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The present invention relates to color photog 
raphy and is particularly concerned with photo 
graphic color forming or color coupling compo 
nents which are adapted to be incorporated in 
photosensitive emulsion layers in the production 
of photographic film, papers and the like. 
This invention is an improvement in the process 

of color forming development which was first 
described in United States Patents No. 1,055,155 
and No. 1,102,028 to Fischer, in accordance with 
which colored photographic images are produced 
by means of a coupling reaction between the oxi 
dation product of a photographic developer con 
taining free amino groups, for instance, phenolic 
diamines, especially the mono- or unsymmetrical 
ly disubstituted ones, like p-dimethylaminoaniline 
Or methoxy-p-dimethylaminoaniline and the like, 
and an intermediate or coupling component. As 
is well known, this coupling occurs at those points 
Where a silver image is produced by reduction 
of the silver halide by the color developer with 
resulting formation, at these points, of the oxida 
tion product of the developer, which couples with 
the intermediate or coupling component. The 
coupling component can be present in the photo 
graphic developer. However, in accordance with 
the preferred methods for practicing this color 
forming development process, non-diffusible color 
forming or coupling components are employed 
Which are incorporated in the photosensitive 
emulsion during manufacture. It is particularly 
desirable that such non-diffusible color forming 
or Coupling components be employed in case Sew 
eral differently sensitized photosensitive emulsion 
layers are coated on a single support, as is the 
case in three-color photographic processes in 
which the so-called integral tripack films are en 
ployed; since, in such cases, any wandering or 
diffusing of the color component from the layer 
in which it is incorporated Would cause inac 
curate color rendition, while attempts to employ 
the color coupling component in the color form 
ing developer, in such cases, unnecessarily Com 
plicates the process of developing. 
The present invention is particularly concerned 

with novel color forming components Which give, 
on color forming development, yellow and red 
to magenta Colors. 

It is an object of the present invention to pro 
wide novel color forming development components 
which may readily be rendered non-diffusible and 
which may be readily obtained and incorporated 
in conventional gelatino silver halide photo 
graphic emulsions and which, on color forming 
development, readily couple with the oxidation 
product of a color forming developer. Other and 
further objects of the present invention Will be 
apparent as the present description progresses. 
In practicing the present invention, I employ 
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2 
compounds represented by the following general 
formula: 

N - C-CEIC OR or C-CFCN 

\N/ vn/ 
in which Z represents the necessary atoms to 
make up a five or six-membered N-hetero ring 
and R can be alkyl, aryl or aralkyl and may 
represent an ester or amide residue. 
The components which I prefer to enploy are 

derivatives of pyridine and quinoline, including 
isoquinoline, in which the carbon atom in Ortho 
position to the hetero-nitrogen atom of the ring 
is substituted by a substituent having an active 
methylene group on 2-position. The methylene 
group is most readily activated by having a 
carbonyl or cyan group adjacent thereto and the 
preferred derivatives of the type adapted for use 
in the present invention are exemplified by the 
following types of compounds: 

late 0-R NN 

O- O 0-R N 

O). O-N-H-R. N 

CICN 
N 

N 

HCN CHCO-R 

N 

O- 0-R -CH,000-R 

O- O-N-H-R O NN NN 

In the above formulas, R may be alkyl, aryl or 
aralykyl and it should be understood that the 
rings may be substituted in any desired manner, 
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for instance, by alkyl, ary or aralkyl groups and 
by such negative groups as halogens, nitro-, car 
boxyl- or sulfo-acid groups. In order to impart 
non-diffusibility to the color forming components, 
it is preferable that R, in the above formula, 
be a long-chain alkyl group containing at least 
six and preferably eight or more carbon atoms 
in the chain, since, as disclosed in Wilmanns et al. 
Patent No. 2,186,849, the presence of such long 
chain aliphatic radicals imparts non-diffusibility 
to the component. It should be noted, however, 
that such non-diffusibility may be obtained when 
R is aryl or aralkyl by employing a radical hav 
ing substantive properties, for instance, a di 
phenyl or stilbene radical, since, as disclosed in 
Wilmanns Patent No. 2,179,239, the presence of 
Such 'substantive' groups in the molecule in 
parts non-diffusibility to the coor forming Com 
ponent. 
The color obtained on color forming develop 

