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[57] ABSTRACT 
A silver halide light-sensitive material having a support 
and at least one silver halide emulsion is provided. The 
silver halide emulsion layer contains in combination at 
least one cyan coupler of Formula (I) and at least one 
cyan coupler of Formula (II). 
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SILVER HALIDE PHOTOGRAPHIC 
LIGHT-SENSITIVE MATERIAL 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicatu the additions made 
by reissue. 

This application is a continuation of application Ser. No. 
07/326, 782 ?led Mar. 21, 1989 now abandoned. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The present invention relates to a silver halide photo 
graphic light-sensitive material, and more particularly 
to a silver halide photographic light-sensitive material 
which contains a cyan coupler excellent in the solubility 
as well as in the dispersion stability and which is capable 
of giving a satisfactorily color-reproducible and well 
preservable dye image. 
The formation of a dye image by use of a silver halide 

color photographic light-sensitive material is generally 
carried out in the manner that an aromatic primary 
amine color developing agent itself, when reducing the 
light-exposed silver halide particles of a silver halide 
color photographic light-sensitive material, is oxidized, 
and the oxidized product reacts with a coupler that is in 
advance contained in the silver halide color photo 
graphic light-sensitive material to thereby form a dye. 
And as the coupler, because the color reproduction is 
usually carried out by the color subtractive process, 
three different couplers; i.e., yellow, magenta and cyan 
couplers are used. 
These couplers each is normally dissolved in a sub 

stantially water-insoluble high-boiling organic solvent 
or at need together with an auxiliary solvent, and the 
resulting solution is then adder to a silver halide emul 
sion. 

Fundamental requirements for the nature of these 
couplers are that the coupler shall: 
have large solubility in high-boiling organic solvents, 
have no satisfactory dispersibility and dispersion sta 

bility that the coupler is hardly deposited, 
be so excellent in the spectral absorption characteris 

tics as well as in the color tone that a clear dye image 
can be formed in a wide color reproduction range, and 
form a dye image which is highly resistant to light, 

heat and moisture. Especially, the cyan coupler should 
be improved on two points: one is that it should have 
litte or no absorption in the wavelength region other 
than its intrinsic spectral absorption wavelength region, 
and the other is that it should have higher resistance to 
light, heat and moisture. 
Those conventionally known cyan couplers include 

2,5-diacylaminophenol-type cyan couplers which are 
phenol compounds the second and ?fth positions of 
which are substituted by acylamino radicals, as de 
scribed in, e.g., US. Pat. No. 2,985,826, Japanese Patent 
Publication Open to Public Inspection (hereinafter re 
ferred to as Japanese Patent O.P.I. Publication) Nos. 
112038/ 1975, 109630/ 1978 and 163537/ 1980. When 
such a 2,5-diacylaminophenol-type cyan coupler is used 
in a silver halide light-sensitive material, because of its 
very small secondary adsorption in the spectral wave 
length range of from 400 to 450 nm, the light-sensitive 
material becomes better in the blue color reproduction 
as well as in the color restoration (cyan dye loss in 
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2 
prevented), and further becomes better improved on the 
dark discoloration resistance such as the resistance to 
heat and moisture, so that the light-sensitive material 
can be largely improved on the cyan dye image. How 
ever, the use of a 2,5-diacylaminophenol-type cyan 
coupler can not sufficiently satisfy the foregoing funda 
mental nature requirements because the coupler has the 
disadvantages that (1) its spectral minimum density in 
the Wavelength range of from 450 to 480 nm is so high 
and its lightness is so low that its color reproducible 
range becomes narrow, while its absorption in the 
wavelength range of from 500 to 550 nm is so high that 
its green color reproduction becomes poor, (2) its resis 
tance to light is insufficient, and (3) its solubility and 
dispersion ability are unsatisfactory. 

It is therefore a first object of the present invention to 
provide a silver halide photographic light-sensitive ma 
terial containing a cyan coupler which is excellent in the 
spectral absorption characteristic and capable of form 
ing a clear dye image with good color tone in a wide 
color reproduction range. 

It is a second object of the present invention to pro 
vide a silver halide photographic light-sensitive mate 
rial which is improved so as to have well balanced 
resistances to light, heat and moisture, and capable of 
forming a well preservable dye image. 

It is a third object of the present invention to provide 
a silver halide photographic light-sensitive material 
containing a cyan coupler which is excellent in the 
solubility, dispersibility and dispersion stability. 
We have now found that the above objects of the 

present invention can be accomplished by a silver halide 
photographic light-sensitive material comprising a sup 
port having thereon at least one silver halide emulsion 
layer containing in combination at least one of those 
cyan couplers having the following Formula [I] and at 
least one of those cyan couplers having the following 
Formula [II], and thus we have completed the present 
invention. 

OH Formula [I] 

R3 NHCOR] 

RZCONH 

Z1 

wherein R1 represents an aryl radical, a cycloalkyl radi 
cal or a heterocyclic radical; R2 represents an alkyl 
radical or a phenyl radical; R3 is a hydrogen atom, a 
halogen atom, an alkyl radical or an alkoxy radical; and 
Z1 is hydrogen atom, a halogen atom, or a radical that 
can be split off by the reaction of the coupler with the 
oxidized product of an aromatic primary amine-type 
color developing agent. 

OH Formula [II] 

R6 NHCOR4 

Rs 

wherein R4 is an alkyl radical (such as methyl, ethyl, 
butyl, nonyl, etc.); R5 is an alkyl radical (such as methyl, 
ethyl, etc.); R6 is a hydrogen atom, a halogen atom 
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(such as ?uorine, chlorine, bromine, etc.) or an alkyl 
radical (such as methyl, ethyl, etc.), and Z2 is a hydro 
gen atom, a halogen atom, or a radical that can be split 
off by the reaction of the coupler with the oxidized 
product of an aromatic primary amine-type color devel 
oping agent. 

In the present invention, the aryl radical represented 
by R1 of Formula [[1]] I includes, e.g., phenyl, naph 
thyl, and preferably phenyl. The heterocyclic radical 
represented by R1 includes, e. g., pyridyl, furan, etc. The 
cycloalkyl radical represented by R1 includes, e.g., cy 
clopropyl, cyclohexyl, etc. These radicals represented 
by R1 are allowed to have a single or a plurality of 
substituents; for example, those typical substituents in 
troducible to the phenyl include halogens (such as ?uo 
rine, chlorine, bromine, etc.), alkyl radicals (such as, 
e.g., methyl, ethyl, propyl, butyl, dodecyl, etc.), hy 
droxy radical, cyano radical, nitro radical, alkoxy radi 
cals (such as, e.g., methoxy, ethoxy, etc.), alkyl-sul 
fonamido radicals (such as, e.g., methyl-sulfonamido, 
octyl-sulfonamido, etc.), aryl-sulfonamido radicals D] 
(such as, phenylsulfonamido, naphthylsufonamido, 
etc.), alkyl-sulfamoyl radicals (such as, e.g., butyl-sul 
famoyl, etc.), aryl-sulfamoyl radicals (such as, e. g., phe 
nyl-sulfamoyl, etc.), alkoxycarbonyl radicals (such as, 
e.g., methyloxycarbonyl, etc.), aryloxycarbonyl radi 
cals (such as, e.g., phenyloxycarbonyl, etc.), aminosul 
fonamido radical, acylamino radicals, carbamoyl radi 
cal, sulfonyl radical, sulfmyl radical, sulfoxy radical, 
sulfo radical, aryloxy radicals, alkoxy radicals, carboxyl 
radical, alkyl-carbonyl radicals, aryl-carbonyl radicals, 
aminocarbonyl radical, and the like. Not less than two 
of these substituents may be introduced to the phenyl 
radical. The preferred radicals represented by R1 in 
clude phenyl radical or phenyl radicals having a single or 
a plurality of substituents (which are typi?ed by halogens, 
alkyl-sulfonamido radicals, aryl-sulfonamido radicals, 
alkyl-sufamoyl radicals, aryl-sulfamoyl radicals, alkyl 
sulfonyl radicals, aryl-sulfonyl radicals, alkyl-carbonyl 
radicals, aryl-carbonyl radicals, and [phenyl radicals 
having one or not less than two] cyano radicals [as 
substituents] ). 
The alkyl radical represented by R; includes those in 

the straight chain or branched chain form, such as 
methyl, ethyl, propyl, butyl, octyl, and the like radicals. 
The preferred cyan couplers having Formula [[1]] I 

in the present invention include those compounds hav 
ing the following Formula [[III]]III: 

[ on Formula [III] 

NHCOR7 
R10 

R3'(-X—R9'); CONH 

Z3 ] 

