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1. 
This invention relates to photographic color 

forming or coupling compounds and particularly 
to coupler compounds which are non-diffusing 
when incorporated in sensitive emulsion layers. 
In Peterson U. S. Patent 2,296,306, granted 

September 22, 1942, and U. S. Patent 2,353,754, 
granted July 18, 1944, there are described couplers 
which contain a heterocyclic ring and a free 
imino or mercapto group which is capable of 
forming a metallic salt in photographic emulsions. 
These compounds are quite non-diffusing in pho 
tographic emulsions but combine with the devel 
opment product of primary aromatic amino de 
veloping agents to form colored images in the 
well known manner. Upon fixing, the metallic 
atom attached to the imino or mercapto group 
is removed and the unused coupler may be washed 
from the layer. Some of the couplers previously 
used are not, however, readily washed from the 
emulsion layer after fixing and tend to decompose 
and discolor the final image. 

It is, therefore, an object of the present inven 
tion to provide a new class of coupler compounds 
from which insoluble metallic salts may be formed 
in the emulsion layer. A further object is to 
provide coupler compounds which are readily 
Soluble in the fixing bath and which may be 
readily removed from the emulsion layer. Other 
objects will appear from the following description 
of our invention. . 
These objects are accomplished by incorporat 

ing in the emulsion layer a thioglycolic amide 
derivative of a coupler having the following 
probable formula: 

R R 
N Coupler-NE-C oSc4 SM 

Where R and R'-hydrogen or alkyl groups, and 
M=a heavy metal. 
These insoluble couplers are produced from 

coupling compounds of the following probable 
formula: 

R R 

Coupler-NH-coSc4sx 
where R and R'=hydrogen or alkyl groups and 
X=hydrogen or acetyl. 
These couplers are formed by introducing the 

thioglycolic amide portion of the molecule into 
any Well known type of coupler compound, such 
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as those described in Fisher U.S. Patent 1,055,155, 
Mannes and Godowsky U. S. Patents 2,039.730, 
2,108,602, and 2,113,330 or Mannes, Godowsky, 
and Peterson U. S. Patents 2,115,394 and 2.126,337. 
It is to be understood that when we refer to 
introducing the thioglycolic amide portion into 

C. 95-6) 
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coupler compounds, we do not mean that the final 
compound is necessarily formed by simple sub 
Stitution starting With these two materials. The 
final compound may be formed by any suitable 
reaction which results in a compound having a 
thioglycolic amide portion as described above and 
a Coupling portion or portions containing at least 
one group capable of reacting with the develop 
ment product of the developing agent to form a 
dye image. 
The “coupler' portion of the molecule indicated 

in the general formulas above, contains the func 
tional or reactive group common to coupler com 
pounds which react with primary aromatic amino 
developing agents to form colored images. This 
functional or reactive group is usually a reactive 
methylene or reactive ethenol group and may 
occur at various positions or more than a single 
position in the coupler molecule. By reactive 
methylene, we mean a CH2 group which is reactive 
in the coupling process. This group is usually 
present between two negative centers as, for ex 
ample, in the groups: 
-CO-CE-CO-, -CO-CH-CN or -co-ch-- 

N 

in a ring System or chain compound. One or both 
of the hydrogen atoms of the methylene group 
Inay be substituted by certain groups Without 
destroying the chemical activity of the group. 
By reactive ethenol, we mean the group: 

OH 

-CascC 

This group occurs in the phenolic and naptholic 
Coupler compounds which are reactive in the 
Ortho or para portion with respect to the position 
of the hydroxyl group. 
The compounds which we propose to use may 

have the following structure: - 

pH W 

where R, R and X are the same as in the formula 
above, and the phenol nucleus may contain other 
Substituents, as long as it is unsubstituted or con 
tains a replaceable substituent, such as halogen, 
in the position para to the hydroxyl group; or 
the following structure: 

Y R R 
N / 

CBC oNH-C-NH-c O-C-SX. 
where R, R and X are the Same as in the formula 
above, and Y is an acyl group such as acetyl or 
benzoyl, or a cyanic group. 

s: 
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The following compounds are examples of cou 

plers containing the thioglycolic amide structure 
which may be employed according to our inven 
tion: 
(1) OH 

