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This invention relates to color photography 
and particularly to the incorporation of color 
couplers in photographic emulsion layers. 

It is known that colored photographic images 
may be formed by using a developer which forms 
a colored compound on development. The col 
ored compound thus formed is deposited adja 
cent to the silver grains of the silver image dur 
ing the development. It is also known that a 
colored image may be formed by adding to cer 
tain developer solutions or by incorporating in 
the gelatino-silver-haide emulsion before O 
after exposure a compound which couples during 
development with the oxidation product of the 
developing agent and forms a coloring substance 
Which is likewise deposited adjacent to the Silver 
grains of the silver image during development. 
Such a compound, which is employed in con 
junction with a developing agent for the Silver 
and which couples with the oxidation product 
thereof during development, is referred to herein 
as a coupling component or coupler. 

Difficulties are frequently encountered in at 
tempting to disperse coupling compounds uni 
formly in photographic emulsions. These com 
pounds are apt to crystallize badly or form con 
glomerate nasses when incorporated in the enul 
Sion without the aid of dispersing agents and in 
many instances the commercial wetting or dis 
persing agents are of little or no value for this 
particular purpose. 

It is known that the incorporation in ennul 
Sions of couplers of similar but not identical 
structure would reduce the melting point and 
crystallization tendency of the couplers but gen 
erally these properties are not sufficiently re 
duced to take the method Suitable for use in 
overconning the crystallization tendency of cou 
plers in emulsion layers. 

It is, therefore, the principal object of the 
present invention to provide a method for re 
ducing the crystallization tendency of couplers 
When incorporated in photographic emulsions. 
The object of the invention is accomplished by 

mixing with the coupler a non-coupling com 
pound or dispersing agent having a structure or 
configuration similar to that of the coupler. 
Cupers containing a “coupling function' that 

is, a functional or reactive group common to 
coupler compounds, react with primary aromatic 
annino developing agents. This reactive group 
takes the form of a reactive methylene or re 
active ethenol group, as well known in the art. 
Crystallization is evident in the case of couplers 
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also having one or more aromatic rings or ring 
structures. 
Non-coupling compounds or dispersing agents 

which we have found suitable for reducing the 
: crystallization tendency of couplers in photo 
graphic emulsions have three component parts in 
their molecule: . 

1. One or more ring systems of exactly the 
same structure or configuration as that of the 
coupler with which it is to be used and therefore 
compatible with the coupler. 

2. One or more polar groups which contribute 
to dispersability and solubility such as sulfate, 
sulfonic acid, sulfonamide, hydroxyl and quater 
nary nitrogen SaltS. 

3. One or more alkyl groups having a straight, 
carbon chain of at least five carbon atoms. 
The following examples illustrate combinations 

of couplers and non-couplers which may be em 
ployed according to our invention: 

Benzoyl-acetamino-p-benzoylbenzene 

(1a) 

CO NESO -C1225 

(2) 
citi-o-so-C-NHC O CBC 0-{ X 

n-Ainyl-p-benzoylacetaminobenzene sulfonate 

(2a) 
C12H25-O-SO CH3 

(3) QH 

c. 
$0. 

5-(N-benzyl-6-naphthalenesulfonamino)-1-naphthol 



s 
4es 

3 
(3.a) -S ONE-X D-c 12H25 

3. 

(3.b) { X-CH-NHs O -{D–c 1225 
(3.c) 

(iso) C5H11 C5H11 (iso) 

N/S O 

(3d) C1225 SOH 
N / 
NH 

/ N 
Cities CE 

(4) cir-k D-( )-co CCN 
4-amyl-4-cyanoacetyldipheny 

(4a) 

(5) i. 

N-methyl-N-phenyl-p-(benzoylacetaminobenzene)-sulfonamide 
5 

"Hic -(O-NHso-( )-NH CO CH3 
The yellow coupler benzoylacetamino-p-ben 

zoylbenzene (1) crystallizes badly When incor 
porated in an emulsion layer of a multi-layer 
photographic element. A large variety of dis 
persing agents fails to eliminate this fault. 
However, if an equal weight of the compound 
d is incorporated in the ennulsion simultane 

ously with the coupler 1, the crystallization tend 
ency of the coupler is greatly diminisines. Like 
wise, compounds 1b, 1c and 1d may be used alter 
natively with the coupler i to prevent Crystal 
lization in the emulsion. 
Analogously, the coupler n-amyl-p-benzoyl 

acetamino-benzene sulfonate (2) Crystalizes in 
emulsions. If an approximately equal weight of 
he compound 2a is incorporated With it, this 
tendency to crystallize is greatly dininished. 
The coupler 5 (n-benzyl-3-naphthalenesulfon 