OH Formula III 

NHCOR7 
R10 

R8-<-x-R9-);coNn 

Z3 

wherein R7 represents a phenyl radical which is allowed 
to have a single or a plurality of substituents which are 
typi?ed by a halogen atom (such as ?uorine, chlorine, 
bromine, etc.), an alkyl radical (such as, e.g., methyl, 
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ethyl, propyl, butyl, octyl, dodecyl, etc.), a hydroxy 
radical, a cyano radical, a nitro radical, an alkoxy radi 
cal (such as, e.g., methoxy, ethoxy, etc.), an alkyl-sul 
fonamido radical (such as, e.g., methyl-sulfonamido, 
octyl-sulfonamido, etc.), an aryl-sulfonamido radical 
(such as, e.g., phenyl-sulfonamido, [napththyl-sul 
fonamido] naphthyl-sul?mamido, etc.), an alkyl-sulfam 
oyl radical (such as, e.g., butyl-sulfamoyl, etc.), an aryl 
sulfamoyl radical (such as, e.g., phenyl-sulfamoyl, etc.), 
an alkyloxycarbonyl radical (such as, e.g., methylox 
ycarbonyl, etc.), an aryloxycarbonyl radical (such as, 
e.g., phenyloxycarbonyl, etc.), and the like. Not less 
than two of these substituents may be introduced to the 
phenyl radical. 4 

The preferred radical represented by R7 is a phenyl 
radical [having such one substituent or not less than 
two substituents as phenyl radicals or] or phenyl radi 
cals having a single or a plurality of substituents (which are 
typi?ed by halogens (preferably ?uorine or bromine), 
alkyl-sulfonamido radicals (preferably O-methyl-sul 
fonamido, p-octyl-sulfonamido, o-dodecyl-sul 
fonamido), aryl-sulfonamido radicals (preferably phe 
nyl-sulfonamido), alkyl-sulfamoyl radicals (preferably 
butyl-sulfamoyl), aryl-sulfamoyl radicals (preferably 
phenyl-sulfamoyl), alkyl radicals (preferably methyl, 
tri?uoromethyl), or alkoxy radicals (preferably me 
thoxy, ethoxy)). 
R3 is an alkyl or aryl radical. The alkyl radical or the 

aryl radical is allowed to have a single or a plurality of 
substituents which may be typi?ed by halogens (such as, 
e.g., ?uorine, chlorine, bromine, etc.), hydroxyl radical, 
carboxyl radical, alkyl radicals (such as, e.g., methyl, 
[ethy] ethyl, propyl, butyl, octyl, dodecyl, etc.), aral 
kyl radicals, cyano radical, nitro radical, alkoxy radicals 
(such as e.g., methoxy, ethoxy, etc.), aryloxy radicals, 
alkyl-sulfonamido radicals (such as, e.g., methyl-sul 
fonamido, octyl-sulfonamido, etc.), aryl-sulfonamido 
radicals (such as, e.g., phenyl-sulfonamido, naphthyl 
sulfonamido, etc.), alkyl-sulfamoyl radicals (such as, 
e.g., butyl-sulfamoyl, etc.), aryl-sulfamoyl radicals 
(such as, e. g., phenyl sulfamoyl, etc.), alkyloxycarbonyl 
radicals (such as, e.g., methyloxycarbonyl, etc.), arylox 
ycarbonyl radicals (such as e.g., phenyloxycarbonyl, 
etc.), aminosulfonamido radicals (such as, e.g., dime 
thylaminosulfonamido, etc.) alkyl-sulfonyl radicals, 
aryl-sulfonyl radicals, alkyl-carbonyl radicals, aryl-car 
bonyl radicals, aminocarbonylamido radical, carbamoyl 
radical, sul?nyl radical, and the like. Not less than two 
of these substituents may be introduced to the alkyl or 
aryl radical. 
The preferred radical represented by R3, when the n 

is equal to O, is an alkyl and, when the n is equal to more 
than 1, is an aryl. The further preferred radical repre 
sented by R3 is a phenyl radical having [such one sub 
stituent or not less than two] substituents as, when the 
n is equal to 0, alkyl radicals having from 1 to 22 carbon 
atoms (preferably methyl, ethyl, propyl, butyl, octyl, 
dodecyl) and, when the n is equal to one or more than 
1, phenyl, or alkyl radicals (preferably t-butyl, t-amyl, 
octyl), alkyl-sulfonamido radicals (preferably butyl-sul 
fonamido, octyl-sulfonamido, dodecyl-sulfonamido), 
aryl-sulfonamido radicals (preferably phenyl-sul 
fonarnido), aminosulfonamido radicals (preferably 
dimethylaminosulfonamido), or alkyloxycarbonyl radi 
cals (preferably methyloxycarbonyl, butyloxycarbo 
nyl). 
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R9 represents an alkylene radical. R9 represents a 
straight-chain or branched-chain alkylene having from 
1 to 20 carbon atoms, and more preferably from 1 to 12 
carbon atoms. 
R10 is a hydrogen atom or a halogen atom (?uorine, 

chlorine or bromine), and preferably a hydrogen atom. 
n is O or [an] a positive integer and preferably 0 to 

5, more preferably 0 to 1. 
X is a divalent radical such as —O—, —CO—, 

—S-—, —SO- or —SO;— wherein R’ and R" each is a 

OH (1-1) F (1-2) 

NHCO—< >-—1= on CSH“ NHCO 
HO OCHCONH j 

tH c OCHCONH 
Cuba) 012112501) F O n 5 | F 

C4H9(n) C1 

011 —3 OH -4 

CSHHG) NHCO—© (I ) moo-Q (I ) 

(onncs OCHCONH (n)C4I-I9S02NH—®—O(|2HCONH—<>/ 
C12H25(n) C1 (3111mm) c1 

F F (1-5) F F (1-6) 
OH on csnnm moo-g é-F CSHIKS“) 1mm‘; giF 

tH c OCHCONH H c OCHCONH () 11 s F F (Sec) 11 s I F F 

0411901) c1 C4H9(n) 01 

F F (1-7) F F (1-8) 
OH OH 

0 t 
4H“) NHCO F NHCO F 

tH 0 OCHCONH HO—§ >-—OCHCONH () 9 4 c H F F (l: H O F F 
2 5 1 12 2511 0C H 

C (M190) 8 ‘7 

OH 01 (1-9) CSHUO) OH (1-10) 
NHCO CF; 

NHCO 
(XEHCONH (onncs OCHCONH 
CIZHZSQI) C1 c4H9(n) OCH2COOCH3 

(n)c4H9SO2NH /S 

N/ we I I 
N N 

ocn; (1-11) 

OH NHCO 

(I!)CnH22C0NH 

-12 0514110) cl (1 ) 
NHCO NHS0zC4I-I9(n) 

(OH11C5 OC‘IHCONH 
(341190) OH 

OH (1-13) 
C H t s 11() NHCO 

(t)H11C5 OCHCONH 

6 
substituted or unsubstituted alkyl radical, and prefera 
bly —O—, —S-—, —SO-— and —SO;---. 
Z3 is a hydrogen atom, a halogen atom, or a radical 

that can be split off by the reaction of the coupler with 
the oxidized product of an aromatic primary amine-type 
color developing agent, the radical being preferably a 
chlorine atom or a ?uorine atom. 
The following are typical examples of the cyan cou 

pler having Formula [[1]] but the present invention is 
not limited thereto. 
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-continued 

CH 

(1-45) 

NHCO-Q- CN 3 )Nmagof?m? 
3 CH 0121-12501) 

The cyan couplers having Formula [II] in the present 
invention are more preferably those compounds having 
the following Formula [IV]: 

Formula [IV] 

wherein R11 and R12 may be either the same or different 
from each other and each is a hydrogen atom, an alkyl 
radical (such as, e. g., methyl, ethyl, propyl, butyl, amyl, 
octyl, dodecyl, etc.) or an alkoxy radical (such as, e.g., 
methoxy, ethoxy, etc.), provided that the sum of the 
carbon atoms of R11 and R12 is from 8 to 16, and more 
preferably R11 and R12 each is a butyl or amyl radical; 
R13 is a hydrogen atom or an alkyl radical (such as, e. g., 
methyl, ethyl, propyl, butyl, octyl, etc.), and preferably 
a hydrogen atom, ethyl or butyl radical; in is an integer 
of up to 2; and Z4 is a hydrogen atom, a halogen atom, 
or a radical that can be split off by the reaction of the 
coupler with the oxidized product of an aromatic pri 
mary amine-type color developing agent. 