{D-Nic O CSE 
2-hydroxy-thioglycolic anilide 

OE 

ch-C-Nic OCHSH 
2-hydroxy-4-methyl-thioglycolic anilide 

gh 
ch,0-{X-Nicochs: 

2-hydroxy-4-methoxy-thioglycolic anilide 
OH 

on-(D-sue O CSE 
Cl 

2-hydroxy-4-methyl-5-chloro-thioglycolic anilide 

C gh 

(2) 

(3) 

(4) 

(5) 

C NHCOCEISH 

C 

2-hydroxy-3,5-dichloro-4-methyl-thioglycolic anilide 
C O 

CE3 

CH NHooch-scoch, 

(1. 
2-(a-acetylmercaptopropionamido)-4,6-dichloro-5-methylphenol 

(7) OB 
CH3 CH 

on-(D-ucosa 
C 

2-hydroxy-4-methyl-5-chloro-(a-dimethylthioglycolic anilide) 
OE 

(6) 

(8) 

NCO CH2SH 
5-(thioacetylamino)-1-naphthol 

(9) 
- CoCH,CONH 

o-Benzoylacetamino-p-thioglycolic anilide 

(10) {C)-cochic on-C 
NCO CS 

ow-Benzoylacetamino-In-thioglycolic anilide 

NHC OCESH 

(11) 

{ X-cochic oNH-K X-Nicochscoch, 
o-Benzoylacetamino-p-acetylthioglycolic anilide 

(12) 

{C)-c OCIC on-C 
NBC OCESCOC . 

cis-Benzoylacetamino-m-acetylthioglycolic anilide 
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4. 
(13) OCCN 

NCO CSCO C3 

p-Acetylthioglycolylamino-o-cyanoacetophenone 
EIC C-NECO CSE 
of N 
Y/ 

dish, 
1-phenyl-3-(thioglycolylamino)-5-pyrazolone 

(15) 
CH3COCH,C oNH-C-NHC OCSCO C3 

Acetoacetylamino-p-acetylthioglycolicanilide 
The coupler compounds used according to our 

invention are generally incorporated in the emul 
sion layer by first forming a solution of the so 
dium or other soluble salt of the coupler and 
then incorporated in a silver halide emulsion 
whereupon part of the silver of the silver halide 
replaces the sodium to form the silver salt of the 
coupler. Other heavy metal salts such as gold, 
nickel, mercury, cadmium or tin may be formed 
before the coupler is incorporated in the silver 
halide emulsion. Silver salts are preferred, how 
ever, since a silver salt is ordinarily used in the 
production of sensitive layers and common silver 
salts, such as silver chloride or silver bromide 
are suitable for the purpose of our invention. 
Other silver salts which may be used are silver 
ferricyanide, silver ortho phosphate, silver arse 
nate, silver oxalate, silver cyanate and silver 
citrate. In the case of the acetyl derivatives of 
the thioglycolic amides, it is possible that the 
reaction. With the silver results in the formation 
of a complex rather than a pure salt. The forma 
tion of such additional complexes is suggested by 
P. Pfeiffer "Organische Molekulverbindungen' 
(1922), pages 60,125f, 153 and 289. 
The non-diffusing metal salts made according 

to our invention may be incorporated in single 
or multi-layer gelatin emulsion coatings or in 
layers of other colloidal materials such as cellu 
lose esters or natural or synthetic resins, and mix 
tures of the couplers may be used in a single 
layer. 
The couplers which we propose to use are made 

in general by condensing thioglycolic acid or 
acetyl thioglycolyl chloride with the appropriate 
amine. The methods used in the preparation of 
the Specific examples above were as follows: 
Compound 5 is prepared as follows: 

(14) 

