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[57] ABSTRACT 

A yellow coupler of the general formula: 

CH3 X , 

wherein Ar and Ar1 are an aryl group and X is hydro- ' 
gen or a group capable of being released at the time of 
color development, is produced which is high in cou 
pling reactivity, have spectral absorption characteris 
tics suitable for the color reproduction principle of the 
tricolor substractive color photography and form dye 
images which are stable to heat, light and humidity. 

4 Claims, No Drawings 
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COLOR PHOTOGRAPIIIC SILVER IIALIDE 
MATERIAL CONTAINING ACETANILIDE 

COUPLERS 
This invention relates to a color photographic mate 

rial containing a novel yellow color-forming coupler. 
It is well known to form a yellow, magenta and cyan 

colored image in a multi-layered color photographic 
material by coupling the couplers contained in the pho~ 
tographic material with the oxidation product of an ar 
omatic primary amine type developing agent. 
Couplers used for forming color photographic images 

should satisfy the following fundamental requirements: 
1. They should be high in coupling reactivity with the 

oxidation product of a developing agent and should 
form' dy'e images high in color density. 

2‘. They should form dye images which have spectral 
absorption characteristics suitable for the color repro 
duction principle of the tricolor substractive color pho 
tography. 

3. They should form dye images which are stable to ' 
heat, light and humidity and are difficulty discolored. 

Invaddi'tion thereto, the couplers are required to be 
such that they are easily, dispersible in photographic 
emulsions and do not fog photographic emulsions or 
deteriorate the photographic speeds thereof. 

In order to satisfy the above-mentioned require 
ments, many studies have heretofore. been made, but 
no satisfactory couplers have been obtained yet. Partic 
ularly in the case of yellow couplers, the ful?lment of 
the said three requirements is difficult. For example, 
the anisoylacetic acid anilide coupler disclosed in J ape 
nese Patent Publication _No. 19,956/1970, which has 
the structural formula (I) shown below, forms a yellow 
dye image high in'color density,‘ but the dye image is in 
sufficient in spectral absorption ' characteristics and 

light fastness. ' - 

7 C1 

' tCsHll 

. Further, the yellow coupler ‘disclosed in US. Pat. No. 

2 
tographic materials is particularly required. When used 
in such photographic materials, however, the conven~ 
tional yellow couplers bring about various drawbacks. 
Accordingly, there has been desired the advent of yel 
low couplers suitable for quick photographic treat 
ment. - . 

With an aim to overcome the above-mentioned draw 
backs, we made extensive studies to find that a color 
photographic material containing a novel yellow cou~ 
pler of the general formula shown below not only ex 
hibits improfyeid photographic speed and dye image 
density but also gives a dye image having excellent fast 
ness and light absorption characteristics advantageous 
for color reproduction, and that a marked enhance 
ment in dye image density can be attained particularly 
when one-bath bleaching-?xing method'is adopted dur 
ing the color development of the photographic mate 
rial. 
General formula: 

CH3 x _ ’ 

wherein Ar and Ar’ are aryl groups, and Ar represents, 
for example, phenyl, naphthyl, 4-chlorophenyl, 4 
cyanophenyl, 4-methylsulfonylphenyl, 4 
methanesulfonamidophenyl, 3-lauramidophenyl, 4 
phenylphenyl, 3-methylphenyl, 4-methoxyphenyl, 4 
phenoxyphenyl, ' 2,4-dichlorophenyl, 3,5 
idirnethylphenyl or 4-chloroéiidimethylphenyl, while; 
Ar’, which is aryl group used in a yellow dye image 
fonning acylacetoanilidetype coupler of the prior art,‘ 
represents, for example, phenyl, 3,5-dicarboxyphenyl, 
2'chloro-5-[y-(2,4-di-tert-amylphenoxy)butyramido] 
phenyl, 2-methoxy-4-[a-(2,4-di~tert-amylphenox 

—C5Hu(t) 
(I) 

y)acetamido]phenyl, ' 2-chlom5-[iy_'( 3 
3,265,506, which has the structural formula (II) shown 45 dodecyloxyphenoxy)butyramido]phenyl, 2-chloro-5 
below, gives a ye'llow‘dye image less in absorption at 
the green light wavelength region, which is undesirable 
for color reproduction according to the substractive 
photography, and excellent instability to light and 

