[Fe(EDTA)] 40 g 
EDTA' 4 g 
Water to make 1,000 ml 

pH: 6 8 

Processing Steps Temperature Time 

Developer 33° C. 3 min 30 sec 
Bleach Fixing Solution 33‘ C. l min 30 sec 
Washing with water 28-35° C. 3 min 

‘EDTA means ethylenediaminetetraacetic acid 

The re?ection spectrum of each of the thus obtained 
dye images of the samples was measured at a smart of 1.0 
using an automatic recording spectrophotometer, 
Model 340 (made by Hitachi, Ltd.), to obtain the results 
shown in FIG. 2 (with the reference of magnesium 
oxide). 
As a result, it is seen that the high boiling phosphoric 

ester solvent of the present invention represented by the 
general formula (II) gives the pyrazoloazole type cou 
pler of the present invention desirable spectral absorp 
tion characteristics as magenta color forming agent for 
subtractive color photography, i.e., less absorption on 
the longer wavelength side (600 nm and longer), no side 
absorption as is different from known pyrazolone type 
couplers, and less absorption on the shorter wavelength 
side, thus giving preferred spectral absorption curve for 
color reproduction. 

EXAMPLE 3 

A ?rst layer (lowermost layer) to a seventh layer 
(uppermost layer) were coated as shown in Table I 
below on a paper laminated with polyethylene on both 
sides to prepare Color Photographic Light-Sensitive 
Materials F to J. 
The coating solutions for forming the respective 

emulsion layers were prepared according to the proce 
dures described in Example 2. 

In Samples F, G, H and I, Coupler (M-6) is used as a 
magenta coupler and Compound (S-24) for Sample F, 
Compound (8-7) for Sample G, di-Z-ethylhexyl phthal 
ate for Sample H and 2,4-di-tert-pentylphenol for Sam 
ple I are used as a solvent in the 3rd layer. In Sample J, 
Comparative Coupler (A) is used as a magenta coupler 
and Compound (S-24) is used as a solvent in the 3rd 
layer. 
Each of these ?ve (F to .1) samples was exposed using 

a B-G-R three color separation ?lter, and processed in 
the same manner as described in Example 2. 
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Of the thus obtained samples, Samples F and G pro 

vided distinct images having high saturation. However, 
Samples H, I and J provided images having low satura 
tion, and Samples H and I gave violet tone, which is 
disadvantageous with respect to color reproduction. 

TABLE I 

7th Layer Gelatin (coated amount: 1,600 mg/m2) 
6th Layer Gelatin (coated amount: 1,000 mg/m2) 

UV Light Absorbent '1 (coated amount: 360 mg/mz) 
Solvent '2 (coated amount: 120 mg/mz) 

5th Layer AgClBr Emulsion (Br: 50 mol %; coated silver 
amount: 300 mg/m2) 
Gelatin (coated amount: 1,200 mg/m2) 
Cyan Coupler '3 (coated amount: 400 mg/mz) 
Solvent ‘2 (coated amount: 250 mg/mz) 

4th Layer Gelatin (coated amount: 1,600 mg/m2) 
UV Light Absorbent ‘l (coated amount: 700 mg/m2) 
Color Stain Preventing Agent ‘4 (coated 
amount: 200 mg/mz) 
Solvent '2 (coated amount: 300 mg/mz) 

3rd Layer AgClBr Emulsion (Br: 50 mol %; coated silver 
amount: 180 mg/mz) 
Magenta Coupler '5 (coated amount: 275 mg/mz) 
Solvent '6 (coated amount: 550 mg/m2) 

2nd Layer Gelatin (coated amount: 1,100 mg/m2) 
Color Stain Preventing Agent ‘4 (coated 
amount: 200 mg/mz) 
Solvent ‘2 (coated amount: 100 mg/mz) 

lst Layer AgClBr Emulsion (Br: 80 mol %; coated silver 
amount 350 mg/m2) 
Gelatin (coated amount: 1,500 mg/m2) 
Yellow Coupler "7 (coated amount: 500 mg/mz) 
Solvent ‘8 (coated amount: 400 mg/mz) 

Support Paper support laminated with polyethylene on 
both sides 

'1 UV Light Absorbent: Z-(Z-Hydroxy-3-sec-butyl-S-tert-butylphenyl)benzotriazole 
'2 Solvent: Dibutyl phthalate 
‘3 Cyan Coupler: 2~[a-(Z.4-Di-tert-pentylphenoxy)-butanamido]-4.6-dichloro-5 
methylphenol 
'4 Color Stain Preventing Agent: 2.5-Dioctylhydroquinone 
'5 Magenta Coupler: (M-6) and Comparative Coupler (A) 
'6 Solvent: (S-24), (8-7), di-Z-ethylhexyl phthalate. 2,4-di-tert-pentylphencl 
'7 Yellow Coupler: a-Pivaloyl-a-(2.4-dioxo-5,5'-dimethyloxazolidin-J-yll-Z-chlorc 
5-[u-(2.4»di-tert-pentylphenoxyjbutanamido}acetanilide 
‘8 Solvent: Dioctylbutyl phosphate 

EXAMPLE 4 

Samples F to J prepared in Example 3 were exposed 
in the same manner as described in Example 2 using a 
B-G-R three color separation filter, and processed in the 
same manner. The thus obtained samples were sub 
jected to three week fading test using a fluorescent lamp 
fading apparatus (15,000 lux). The results thus obtained 
are shown in Table II below. 

TABLE II 
Change in Matenta Density 

Sample Solvent (initial density = 1.0) 

F (S-24) 0.75 
G (8-7) 0.78 
H Di-Z-ethylhexyl 0.63 

phthalate 
I 2,4-Di-tert- 0.57 

pentylphenol 
J (8-24) 0.69 

It can be seen “from the above results that the use of 
the high boiling solvent represented by the general 
formula (II) for the pyrazoloazole type compound used 
in the present invention is also effective for improving 
color image fastness. 

EXAMPLE 5 

A multilayered color light-sensitive material compris 
ing a cellulose triacetate ?lm support having provided 


