ment, when using compounds of the above type 
as color coupling components, can be considera 
bly varied by variation of the substituents in the 
ring and, to a certain extent, by variation of the 
group R. Thus, the pyridine derivatives generally 
give red to magneta, colors on color forming 
development, while when the pyridine ring is 
substituted so that the quinoline radical is pres 
ent, yellow colors are generally obtained. How 
ever, the presence of a cyan group adjacent to 
the active methylene group tends to produce red 
dyes on color forming development. As hereto 
fore mentioned, the solubility of the components 
and consequently their diffusibility in convention 
all photographic emulsions, can also be controlled, 
to a large extent, by the nature of the substi 
tuents in the ring and by the nature of the group 
R, which is present. In addition to having non 
diffusibility imparted to them by the presence 
of groups having the properties of imparting non 
diffusibility to color forning development con 
ponents, the presence of acidic groups or several 
hydroxy groups, as Substituents in the pyridine or 
quinoline rings, or in the group R, increases the 
solubility of the color components. In general, it 
is preferable to employ color forming components 
containing both a non-diffusion group and an 
acidic group to increase the solubility of the com 
ponent, in order that it may be incorporated in 
the photographic emulsion, at any stage of the 
manufacture, by dissolving the component in a 
weakly alkaline Solution. 
The present invention will be readily under 

stood from the following specific examples: 

Eaccinpe 1 

A small amount of 2-acetylheptadecanepyri 
dine having the following formula: 

CCO-CH35 
N 

was incorporated in a gelatino silver halide pho 
tographic emulsion by dissolving a small amount, 
Say 8 grams, in 3 cc. of sodium hydroxide of 40% 
strength, 25 cc. of methanol and 70 cc. of water, 
and then adding this solution to 500 cc. of a con 
ventional gelatino silver halide photographic 
emulsion, the color coupling component was non 
diffusing therein. By developing with a color 
forming developer p-diethylaminoaniline, a yell 
low picture was obtained. 
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4. 
Eacample 2 

A small amount of cetyl ester of 2-acetyl 
quinoline having the following formula: 

-CEICO O-CH33 
N 

was incorporated in a gelatino silver halide pho 
tographic emulsion in the same manner as set 
forth in Example 1 above. This color coupling 
component was non-diffusing in the emulsion 
and, on development with a color forming de 
veloper in Conventional manner, a yellow picture 
WaS obtained. 

Eacample 3 
A small amount of 2-acetylamidoheptadecane 

quinoline having the following formula: 

Y. -CHCONHC 135 
N 

was incorporated in a conventional gelatino silver 
halide photographic emulsion, in the manner set 
forth in Example 1, and was non-diffusing there 
in. On development with a color forming de 
Veloper, a yellow image was obtained. 

I claim: 
1. A photographic silver halide emulsion hav 

ing incorporated therein, as a non-diffusing color 
forming development component, a compound 
having the following formula: 

C-CHCOY 
% 

Wherein Z represents the residue of a member of 
the group consisting of pyridine, quinoline and 
isoquinoline nuclei and wherein Y is selected from 
the group consisting of -R, -OR, and -NHR, 
in which R is a member of the group consisting 
of alkyl, alyi and aralkyl radicals. 

2. A photographic silver halide enulsion hav 
ing incorporated therein a color forming devel 
opment component having the following for 
mula: 

and wherein Y is selected from the group con 
sisting of -R, -OR, and -NHR, in which R is 
a member of the group consisting of alkyl, aryl 
and aralkyl radicals. 

3. A photographic silver halide emulsion hav 
ing incorporated therein a color forming devel 
opment component having the following for 
mula: 

!-CHsco Y 
and wherein Y is selected from the group con 
sisting of -R, -OR, and -NHR, in which R is 
a member of the group consisting of alkyl, aryl 
and aralkyl radicals. 

4. A photographic silver halide emulsion hav 
ing incorporated therein a color forming devel 
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opment component having the following for 
mula: 

N 
a 

CHCOY 

and wherein Y is selected from the group con 
sisting of -R, -OR, and -NHR, in which R is 
a member of the group consisting of alkyl, aryl 
and aralkyl radicals. 

5. A photographic silver halide emulsion hav 
ing incorporated therein a color forming devel 
opment component having the following for 
mula: 

R!-CHC OOR 
in which R is an aliphatic hydrocarbon radical 
containing at least 8 carbon atoms. 

6. A photographic silver halide emulsion hav 
ing incorporated therein a color forming devel 
opment component having the following for 
mula: 

O Na 
in which R, is an aliphatic hydrocarbon radical 
containing at least 8 carbon atoms. 
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7. A photographic silver halide emulsion hav 

ing incorporated therein a color forming devel 
opment component having the following for 
mula: 

2 

CEICO OR 

in which R is an aliphatic hydrocarbon radical 
containing at least 8 carbon atoms. 

ABRAHAM BAWLEY. 
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