arino)-1-naphthol (3) is a cyan coli pler which 
tends to. Crystalize in the enulsion. The corn 
pounds 3a, 3b, 3c or 3d may be incorporated with 
it in Crder to decrease its tendency to Crystallize. 
In a similar manner the compound 4.C. may be 
used with the coupler 4 and the compound 5d. 
With the coupler 5 to decrease their respective 
crystallization tendencies. 
This decrease in crystallization tendency of the 

various couplers may be explained on the basis 
Gf the structure or configuration of the non 
coupling compound employed. With it. in the 
case of the coupler 1, for exarinple, Which COin 
tains a benzoylbenzene group, the non-Coupling 
coinpounds used with it may contain a similar 
group or even a, simple phenyl group which ren 
ders the auxiliary compound COinpatible or niS 
cible With the coupler. The auxiliary COImpgund 
contains a sulfonamide group which contributes 
to its dispersability and Solubility in the emulsion 
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2,353,262 
and also contains an alkyl group preferably of 
five or more carbon atons to render the COm 
pound non-diffusing in the emulsion layer. In 
a similar manner, it will be seen that the Various 
dispersing agents or auxiliary compounds em 
ployed with the various couplers have configura 
tions rendering then compatible with the coupler 
With which they are used and also contain groups 
contributing to solubility and groups designed to 
reduce diffusion tendency. The dispersing agents 
which we employ are, therefore, designed for 
use With a Specific coupler compound or group 
Of coupler compounds having like structure. 
They do not possess general dispersing or solu 
bilizing characteristics but are specific to a par 
ticular coupler compound. The following exam 
ple Will illustrate a method by which the couplers 
and dispersing agents may be incorporated in a 
photographic emulsion. 
A solution of the coupler 2 was prepared by 

dissolving 5 grams of coupler in a mixture of 
65 cc. of ethyl alcohol and 5 cc. of 20% sodium 
hydroxide Solution. To this solution there was 
added 5 grams of the compound 2d. The solu 
tion was then mixed with 500 cc. of a melted 
gelatino silver halide emulsion and enough citric 
acid solution added to bring the pH of the enul 
Sion to its original value. The emulsion was 
Coated and dried in the usual manner. 
The auxiliary compounds or dispersing agents 

employed in conjunction with couplers according 
to our invention may be used in greater or less 
amount than the coupler itself. We prefer to 
use an amount of the dispersing agent approxi 
nately equal to the amount of coupler although 
in certain cases the amount of dispersing agent, 
may be as little as of that of the coupler or 
as great as five times the amount of coupler. 

ihe Specific compounds referred to herein may 
be grepared in any suitable manner. Generally, 
the Sulfonic acid amides and carboxylic acid 
anides are prepared by the reaction of a suitable 
Sulfonic acid chloride with an amine by the well 
known Schotten-Baumann reaction. The esters 
are prepared by the interaction of a sulfonyl 
chloride With the appropriate alcohol in the 
presence of one equivalent of pyridine. The 
Couplei 2 is described in Porter and Weissberger 
U. S. Patent, 2,289,805 and the couplers 3 and 5 
are described in Porter and Weissberger U. S. 
Patent 2,289,443. 

It will be understood that emulsion layers pre 
pared according to our invention may be devel 
Oped after exposure with any of the customary 
aromatic anino developing agents such as di 
ethyl-p-phenylenediamine hydrochioride or suit 
able p-aminophenols. The compounds may be 
incorporated in single emulsion layers although 
the invention is most useful in the case of multi 
layer coatings where two or more emulsion layers 
are coated in Superposed relation on a single 
photographic support. Although gelatin is cus 
tomarily used as the carrier for the silver halide, 
other colloidal materials such as colloidal cellu 
lose Organic esters or synthetic resins may also 
be employed. The emulsion layers may be sup 
ported by a transparent medium such as giass, 
Cellulose ester or a non-transparent reflecting 
medium Such as paper or an opaque cellulose 
estar. Superposed emulsion layers may be dif 
ferentially sensitized to form natural color photo 
graphic images in the well-known manner. 
The examples and compounds set forth in the 

present Specification are illustrative only and it 
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is to be understood that our invention is limited 
only by the scope of the appended claim. 
We claim: 
The method of preventing the crystallization 

of couplers incorporated in photographic silver 
halide emulsions which comprises incorporating 
in said emulsion a mixture of a coupler normally 

tending to Crystallize and having a benzoylben 
Zene group and a benzoyl acetamino group, and 
a non-coupling compound having a benzoylben 
Zene group, a Sulfonamide group, and an alkyl 
group of at least 5 carbon atoms. 

WLLARD ID. PETERSON. 
ARNOLD WEISSBERGER 