(N-methyl-N-octadecylsulfamyl)phenyl, 2-methoxy-5 
dodecylsuccinimidophenyl or 2-chloro-5-hexadecylox 
ycarbonylphenyl; and X is hydrogen or'a group capable 
of being released at the time of color development and 

heat, but has such drawbacks 'that‘it is low in coupling 50 represents, for example a chloro, bromo, acetoxy, stea 
reactivity with the oxidation producto'f a developing 
agent and hence dif?culty forms a dye image high in 
density. ' ~ ' ‘ " 

. . .. b1 

vCPI; _ ’ 

mc_d_0ocH,coNH 
II; 

t CiHn 

Thus, among the‘conve‘ntional couplers, those capa 
ble of forming high density dye images cannot give dye 
images excellent in light and moisture fastness, while - 
those capable of forming dye images excellent in light 
and moisture fastness cannot give high density dye im- ‘55 
ages. Further, color photographic materials containing 
the conventional yellow couplers are inferior in linear 
ity in the characteristic curves thereof, and hence dif?~ 
culty give photographic images which are sufficient in 
gradation. Recently, the quick treatmentof color pho 

roxy, phenylthio, 4-carboxyphen'oxy, methylsul 
fonyloxy or benzotriazole group. ' ' ' ‘ e 

The coupler of the aforesaid general'forinula displays 

(II) 

excellent effects which cannot be expected from the 
conventional couplers, as mentioned previously. These 
excellent effects are considered ascribable to the aryl 
oxy group introduced into the a-position of the isobuty 
ryl group shown in the aforesaid formula. That is, a 
color photographic material containing a coupler of the 
aforesaid general formula, in which an alkyl, aryl or 
alkoxy group has been introduced into the a-position 

. of said isobutyryl group, is poor in linearity of the char 
acteristic curve thereof and hence gives a dye image 
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low in gradation. Further, particularly when one-bath 
bleaching-?xing method is adopted for the develop 
ment of such color photographic material, the density 
of the resulting color image and other photographic 
properties are not satisfactory. However, when the cou~ 5 
pler of the aforesaid general formula is used, no such 
drawbacks are brought about as will be clari?ed'iin the 
examples set forth later. 
The coupler of the aforesaid general formula which 

4 
X is other than hydrogen, may be synthesized accord 
ing to any of the processes disclosed in, for example, 
U.S. Pat. Nos' 3,265,506, 3,408,194 and 3,415,652, 
and German Patent Publication No. 1,800,420, using 
as the starting material a coupler of the aforesaid for 
mula, in which X is hydrogen. 
Typical examples of'the coupler of the aforesaid gen 

eral formula are shown below, but compounds usable 
in the present invention are not limited to these. 

01 
CH: 

Q-o-i-o ocmc ONHQ 

is used in the present invention is synthesized, for ex: 
ample, in the following manner: 

t $51111 

a-( a-Phenoxyisobutyrl )-2-chloro-S-[-y-(2,4-di-tert 
amylphenoxy )butyramido]acetanilide 
W oi 

CH1 

An a-halogeno-isobutyric acid ethyl ester is reacted 
with a substituted or unsubstituted phenol in the pres- 30 
ence of sodium alcoholate to form. an a-arylox 
yisobutyric acid ester. The thus formed ester is treated 
with sodium acetonitrile to prepare an aryloxyisobuty 
ryl acetonitrile, which is then imino-etherified and hy 
drolyzed to obtain an aryloxy-isobutyrylacetic acid es- 35 
ter. This ester may alternatively be synthesized by con 
densing an acetoacetic acid ester with an arylox 
yisobutyric acid chloride, and hydrolyzing the conden 

(4) 

sation product. The thus obtained acetic acid ester is 
condensed with a corresponding- arylamine to obtain a 

coupler of the aforesaid general formula in which X is 
hydrogen. A coupler of the aforesaid formula, in which 

(5) 

CHia 

_o-i-cocmcom1© 

téiHn 
a-[ a-(4-Methoxyphenoxy)iSobutyryljZZ-chlOro-S-[y 

( 2,4-di-tert-amylphenoxy)butyramido]acetanilide 

0(3) v ' c1 
CH3 

mco-©-o-c_cocmcomr 
(III-Ia I 

oocmcooc?uu 

a-[a-(4-Methoxyphenoxy)isobutyryl]-2-chloro-5 
dodecyloxycarbonyl-methoxycarbonyl acetanilide 

c1 
CH3 

Hao-®-o-e-coomcoml— _ . (L ' CH3. 
Ha 

‘ 4 OzN 

ClBHN 

a-[a-(4-Methylphenoxy)isobutyryl]—2-chloro-5-(N 
methyl-N-octadecylaminosulfonyl) acetanilide 