In Formulas [I], [II], [III] and [IV], the radicals that 
can be split off by the reaction of these couplers with 
the oxidized product of the aromatic primary amine 
type color developing agents represented by Z1, Z2, Z3 
and Z4 are all known to those skilled in the art. Any of 
these radicals changes the reactivity of the coupler or is 
split from the coupler to‘ful?ll its development-inhibit 
ing, bleach-inhibiting and do or-compensation functions 
to thereby advantageously acts'n the coupler-containing 
layers or other layers of the silver halide color photo 
graphic light-sensitive material. Typical examples of 
such radicals include, for example, alkoxy radicals, 
aryloxy radicals, arylazo radicals, thioether, car 
bamoyloxy radical, acyloxy radicals, imido radical, 
sulfonamido radical, thiocyano radical or heterocyclic 
radicals (such as, e.g., oxazolyl, diazolyl, triazolyl, te 
trazolyl, etc.), and the like. The particularly preferred 
examples represented by Z are a hydrogen atom or a 
chlorine atom. 
The following are typical examples of those cyan 

couplers having Formula [II], but the present invention 
is not limited thereto. 

(1-47) 

65% 10) 

12 

OH 

CH3\ NHCO 

/NSO2NH—< >—O(IIHCONH 
CH3 CH(CH3)2 c1 

-continued 
‘15 

OH 

01 NHcocn2o—Q-c5m1(r) 
H3c (3511110) 

20 Cl 

OH 

01 NHCOCIZHOQ‘QHUQ) CH3 
25 33c CsH11(t) 

Cl 

OH 

c1 NHCO(IIHO—Q—C5H1I(O CZHS 
30 HsC C5H11(t) 

Cl 

OH 

c1 NHCOCHO 0511110) 

35 C4H 9 
Hsc (3511110) 

Cl 

OH 

40 c1 NHCO<|IHO CsH11(S<’-¢) 
CzHs 

33c CsH11(S¢¢) 
Cl 

OH 

45 c1 NHCOCH2O—Q—C5H11(sec) 
H30 CsH11(Se<=) 

Cl 

50 OH 

c1 NHcO(CHz)30~Q'CsI-Iu(t) 
H3C (Isl-I110) 

c1 

55 cum) 
OH 

Cl NHCOCHZO C4H9(t) 

H3O 
60 c1 

0C12H2s(11) 
OH 

c1 NHCOC|2HO 
65 CZHS 

H3O 
C1 

(11-1) 

(11-2) 

(11-3) 

(11-4) 

(11-5) 

(11-6) 

(11-7) 

(11-8) 

(11-9) 



13 
-continued 

OH 

Cl NHCOOHO‘Q C2Hs 
33c (K312112501) 

Cl 

OH 

Cl NHCOCH2O—Q 
53c C1sHs1(n) 

c1 

OH 

Cl NHCO?Il-IO 
C2115 

33c 015113101) 
Cl 

OH 

01 rmcocno-Q-q?-BKM 
CzHs 

H3C 
Cl 

OH 

C1 NHC0(CH2)30 

113C (31533101) 
Cl 

C H110) 
on 

01 NHCO<|3HO CSHnG) 

OH 

H30 NHCOCHgO-Q 
Hsc (31511310!) 

Cl 
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(11-12) 

(11-13) 

(11-14) 

(11-15) 

(11-16) 

(11- 17) 

(11-18) 

(11-19) 

10 

15 

25 

35 

45 

50 

55 

65 

14 
-continued 

0H (II-20) 

NHco<|:I-Io—®— CsHnG) 
C2H5 

H3O 
c1 

oH (II-21> l NHCOCHgO-Q- C5H11(t) 
(‘WA-H9 

0on3 (11-22) 
on 

c1 NHCOCHO 

33C ocn, 
C: 

In the case of using in combination the cyan coupler 
having Formula [I] of the invention and the cyan cou 
pler having Formula [II] of the invention, there may be 
used at least one of these cyan couplers having Formula 
[I] and at least one of these cyan couplers having For 
mula [II] in an arbitrary proportion in the combination 
thereof, but it is desirable that of the total amount of the 
cyan couplers the cyan coupler having Formula [II] be 
used in the quantity so as to account for from 30 to 90 
mole%, and more preferably from 50 to 90 mole%. 
The silver halide color photographic light-sensitive 

material of the present invention is allowed to be of any 
construction as long as it comprises a support having 
thereon at least one silver halide emulsion layer, and no 
particular restrictions are placed on the number of and 
the coating order of silver halide emulsion layers and 
non-light-sensitive layers. Typical examples of the light 
sensitive material include color positive or negative 
flms, color photographic printing papers, color slides, 
and those light-sensitive materials for special use such as 
for graphic arts use, radiography use, and high-resolu 
tion applications, and the like, and particularly suitable 
for use as color photographic printing papers. Most of 
the foregoing silver halide emulsion layers and non 
light-sensitive layers are usually comprised of hydro 
philic binder-containing hydrophilic colloidal layers. 
As the hydrophilic binder, there may be preferably used 
gelatin or gelatin derivatives such as acylated gelatin, 
guanidylated gelatin, carbamylated gelatin, cyanoe 
thanolated gelatin, esteri?ed gelatin, and the like. 

These cyan couplers having Formulas [I] and [II] 
(hereinafter referred to as the cyan coupler(s) of the 
present invention) may be incorporated by the applica 
tion of the method for use in ordinary cyan dye-forming 
couplers thereto into silver halide emulsion layers, the 
layers being coated on a support, thereby forming a 
photographic element. The photographic element is 
allowed to be either a monochromatic element or multi 
color element. In the case of the multicolor element, the 
cyan coupler of the present invention is usually incorpo 
rated into the red-sensitive silver halide emulsion layer, 
but may be allowed in a nonlight-sensitive emulsion 
layer or emulsion layer that is sensitive to three-pri 
mary-color regions excluding the red. Each component 
unit capable of forming a dye image in the present in 
vention is a single or one of a plurality of emulsion 
layers, having sensitivity to each given spectral region. 
The cyan coupler of the present invention may be 

incorporated into an emulsion in accordance with any 
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of conventionally known methods. For example, the 
cyan coupler is dissolved separately into such a single 
high-boiling organic solvent as a phthalate (dibutyl 
phthalate, etc.), a phosphate (tricresyl phosphate, etc.) 
or a N,N-dialkyl-substituted amide (N,N-diethyl 
laurylamide, etc.) and into such a single low-boiling 
organic solvent as butyl acetate or butyl propionate, or 
dissolved into, if necessary, a mixture of the high-boil 
ing and low-boiling organic solvents. After that, the 
solution is mixed with an aqueous gelatin solution con 
taining a surfactant, and then emulsi?ed to be dispersed 
by use of a high-speed mixer, a colloid mill or a ultra 
sonic disperser. The resulting dispersed liquid is subse 
quently added to a silver halide, whereby a silver halide 
emulsion for use in the present invention can be pre 
pared. 
The cyan coupler of the present invention may be 

added to the silver halide emulsion usually within the 
quantity range of from about 0.05 to about 2 moles per 
mole of silver halide, and preferably from 0.1 to 1 mole 
per mole of silver halide. 

In the case where the silver halide color photo 
graphic light-sensitive material of the present invention 
is a multicolor element, all the layers including the 
above image forming component unit layers required 
for the photographic element may be coated in various 
orders as is known to those skilled in the art. The typical 
multicolor photographic element is one that comprises a 
support having thereon a cyan dye image-formable 
component unit consisting of at least one red-sensitive 
silver halide emulsion layer containing a cyan dye form 
ing coupler (at least one of the cyan dye forming cou 
plers is the cyan coupler of the present invention having 
Formula [I] and at least further one of the cyan couplers 
is the cyan coupler of the present invention having 
Formula [III]); a magenta dye image-formable compo 
nent unit consisting of at least one green-sensitive silver 
halide emulsion layer containing at least one magenta 
dye forming coupler; and a yellow dye image-formable 
component unit consisting of at least one blue-sensitive 
silver halide emulsion layer containing at least one yel 
low dye forming coupler. 
The photographic element may have additional lay 

ers; such nonlight-sensitive layers as ?lter layers, inter 
layers, a protective layer, an antihalation layer, a sub 
bing layer, and the like. 
As the yellow dye forming coupler usable in the 

present invention there may be suitably used those com 
pounds having the following Formula [V]: 

lllll 
0Y0 

wherein R14 represents an alkyl radical (such as, e.g., 
methyl, ethyl, propyl, butyl, etc.) or an aryl radical 
(such as, e.g., phenyl, p-methoxyphenyl, etc.); R15 rep 
resents an aryl radical; and Y represents a hydrogen 
atom or a radical which can be split off during the 
course of a color developing reaction). 

