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57 ABSTRACT 
A yellow color image-forming coupler, useful as a pro 
tect type coupler in a light-sensitive silver halide color 
photographic emulsion. The coupler has the general 
formula 

X 

(chic-( >-cochic out- > 
Y 

wherein X is hydrogen, halogen, a lower alkoxy group, 
a lower alkyl group or an aryloxy group; and Y is 

CO-CH-R2 
/ 

-COOCH-COOR, -COO R2, -N or NHCOR3 
N 

R CO-CH 

where R is a lower alkyl group; R is a hydrocarbon 
residue having eight to 18 carbon atoms; and COR is 
an acyl group having nine to 20 carbon atoms. 

2 Claims, No Drawings 
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COLORPHOTOGRAPHIC MATERIAL 

This invention relates to a light-sensitive color photo 
graphic material. More particularly, the invention per 
tains to a color photographic material containing a yell 
low color image-forming novel coupler belonging to 
the so-called protect type coupler, i.e., a water 
insoluble or difficulty water-soluble coupler to be used 
by dissolving the same in a difficulty water-miscible. 
high boiling solvent and dispersing the resulting solu 
tion in a photographic emulsion. The novel yellow cou 
pler is represented by the general formula, 

X 

(one-k >-cooleoni ( > 
Y 

wherein X is hydrogen, halogen, a lower alkoxy group, 
a lower alkyl group or an aryloxy group; and Y is a 2 
group of the formula, 

- CO-CH-R 
/ 

-coogh-coor, -COOR, -N or NHCOR 
R1 CO-CH2 

(1) 

(CH).c-{ X-cochic on KX / 
where R is a lower alkyl group; R is a hydrocarbon 
residue having eight to 18 carbon atoms; and COR is 
an acyl group having nine to 20 carbon atoms. 

(2) 

(choic-CX-cochic on-K) 

Heretofore, many compounds have been proposed as 
protect type yellow couplers. However, they have vari 

(8) 

ous drawbacks in spectral absorption characteristic, 
light and moisture fastness of the resulting images, and 

(4) 

those which have satisfactory characteristics are not 
many. 

(5) 

O 

15 

(Cho-KX-co CHC on 

CH 

eno-K)-cooleon-K) 
60 

2 
In contrast thereto, the coupler of the aforesaid gen 

eral formula, which is used in the present invention, has 
a t-butyl group substituted in the p-position of the ben 
Zoyl portion, so that it can overcome the above 
mentioned drawbacks of the conventional couplers and 
gives such effects that the resulting color image be 
comes unexpectedly excellent in color reproduction 
and comes to be improved in stability as well. These ef 
fects are considered to be ascribable to the branched 
tertiary alkyl group in the p-position. Further, the cou 
pler is easily soluble in such a high boiling solvent as di 
butyl phthalate or tricresyl phosphate, so that the 
amount of solvent for the coupler can be decreased to 
give a high concentration dispersion, which is diffi 
cultly crystallized in a photographic emulsion or a film. 
formed by coating and drying the emulsion. Thus, the 
coupler of the present invention has greatly overcome 
the drawbacks of the conventional couplers. 
Typical examples of the compound of the aforesaid 

0 general formula are set forth below, but couplers us 
able in the present invention are not limited only to 
these. 

CO-CH-C1s 
N 

CO-CH 

a-(4-t-Butylbenzoyl)-2-methoxy-5- 
octadecylsuccinimide acetanilide 

Cl 

CO oh-c OOCs 
CH 

a-(4-t-Butylbenzoyl)-2-chloro-5-(o- 
dodecyloxycarbonyl ethoxycarbonyl)acetanilide 

OOOHas 

a-(4-Butylbenzoyl)-2-phenoxy-5- 
dodecyloxycarbonyl acetanilide 

NCOC th 

a-(4-t-Butylbenzoyl)-2-methyl-5-myristamide acet 
anilide - 

c 

(CHIC-K X-cochic onk > 
NHC och,0-{X-tchi 

tch, - 
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O-( 4-t-Butylbenzoyl)-2-chloro-5- 2,4-di-tert- a-(4-t-Butylbenzoyl)-2-bromo-5-(2- 
amylphenoxyacetamide) acetanilide dodecyloxyphenoxyacetamide) acetanilide 

oCH, 

(10) (chic-k X-Cochic out- > 
NECO CHCH 

(6) 

(choic-KX-C OCH2C ork > secC.H. 
NHC oc Ho- cCH 

seeki, 
o-( 4-t-Butylbenzoyl )-3-(2 4. 6-tri-sec-butylphenoxy- o-( 4-t-Butylbenzoyl)-2-methoxy-5-(o-2,4,6- 

acetamide) acetanilide - 25 trichlorophenoxy lauramide) acetanilide 

- F 

(11) 

one (D-cocheon-K . 
NHCo(HCH-S-C12His 
. . . &H, 

. C.H. ... ' . . . . . . . . . . 

crick Dooen.co.uk) suck D-ea. &H, - 
tCs.His . . . . ". . 