Cl 

H 

3 ILLICOwHmOQ-wiHH 
téuHn 

a-[a-( 2-Chlorophenoxy)isobutyryl]-2-chloro-5-['y 
(2,4-di-tert-amylphenoxy)butyrylamido] acetanilide 

nncowmnoQ-rmm 
til-7531i 
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a-(4-carboxyphenyoxy )-a-[a-( 4-methoxyphenoxy) 
isobutyryl]-2-chl0ro-5-['y-( 2,4-di-tert 
amylphenoxy)butyramido] acetanilide 

(15) 00 on 
on; 

C1©—O—+—CO err-com; 
M‘ cm (i) c 0 Cum, 

00H 

oz-Lauryloxy-a-[a-(4-chlorophenoxy)isobutyryl]-3,5 
dicarboxy acetanilide 

Among the above-exempli?ed couplers, the couplers 
of the type exempli?ed by the numbers (l2), (l3) and 
(14) are those which have been called two-equivalent 
couplers by those skilled in the art. In forming 1 mole 
of yellow dye, an’ ordinary coupler requires 4 moles of 
silver halide, whereas the two-equivalent coupler re 
quires only 2 moles of silver halide. Thus, the coupler 
of the two-equivalent type requires a smaller amount of 
silver halide in forming a de?nite amount of dye, and 
hence brings about many such advantages in preparing 
a color photographic material as saving of silver, thin 
ning of emulsion ?lm, improvement in sharpness, etc. 
Further, the coupler of the type exemplified by the 
number (15) is a coupler for use in a light-sensitive ma 
terial to be developed according to dye image transfer 
method, i.e., a coupler suitable for use in a light 
sensitive material to be color-developed according to a 

' method in which the diffusibility of a dye formed in the 
light-sensitive layer of the photographic material is uti 
lized, and the dye'is diffused and transferred to the im 
age-receiving layer adjacent to the light-sensitive layer, 
thereby forming a dye image in the image-receiving lay 
er. 1 

Concrete procedures for synthesizing the exempli?ed 
couplers are set forth below with reference to synthesis 
examples. ‘ 

Synthesis Example 1 
a. A solution of 23 g. of metallic sodium in 1 liter of 

distilled alcohol was charged with 94 g. of phenol and 
' then boiled for 30 minutes. Thereafter, 195 g. of 
a-bromoisobutyric acid ethyl ester was added, and the 
resulting mixture was boiled for 3 hours. Subsequently, 

a deposited oily substance was extracted with ether, 
washed with water, dried and then distilled to obtain an 
a-phenoxyisobutyric acid ethyl ester, b.p. 88°-90°C./3 
mmHg, yield 75%. In the same manner as above, substi 
tuted phenoxyisobutyric acid ethyl esters were synthe 
sized from phenols different in substituent and 
a-bromoisobutyric acid ethyl ester. 
Typical examples of the substituent phenox 

yisobutyric acid ethyl esters are set forth in Table 1._ 

TABLE 1. 

X > CH: 

X b.p. (°C/mrnHg) 
n ss-9o/a 
4-ocn, iso-lsa/a 
44:11, 104-10555 
20 107-1 12/2.s 
44:1 1 13-1 15/2 
2,40 126-128/2.5 

35-011,] 129-130/3 44:1 
s-no2 155-160/3 

10 

20 

30 

35 

40 

45 
' the liquid reaction mixture was poured into water, and ' 

50 

60 

65 

8 
b. 115 Grams of metallic sodium was dissolved in 

250 ml. of methanol and then the methanol was dis 
tilled off under reduced pressure. The residue was sus 
pended in 300 ml. of acetonitrile, added with 100 g. of 
the a-phenoxyisobutyric acid ethyl ester obtained in 
(a) and then boiled for 5 hours. Subsequently, the liq 
uid reaction mixture was poured into water, and unre 
acted ester was extracted with 300 ml. of ether. There 
after, the aqueous layer was adjusted to pH 6.0, and a 
deposited oily substance was extracted with ether, 
washed with water, dried and then freed from the other 
under reduced pressure. The residue was recrystallized 
from 100 ml. of ligroin to obtain white powdery a-phe 
noxyisobutyl acetonitrile, m.p. 73°—74°C., yield 42%. 
Nitrile compounds different in substituent can be syn= 
thesized in the same manner as above by use of the' 
a-substituted phenoxyisobutyric' ‘acid ethyluester Iob 
tained in (a). Typical examples of the nitrile com 
pounds are set forth in Table 2. 