O 

Cl- NHEIC 

- HO-C-C-SH -- a 
CE 

N 

l 
OH 

Cl -NECO sh, 
SH 

CH3 

C 

In a 1-liter round-bottomed flask is placed 163 
grams (0.715 mole) of purified 2-amino-4,6-di 
chloro-5-methylphenol hydrochloride. To the 
hydrochloride is added 210 grams (0.238 mole) of 
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thioglycolic acid and 109.5 grams (0.845, mole) 
(100 cc.) of quinoline. The mixture is stirred well 
and the flask is immersed in the steam bath and 
covered with a towel. The heating is continued 
for 5 hours with shaking at intervals. The reac 
tion mixture is a brown liquid with some undis 
solved hydrochloride. The mixture is cooled to 
about 35° and then stirred into 1 liter of water; 
at first a liquid forms which rapidly changes to 
a maSS of soft lumps. The crude anilide is fil 
tered, Washed with 1 liter of water and Sucked 
almost dry on the filter. The product is then 
dried in a vacuum desiccator over the Week-end. 
Yield of crude product is 145 grams (76.0%) M.P. 
30-134. 

Purification 
The 145 grams of crude grey anilide is dis 

solved in 1200 cc. of boiling benzene, filtered and 
the filtrate is chilled rapidly to about 1.0°. The 
anilide crystallizes in small colorless crystals 
Which are filtered and washed on the filter. With 
150 cc, of cold (10°) benzene. The product is 
then sucked dry on the filter. Recovery is 116 
grams (80%) M. P. 138-139. 
The 116 grains of anilide is recrystallized a sec 

ond time from 1200 cc. of boiled benzene, filtered 
and then chilled to 10. The crystals are filtered 
and Washed. With 50 cc. of cold benzene. Recov 
ery is 109 grams (91.5%) M. P. 138.5-139.5°. 
The third and final crystallization is carried out 

by dissolving the 109 grams of anilide in 1300 cc. 
of boiled chloroform, filtering and chilling to 0°. 
The product crystallizes in Small crystals which 
are filtered off and then washed with 200 cc. of 
ice-cold chloroform. The product is sucked dry 
on the filter. The anilide is placed in a vacuum 
desiccator overnight. Recovery is 87 grams 
(80%) M. P. 139-140°. Yield of purified product 
is 46%. 
Compounds 1, 2, 3, 4, 8 and 14 are prepared in 

a similar manner, using the corresponding amine 
in place of 2-amino-4,6-dichloro-5-methylphenol 
hydrochloride. 
Compound 7 is prepared by a method similar to 

that used in the preparation of compound 5, using 
the corresponding annine and a-mercaptoisobu 
tyric acid (Bilimann, Ann. 348, 129) instead of 
thioglycolic acid. The free base of the amine is 
employed, rather than the hydrochloride, and no 
equinoline is necessary. 
Compound 13 is prepared as follows: 

CH3COS-CH2COCl. 
NH-( )-c OCCN w--- 

CH3C o-s-chi,cont-C-coch.ON 
Twenty grams (0.125 mole) of p-amino-cy-cy 

anoacetophenone was dissolved in 300 cc. of diox 
ane, at 50° in a 500 cc. Erlenmeyer flask. The 
solution was filtered and cooled to 20. Synthetic 
equinoline (16.1 grams) (0.125 mole), was then 
added and then 19.1 grams (0.125 mole) of acetyl 
thioglycolyl chloride was added to the well stirred 
solution. The temperature rises quickly and a 
precipitate forms. This precipitate was stirred 
occasionally over a period of about an hour. The 
materials were poured into a beaker and 300 cc. 
of water was added. The precipitate was thor 
oughly Washed With Water and then with alcohol, 
Twenty-seven grams of product was recrystallized 
from 500 cc. of alcohol. The product was de 
colorized with Darco. The materia Was recrys 
talized a Second time, the Solution standing Over 
night in the refrigerator before filtering. Yield: 
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20 grams of recrystallized materia (6.1% of the 
theoretical), M. P. 195°. - 

Acetylthioglycolic acid 
CH3COC-I-HSCH2COOH-) . 

CH3COSCH2COOH--HCl 
In a 500-cc. 3-necked flask fitted with a con 

denser, stirrer, and dropping funnel was placed 
139 cc. (2 moles) of thioglycolic acid. Then 175 
cc. (2.5 moles) of acetyl chloride was added 
through the dropping funnel to the stirred mix 
ture at Such a rate as to cause rapid, but not too 
vigorous, evolution of HCl. The mixture warms 
Spontaneously. It was transferred to a 500-cc. 
modified Claisen flask. With a 10-inch column and 
distilled under reduced pressure. A forerun of 
about 50 grams B. P.15=50-100, was collected. 
Then the mixture was cooled slightly, and the 
distillation continued using a high-vacuum. The 
fraction, B. P.2.5-si5-118°, was collected as 
acetylthioglycolic acid. It amounted to 170-175 
grams (65%). (See Ber. 46, 1913, 2105.) 

