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1. 

2,706,684 
1-HYDROXY-2-NAPHTHAMDE COLORED 

COUPLERS 

Bruce Graham, Los Altos, Calif., and John Williams, 
Rochester, N. Y., assignors to Eastman Kodak Com 
pany, Rochester, N. Y., a corporation of New Jersey 
Application November 28, 1952, Serial No. 322,888 

13 Claims. (CI. 95-6) 

This invention relates to color photography and par 
ticularly to color couplers for use in photographic 
processes. 

Color-forming compounds which react with the de 
velopment product of aromatic amino developing agents 
to form colored images upon photographic develop 
ment are well known. Generally, these color-forming 
compounds of couplers are colorless or substantially 
colorless. This lack of color is usually desirable where 
the coupler is to be incorporated in the emulsion layer 
and the unused coupler remains after formation of the 
colored image. When the coupler is used in the de 
veloping solution, it may be colored without detriment 
to the final image and certain colored couplers have been 
used in this Way. 

In U. S. Patent 2,521,908 granted September 12, 1950, 
are described 1-hydroxy-2-naphthamide colored coupler 
compounds having the formula: 

OH 
X 

C o-y 

in which X is hydrogen or alkyl, Y is a mononuclear aryl 
radical, or an aralkyl radical and R is a mononuclear 
aryl radical. 
These couplers are in themselves more or less strongly 

colored and during the coupling reaction, the arylazo 
group R-N=N-, which imparts the color to the coul 
pler is destroyed or split off with the result that the origi 
nal color of the coupler is destroyed and a new dye is 
formed upon coupling. Thus on developing an emulsion 
layer containing one of these colored couplers, the cou 
pler color is destroyed and a new color is formed by the 
coupling reaction at those points where development oc 
curs. There is formed in this way a dye image of one 
color combined with a photographically reversed dye 
image composed of unreacted coupler. 

In these coupler compounds the position para to the 
phenolic hydroxyl group of the coupler, which is the 
reactive position of the coupler, is substituted with an 
azo group and this group is split off or removed by the 
oxidized developer when the azo-substituted coupler is 
treated with the oxidized developer either in aqueous 
solution or in the photographic emulsion layer. Thus 
the coupler may be converted to a differently colored 
compound and the azo group readily removed from it 
by means of reaction with the oxidized developing agent. 
The coupler compounds of the patent are designed, as 

are the coupler compounds of our invention, to be in 
corporated into an emulsion layer and generally are used 
in one of the emulsion layers of a multilayer coating in 
order to secure masking effects described in the Hanson 
U. S. Patent No. 2,449,966 granted September 21, 1948. 
The Hanson process involves a color correction method 
in which a color coupler is incorporated in the photo 
graphic emulsion layer prior to exposure and upon de 
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2 
velopment is converted to a colored image where the 
layer is exposed. The coupler remaining in the unex 
posed portions of the layer retains its original color and 
by suitable choice of the color of the final dye image a 
masking or correction effect can be obtained. 
The coupler compounds of the patent are for the most 

part yellow to red in color and their absorption of blue 
light is therefore higher than their absorption of green 
light. Accordingly, while such compounds are very 
useful for the purposes mentioned, they are for certain 
uses not the most ideal. That is, when used for color 
correction purposes, the colored coupler compounds 
used for forming cyan dye images should absorb in the 
blue and green regions of the spectrum in approximately 
the same amount as the cyan dye itself absorbs in the 
blue and green regions. However, it is frequently de 
sirable to use a colored coupler for the cyan dye image 
having higher green light absorption than blue light ab 
sorption, that is, a coupler compound which is magenta 
in color. 
We have now discovered quite unexpectedly and as yet 

it is unexplained, that if the 1-hydroxy-4-arylazo-2- 
naphthanilide colored couplers are substituted in an ortho 
position on the anilide nucleus, the absorption is shifted 
in the desired direction, the colored couplers having 
greater green than blue light absorption and, of course, 
being more nearly magenta in color, as desired. 
The novel coupler compounds contemplated by our 

invention therefore have the general formula: 

CON-R 

wherein R represents a mononuclear aryl radical sub 
stituted in a position ortho to the amido group with 
either halogen, alkoxy or mononuclear aryloxy radicals 
and in which R' represents a mononuclear aryl radical. 
Numerous examples illustrating R and R are provided 
in the description hereafter. While it appears likely 
that R may be a group other than a mononuclear aryl 
group, for example, a heterocyclic group, the invention 
has not as yet been extended in that direction. Similarly, 
it is likely that ortho substituents of R other than those 
indicated may be found to be useful. 
The objects of the invention are, therefore, to provide 

the mentioned colored coupler compounds having im 
proved light-absorption characteristics and to provide 
photographic emulsions containing the coupler com 
pounds. 

These objects are occomplished by providing the cou 
pler compounds, examples of which are provided in the 
following description, as well as photographic emulsions 
containing the coupler compounds. 
The accompanying drawings illustrate by means of 

graphical representation the mentioned improvement in 
light-absorption characteristics of the coupler compounds 
of the invention. 