TABLE 2 
CH: - 

x CH; _ 

X m.p. (refractive index in the 
case of liquid) 

H 73°—74°C. 
4-OCH;| 84°-86°C. 
44:", 70°_71°c. 
2-Cl Liquid, 01,,” 1.5082 
4-Cl 81°—82°C. 
2,4-Cl Liquid, nu” 1.5223 
3,5-CH3} Liquid, n ,f” 1.5423 
4-Cl 

c. 35 Grams of the a-phenoxylsobutryhacetonitri'le 
obtained in (b) was dissolved in a mixed solvent com 
prising 24 g. of absolute alcohol and- 32 g. of chloro 
form. Into the resulting solution, hydrochloric acid gas 
was introduced for 2 hours at 40° to 45°C. Subse 
quently, the liquid reaction mixture was poured into 
water and heated at 50° to 55°C. for 30 minutes to de 
posit an oily substance. The oily substance was ex 
tracted with n-hexane, washed with water, dried and 
then concentrated under reduced pressure to obtain 
a-phenoxyisobutyrylacetic acid ethyl ester, yield 80 
percent. In the same manner as above, )S-keto-acid es 
ters were obtained by use of the substituted a-phenoxy 
isobutyryl-acetonitrile synthesized in (b). Typical ex 
amples of the esters are set forth in Table 3. 

TABLE 3 

CH: 7 

Q-o-(LcocWmo 01111 
X (iHa ' 

X Refractive index 
H nu” 1.4920 
4-OCH3 n ""5 1.5010 
4-CH, nu" 1.5020 
2-Cl m,” 1.5093 
4-Cl up“ 1.5076 
2,4-Cl 01,,” 1.5223 
3,5-CH3} nu” 1.5350 
4-Cl -. 

d. 44 Grams of 2-chl0ro-5-(y-2,4-di-tert-amino 
phenoxy-butyramido) aniline was dissolved at an ele 
vated temperature in 220 ml. of xylene. The’ resulting 
solution was added with 27 g. of the a-phenoxy-isobu 
tyryl-acetic acid ethyl ester obtained in (c), boiled, 
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freed by distillation from formed alcohol and then’ 
boiled for 3 hours. Thereafter, the xylene was removed 
by distillation under reduced pressure, and the residual 
glutinous substance was heated and dissolved in hexane 
and then allowed to cool, whereby the glutinous sub 
stance solidi?ed. The thus obtained solid was recov- 
ered by ?ltration, dried and then recrystallized from 
methanol to obtain a white powder, m.p. 130°-131°C., 
yield 65%. This powder was the exempli?ed coupler 
(1). In the same manner as above, the exempli?ed cou 
9161's (2), (3), (4), (5), (6); (7), (8), (10) and (11) 
were obtained by the condensation of amines with the 
B-keto-acid esters different in substituent which were 
obtained in (c). 

TABLE 4 

,Properties of synthesized couplers 
’ Nitrogen analysis (%) 

Exempli?ed m.p. 
coupler (° .) Calculated Found 
(l) 130-131 4.32 4.38 
(2) 60-62 4.l2 4.07 
(3) 7l-73 2.21 2.15 
(4) 137-138 4.05 3.98 
(5) 90-91 4.10 4.04 
(6) 77-79 _ 4.l0 4.08 
(7) 52-53 4.46 4.55 
(8) 49-50 2.20 2.23 
(10) 81-82 ’ 3.67 3.60 
(l 1) 75-78 4.14 4.06 

Synthesis Example 2 
75 Grams of the a-(3-nitrophenoxy)isobutyric acid 

ester-synthesized in (a) of Synthesis Example 1 was 
heated at 60°C. for 10 minutes together with 375 ml. 
of alcohol and 190 ml. of 20 percent caustic soda. 
Thereafter, the reaction mixturelw'as poured into water 
and acidi?ed with hydrochloric acid to deposit a pale 
yellow precipitate. This precipitate was recovered by 
?ltration and recrystallized from methanol to obtain 
a-(3-nitrophenoxy)isobutyric acid, m.p. 45°-50°C. 
This acid was treated with phosphorus pentachloride in 
chloroform to form an acid chloride, which was then 
reacted with an ethoxymagnesium salt of acetoacetic 
acid ethyl ester to synthesize a-(3-nitrophenoxy) 
isobutyrylacetic acid ethyl ester (n,,2o 1.5150). This 