Acetylthioglycolyl chloride 
CH3COSCH2CO2H--SOC2-> 

CH3COSCH2COCl.--SO2--HCl 
A 500-cc. 3-necked round-bottomed flask 

fitted with a thermometer, stirrer, outlet tube, 
and an addition funnel is charged with 102 grams 
(0.75 mole) of acetyl thioglycolic acid. The flask 
is immersed in a water bath maintained at about 
20° as 93 cc. (i.27 moles) of thionyl chloride is 
added dropWise to the stirred solution at such 

s: a rate as to cause evolution of HCl and SO2 and 33 
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to keep the temperature of the reaction mixture 
at 25-30. After about 30% of the thionyl chlo 
ride is added, the vigor of the reaction subsides 
considerably so that the remainder may be added 
rapidly. The mixture is stirred overnight at 
rOOin temperature. The excess thionyl chloride 
is renoved at reduced pressure; heating the flask 
gently by means of a water bath which is grad 
ually warmed from 25-65°. Then 50 cc. of dry 
benzene is added; this is removed at reduced 
pressure. After repeating this process once more, 
the water bath is gradually warmed to 100 as 
the last traces of benzene and thionyl chloride 
are removed. Finally the product is distilled 
through a short column using two water pumps 
to take care of decomposition at the initial part 
of the distillation. The fraction boiling at 98 
101 under 16-18 mm. is collected as pure acetyl 
thioglycolyl chloride. The yield is 73 grams 
(64%). (Ber. 46, 2105.) 
Compounds 11 and 12 are prepared by con 

densing p-(benzoylacetamino)-aniline or m 
(benzoylacetamino)-aniline with acetylthiogly 
Coly chloride in a manner similar to that used 
in the preparation of compound 13. n- (Benzoyl 
acetamino)-aniline is prepared as follows, and 
p-(benzoylacetamino)-aniline is similarly pre 
pared, using ethyl acetate as a solvent instead 
Of alcohol: 

n- (Beta2OgildCetamino)-diniline 

CHs COCH, CoNEI. No. 
- 
Ni 

CCOOCON NH 
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Twenty-five grams of w-benzoyl-m-nitro 
acetanilide, suspended in 200 cc. of alcohol, is 
shaken in an atmosphere of hydrogen and in the 
presence of Raney nickel at a temperature of 
80-90 until the theoretical amount of hydrogen 
is absorbed. The catalyst is filtered off and the 
solution is concentrated in vacuo to 25 cc. Thus 
13.5 grams of m-(benzoylacetamino)-aniline 
melting at 156 is obtained. 

oy-Benaoyl-m-nitroacetanilide 

CHC OCH2COCEI5 - N. NO --> 

CEICO CH2CONE NO -- CEOH 

Forty-five grams of ethyl benzoylacetate, in 
an open beaker, is heated on an oil bath to 
170-180°. Then 22 grams of m-nitroaniline is 
added in small increments during 15 minutes, 
always allowing time between each addition for 
the alcohol to be evolved and for the tempera 
ture of the solution to rise above 165. Heating 
is continued for another 15 minutes, and, after 
the solution is allowed to cool somewhat, 75 cc. 
of benzene is added. The bright yellow crystal 
line product is filtered and washed with ether, 
The yield is 25 grams of cy-benzoyl-m-nitro 
acetanilide; M. P. 136-37. 
Compound 10 is prepared as from compound 