(7 

dodecylthiopropionamide) acetanilide 
a-(4-t-Butylbenzoyl)-2-ethoxy-5-(a-2,4-di-tert- a-(4-t-Butylbenzoyl)-2-fluoro-5-(a-methyl-3- 

amylphenoxy butylamide) acetanilide . . . . 

(12) (Choic-(X-cochiconi 
HCOCHCOOCH 

a-(4-t-Butylbenzoyl)-2-chloro-5-(a-3- a-(4-t-Butylbenzoyl)-2-phenxoy-5-(6- 
dodecyloxyphenoxybutylamide) acetanilide 60 dodecyloxycarbonyl propionamide) acetanilide 

Br 

(9) one-g) coelicon-> . icocio-ki> 
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tCshi 

o- 4-t-Butylbenzoyl)-2-chloro-5- 2,4-di-tert 
amylphenoxybutylamide) acetanilide. 

Nicocio-K X-Clin 
fied coupler 8 from 2-chloro-5-(o-3- 
dodecyloxyphenoxybutylamide) aniline; the exempli 

Procedures for synthesis of the above-mentioned 10 fied coupler 9 from 2-bromo-5-(2-dodecyloxyphenoxy 
couplers are set forth below. acetamide) aniline; the exemplified coupler 10 from 

i. p-t-Butylbenzoic acid was treated with thionyl 2-methoxy-5-(o-2,4,6-trichlorophenoxy lauramide) 
chloride to form p-t-butylbenzoic acid chloride. This aniline; the exemplified coupler l l from 2-fluoro-5-(o- 
was then reacted with acetoacetic acid ethyl ester methyl-6-dodecylthiopropionamide) aniline; the exem 
which has been converted into its Na-salt by treatment 15 plified coupler 12 from 2-phenoxy-5-(3- 
with metallic sodium in benzene. Thereafter, the reac- dodecyloxycarbonyl propionamide) aniline; and the 
tion product was deacetylated by boiling in sodium al- exemplified coupler 13 from 2-chloro-5-(2,4-di-tert 
coholate, poured into water, and then acidified with hy- aminophenoxybutylamide) aniline. 
drochloric acid to deposit an oily substance. This oily The melting points and nitrogen analysis values of the 
substance was extracted with ether, and the ether layer 20 thus obtained couplers are set forth in Table 1. 
was concentrated and subjected to distillation to obtain 
a fraction of 142-145°C/3 mm in a yield of 63 percent. Tabic 1 - - - - - 

ii. The thus obtained 4-t-butylbenzoylacetic acid Exemplified Melting Nitrogen analysis (%) - 
ethyl ester was condensed in xylene with an amine 25 couple "c Cald Found 
component. That is, 12.4 g of the keto-acid ester ob 
tained in the above step (i), 22.8 g. of 2-methoxy-5- 79- 3.92 
octadecyl succinimide aniline (m.p. 87-88°C.) and 70 73 456 : 
ml. of xylene were mixed together, and the resulting 4. 20 - 25 5.24 5.6 
mixture was boiled. After removing the formed alcohol 30 i g : : 
by distillation, the mixture was refluxed for 3 hours. 7 16 - 17 4.27 4.16 
Thereafter, the xylene was removed by distillation, and 3-2. 39: 
the residue was thoroughly stirred with hexane to de- () 0 - 12 3.53 388 
posit a precipitate. Subsequently, the precipitate was : ': - 34 457 4.53 
recovered by filtration, dried and then recrystallized 35 3 : : 
from methanol to obtain 25 g.of a white powder, m.p. 
70-71°C., yield 74 percent. This powder was the ex 
emplified coupler l. Test results showing the fact that the color images of 