10 

20 

30 

35 

40 

ester was condensed with anilinein xylene to a-[a-3- 45 
nitrophenoxy) isobutyryl1acetanilide (m.p. l 15°C.), 
which was then converted into a-[a-(S-aminophenoxy) 
isobutyry1]acetanilide (m.p. 103°—104°C.) and thereaf 
ter condensed with lauric acid chloride in acetonitrile 
to synthesize the exempli?ed coupler (9), m.p. 
95°-97°C. 
Nitrogen analysis: 
Calculated 5.66%; Found 5.82% 

SYNTHESIS EXAMPLE 3 
. l4 Grams of the exempli?ed coupler (2) obtained in 

Synthesis Example 1 was dissolved in 60 ml. of chloro 
form. Into the solution was dropped at below —5°C. 
1.63 g. of sulfuryl chloride, and the resulting mixture 
was stirred for 2 hours. Thereafter, the chloroform was 
distilled off in a nitrogen current, and the residue was 
recrystallized from ligroin to obtain the exempli?ed 
coupler (12), m.p. 75°-77°C. 1.8 Grams of the exem-' 
pli?ed coupler (12) was dissolved in a mixed solvent 

50 

55 

60 

comprising acetonitrile and triethylamine, charged 65 
with 0.3 g. of thiophenol and then boiled. Subse-! 
quently, the solvent was removed by distillation under 

10 
reduced pressure, and the residue was recrystallized 
from hexane to obtain the exempli?ed coupler (13). 
On the other hand, 1.8 C. of the exempli?ed coupler 
(12) was dissolved in a mixed solvent comprising ace 
tonitrile and triethylamine, and reacted with p 
hydroxybenzoic acid benzyl ester and then withhydro~ 
gen in the presence of a Raney nickel catalyst to obtain 
the exempli?ed coupler (14). 

TABLE 5 

Properties of couplers 
_ Nitrogen analysis (%) 

Exempli?ed m.p. , ' v 

coupler (°C. ) Calculated Found 
(12) 75-78 3.92 ‘3.90 
(13) 63-65 ‘3.63 3.55 
(14) ll3-ll5 3.43 3.32 

SYNTHESIS EXAMPLE 4 

-A solution of 50 g. of aminoisophthalic acid dimethyl 
ester in 200 ml. of xylene was charged with 70 g. of the 
a-(4-chlorophenoxy)isobutyrylacetic acid ethyl ester 
obtained in (c) of Synthesis Example 1 and then boiled, 
and formed alcohol was distilled off. Thereafter, the xy 
lene was removed by distillationunder reduced pres 
Sure, and the residue was dissolved in alcohol, charged 
with 100 ml. of 20 percent caustic soda, kept at 60°C. 
for 10 minutes, diluted with water and then acidi?ed 
with hydrochloric acid to deposit a precipitate. The 
precipitate was recovered by ?ltration, dried and then 
recrystallized from methanol to obtain a-[a-(4 
chlorophenoxy)isobutyryl]-3,S-dicarboxyacetanilide, 
m.p. l85°-188°C., yield v60 percent. This acetanilide 
was treated with sulfuryl chloride in chloroform to 
form a-chloro-a-[a-(4-chlorophenoxy)isobutyryl]-3,5 
dicarboxyacetanilide, which was then condensed with 
sodium stearate in acetonitrile to obtain the exempli 
?ed coupler (15 ), m.p. 85°-88°C. 
Nitrogen analysis: 
Calculated 2.08% ; Found 2.04% _ 