Colored coupler compounds illustrating our invention 
are derived from the following four parent colorless 
couplers: 

1-hydroxy-2,5-dibutoxy-2-naphthanilide, I. - This 
compound was prepared by the condensation of phenyl 
1-hydroxy-2-naphthoate with aminohydroquinone di 
butyl ether at 150-200 C. The product, recrystallized 
from ligroin, melted at 93-94. Analysis.--Calculated 
for C25H2gNO4: C, 73.7; H, 7.1. Found: C, 740.0; H, 7.1. 

1-hydroxy-4-sec-amyl-2'-chloro-2-naphthanilide, II.- 
Prepared as above from 4-sec-amyl-2-chloroaniline and 
recrystallized from petroleum ether, II melted at 97 
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98.5. Analysis.-Calculated for C22H22ClNA2; N, 9.6. 
Found: N, 9.4. 
The substituted aniline used in this condensation was 

prepared by chlorination of 4-sec-amylacetanilide, M. P. 
118-120. The 4-sec-amyl-2-chloroacetanilide, an oil, 
was hydrolyzed to 4-sec-amyl-2-chloroaniline. Analy 
sis.-Calculated: Cl, 17.9; Found, 17.9. M. P. of hy 
drochloride, 165-167. 1 - hydroxy-5'-carboxy-2'-(2,4-di-tert-amylphenoxy)- 

5 

4. 
Thus the following tables illustrate the couplers pre 

pared from the parent colorless couplers I, II, III and 
IV; that is, in the first table “H” under the heading "Sub 
stituent X" indicates that the coupler was prepared by 
coupling diazotized aniline with parent coupler I. Sim 
ilarly, the "4-NHCOCH3' substituent refers to the cou 
pling of diazotized amino acetanilide with I, etc. 

Examples of colored couplers derived from I 
2-naphthanilide, III, M. P. 259-261.- This coupler was 10 OH OCE 
prepared as above, i. e., by the condensation of phenyl 1- 4. 
hydroxy-2-naphthoate with 3-amino-4-(2,4-di-tert-amyl 
phenoxy)benzoic acid, M. P. 179-181. The latter was CONH 
prepared by catalytic reduction of the corresponding 
nitro compound. 5 OCEI. 

I - hydroxy - 2'-(2,4-di-tert-amylphenoxy)-5'-3,5-di 
(carbomethoxy) - phenylcarbamyl)-2-naphthanilide, IV, Ns:N 
M. P. 230-232.-IV was prepared as above but from 
2-(2,4-di-tert-amylphenoxy) - 5 - (3,5-dicarbomethoxy)- 
aniline, M. P. 210-212, which was obtained by reduc- 20 7 
tion of the corresponding nitro compound, 4-(2,4-di- X amylphenoxy) - 3-nitro-2',5'-dicarbomethoxybenzanilide, 
M. P. 112-114. This was synthesized by condensing 

Analysis 
Substituent X Name of Compound R.E. M.P 

Calcd. Found 

H----------------------- 1-Hydroxy-2,5-dibutoxy-4- 504 143-143.5 N 8.2 8.4 
phenylazo-2-naphth - 
anilide. 

4-NHCOCH3------------ 1-Hydroxy-4-(4-acetamido----------- .O.Ac 
phenylazo)-2,5-dibutoxy- Solvate 
2-naphthanilide. 223-224 N 8.9 8.6 

4-CHCOOH------------ 1-Bydroxy-4-4-(carboxy----------- 227-229 N 7.4 6,9 
methyl)-phenylazo)-2',5'- 
dibutoxy-2-naphthanilide. 

4-ON-------------------- 1-Hydroxy-4-(4-cyano- 500 165-166 N 10.4 10.7 
phenylazo)-2,5-dibutoxy 
2-naphthanilide. 

2-CH3, 4-NCCH5)4-...---- 1-Hydroxy-2,5-dibutoxy-4- 460 128,130 N 9.4 9,3 (4-diethylamino-2-methyl 
phenylazo)-2-naphth 
anilide. 

4-NO------------------- 1-Hydroxy-2,5-dibutoxy-4- 510 228-230 N 10.1 10.3 
(4 -nitrophenylazo)-2- 
naphthanilide. 

4-OCH3------------------ 1-Hydroxy-2,5-dibutoxy-4- 520 130-31 N 7.8 7.6 
(4-methoxyphenylazo)-2- 
maphthanilide. 

4-CH2SO3E-------------- 1-Hydroxy-2,5-dibutoxy-4---------- 241 N 6, 9 6. 4-(sulfomethyl)phenyl 
azol-2-naphthanilide. 

2-OCH------------------ i-Bydroxy-2,5-dibutoxy-4----------- 183-185 N 7.8 7.4 
(2-Inethoxyphenylazo)-2- 
Inaphthanilide. 

4-NO2, 2-OCH3---------- 1-Bydroxy-2,5-dibutoxy-4----------- 205-207 N 9.5 9.9 
(2-methoxy-4-nitrophenyl 
azo)-2-naphthanilide. 