12 as follows: 

w-Benaoylacetamino-m-thioglycolic anilide 

NaOH 
CEICO CHC ONE NHCOCHSCOCH - I 

CICO CHCONE NECO CSE 

To a suspension of 1.85 gram (0.005 mole) of 
benzoylacetamino - m - acetylthioglycolic anilide 
in 5 cc. of alcohol is added 10 cc. of 5 per cent 
sodium hydroxide (0.0125 mole), and the mix 
ture is stirred until solution is effected. The 
solution is diluted to 25 cc., filtered and let stand 
10 minutes. The alkaline solution is kept at room 
temperature (25° C.) throughout. The product 
separates as a gum when the solution is acidified 
with 10 cc. of 10 per cent acetic acid. After 
Washing several times with Water, the gum slowly 
crystallizes. There is obtained 1.25 grams of cy 
benzoylacetamino-m-thioglycolic anilide melting 
at 148-149. 
Compound 9 is similarly prepared from Com 

pound 11. 
Compound 15 is prepared by condensing p 

(acetoacetamino)-aniline with acetylthioglycolyl 
chloride in a manner Similar to that used in the 
preparation of compound 13. 
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- Compound 6 is prepared as follows: 

2-(a-bromopropionamido)-4,6-dichloro-5- 
methylphenol 

OB 

Cl -N.I.BC 
-- BrCO CHBr + 2NaOAc 

em) 

CH P 

gh 
Cl- NECO CBr 

th. -- NaCl -- NaBr -- 2HOAC 
CH 

To a well stirred suspension of 22.8 grams (0.1 
mole) of 2-amino-4,6-dichloro-5-methylphenol 
hydrochloride and 17.5 grams (0.2 mole) of an 
hydrous sodium acetate in 200 cc. of glacial acetic 
acid was added 21.6 grams (0.1 mole) of a-bromo 
propionyl bromide. The mixture was stirred at 
50° for two hours, and then flooded with water. 
The oil was extracted with ether, and the ether 
layer washed, dried and concentrated. The resi 
due was recrystallized from benzene, M. P. 144 
146°. 

2-ox-acetylmercaptopropionamido)-4,6-dichloro 
5-methylphenol 

OH 

Cl -NHooghbf 
CH -- KSCO CH3 --> 

CE 

C 
OB 

C- NHooghscoch, 
CE -- KBr 

CE 

To a solution of potassium thioacetate prepared 
from 0.4 gram of thioacetic acid and 0.23 gram 
of potassium hydroxide in 15 cc. of ethyl alcohol 
was added 1.6 grams of 2-(a-bromopropionami 
do)-4,6-dichloro-5-methylphenol. The clear so 
lution warmed to 35° and potassium bromide Sep 
arated. After standing overnight, Water was 
added and the solid collected on a filter. It was 
recrystallized from diluted alcohol; M. P. 132 
133°. 
The preparation of the couplers used accord 

ing to our invention is described in our divisional 
U. S. Patent 2,412,700, granted December 17, 1946. 
The following examples, which are illustrative 

only, indicate a method of forming a multi-layer 
photographic element, using the couplers of Our 
invention: 
A cyan coupler solution is prepared by dissolv 

ing 6.9 grams (0.03 mole) of 2-hydroxy-4-methyl 
5-chloro-thioglycolic anilide in 120 cc. of 2% 
Sodium hydroxide. A very fine Silver chloride 
emulsion is prepared by a well-known procedure 
containing 6.4 grams (0.045 mole) of silver chlo 
ride in 880 cc. of a 2.3% gel solution. The cyan 
coupler solution is added with rapid stirring to 
this very fine grain silver chloride emulsion. This 
forms a silver salt of the cyan coupler in very 
fine dispersion. This coupler dispersion may then 
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be mixed with an equal volume of a higher speed 
red-sensitized emulsion and coated on a support, 
spreading 45 grams of coupler per thousand 
Square feet. 
A magenta, coupler Solution is prepared by dis 

solving 5.5 grams (0.02 mole) of p-acetylthiogly 
colylamino-w-cyanoacetophenone in 72 cc. of 2% 
Sodium hydroxide. A very fine grain silver chlo 
ride emulsion is prepared by a well-known meth 
od containing 4.3 grams (0.03 mole) of silver 
chloride in 928 cc. of a 1.1% gel Solution. The 
imagenta, coupler solution is added with rapid 
stirring to this very fine grain silver chloride 
emulsion. This forms a silver salt of the magenta 
coupler in Very fine dispersion. This coupler dis 
persion may then be mixed with one-half the Vol 
lume of a higher speed green-sensitized emulsion 
and coated on the red-sensitized cyan layer 
spreading 60 grams of coupler per thousand square 
feet. 
A yellow filter layer is coated over the red and 