For incorporation of the aforesaid couplers used in 
the present invention into color photographic materi 
als, there may be adopted any of the known proce~ 
dures. For example, in the case of a coupler of the type 
exempli?ed by the number ( l ), i.e. a coupler having no 
hydrophilic group in the molecule, a color photo 
graphic material may be prepared according‘to the so 
called protect type dispersion procedure carried out by 
dissolving the coupler in ‘a high boiling solvent such as 
dibutyl phthalate or tricresyl phosphate or a low boiling 
solvent such as ethyl acetate or butyl acetate, or in a 
mixture thereof, mixing the resulting solution with an 
aqueous gelatin solution containing a surface active 
agent, dispersing the mixed solution by means of a col‘ 
loid mill or a high speed rotary mixer to form a coupler 
dispersion, adding the coupler dispersion directly to a 
silver halide photographic emulsion, coating the emul 
sion on a suitable support such as a glass‘ plate, syn-v 
thetic resin sheet, cellulose triacetate ?lm, polyester 
?lm, baryta paper or laminated paper, and then drying 
the emulsion. In the case of a coupler of the type exem 
plified by the number (15), i.e. a coupler having a hy 
drophilic group in the molecule, a color photographic 
material may be prepared according to the so-called 
Fischer’s method carried out by dissolving the coupler 
in an aqeuous caustic alkali oralkali carbonate solu 
tion, either alone or in combination with a hydrophilic 
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organic solvent, adding the resulting solution directly 
to a silver halide photographic emulsion, coating the 
emulsion to such a support as mentioned above, and 
then drying the emulsion. 
The above-mentioned procedures are illustrative and 

not limitative. 1n the above, the amount of the coupler 
to be incorporated into the emulsion is preferably in' 
the range from 10 to 100 g. per mole of silver halide, 
but is not always limited to said range and is variable 
according to the kind of the coupler and the applica 
tion purpose of the resulting color photographic mate 
rial. Further, the coupler ‘may be used in combination 
with a coupler of same or different kind in order to im 
prove the dispersibility thereof into the photographic 
emulsion and to satisfy such conditions as the variation 
and control of hue which are necessary for preparation 
and properties of color photographic material. 
The silver halide photographic silver halide emul 

sions used in the present invention may be prepared by 
use of various silver halides such as silver chloride, sil 
ver iodobromide and silver chlorobromide. These 
emulsions may contain chemical sensitizers, e.g., sulfur 
sensitizers, such natural sensitizer as present in gelatin, 
reduction sensitizers and noble metal salts. Further, the 
emulsions may have been incorporated with ordinary 
photographic additives such as, for example, antifog 
gants, stabilizers, anti-stain agents, anti-irradiation 
agents, physical property-improving high polymer addi 
tives, hardeners and coating aids, and may contain 
known carbocyanine dye, merocyanine dye, etc. as op 
tical sensitizers therefor. 
The thus obtained color photographic materials are 

exposed to a-rays, B-rays or the like radiations, visible 
rays or infrared rays, developed with a developer con 
taining a p-phenylenediamine type developing agent, 
and then bleached, desilvered and ?xed, whereby high 
density dye images excellent in spectral absorption 
characteristics, light fastness and moisture fastness and 
high in gradation can be obtained. 
When an ultraviolet absorber of the benzophenone 

type (e.g., 2-hydroxy-4-dodecyloxybenzophenone) or 
of the triazole type (e.g. 2-(2’-hydroxy-3', 
5’-di-tert-butylphenyl)benzotriazole) is incorporated 
into a color photographic material containing the cou 
pler of the aforesaid ‘general formula, the light fastness 
of the resulting color image can- further be enhanced. 
It is also possible to further enhance the light fastness 
by use of said ultraviolet absorber in combination with 
an alkyl-substituted phenol. 
Typical developing agents used for development of 

the color photographic materials according to the pres 
ent invention are sulfates‘, sulfites and hydrochlorides 
of: 
N,N-diethyl-p-phenylenediamine, 
N-ethy1-N-B-methanesulfonamidoethyl-3-methyl-4 
aminoaniline, 

N-ethyl-N-hydroxyethyl-p-phenylenediamine, 
N-ethyl-N-hydroxyethyI-Z-methyl-p 
phenylenediamine, and 

N,N-diethy1-2-methy1-p~pheny1enediamine. 

15 

20 

25 

35 

40 

12 
Further, the colordevelopers may contain develop 
ment-controlling agents, e.g. citrazinic acid, in addition 
to the above-mentioned developing agents. - 
The present invention is illustrated in further detail 

below with reference to examples, but the examples are 
merely illustrative and the invention is, of course, not 
limited only to these. 

Example 1 

20 Grams of each of the exempli?ed couplers ( l ) and 
(8) was dissolved at 60°C. in a mixed solvent compris 
ing 20 ml. of dibutyl phthalate and 60 ml. of butyl ace 
tate. The resulting solution was mixed with‘ 10 m1. of a 
10 percent aqueous solution of alkanol B 
(alkyl-naphthalenesulfonate produced by Du Font) 
and 200 ml. of a 5 percent aqueous gelatin solution, 
and the mixed so solution was dispersed by means of a 
colloid mill to form a coupler dispersion. This coupler 
dispersion was added to 1 kg. of a gelatin silver iodo 
bromide emulsion, which was then coated on a film 
base and dried to obtain a color photographic material 
'having a stable film free from the fear of deposition of 
the coupler. 