In the same manner as above, the exemplified cou- color photographic materials containing the couplers 1, 
pler 2 was obtained from 2-chloro-5-(a- 9 2 and 5 of the present invention are excellent in spec 
dodecyloxycarbonyl ethoxycarbonyl) aniline; the ex- tral absorption characteristic are set forth in Table 2. 
emplified coupler 3 from 2-phenoxy-5- In the table, the present invention couplers are com 
dodecyloxycarbonyl aniline; the exemplified coupler 4 pared in spectral absorption characteristic of the result 
from 2-methyl-5-myristamidoaniline; the exemplified ing color images with known couplers, and the value 
coupler 5 from 2-chloro-5-(2,4-di-tert- M(mu) is the absorption wave length at an optical den 
amylphenoxyacetamide) aniline; the exemplified cou- sity (D) of 0.2, the value of Xmax(mu) is the absorp 
pler 6 from 3-(2,4,6-tri-sec-butylphenoxyacetamide) tion maximum wave length at an optical density of 1.0, 
aniline; the exemplified coupler 7 from 2-ethoxy-5-(a- and the value of AMCmpu) is the difference between the 
di-tert-amylphenoxybutylamide) aniline; the exempli- so said two values. AMCm) = M - Mmax 

TABLE 2 ---. . . . . . . 

Mmax(Dai,0) M(D50,2) 
Coupler (mu) (mu) , AM (mu) 

Known coupler. 
CH A47 580 8s 

tCH -och-C ONH-g > OCHs 

tCH docHc on-K) 
Known coupler 

Cl 452 534 82 

Sucocio-)-cat 
tCH . 

Exemplified coupler --------------------------------------------------------------------------- 445 54 69 
Exemplified coupler 2.---------------------. 452 520 68 452 52. 69 
Exemplified coupler 8----------------------------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - a 
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From Table 2, it is understood that the couplers of 
the present invention are excellent in absorption char 
acteristic of color images. 

In the next place, test results showing the fact that the 
color innages of photographic materials containing the 5 
couplers t, 2 and 3 of the present invention are excel 
lent in stability are set forth in Table 3, in which the nu 
merals percentages of residual color density. 

8 
of 10 to 100 g. per mole of silver halide, but may be 
varied so as to be in conformity to application pur 
poses, without being limited to the above-mentioned 
range. Further, it is not objectionable to add the cou 
pler of the present invention to 2 or more of emulsion 
layers of a multi-layered color photographic material. 

The emulsion used in the present invention may be 
TABLE 3 

Fading resistance (irra- Moisture resistance (allow 
diation with arc lamp ing to stand at 50 C. 

Coupler for 16 hours) 80% RH for 14 days) 

Known coupler 
(pH, 83 96 

to--one out- OCH3 tC5H1 foenicosuk D 
Known coupler 83 97 

Hico-(D-cochic out 
NHC O CH2O -tC5H1 

tCs 

Exemplified coupleri--------------------------------------------------------------------------- 86 98 
Exemplified coupler 2... - - - - 85 98 
Exemplified coupler 5--------------------------------------------------------------------------- 87 99 

The test results set forth in Tables 2 and 3 are mea 
sured values of color images formed by developing the 30 
individual photographic materials with N-ethyl-N-(3. 
methanesulfonamidoethyl-3-methyl-4-aniline accord 
ing to Example 1 shown later. 
As is clear from Tables 2 and 3, it is understood that 

the couplers of the present invention are excellent in 
spectral absorption characteristic and stability of color 
images as compared with the case of the known cou 
plers, and hence are quite excellent as protect type 
couplers. 
For the incorporation of the couplers of the present 

invention into a light-sensitive color photographic ma 
terial, there may be adopted any of the known proce 
dures. For example, the coupler, or a mixture of the 
couplers, of the present invention is dissolved in a high 
boiling solvent (b.p. 175°C. or more) such as tricresyl 
phosphate or dibutyl phthalate, or in a low boiling sol 
vent such as butyl acetate or butyl propionate, or a mix 
ture of said solvents. This solution is mixed with an 
aqueous gelatine solution containing a surface active 
agent, and then emulsified by means of a high speed ro 
tary mixer of a colloid mill to form a dispersion. The 
thus formed dispersion is directly added to a silver hal 
ide photographic emulsion, which is then coated on a 
support such as glass plate, synthetic resin sheet, resin 
film base, baryta paper or laminated paper, followed by 
drying, to prepare a light-sensitive color photographic 
material. Alternatively, the above-mentioned disper 
sion is once set, finely cut, freed from the low boiling 
solvent by water-washing or the like means and added 
to a photographic emulsion, which is then coated on 
the above-mentioned support and dried to obtain a 
light-sensitive color photographic material. 
The above-mentioned procedures for incorporation 

of the couplers of the present invention are illustrative 
and are not limitative. - 

In the above case, the amount of coupler to be added 
to the photographic emulsion is preferably in the range. 