Further, particularly preferred as the yellow coupler 
capable of forming a dye image in the present invention 
are those compounds having the following Formula 
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R16 R17 Formula [VI] 

CH3 0 O 

/ 1 
CH3 

R19 

wherein R16 is a halogen atom, an alkoxy radical or an 
aryloxy radical; R17, R13 and R19 each is a hydrogen 
atom, a halogen atom, an alkyl radical, an alkenyl radi 
cal, an alkoxy radical, an aryl radical, an aryloxy radi- , 
cal, a carbonyl radical, a sulfonyl radical, a carbonyl 
radical, an alkoxycarbonyl radical, a carbonyl radical, a 
sulfone radical, a sulfamyl radical, a sulfonamido radi 
cal, an acylamido radical, an ureido radical or an amido 
radical; and Y is as de?ned previously. 
These are as described in, for example, U.S. Pat. Nos. 

2,778,658, 2,875,057, 2,908,573, 3,227,155, 3,227,550, 
3,253,924, ,265,506, 3,277,155, 3,341,331, 3,369,895, 
3,384,657, 3,408,194, 3,415,652, 3,447,928, 3,551,155, 
3,582,322, 3,725,072, 3,894,875, West German OLS 
Patent Nos. 1,547,868, 2,057,941, 2,162,899, 2,163,812, 
2,213,461, 2,219,917, 2,261,361, 2,263,875, Japanese Pa 
tent Examined Publication No. 13576/ 1974, Japanese 
Patent O.P.I. Publication Nos. 29432/ 1973, 66834/ 1973, 
10736/ 1974, 122335/ 197 5, 28834/ 1975 and 
132926/ 1975, and the like. 
As the magenta dye image forming coupler, there 

may be preferably used those couplers having the fol 
lowing Formula [VII]: 

R20 Formula [VII] 

1 
Ar 

R21 

wherein Ar is an aryl radical; R20 is a hydrogen atom, a 
halogen atom, an alkyl radical or an alkoxy radical; R21 
is an alkyl radical, an amido radical, an imido radical, an 
N-alkylcarbamoyl radical, an N-alkyl-sulfamoyl radi 
cal, an alkyloxycarbonyl radical, an acyloxy radical, a 
sulfonamido radical, or an urethane radical; Y is as 
de?ned in Formula [V]; and W is —NH—, —NHCO— 
(wherein the N atom is bonded with the carbon atom of 
pyrazolone nucleus) or —NHCONH—. 
These are as described in, e.g., U.S. Pat. Nos. 

2,600,788, 3,061,432, 3,062,653, 3,127,269, 3,311,476, 
3,152,896, 3,419,391, 3,519,429, 3,555,318, 3,684,514, 
3,888,680, 3,907,571, 3,928,044, 3,930,861, 3,930,866, 
3,933,500, Japanese Patent O.P.I. Publication Nos. 
29639/ 1974, 1 1163 l/ 1974, 129538/ 1974, 13041/ 1975, 
58922/1977, 62454/ 1980, 118034/ 1980, 38043/ 1981, 
British Pat. No. 1,247,493, Belgian Pat. Nos. 769,116 
and 792,525, West German Pat. No. 2,156,111, Japanese 
Patent Examined Publication No. 60479/ 1971, and the 
like. 
The following are typical examples of the yellow and 

magenta dye image forming couplers which are suitably 
usable in the present invention, but the present inven 
tion is not limited thereto. 
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(M-23) 4,4’-methylene-bis[l-(2,4,6-trichlorophenyl)-3 
(2-chloro-5-dodecenylsuccinimido)-anilino-5-pyrazo 
lone)]. 

(M-24) 1-(2,4,6-trichlorophenyl)-3-[3-(2,4-di-t-amyl 
phenoxyacetamido)-benzamido]-S-pyrazolone. 

(M-25) 3-ethoxy-1~4-[ct-(3-pentadecenylphenoxy) 
butylamido]-phenyl-5-pyrazolone. 

(M-26) l-(2,4,6-trichlorophenyl)-3-[2-chloro-5-{a-(3-t 
butyl-4-hydroxy)-phenyl}-tetradecanamido]-anilino 
S-pyrazolone. 

(M-27) l-(2,4,6-trichlorophenyl)-3,3-nitriloanilino-5 
pyrazolone. 

Any of these yellow dye forming couplers and ma 
genta dye forming couplers may be incorporated into a 
silver halide emulsion layer within the quantity range of 
from 0.05 to 2 moles per mole of silver halide. 
For the support of the light-sensitive material of the 

present invention, any of those materials may be used 
such as, for example, baryta paper, polyethylene-coated 
paper, polypropylene-synthetic paper, a transparent 
support material provided with a re?ective layer or 
material, a glass plate, cellulose acetate, cellulose ni 
trate, polyester ?lm such as polyethylene terephthalate, 
polyamide ?lm, polycarbonate ?lm, polystyrene ?lm, 
and the like. These support materials may be arbitrarily 
selected according to the purpose for which is used the 
silver halide photographic light-sensitive material of the 
present invention. 
The coating process for use in coating the silver hal 

ide emulsion layers and nonlight-sensitive layers of the 
light-sensitive material of the present invention includes 
such various processes as the clipping coating process, 
air-doctor coating process, curtain coating process, 
hopper coating process, and the like. 
The silver halide used for the silver halide emulsion 

of the present invention includes those arbitrarily used 
for ordinary silver halide emulsions: silver bromide, 
silver chloride, silver iodobromide, silver chlorobro 
mide, silver chloroidobromide, and the like. The parti 
cles of these silver halides are allowed to be either 
coarse-grained or fme-grained, and be of either wide or 
narrow particle-size distribution. 
The crystal of these silver halide particles may be 

either regular or twin, and those having an arbitrary 
proportion of its [100] face to [111] face can be used. 
Further the crystal structure of these silver halide parti 
cles may be either homogeneous from the inside to the 
outside thereof or heterogeneous between the inside 
and the outside thereof. Furthermore, these silver ha 
lides may be either of the type of forming a latent image 
mainly on the surface of the particles thereof or of the 
type of forming it inside the particles thereof. In addi 
tion, these silver halides may be prepared by any of the 
neutral method, ammoniacal method and acid method, 
and silver halide particles produced by any of the simul 
taneous mixing method, sequential mixing method and 
conversion method may be applied. 
The silver halide emulsion of the present invention 

can be chemically sensitized by the single or combined 
use of sulfur sensitizers such as, e.g., aryl-thiocarba 
mide, thiourea, cystine, etc.; active or insert selenium 
sensitizers; reduction sensitizers such as, e.g., stannous 
salts, polyamides, etc.; noble-metallic sensitizers includ 
ing such gold sensitizers as sodium aurithiocyanate, 
potassium chloroaurate, 2-aurosulfobenzo 
thiazolemethyl chloride, etc., water-soluble-salt sensi 
tizers such as of ruthenium, rhodium, iridium, etc., and 
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ammonium chloropalladate, potassium chloropalladate, 
sodium chloropalladite, and the like. 

Into the silver halide emulsion of the invention may 
be incorporated various known photographic additives 
such as those described in, e.g., Research Disclosure 
No. 17643, December 1978. 
The silver halide emulsion of the invention, in order 

to be provided with sensitivity to the necessary wave 
length region for a red-sensitive emulsion is spectrally 
sensitized by the addition thereto of an appropriately 
selected sensitizing dye. As the spectral sensitizer, vari 
ous sensitizing dyes may be used singly or in combina 
tion. 

Advantageously applicable spectral sensitizers to the 
invention include such typical cyanine dyes, merocya 
nine dyes, and complex cyanine dyes as described in 
U.S. Pat. Nos. 2,269,234, 2,270,378, 2,442,710 and 
2,454,620. 