In the same manner as above, photographic materials 
containing the aforesaid known couplers (I) and (11) 
were prepared. 
The thus obtained photographic materials were ex 

posed according to an ordinary procedure and then de 
veloped at 20°C. for 10 minutes with a developer of the 
following composition: 
N-Ethyl-N-?-methanesulfonamidoethyl 
3-methyl-4-aminoaniline sulfate 
Sodium sul?te (anhydride) 
Benzyl alcohol ‘ 
Sodium carbonate (monohydrate) ‘ 5 
Potassium bromide 
Sodium hydroxide 
Water to make 

vH'HOP’PE" mocmoo momma 
O 

The developed photographic materials were sub 
jected to ordinary stopping and fixing treatments, was 
hed with water for 10 to 15 minutes, and then bleached 

' at 25°C. for 5 minutes in a bleaching bath of the follow 

45 

50 

60 

ing composition: 

100 g. Potassium ferricyanide 
Potassium bromide 50 g. 
Water to make 1,000 ml. 

The bleached photographic materials were further 
washed with water for 5 minutes, and then treated at 
25°C. for 5 minutes in a ?xing bath of the following 
composition: . 

Sodium thiosulfate (pentahydrate) 250 g. 
- Water to make 1,000 ml. 

'The thus treated photographic materials were 
washed with water for 20 to 25 minutes and then dried 
to obtain yellow dye images. 
The photographic properties of the above-mentioned 

color photographic materials and the spectral charac 
teristics and fastnesses of the dye images obtained were 
as set forth in Table 6. ’ 

Photographic properties Characteristics of dye image 

Moisture Relative 
speed , Latitude D max. Amax (mu) AA (mp.)__l,igh1 faslncss fnstncss 

Known coupler (1) ................... .. 150 0.76 1.94 445 81 77 ‘)8 
Known coupler (ll) ..... .. 100 1.0 1.20 447 67 96 99 
Exempli?ed coupler (1).. 116 1.18 1.32 445 65 94 99 
Exempli?ed coupler (8) ............ .. . I 110 1.15 1.27 445 66 95 99 
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In Table 6, the “latitude” is the difference between 
the optical density 1.4 on the characteristic curve of 
the color photographic material and the amount of ex 
posure corresponding to 0.3, and is represented by a 
relative value based on the difference in the case of the 
known coupler (II); the AA is the value (unit mg.) of 
difference between the absorption wavelength corre 
sponding to the optical density 0.2 on the characteristic 
curve of the photographic material and the absorption 
maximum wavelength ()tmax), when the optical density 
of the absorption maximum wavelength is deemed as 
1.0; the “light fastness” is the ratio (%) of residual den 
sity to initial-density when a sample having an initial 
density of 1.0 was exposed to an arc lamp for 16 hours; 
and the “moisture fastness” is the ratio (%) of residual 
density to initial density when a sample having an initial 
density was allowed to stand for 14 days in an atmo 
sphere at 50°C. and 80 percent relative humidity. 
From Table 6, it is understood that the color photo 

graphic material according to the present invention is 
more improved than the photographic‘material con 
tainingthe known coupler (II) in photographic speed 
and maximum color density of dye image and is higher 
in gradation to bring about marked advantages in the 
reproduction of color, and that the color photographic 
material of the present invention gives a dye image far 
more excellent in’ spectral characteristics and fast 
nessesthan that formed by the photographic material 
containing the known coupler (1). 

Example 2 

Using 20 g. of each‘of the exempli?ed couplers (l) 
and (5) and the known coupler (II), a coupler disper 
sion was prepared in the same manner as in Example 
1. This dispersion was added to 1 kg. of a silver chloro 
bromide emulsion, which was then coated on a baryta 
paper and dried to obtain a'color photographic mate 
rial. - - 

The thus obtained photographic materials were ex 
posed according to an ordinary procedure, developed 
at 25°C. for‘ l0 minutes with ,the same developer as in 
Example 1 and then treated at 25°C. for 4 minutes in 
a stopping-?xing bath of the following composition: 

Ammonium thiosulfate 120 g. 
Potassium metabisul?te 20 g. 
Acetic acid 10 ml. 
Water to make 1,000 ml. 