35 

40 

50 

55 

60 

65 

N-hydroxyethyl-2-methyl-p-phenylenediamine, 

prepared by use of any of such silver halides as silver 
chloride, silver iodobromide and silver chlorobromide, 
and may contain a chemical sensitizer, e.g., sulfur sen 
sitizer, a natural sensitizer present in gelatine, a reduc 
ing sensitizer or a noble metal salt. Further, the emul 
sion may have been incorporated with any of ordinary 
photographic additives such as, for example, anti 
foggant, stabilizers, anti-stain agents, anti-irradiation 
agents, physical property-improving high molecular ad 
ditives, hardeners and coating aids. Still further, the 
emulsion may contain a known carbocyanine or mero 
cyanine dye as an optical sensitizer therefor. 
The thus obtained light-sensitive color photographic 

material of the present invention is exposed to radioac 
tive rays such as cy-rays or 6-rays, visible rays or infra 
red rays, developed with a developer containing a p 
phenylenediamine type developing agent as a main in 
gredient, and then bleached, desilvered and fixed to ob 
tain a high density color image which is excellent in 
spectral absorption characteristic and durability and 
high in transparency, Further, a color photographic 
material containing the coupler of the present inven 
tion is incorporated with an UV-absorber of the benzo 
phenone type (e.g. 2-hydroxy-4- 
dodecyloxybenzophenone) or the triazole type (e.g., 
2-(2'-hydroxy-3',5'-di-tert-butylphenyl) benzotriaz 
ole), whereby the resulting color image can further be 
increased in durability, 
Typical examples of the main ingredient of the devel 

oper used for development of the present color photo 
graphic material are sulfates, sulfites and hydrochlo 
rides of N,N-diethyl-p-phenylenediamine, N-ethyl-N-6 
methanesulfonamidoethyl-3-methyl-4-aminoaniline, 
N-ethyl-N-hydroxyethyl-p-phenylenediamine, N-ethyl 

N,N- 
diethyl-2-methyl-p-phenylenediamine and N,N-diethyl 
2-methyl-p-phenylenediamine. Further, the developer 
may contain a development-controlling agent such as 
citrazinic acid, in addition to the above-mentioned 
main ingredient. 
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9 
The present invention is illustrated in further detail 

below with reference to examples, but it is needless to 
say that the examples are illustrative and the invention 
is not limited only to these. . 
Example 
20.0 Grams of the exemplified coupler (1) was added 

to a mixed solution comprising 20 ml. of dibutyl phthal 
ate and 60 ml. of butyl acetate, and the resulting mix 
ture was heated to 60°C., whereby the coupler was 
completely dissolved. The thus: formed solution was 10 
mixed with 10 ml. of a 10 percentraqueous solution of 
Alkanol B (alkylnaphthalenesulfonate, produced by 
Du Pont and 200 ml. of a 5 percent aqueous gelatine 
solution, and the mixture was subjected to a colloid mill 
to form a dispersion. This coupler dispersion was added 
to 1 kg. of a high sensitivity gelatine silver iodobromide 
emulsion, which was then coated on a cellulose triace 
tate film base and dried to obtain a light-sensitive color 
photographic material having a stable coating film. 
This light-sensitive material was exposed according to 
an ordinary procedure and then developed at 20°C. for 
10 minutes with a developer of the following composi 
to: - 

20 

25 
N-Ethyl-N-p3-methanesulfonamidoethyl-3- 
methyl-4-aminoaniline sulfate 
Anhydrous sodium sulfite 
Benzyl alcohol . 
Sodium carbonate (monohydrate) 
Potassium bromide 
Caustic soda. 
Water to make 

50 
2.() 
3.8 

50.0 
1.0 

0.55 
1,000 

30 

Thereafter, the developed material was subjected to 
ordinary stopping and fixing treatments, washed with 
water for 10 to 15 minutes and then treated for 5 min- 35 
utes with a bleaching solution of the following composi 
tion: 

15 

" 

386 
10 

The thus prepared photographic material was ex 
posed and then developed at 21°C. for 12 minutes with 
a developer of the following composition: . 

p-Methylaminophenylsulfate 3.0 g. 
Anhydrous sodium sulfite . . . . 50.0 g. 
Hydroquinone 6.0 g. 
Anhydrous sodium carbonate ... 40.0 g. 
Potassium bromide 3.5 g. 
Potassium rhodanide. 2.0 g. 
Water to make 1,000 ml. 