Other additives may also be arbitrarily incorporated 
into the silver halide emulsion layers and nonlight-sensi 
tive layers of the silver halide photographic light-sensi 
tive material of the present invention, the additives 
including antifoggants, antistain agents, brightening 
agents, antistatic agents, hardening agents, plasticizers, 
wetting agents, ultraviolet absorbing agents, and the 
like, as described in Research Disclosure No. 17643. 
The thus constructed silver halide photographic 

light-sensitive material of the present invention, after 
being exposed to light, is then developed by the color 
development process including various photographic 
processing procedures. The preferred color developer 
liquid usable in the invention is one that contains an 
aromatic primary amine-type color developing agent as 
the principal component thereof, the color developing 
agent being typi?ed by p-phenylenediamine-type com 
pounds including, for example, diethyl-p-phenylenedia 
mine hydrochloride, monomethyl-p-phenylenediamine 
hydrochloride, dimethyl-p-phenylenediamine hydro 
chloride, 2-amino-5-diethylaminotoluene hydrochlo 
ride, 2-amino-5-(N-ethyl-N-dodecylamino)-toluene, 2 
amino-S-(N-ethyl-N-B-methanesulfonamidoethyl 
)aminotoluene sulfate, 4-(N-ethyl-N-B-methanesul 
fonamidoethylamino)-aniline, 4-(N-ethyl-N-B-hydrox 
yethylamino)aniline, 2-amino-5- -ethyl-B-methoxye 
thyl)aminotoluene, and the like. 
These color developing agents may be used singly or 

in combination, or used together with hydroquinone or 
the like. Further, the color developer liquid contains 
generally alkali agents such as sodium hydroxide, am 
monium hydroxide, sodium carbonate, sodium sul?te or 
the like, and may also contains various additives includ 
ing such halogenated alkaline metals as, e.g., potassium 
bromide, and development control agents such as, e.g., 
hydrazinic acid, and the like. 
The silver halide photographic light-sensitive mate 

rial of the present invention may contain in the hydro 
philic colloidal layers thereof the foregoing color devel 
oping agent as it is or in the form of the precursor 
thereof. The color developing agent precursor is a com 
pound capable of producing a color developing agent 
under an alkaline condition, the precursor including 
aromatic aldehyde derivative-Schifi’s base-type precur 
sors, multivalent metallic ion complex precursors, 
phthalic acid imide derivative precursors, phosphoric 
acid imide derivative precursors, sugar-amine reaction 
product precursors and urethane-type precursors. 
These aromatic primary amine color developing agent 
precursors are as described in, e.g., U.S. Pat. Nos. 
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3,342,599, 2,507,114, 2,695,234, 3,719,493, British Pat. 
No. 803,783, Japanese Patent O.P.I. Publication Nos. 
135628/1978 and 79035/ 1979, and Research Disclosure 
Nos. 15,159, 12,146 and 13,924. Any of these aromatic 
primary amine color developing agents or precursors 
thereof should be added in a quantity enough to obtain 
a sufficient color formation during the development 
process. The quantity largely differs according to the 
kind of the light-sensitive material used, but is used 
within the range of from about 0.1 mole to 5 moles, and 
preferably from 0.5 mole to 3 moles per mole of light 
sensitive silver halide. These color developing agents or 
precursors may be used singly or in combination. Into 
the photographic light-sensitive material may be incor 
porated any of the foregoing compounds in the form of 
a solution of it dissolved into an appropriate solvent 
such as water, methanol, ethanol, acetone or the like, or 
in the form of a dispersed liquid of it with use of a high 
boiling organic solvent such as dibutyl phthalate, dioc 
tyl phthalate, tricresyl phosphate or the like, or in the 
form of it impregnated into a latex polymer as described 
in Research Disclosure No. 14850. 
The silver halide photographic light-sensitive mate 

rial of the present invention, after color development, is 
usually subjected to a bleach-?x bath processing or to 
separate bleaching and ?xing treatments and then 
washed in water. As the bleaching agent, there may be 
used many compounds, among which multivalent me 
tallic compounds such as of iron(III), cobalt(III), tin(II), 
and the like, especially complex salts of these metallic 
cations with organic acids, such as, for example, metal 
lic complex salts, ferricyanates or dichromates of 
ethylenediamine-tetraacetic acid, nitrilotriacetic acid, 
aminopolycarboxylic acids such as N-hydroxyethyle 
thylenediamine-diacetic acid, malonic acid, tartaric 
acid, malic acid, diglycolic acid, dithioglycolic acid, 
and the like, may be used singly or in combination. 
According to the silver halide photographic light 

sensitive material of the present invention, the solubil 
ity, dispersibility and dispersion stability of the cyan 
coupler of the invention contained in the silver halide 
emulsion layer are so good that no such trouble as depo 
sition of the coupler will occur. The cyan coupler is 
excellent in the spectral absorbing characteristic as well 
as in the color tone and capable of forming a clear dye 
image in an extensive color reproduction range; particu 
larly a cyan dye image having the maximum absorption 
in the wavelength range of form 640 to 660 nm and 
having little or no absorption in the regions of from 400 
to 450 nm, from 450 to 480 nm, and from 500 to 550 nm, 
so that the coupler produces very excellent blue and 
green color reproductions with very satisfactory light 
ness with no trouble at all. Besides, the formed dye 
image is also excellent in the resistance to light, heat and 
moisture as well as in its preservability. 
The present invention will be illustrated further in 

detail in reference to examples below, but embodiments 
of the present invention are not limited thereto. 

EXAMPLE 1 

The cyan couplers of the invention given in Table 1 
and the following comparative couplers were used and 
10 g of each of these couplers was added to a mixture of 
5 ml of dibutyl phthalate with 30 ml of ethyl acetate, 
and completely dissolved by heating to 60° C. This 
solution was mixed with 5 ml of an aqueous 10% solu 
tion of Alkanol B (alkyl-naphthalenesulfonate, manu 
factured by DuPont) and 200 ml of an aqueous 5% 
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gelatin solution, and this mixture was emulsi?ed by 
means of a colloid mill to prepare a coupler-dispersed 
liquid. The thus dispersed liquids each was added to 500 
g of a silver chlorobromide (containing 80 molc% silver 
bromide) emulsion, and the resulting emulsion was 
coated on a polyethylene-coated paper support and 
then dried, whereby 13 different monochromatic photo 
graphic elements were prepared. These samples were 
exposed through an optical wedge to light and subse 
quently processed in the baths given below in accor 
dance with the following steps: 

Processing steps Temperature Time 

Color developing 30° C. 3 min. & 30 sec. 
{ Bleach-?x 30° C. l min. & 30 sec. 

Washing 30° c. 2 min. 

Compositions of the respective processing liquids are 
as follows: 

Comgsition of the color develogr: 
4-amino-3-methyl-N-—cthyl-N—(B-methane- 5.0 g 
sulfonamidoethylyaniline sulfate 
Benzyl alcohol 15.0 ml 
Sodium hexametaphosphate 2.5 g 
Anhydrous sodium sul?te 1.85 g 
Sodium bromide 1.4 g 
Potassium bromide 0.5 g 
Borax 39.1 g 
Water to make 1 liter 
Use sodium hydroxide to adjust the pH to 10.3 

ComEsition of the bleach-?x bath: 
Iron-ammonium ethylenediamine-tetraacetate 61.0 g 
Diammonium ethylenediamine-tetraacetate 5.0 g 
Ammonium thiosulfate 124.5 g 
Sodium metabisul?te 13.5 g 
Anhydrous sodium sul?te 2.7 g 
Water to make 1 liter 

The thus processed samples each was tested for the 
spectral reflection characteristics and preservability 
thereof in the following manners: 
Spectral re?ection characteristics test: 
(i) Re?ection maximum wavelength ()tmax): The wave 

length at which the re?ection density becomes maxi 
mum was tested by use of Hitachi Color Analyzer 
Model 607. 

(ii) Reduction density (D): Re?ection densities at the 
wavelengths 71 of 550 nm, 470 nm and 420 nm when 
the maximum density is 2.0 by use of the same color 
analyzer as in (i). 

(iii) Lightness (L*): Measurements were made in accor 
dance with the Japanese Industrial Standard JIS Z 
8729-1980. 

Dye image stability tests: 
(iv) Light stability: Each of the resulting dye images 
was exposed to the light of 45,000 luxes of a xenon 
fadometer over a period of 150 hours, and after that 
the residual density at the initial density of 1.0 was 
measured. 

(v) Dark stability: After storing the samples at 77° C. in 
the dark for two weeks, the residual density of each 
of the samples at the initial density of 1.0 was mea 
sured. 
The results obtained in (i)-(v) are given together in 

Table 1. 

Comparative Compound-l 
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-continued 
OH 

H3CO NHCOCHO 

<l33H7 
0C1zH2s(n) 

Cl 

Comparative Compound-2 

OH 

Cl NHCOCHO 

(IZZH5 
H3CO (3151-13101) 

C1 

Comparative Compound-3 

OH 

CONHC1gH37 

SO3Na 

24 
resulting in the formation of a dye image having a high 
lightness and satisfactory spectral re?ection character 
istics. This is quite an unexpected multiplied effect ob 
tained due to the use of the cyan couplers having For 

5 mula [II]. And the formed dye image displays very 
satisfactory results in respect of the resistance to light 
and dark stability. 