green-sensitive layers to protect them from the 
blue light to which they are inherently sensitive. 
This filter layer may consist of a very fine dis 
persion of silver prepared by the Carey-Lea, dex 
trin method. It should be coated so it has a den 
sity of 2.0 to light of wave length 420 mu. 
The yellow coupler is prepared by dissolving 7.4 

grams of (0.02 mole) of ay-benzoylacetamino-p- 
acetylthioglycolic anilide in 80 cc. of 2% sodium 
hydroxide. A very fine silver chloride emulsion is 
prepared by a well-known procedure containing 
4.3 grams (0.03 mole) of silver chloride in 920 cc. 
of 1.1% gel solution. The yellow coupler solution 
is added with rapid stirring to this very fine grain 
silver chloride emulsion. This forms a silver salt 
of the yellow coupler in very fine dispersion. This 
..coupler dispersion may then be mixed with one 
half the volume of a higher speed unsensitized 
emulsion and coated over the filter layer. This 
layer of yellow coupler is the top and final coat of 
the multi-layer coating. The layer should be 
spread at about 120 grams per thousand square 
feet. 

respectively cyan, magenta, and yellow images 
upon development with a primary aromatic amino 
developing agent such as diethyl-p-phenylenedi 
amine. The element may be exposed and de 
Veloped directly to form a negative colored image 
or a positive image may be obtained by first de 
veloping in an ordinary black-and-white de 
veloper followed by color development of the 
residual Silver halide. v 
The emulsions containing our coupler corn 

pounds are developed with any suitable primary 
aromatic amino developing agent, such as the 
solutions described in Peterson U. S. Patents 
2,296,306 and 2,353,754. Development is prefer 
ably carried out for about 5 minutes at 65°F. after 
which the element is treated with a weak acid 
stop bath, such as acetic acid followed by ferri 
cyanide and hypo baths to remove the silver and 
any undeveloped silver halide which the film con 
tains. 
coupler. 

It will be apparent that the emulsion layers 
made with the couplers of our invention may be 
coated on any suitable support such as cellulose 
nitrate, cellulose acetate, glass or synthetic resins 
or on opaque supports, such as paper or pigmented 
cellulose esters. 
The modification and examples included herein 

are illustrative only and it will be understood that 

These baths also remove any unused 

The emulsion layers coated in this way produce - 
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10 
our invention is to be taken as limited only by 
the scope of the appended claims. 
We claim: 
1. The method of producing a colored photo 

graphic image in a silver halide emulsion layer 
which comprises incorporating in said layer a 
metallic salt of a coupler compound having the 
formula: 

R. R.' 
R’-NH-coScés x 

where R' is selected from the class consisting of 
2-hydroxy mononuclear aryl radicals, 5-hydroxy 
naphthyl radicals, 1-benzoyl acetanilido radicals, 
acetoacetylanilido radicals, omega-cyano aceto 
phenone radicals, and 3-(1-phenyl-5-pyrazolone) 
radicals, R. and R' are selected from the class 
consisting of hydrogen and alkyl groups, and X 
is selected from the class consisting of hydrogen 
and acetyl groups, exposing said layer and de 
veloping it with a primary aromatic amino de 
Veloping agent. 

2. The method of producing a colored photo 
graphic image in a silver halide emulsion layer 
which comprises incorporating in said layer a 
metallic salt of a coupler compound having the 
formula: 

R. R. 

R’-NH-coSc4sx 
where R' is a 2-hydroxy mononuclear aryl radical 
and R and R' are selected from the class consist 
ing of hydrogen and alkyl groups, and Xis selected 
from the class consisting of hydrogen and acetyl 
groups, exposing said layer and developing it with 
a primary aromatic amino developing agent. 

3. The method of producing a colored photo 
graphic image in a silver halide emulsion layer 
which comprises incorporating in said layer a 
metallic salt of a coupler compound having the 
formula: 

OB 

RR 
NCO. C-SX 

where R and R' are selected from the class con 
sisting of hydrogen and alkyl groups, and X is 
selected from the class consisting of hydrogen and 
acetyl groups, exposing said layer and developing 
it with a primary aromatic amino developing 
agent. 