After ordinary stopping, film-hardening and water 
washing treatments, the material was subjected to sec- ... 
ond exposure by use of a white light, and then devel 
oped at 21°C. for 3 minutes with a developer of the fol 
lowing composition: . . . . . . . " 

N,N-Diethyl-2-methyl-p-phenylenediamine 
Anhydrous sodium sulfite . . ." 
Sodium carbonate (monohydrate) 
Potassium bromide 
Water to make 

Subsequently, the thus treated material was subjecte 
to ordinary stopping, water-washing, bleaching and fix 
ing treatments, washed with running water for 20 min 
utes and then dried to obtain a yellow positive color 
image which had an absorption maximum at 455 mp : 
and was excellent in transparency. 
Example 3 

10 Grams of the exemplified coupler (3) was added 
to 20 ml. of dibutyl phthalate, and the resulting mixture 
was heated to 50°C., whereby the coupler was com 
pletely dissolved. The thus formed solution was mixed 
with 5 ml. of a 10 percent aqueous Alkanol B solution 
and 200 ml. of a 5 percent aqueous gelatine solution, 
and the mixture was subjected several times to a colloid 

Potassium ferricyanide 
Potassium bromide 
Water to make 

100 g. 
50 g. 

1,000 ml. 
40 

Subsequently, the material was washed with water for 
5 minutes and then fixed for 5 minutes in a fixing bath 
of the following composition: 

Sodium thisulfate 
Water to make 

250 g. 
l,000 m. 

Thereafter, the thus treated material was washed with 
water for 20 to 25 minutes and then dried to obtain a 
clear yellow color image having an absorption maxi 
mum at 445 mp. 
Example 2 

10 Grams of the exemplified coupler (2) was added 
to a mixed solution comprising 10 ml. of tricresyl phos 
phate and 30 ml. of butyl acetate, and the resulting 
mixture was heated to 50°C., whereby the coupler was 
completely dissolved. The thus formed solution was 
mixed with 5 ml. of a 10 percent aqueous Alkanol B so 
lution and 800 ml. of a 5 percent aqueous gelatine solu 
tion, and the mixture was subjected to a colloid mill to 
form a dispersion. This coupler dispersion was added to 
500 g. of a gelatine silver iodobromide emulsion, which 
was then coated on a polyester film base and then dried 
to prepare a photographic material having a stable 
coating film. 

60 

65 

50 

55 

mill to form a dispersion. This dispersion was added to 
500 g. of a gelatine silver chlorobromide emulsion, 
which was then coated on a barytapaper, followed by 

: drying, to prepare a light-sensitive material. The thus 
prepared light-sensitive material was exposed and then 
developed at 25°C. for 10 minutes in a bath having the following composition: 

N-Ethyl-N-p-methanesulfonamidoethyl-3- 
methyl-4-aminoaniline sulfate. 8.5 g. 
Trisodium phosphate, 12HO 15.0 g. 
Sodium metaborate . 10.0 g. 
Anhydrous sodium sulfite 7.0 g. 
Hydroxyamine sulfate 2.0 g. 
Potassium bromide 0.5 g. 
6-Nitrobenzimidazole nitrate 0.04 g. 
Benzyl alcohol 10 ml. 
Diethylene glycol 20 ml. 
Caustic soda 1.2 g . 
Water to make : 1,000 ml. 

The developed material was dipped for 2 to 4 minutes 
in a stopping-fixing bath of the following composition: 

Ammonium thiosulfate 120 g. 
Potassium metabisulfite 20 g. 
Glacial acetic acid 10 cc. .. 
Water to make 1000 ml. 

Subsequently, the material was washed with water for 
5 minutes and then bleached at 25°C. for 3 minutes in 
a bath of the following composition: 
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FSAfricyanide i88 wherein X is hydrogen, halogen, a lower alkoxy group, 
Boric acid 7.5 g. a lower alkyl group or a phenoxy group; and Y is 
Potassium bromide 7.5 g. 

, Water to make - - 000 ml. -COOR or -cooch-coor, - p 

Thereafter, the material was washed with water for 10 5. 
minutes, dipped in a stabilization bath for 2 minutes. r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - and then died to obtain a yellow color image which whe is a lower alkyl group and Rais a hydrocarbon 
had an absorption maximum at 445mand was excel reside having eight to 18 carbonatoms. 
lent in resistance to light and moisture. 2. A compound as claimed in claim 1, having the for 10 mula 
"What we claim is: . . . - ----------- 1. A compound selected from the group consisting of 

(CH).c-K X-coch, cont 
. . 15 . oogE-cooch. 

(choic-( >-cochsconi . . . . . CH, . . . . . 

20 

25 

30 

35 

40 

4s 

so 

55 

60 

65 

  