EXAMPLE 2 

10 The cyan couplers of the present invention and the 
comparative couplers shown in Table l were used, and 
0.1 mole of each of the couplers was added to and dis 
solved by heating to 60° C. into a mixture liquid of 20 ml 
of dibutyl phthalate and ethyl acetate. The necessary 

15 quantity of the ethyl acetate for the dissolution was 
measured. The results are as shown in Table 2. The thus 
obtained coupler solutions each was then mixed with 
the same aqueous Alkanol B solution as in Example 1 
and an aqueous gelatin solution, and the mixture was 

20 emulsi?ed by means of a colloid mill to thereby prepare 
a coupler-dispersed liquid. The coupler-dispersed liquid 
was subsequently added to 1000 ml of a red-sensitive 
silver chlorobromide emulsion (containing 70 mole% of 
silver bromide) containing photographic additives such 

25 as a hardening agent, coating aid, and the like, whereby 
a coating liquid for making a red-sensitive emulsion 
layer. These coupler-dispersed liquid-containing silver 

Cyan coupler compositions 
Exempli?ed Exempli?ed Comparative SEctral re?ection density 
couplers of couplers of Cyan cou - D Dye image stability 

Sample Formula (I) Formula (II) plers and A = h = )k = Light Dark 
No. and mole % and mole % mole % max 550 470 420 L‘ stability stability 

1 L5, 100 — — 650 1.22 0.38 0.74 39.3 0.79 0.98 Comparative 
Invention 

2 I-5, 80 11-3, 20 -— 650 1.04 0.29 0.78 43.5 0.87 0.97 Comparative 
Invention 

3 L5, 60 1I-3, 40 - 650 1.01 0.28 0.80 44.4 0.91 0.95 Comparative 
Invention 

4 L5, 80 11-1, 20 —- 650 1.03 0.29 0.79 43.7 0.88 0.96 Comparative 
Invention 

5 L37, 100 — —- 655 1.15 0.43 0.76 37.6 0.38 0.99 Comparative 

Invention 
6 L37, 80 II-3, 20 — 653 1.02 0.31 0.80 42.0 0.77 0.97 Comparative 

Invention 
7 I4, 100 — — 640 1.31 0.39 0.74 37.0 0.61 0.98 Comparative 

Invention 
8 L4, 60 11-3, 40 — 647 1.08 0.30 0.78 42.3 0.84 0.97 Comparative 

Invention 
9 —- 11-3, 100 — 650 1.02 0.27 0.94 45.0 0.91 0.64 Comparative 

Invention 
l0 — 11-1, 100 — 650 1.02 0.27 0.94 45.2 0.92 0.65 Comparative 

Invention 
11 — — C-1, 100 647 1.05 0.35 0.97 38.4 0.71 0.63 Comparative 

Invention 
12 L5, 60 — C-l, 40 649 1.04 0.35 0.98 38.5 0.72 0.87 Comparative 

Invention 
l3 - — C-2, 100 644 1.11 0.35 0.95 37.2 0.73 0.59 Comparative 

Invention 
14 L5, 60 — C-2, 40 648 1.07 0.36 0.94 37.6 0.73 0.87 Comparative 

Invention 
l5 — — C-3, 100 700 0.90 0.33 0.88 39.4 0.42 0.81 Comparative 

Invention 
16 L5, 60 — C-3, 40 667 1.01 0.35 0.85 39.2 0.51 0.88 Comparative 

Invention 

As apparent from the results shown in Table l, the 
silver halide color photographic light-sensitive material 
samples of the present invention have little undesirable 
absorptions in 550 nm and 420 nm and low re?ection 
minimum densities as compared to the silver halide 
color photographic light-sensitive material samples 
containing compounds having Formula [I] alone, thus 

halide emulsion coating liquids each, being kept at a 
temperature of 40° C., was ?owed at a rate of 2 liters per 
minute for 48 hours through stainless tubing with its 

65 internal diameter of 5 cm by use of a circulation pump, 
andithe time of a deposit beginning to attach to the 
inside wall of the tubing and the attached quantity of the 
deposit two days later were measured. The obtained 
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results are as given in Table 2. As apparent from the 
results shown in Table 2, the cyan couplers of the pres 
ent invention are very excellent in the solubility, dis 
persibility and dispersion stability. 

26 
the agent is 0.6 g/m2 and that of gelatin is 1.5 g/m2, and 
then dried.). 

Fifth layer: 
Cyan coupler-containing red-sensitive silver halide 

TABLE 2 
Cyan coupler composition 

Exempli?ed Exempli?ed Comparative Necessary quan 
couplers of couplers of cyan cou- tity of ethyl Quantity of 

Sample Formula (1) Formula (II) plers and acetate for dis- Time of begin- deposition 
No. and mole % and mole % mole % solution (ml) ning deposition (mg/1000 m2) 

l5 I-5, 100 —- — I70 3 hrs later 1540 Comparative 

Invention 
16 L5, 80 11-3, 20 — 110 16 hrs later 210 Comparative 

Invention 
L5, 60 11-3, 40 — 100 18 hrs later 180 Comparative 

Invention 
L5, 80 11-1, 20 — 100 17 hrs later 190 Comparative 

Invention 
L37, 100 -—~ -— 160 4 hrs later 1420 Comparative 

Invention 
20 I-37, 80 11-3, 20 — 120 17 hrs later 190 Comparative 

Invention 
21 L4, 100 - — 150 2 hrs later 1660 Comparative 

Invention 
22 L4, 60 11-3, 40 —- 100 15 hrs later 220 Comparative 

Invention 
23 — 11-3, 100 — 100 18 hrs later 190 Comparative 

Invention 
24 -— 11-1, 100 —- 9O 17 hrs later 180 Comparative 

Invention 
25 —- — O1, 100 80 20 hrs later 120 Comparative 

Invention 
26 L5, 60 — C-l, 40 150 5 hrs later 1370 Comparative 

Invention 
27 -— — C-2, 100 90 19 hrs later 190 Comparative 

Invention 
28 L5, 60 —- C-2, 40 160 7 hrs later 1460 Comparative 

Invention 

emulsions [silver chlorobromide emulsion containing 80 
EXAMPLE 3 

The following layers were coated on a polyethylene 
coated paper support in the described order from the 
support side to thereby prepare multicolor photo 
graphic element samples. 

First layer: 
An yellow coupler-containing blue sensitive silver 

halide emulsion (a silver chlorobromide emulsion con 
taining 90 mole% of silver bromide and 300 g of gelatin 
per mole of silver halide and also containing 0.5 mole 
per mole of silver halide of an yellow coupler YC-l 
dissolved into dibutyl phthalate and dispersed into the 
emulsion) is coated so that the coating quantity of gela 
tin is 2 g/mz, and then dried. 

Second layer: 
A ?rst interlayer (a gelatin layer of 1.5 g of gela 

tin/m2). 
Third layer: 
A magenta coupler-containing green-sensitive silver 

halide emulsion (a silver chlorobromide emulsion con 
taining 80 mole% of silver bromide and 400 g of gelatin 
per mole of silver halide and also containing 0.3 mole 
per mole of silver halide of the following magenta cou 
ple MC-l dissolved into dibutyl phthalate and dispersed 
into the emulsion) is coated so that the coating quantity 
of gelatin is 2 g/mz, and then dried. 
Fourth layer: 
An ultraviolet absorbing agent-containing second 

interlayer (containing the following ultraviolet absorb 
ing agent UV-l: a solution of the agent dissolved into 20 
g of dibutyl phthalate is dispersed into gelatin, and the 
dispersed liquid is coated so that the coating quantity of 
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mole% of silver bromide and 300 g of gelatin per mole 
of silver halide] into parts of which emulsions are dis 
persed separately dibutyl phthalate solutions of the cyan 
couplers of the invention Ex empli?ed couplers having 
Formula [I] and [II], respectively, and into the other 
parts of which emulsion are dispersed separately the 
same comparative couplers-l or -2 as in Example 1, 
respectively, (the individual quantities of the respective 
couplers are given in mole% to the total amount of all 
the cyan couplers in Table 3), the emulsions containing 
0.4 mole per mole of silver halide of the above couplers, 
respectively) each is coated so that the coating quantity 
of gelatin is 20 g/m2, and then dried. 