4. The method of producing a colored photo 
graphic image in a silver halide emulsion layer 
which comprises incorporating in said layer a 
metallic salt of a coupler compound having the 
formula: - 

RY R 

Y-CHCO NH-O-NHo oSc/sx 
where R and R' are selected from the class-con 
sisting of hydrogen and alkyl groups, X is selected 
from the class consisting of hydrogen and acetyl 
groups, and Y is selected from the class consisting 
of acyl and cyano groups, exposing said layer and 
developing it. With a primary aromatic amino de 
veloping agent. 

5. The method of producing a colored photo 
graphic image in a silver halide emulsion layer 
which comprises incorporating in said layer a 
metallic salt of a coupler compound having th 
formula: 

R'-NH-C-O-CH2-SX. 

where R' is selected from the class consisting of 
2-hydroxy mononuclear aryl radicals, 5-hydroxy 
naphthyl radicals, 1-benzoyl acetanilido radicals, 
acetoacetylanilido radicals, omega-cyano aceto 
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phenone radicals, and 3-(1-phenyl-5-pyrazolone) 
radicals, and X is selected from the class consist 
ing of hydrogen and acetyl groups, exposing said 
layer and developing it with a primary aromatic 
amino developing agent. 

6. The method of producing a colored photo 
graphic image in a silver halide emulsion layer 
which comprises incorporating in Said layer a 
metallic salt of a coupler compound having the 
formula: 

R’’-NH-CO-CH2-SX 

where R' is a 2-hydroxy mononuclear aryl radi 
cal and X is selected from the class consisting of 
hydrogen and acetyl groups, exposing said layer 
and developing it with a primary, aromatic amino 
developing agent. 

7. The method of producing a colored photo 
graphic image in a silver halide emulsion layer 
which comprises incorporating in said layer a, 
metallic salt of a coupler compound having the 
formula: 

O 

{) suno CSX 
where X is selected from the class consisting of 
hydrogen and acetyl groups, exposing said layer 
and developing it with a primary aromatic amino 
developing agent. 

8. The method of producing a colored photo 
graphic image in a silver halide emulsion layer 
which comprises incorporating in said layer a 
metallic salt of a coupler compound having the 
formula: 

Y-CHC oNE-X D-NHC OCSX 
where X is selected from the class consisting of 
hydrogen and acetyl groups, and Y is selected 
from the class consisting of acyl and cyano 
groups, exposing said layer and developing it 
with a primary aromatic amino developing agent. 

9. The method of producing a color-forming 
photographic emulsion which comprises forming 

: a sensitive silver salt in a colloidal material and 
then incorporating in said material a metallic salt 
of a coupler compound having the following 
formula: 

w / R-NE-C oSc4sx 
Where R'' is selected from the class consisting of 
2-hydroxy mononuclear aryl radicals, 5-hydroxy 
naphthyl radicals, 1-benzoyl acetanilido radicals, 
acetoacetylanilido radicals, omega-cyano aceto 
phenone radicals, and 3-(1-phenyl-5-pyrazolone) 
radicals, R. and R' are selected from the class 

: consisting of hydrogen and alkyl groups, and X 
is selected from the class consisting of hydrogen 
and acetyl groups, exposing said layer and de 
Veloping it. With a primary aromatic amino de 
veloping agent, and forming a metallic salt of 
said coupler compound less soluble than said 
sensitive silver salt by replacement of the X sub 
Stituent of Said coupler compound with a metalic 
atom. 

10. The method of producing a color-forming 
photographic emulsion which comprises forming 
a sensitive silver salt in gelatin and then in 
corporating in said gelatin a metallic salt of a 
coupler compound having the following formula: 

R’’-NHCOCH2SX. 
where R' is selected from the class consisting of 
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12 
2-hydroxy mononuclear aryl radicals, 5-hydroxy 
naphthyl radicals, 1-benzoyl acetanilido radicals, 
acetoacetylanilido radicals, Omega-cyano aceto 
phenone radicals, and 3-(1-phenyl-5-pyrazolone) 
radicals, and X is selected from the class consist 
ing of hydrogen and acetyl groups, and forming a 
silver salt of said coupler compound less Soluble 
than said sensitive silver salt by replacement of 
the X substituent of said coupler compound with 
a Silver atom. 