Subsequently, the photographic materials were 
washed with water for 5 minutes and then treated at 
25°C. for 3 minutes in a bleaching-?xing bath of the fol 
lowing composition: ’ 
Disodium salt of ethylenediaminei 
tetraacetic acid 40 g. 
Ferric chloride _' ‘ 30 g. 
‘Sodium carbonate (monohydrate) 20 g. 
Potassium bromide . 30 g.' 
Sodium thios'ulfate (pentahydrate) 200 g. 
Water to make 1,000 ml. 

The thus treated photographic materials were 
' washed with water for 10 minutes, immersed for 2 min 
utes in a stabilization bath and then dried. 
The absorption maximum and maximum color den 

sity of each of the thus obtained dye images were as set 
forth in Table 7. 

vTABLE 7 

' Amax (mu) D max 
Known coupler (ll) 447 1.16 
Exempli?ed coupler (1 ) 445 .1 .86 

447 1.79 Exempli?ed coupler (5) 

3O 

14 
From Table 7, it is understood that the maximum 

density of yellow dye image formed from the coupler 
used in the present invention is far more excellent than 
in the case of the known coupler. Further, when Table 
7 is compared with Table 6 in Example 1, it is under 
stood that even when a single bleaching-?xing bath'is 
used according to Example 2, the coupler used in the ' 
present invention is excellent 'in color image-forming 
ability. " . 

Example 3 
A solution of the exempli?ed coupler (15) in an 

aqueous lN-caustic potash solution was added to a gel~ 
atin silver iodobromide emulsion. After adjusting to pH 
6.5, the emulsion was coated on a film base and then 
dried to prepare a color photographic material. After 
exposure, the photographic material was contacted 
with a mordant-incorporated image-receiving sheet, 
which had previously been impregnated with a devel 
oper of the composition shown below, and was devel 
oped at 24°C. for 5 minutes. 

Sodium carbonate (monohydrate) ‘ 22 g. 
Ascorbic acid 0.24 g. 
Potassium bromide ' 0.80 g. 
Sodium sul?te (anhydride) ’ 2.0 g. 
4-Amino-N-ethyl-N- -hydroxyethyl 
aniline sulfate ‘ 11.0 . 

Water to make _ 3 1,000 m. 
Note: The developer was adjusted to pH 12.5 by addition ,of a 20%, 
aqueous sodium hydroxide solution. 

After the development, the film was peeled off from 
> the image-receiving sheet, whereby'a mordant-loaded 

40 

55 

60 

65 

yellow dye image was transferred onto said sheet. This 
dye image was not only excellent in light fastness and 
moisture fastness, like the images obtained in other ex 
amples, but also had a sufficient density and was high 
in gradation. 
What we claim is: v ' 

1. A light-sensitive silver halide color photographic 
material which comprises a support and coated thereon 
a light-sensitive silver halide emulsion layer, character 
ized in that a yellow coupler of the general formula 

CH3 

ArLYO—VIC—C-—OV~CHVCONH-Ar' 
CH” X 

wherein Ar and A1" are individually an aryl group; and 
X is hydrogen, chlorine, bromine, acetoxy, lauryloxy, 
stearoxy, phenylthio, >4-carboxy phenoxy, methylsul~ 
fonyloxy or benzotriazole is located in said material. 

2. The photographic material as’claime'd in claim '1', 
whereinsaid yellow coupler is incorporated in- the light 
sensitive 'silver halide emulsion layer. - . > 

3. The phtographic material as claimed in claim 1, 
wherein Ar and Ar’, or Ar and Ar’ are independently 
phenyl or naphthyl. . v . ~ 

4. The light-sensitive silver halide color photographic 
material as claimed in claim 1, wherein said coupler is 
selcted from the group consisting of g ' 

a-(a-Phenoxyisobutyryl)-2-chloro-5-[-y-(2,4-di-tert 
amylphenoxy)butyramido1acetanilide, 

oz-[a-(4-Methoxyphenoxy)isobutyryl]-2-chloro-5-['y 
(2,4-di-tert-amylphenoxy)butyramidolacetanilide, 

a-[a-(4-Methoxyphenoxy)isobutyryl]-2-chloro-5 
dodecyloxycarbonyl-methoxycarbonyl acetanilide, 

a-[a-(4-Methylphenoxy)isobutyryl]a2-chloro-5-(N 
methyl-N-octadecylaminosulfonyl) acetanilide, 