Sixth layer: 
A protective layer (a gelatin layer of 1.5 g of gela 

tin/m2). 
The thus prepared samples 29-42 each was exposed 

to blue, green, and red lights through a wedge by use of 
a sensitometer (Model KS-7, manufactured by Koni 
shiroku Photo Ind. Co., Ltd), and then processed in the 
following baths in accordance with the processing steps 
given below: 

Processin ste s 32.8“ C. m 
Color developing 3 min. & 30 sec. 
Bleach-fix l min. & 30 sec. 
Washing 3 min. & 30 sec. 
Drying 

Comwsition of the color develoEr: 
N——ethyl-N—B-methanesulfonamidoethyl- 4.0 g 
3-methyl-4-aminoaniline sulfate 
Hydroxyamine sulfate 2.0 g 
Potassium carbonate 25.0 g 
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-continued -continued 
Sodium chloride 0.1 g 

‘ Sodium bromide 0.2 g N OH Uv‘l 
Anhydrous sodium sulfate 2.0 g \ C5111101) 
Benzyl 8.1001101 10.0 ml 5 I N 
Polyethylene glycol (average polymeriza- 3 0 ml / 
. N non degree: 400) 
Water to make 1 liter CSHIIG) 

\ Use sodium hydroxide to adjust the pH to 10.0. 

_c°m “1°” f’f ‘in bleach'?x bath: The thus processed samples were tested for the evalu 
/ :lgzinmmum ethylened‘mne'tma' 60-0 g 10 ation of the color-reproducible region thereof and for 
Ammonium thiosulfate 1000 g the dye image preservability thereof. 
Sodium hydrogensulfate 20,0 8 Color-reproducible region evaluation tests: 
Sodium mg?isullflite 5-0 8 In accordance with the method for representing col 
Water to e1 'ter a: * a ' ors by the L u and v systems spec1?ed by the J apa 

\ . 0 I Q . 9 . 

Us‘ 5 ““° “"1 ‘° 39”‘ *1“ PH ‘° 7 ° 15 nese Industrial Standard 11s 2 8729-1980, a chromatlc 

ity diagram of u’ and v’, when U‘ is equal to 50, was 
prepared for each of the samples to thereby evaluate the 

C1 v0-1 color-reproducible region (as integrated value) from the 
CH3 relative areas formed by the yellow, ma ent and cyan 

20 g 
CH3—-C—COCHCONH c Hug) dyes. Further, the color area formed by the formed 

CH cyan and magenta dyes was regarded as the blue-repro 
3 NHCO(CH2)3O csnuq) duced region, the color area formed by the formed cyan 

N and yellow dyes as the green-reproduced region, and 
_ / \ _ 

0- C- the color area formed by the formed magenta and yel 
H>C-N/ 25 low dyes as the red-reproduced region, and these re 

\ spective color-reproduced regions were evaluated from 
CHZ_< > the relative areas thereof. 

Image preservability tests: 
[ c1 MC-l The formed yellow (Y), magenta (M) and cyan (C) 

O 30 dye images were tested for the light stability and the 
H c C-NH " dark stability in the same manners as in Example 1. 

O=C N C_CH_CH_CHC16H33(H) The results obtained from the above tests are as given 
\ N/ to ether in Table 3. \ g 

C1 C1 C_CH2 
ll 
0 

Cl ] 

TABLE 3 
Cyan cogler composition 

Exempli?ed Exempli?ed Comparative Color-reproducible 
Sam- couplers of couplers of cyan cou- region 
ple Formula (I) Formula (II) plers and over- Light stability Dark stability 
No. and mole % and mole % mole % all blue green red C M Y C M Y 

29 L5, 100 — — 102 122 84 100 0.77 0.89 0.88 0.98 0.99 0.98 Comparative 
Invention 

30 L5, 80 11-3, 20 - 112 121 98 100 0.87 0.88 0.88 0.97 0.98 0.97 Comparative 
Invention 

31 1-5, 60 11-3, 40 —- 114 120 99 100 0.90 0.90 0.87 0.95 0.99 0.97 Comparative 
Invention 

32 I-5, 80 II-l, 20 — 112 121 98 100 0.89 0.89 0.88 0.96 0.99 0.98 Comparative 
Invention 

33 I-37, 100 - - 95 118 83 100 0.40 0.88 0.87 0.99 0.98 0.98 Comparative 
Invention 

34 I-37, 80 II-3, 20 — 109 117 99 100 0.80 0.90 0.88 0.97 0.99 0.98 Comparative 
Invention 

35 1-4, 100 - - 99 120 85 100 0.62 0.89 0.89 0.98 0.99 0.97 Comparative 
Invention 

36 1-4, 60 11-3, 40 -- 111 119 100 100 0.85 0.90 0.89 0.97 0.99 0.98 Comparative 
Invention 

37 — I13 100 - 100 100 100 100 0.90 0.91 0.88 0.64 0.98 0.97 Comparative 
Invention 

38 - 11-1, 100 — 100 100 100 100 0.90 0.90 0.88 0.65 0.98 0.97 Comparative 
Invention 

39 — — O1, 100 92 95 91 100 0.71 0.88 0.88 0.62 0.99 0.99 Comparative 
Invention 

4-0 I-S, 60 — O1, 40 93 97 87 100 0.71 0.88 0.88 0.84 0.98 0.97 Comparative 
Invention 

41 — — O2, 100 90 95 90 100 0.74 0.88 0.89 0.60 0.98 0.98 Comparative 
Invention 

42 1-5, 60 - 02, 40 92 98 86 100 0.73 0.88 0.89 0.86 0.99 0.98 Comparative 
Invention 

43 — — C-3, 100 91 96 91 100 0.44 0.85 0.88 0.81 0.99 0.98 Comparative 



Re. 34,697 
29 30 

TABLE 3-continued 

Cyan coupler composition 

Exempli?ed Exempli?ed Comparative Color-reproducible 
Sarn- couplers of couplers of cyan cou- region 

ple Formula (I) Formula (II) plers and over- Light stability Dark stability 

No. and mole % and mole % mole % all blue green red C M Y C M Y 

Invention 

44 1-5, 60 — C-3, 40 93 103 84 100 0.52 0.86 0.87 0.88 0.99 0.98 Comparative 
Invention 

-continued 
OH 

15 

CONH 

As apparent from Table 3, the multicolor photo 
graphic elements which use the cyan couplers of the 

. . . 04314329 

present invention show much improved blue color re- 20 
productions with clear dye images formed in a wide 
color reproduction region without any adverse effect EXAMPLE 5 
on the green color reproduction, and further show well 
balanced degree of cyan-magenta-yellow discoloration, 
thus showing much improved dye image stability on the 
whole. 

EXAMPLE 4 

Monochromatic photographic element samples were 
prepared in the same manners as in previous examples 
with the exception that Exempli?ed Couplers 1-16, 1-36, 
1-33, 11-4 and II-5 were used in place of the 1-5, 1-37, 1-4, 
11-3 and 11-1, respectively, and Comparative Couplers 
4, -5 and -6 in place of the Comparative Couplersd, -2 
and -3. 
The thus obtained 14 different samples were used for 

the same tests as in Example 1. As a result, the silver 
halide color photographic light-sensitive material sam 
ples of the present invention have less undesirable ab 
sorptions in 550 nm and 420 nm and lower re?ection 
minimum densities than do the silver halide color pho 
tographic light-sensitive material samples containing 
those of Formula [I] alone, so that the samples of the 
present invention form high lightness and satisfactory 
spectral re?ection characteristics-having dye images. 
And the formed dye images display very satisfactory 
light stability and dark stability characteristics. 

Comparative Coupler-4 

OH 

CH3O NHCOCIIHO 
C2H5 

Cl 

OC16H33(11) 

Comparative Coupler-5 

0H 

Cl NHCOCHzO 

cn3o (315113161) 

Cl 

Comparative Coupler-6 

25 

35 

45 

50 

55 

65 

Similar multicolor photographic element samples to 
the multicolor photographic element samples of Exam 
ple 3 were prepared in the same manners as in Example 
3 with the exception that the exempli?ed couplers were 
replaced by those used in Example 4, respectively, and 
the YC-l, MC-l and UV-l were replaced by the follow 
ing YC-2, MC-2 and UV-2, respectively. 
The thus obtained 14 different samples were sub 

jected to the same tests as in Example 3. As a result, the 
cyan couplers of the present invention-used multi 
color photographic element samples show improved 
red, green and blue color reproductions, particularly 
the conspicuous improvement on the blue-color repro 
duction, with clear dye image formed in a wide color 
reproduction region, and also show well-balanced de 
gree of cyan-magenta-yellow discoloration, thus show 
ing much improved image preservability on the whole. 