11. The method of producing a color-forming 
photographic emulsion which comprises forming 
a sensitive silver salt in gelatin and then in 
corporating in said gelatin a metallic salt of a 
coupler compound having the following formula: 

where R' is a 2-hydroxy mononuclear aryl radi 
cal and X is selected from the class consisting of 
hydrogen and acetyl groups, and forming a silver 
salt of said coupler compound less soluble than 
said sensitive silver salt by replacement of the 
X substituent of said coupler compound with a 
Silver atom. - 

12. The method of producing a color-forming 
photographic emulsion which comprises forming 
a sensitive silver salt in gelatin and then in 
corporating in said gelatin a metallic salt of a 
coupler compound having the following formula: 

OE 

{)-sac OCESX 
where X is selected from the class consisting of 
hydrogen and acetyl groups, and forming a silver 
salt of Said coupler compound less soluble than 
said sensitive silver salt by replacement of the X 
Substituent of Said coupler compound with a silver 
atom. 

13. The method of producing a color-forming 
photographic emulsion which comprises forming 
a sensitive silver salt in gelatin and then in 
corporating in Said gelatin a metallic salt of a 
coupler compound having the following formula: 

- { X-C O CEC oNH-C-NHc OCESX. 
Where X is selected from the class consisting of 
hydrogen and acetyl groups and forming a silver 
salt of Said coupler compound less soluble than 
Said Sensitive silver salt by replacement of the X 
Substituent of said coupler compound with a silver 
atom. 

14. A gelatino-silver halide emulsion for color 
photography containing a non-diffusing color 
forming compound having the following formula: 

where R' is selected from the class consisting of 
2-hydroxy mononuclear aryl radicals, 5-hydroxy 
naphthyl radicals, 1-benzoyl acetanilido radicals, 
acetoacetylanilido radicals, omega-cyano aceto 
phenone radicals, and 3-(1-phenyl-5-pyrazolone) 
radicals, R. and R' are selected from the class con 
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sisting of hydrogen and alkyl groups, and M is a 
heavy metal radical. 

15. A gelatino-silver halide emulsion for color 
photography containing a non-diffusing color 
forming compound having the following formula: 



2,448,939 
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where R' is a 2-hydroxy mononuclear aryl radi 
cal and where R, and R' are selected from the 
class consisting of hydrogen and alkyl groups, 
and M is a heavy metal radical. 

16. A gelatino-silver halide emulsion for color 
photography containing a non-diffusing color 
forming compound having the following formula: 

OB 

R. R. 
{)-sac O-C-SM 0. 

where R and R' are Selected from the class con 
sisting of hydrogen and alkyl groups, and M is a 
heavy metal radical. 

17. A gelatino-silver halide emulsion for color 15 Number 
photography containing a non-diffusing color 
forming compound having the following formula: E. 

R R 2,062,614 
2,066,099 Y-CHC NEICO-C-SM www.y oNE-X)- 20 2186,733 

where R and R' are selected from the class con- E. 
sisting of hydrogen and alkyl groups, and Y is 3.265147 
selected from the class consisting of acyl and 53rigali 
cyano groups, and M is a heavy metal radical. 25 2395,008 

18. A gelatino-silver halide emulsion for color 2.296.306 
photography containing a non-diffusing color- 3.298443 
forming compound having the following formula: 2305,023 

OH 30 2,353,754 
2,387,145 

{ X-NHC OCHSM 2,401,718 
where M is a heavy metal radical. 

19. A gelatino-silver halide emulsion for color 35 Nue 
photography containing a non-diffusing color- 390,037 

14 
forming compound having the following formula: 

{O-co ChiconB-C-NHc O CISM 
5 where M is a heavy metal radical. 
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Certificate of Correction 
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should be read with this correction therein that the same may conform to the record of the case in the Patent Office. 

Signed and sealed this 16th day of November, A. D. 1948. 
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