Cl YC-Z 
CH3 

mc-c-cocncomr C H110) 

CH3 
/ N \ NHCO(CH2)3O CSHUG) 

O=C /C=O 
O'- C-CH3 

CH3 

Cl MC-Z 

H2? ?-NH 
O: N 

\ N / NHCOC13H27(n) 

Cl C1 

C1 

N OH UV-2 

\ (341190 I N ) 
/ 

N 

C4390) 

What is claimed is: 
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1. A silver halide photographic light-sensitive mate 
rial comprising a support having thereon at least one 
silver halide emulsion layer containing in combination 
at least one of those cyan couplers having the following 
Formula [I] and at least one of those cyan couplers 
having the following Formula [H]: 

OH Formula I 

R3 NHCOR1 

RgCONH 

Z1 

wherein R1 is an aryl radical, a cycloalkyl radical or a 
heterocyclic radical; R2 is an alkyl radical, a phenyl 
radical, or R1;—X-R9—-,Z wherein R8 represents an alkyl 
or aryl radical, R9 represents an alkylene radical, n 
represents an integer of 0 to 5, and X represents a diva 
lent radical selected from the group consisting of 
—O—, —CO—, —COO—, —OCO—, —SO2NR’—, 
—NR’SO2NR”—, —S—, —SO— and —SO;—, 
wherein R’ and R” represent an alkyl radical; R3 is a 
hydrogen atom, a halogen atom, an alkyl radical or an 
alkoxy radical; and Z1 is a hydrogen atom, a halogen 
atom, or a radical that can be split off by the reaction of 
said coupler with the oxidized product of an aromatic 
primary amine-type color developing agent, 

OH Formula II 

R6 NHCOR4 

Rs 

Z2 

wherein R4 is an alkyl radical or 

R11 

-<I3H(CH2)m0 
R13 R12 

wherein R11 and R12 may be either the same or different 
from each other and each is a hydrogen atom, an alkyl 
radical or an alkoxy radical, provided that the sum of 
the carbon atoms or R11 and R12 is from 8 to 16, R13 is 
a hydrogen atom or an alkyl radical, and m is an integer 
of 0 to 2; R5 is an alkyl radical; R5 is a hydrogen atom, 
a halogen atom, or an alkyl radical; and Z2 is a hydrogen 
atom, a halogen atom, or a radical that can be split off 
by the reaction of said coupler with the oxidized prod 
uct of an aromatic primary amine-type color developing 
agent, wherein said silver halide emulsion layer does not 
contain an aromatic primary amine-type color developing 
agent or a precursor thereof 

2. The light-sensitive material of claim 1, wherein the 
aryl radical represented by R] in Formula [I] is a phenyl 
radical. 

3. The light-sensitive material of claim 1, wherein the 
cyan couplers having Formula [I] are those compounds 
having the following formula [III]: 

10 

15 

20 

25 

35 

45 

50 

55 

65 

wherein R7 represents a phenyl radical, R8 represents an 
alkyl or aryl radical, R9 represents an alkylene radical, 
R10 represents a hydrogen atom or a halogen atom, 11 
represents an integer of 0 to 5, X represents a divalent 
radical selected from the group consisting of —O—, 
—CO—, ——COO—, —OCO—, —SO2NR’—, —NR 
’SO2NR"—, —S—, —SO— and —SO;— wherein R’ 
and R" represent an alkyl radical and Z3 represents a 
hydrogen atom, a halogen atom, or a radical that can be 
split off by the reaction of the coupler with the oxidized 
product of an aromatic primary amine-type color devel 
oping agent. 

4. The light-sensitive material of claim 3, wherein the 
alkylene radical represented by R9 has carbon atoms of 
1-12. 

5. The light-sensitive material of claim 3, wherein X 
represents —O—, —S—, -—SO— or —SO2—. 

6. The light-sensitive material of claim 3, wherein Z3 
represents a chlorine atom or a ?uorine atom. 

7. The light-sensitive material of claim 3, wherein R7 
represents a phenyl radical substituted by an alkyl-sul 
fonamide or aryl-sulfonamide radical, alkyl-sulfamoyl, 
or aryl-sulfamoyl. 

8. The light-sensitive material of claim 3, wherein R3 
represents a phenyl radical substituted by an alkyl-sul 
fonamide or aryl-sulfonamide radical, alkyl-sulfamoyl 
or aryl-sulfamoyl. 

9. The light-sensitive material of claim 3, wherein R9 
represents a penta ?uoro phenyl radical. 

10. The silver halide photographic light-sensitive 
material of claim 1, wherein the cyan couplers having 
the Formula [II] are the compounds having the follow 
ing Formula [IV]: 

on pli‘fPula [Iv] 

R13 R12 

wherein R11 and R12 may be either the same or different 
from each other and each is a hydrogen atom, an alkyl 
radical or an alkoxy radical, provided that the sum of 
the carbon atoms of R11 and R12 is from 8 to 16; R13 is 
a hydrogen atom or an alkyl radical; in is an integer of 
0 to 2; and Z4 is a hydrogen atom, a halogen atom, or a 
radical that can be split off by the reaction of the cou 
pler with the oxidized product of an aromatic primary 
amine-type color developing agent. 

11. The light-sensitive material of claim 10, wherein 
the alkyl radicals represented by R1 and R12 in Formula 
[IV] are butyl radicals or amyl radicals, respectively. 

12. The light-sensitive material of claim 10, wherein 
the alkyl radical represented by R13 in Formula [IV] is 
an ethyl radical or a butyl radical. 
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13. The light-sensitive material of claim 10, wherein 
the halogen atom represented by Z4 in Formula [IV] is 
a chlorine atom. 

14. The light-sensitive material of claim 1, wherein 
the cyan coupler having Formula [I] out of the total 
quantity of the cyan couplers being contained in the 
silver halide emulsion layer is used in a quantity suffi 
cient to account for from 30 to 90 mole percent. 

15. The light-sensitive material of claim 14, wherein 
the cyan coupler having Formula [I] out of the total 
quantity of the cyan couplers being contained in the 
silver halide emulsion layer is used in the quantity suf? 
cient to account for from 50 to 90 mole percent. 

16. The light-sensitive material of claim 1, wherein 
the cyan coupler having Formula [I] and that having 
Formula [II] are respectively contained in the quantity 
within the range of from 0.1 to 1 mole thereof per mole 
of silver halide. 

17. The light-sensitive material of claim 1, wherein 
the support has thereon a cyan dye image-formable 
component unit consisting of at least one red-sensitive 
silver halide emulsion layer containing in combination a 
cyan coupler having Formula [I] and a cyan coupler 
having Formula [II] of claim 1; a magenta dye image 
formable component unit consisting of at least one 
green-sensitive halide emulsion layer containing at least 
one magenta dye forming coupler; and a yellow dye 
image-formable component unit consisting of at least 
one blueasensitive silver halide emulsion layer contain 
ing at least one yellow dye forming coupler. 

18. The light-sensitive material of claim 17, wherein 
the yellow dye image forming coupler is a compound 
having the following Formula [V]: 

II 
OY 

wherein R14 represents an alkyl radical or an aryl radi 
cal R15 represents an aryl radical; and Y represents a 
hydrogen atom or a radical which can be split off dur 
ing the course of a color developing reaction. 

15 

25 

45 

50 
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19. The light-sensitive material of claim 17, wherein 

the yellow dye forming coupler is a compound having 
the following Formula [VI]: 

R16 R17 Formula [VI] 

CH3 
\ II II 

mc-c-c-cn-c-rm R18 
/ | 

CH3 

R19 

wherein R16 is a halogen atom, an alkoxy radical or an 
aryloxy radical; R17, R13 and R19 each is a hydrogen 
atom, a halogen atom, an alkyl radical, an alkenyl radi 
cal, an alkoxy radical, an aryl radical, an aryloxy radi 
cal, a carbonyl radical, a sulfonyl radical, a carbonyl 
radical, an alkoxycarbonyl radical, a carbonyl radical, a 
sulfone radical, a sulfamyl radical, a sulfonamido radi 
cal, an acylamido radical, an ureido radical or an amido 
radical; and Y is as de?ned in Formula [V] of claim 18. 

20. The light-sensitive material of claim 17, wherein 
the magenta dye forming coupler is a compound having 
the following Formula [VII]: 

R20 Formula [VII] 

l 
Ar 

R21 

wherein Ar is an aryl radical; R20 is a hydrogen atom, a 
halogen atom, an alkyl radical or an alkoxy radical; R21 
is an alkyl radical, an amido radical, an imido radical, an 
N-aIkyLcarbamoyl radical, an N-alkyl-sulfamoyl radi 
cal, an alkyloxy-carbonyl radical, an acyloxy radical, a 
sulfonamido radical, or a urethane radical; Y is as de 
?ned in Formula [V] of claim 18; and W is ——NH--, 
——NHCO— wherein the N atom is bonded with the 
carbon atom of the pyrazolone nucleus or —NH 
CONH—. 

* * i * * 
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