2,5-di-Ci----------------- -Hydroxy-2,5-dibutoxy-4----------- 142-144 Cl 2, 2 12.4 
(2,5-dichlorophenylazo)-2- 
naphthanilide. 

2,4,6-tri-Cl--------------- 1-Hydroxy-2,5-dibutoxy-4----------- 128-135 Ci 17.2 7.3 
(2,4,6-trichlorophenylazo)- 
2-naphthanilide. 

2,5-di-OCHg------------- 1-Hydroxy-2,5-dibutoxy-4- 508 148-149 C 7.5 71, 5 
(2,5-dibutoxyphenylazo) - 7.5 7.8 
2-naphthanilide. N 6.4 6.5 

4-CH3------------------- 1-Hydroxy-2,5-dibutoxy-4- 400-514 139-14 C 73. 72.9 
(pitolylazo)-2-naphth- E. 6.7 6. S 
anilide. N 8.0 8. 

4-Cshii-t---------------- i-Eydroxy-4-(4-tertanyl- 400-514 145-47 C 74.3 74. 4 
phenylazo)-2,5-dibutoxy- H 7.4 7.4 
2-naphthanide. N 7.2 7.5 

2,5-di-OC2H5------------- 1-Hydroxy-2,5-dibutoxy-4- 522 200-202 C 70.2 69.7 
(2,5-diethoxyphenylazo) - B 6.9 7.2 
2-naphthanilide. N 7.0 7.6 

4-N (C2H5)2- ------------- 1-Hydroxy-2,5-dibutoxy-4- 460 49-151 C 72.2 72, 1 
(4-diethylamingphenyl- B7.2 7.4 
azo)-2-naphthanilide. N 9.6 9.8 

4-(2,4-di-tert-amylphenoxy)-4-nitrobenzoyl chloride with 
dimethyl 5-aminoisophthalate. 
The colored couplers themselves were prepared from 

the parent colorless couplers I, II, III and IV as follows: 
The parent coupler was dissolved in 10 to 100 parts of 

pyridine. The suitable aqueous diazonium solution was 
added to the coupler-pyridine solution at 0° C. After 
the coupling reaction was complete, the azo dye was 
precipitated from the coupling solution by addition of 
water. The dye was collected, washed and recrystallized 
from a suitable organic solvent such as acetic acid, al 
cohol or ligroin. 
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Examples of colored couplers derived from II 
OH Cl 

C oNH-{ D-chi-see 

NsN-K X 

X 
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Substituent X Name of Compound R.E. M. P. Calcd. Found 

E.----------------------- 1-Hydroxy-4-sec-amyl-2'- 50 08-09 N 8, 9 8, 
chloro-4-phenya 20-2- 
naphthaailide. 

2-OCH, 4-NO---------- 1-Hydroxy-4'-sec-amyl-2'----------- 220-223 N 10.2 10, 5 
chloro-4-(2-methoxy-4- 
nitrophenylazo)-2-naph 
thanilide. 

2,5-di-OCH------------- 1-Hydroxy-4-see-amyl-2'- 506 94 
chloro-4-(2,5-dibutoxy 
Rylazo) -2-naphthan 

8. 
2-0CH3------------------ 1-Hydroxy-4-sec-amyl-2'- 518 78-180 

chloro-4-(2-methoxy 
REylazo) -2-naphthan 
C8 

4-CN-------------------- 1-Hydroxy-4-sec-anyl-2'- 500 220-222 
chloro-4-(4-cyanophenyl 
aZO-2-naphthanilide. 

7 

i 67. 

Examples of colored couplers derived from III Preferred colored couplers provided above include the 
COOE two immediately above prepared from intermediates III 

25 and IV, and the following: 
OE 

-CONE 
-(D OE OCE 

O 
CONE 30 C) 

N Ca11-t fill Öch, 
N 

Ns 

Birt 35 

chic OOE 

Substituent Name of Compound R.E. M. P. Caled. Found 

4-CHCOO.----- 1-Hydroxy-5'-carboxy-4-4-(car- : 524 205-20 N 6,0 5, 6 
boxymethyl)phenylazo-2's 
(2,4-di-tertanylphenoxy)-2- 
aaphthanilide. 

Examples of colored couplers derived from IV 55 
COCEI. 1-hydroxy-2',5'-dibutoxy-4-phenylazo-2-naphthanilide 

O g ONE- gh g CH 

-CONH t OC 60 C oNH-C) 
() Co 

CH1-t 65 N=N 

eOCs 

& Hii-t 
70 

1-hydroxy-2,5-dibutoxy-4-(2-methoxyphenylazo)-2- 
HCOOH naphthanilide 

Substituent Name of Compound R.E. M. P. Caled. Found 

4-CEaCOOH----- 1-Hydroxy-4-(p-carboxymethyl) 524 260-265 N 6.3 6. 
phenylazol-2'-(2,4-di-tert-amyl 
phenoxy)-5-3,5-di(carbonethoxy) 
phenylcarbamyl-2-naphthanilide. 
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C oNH-{ X-C Bi-Sec 
(1. 

pH 

OCH 

1-hydroxy-4'-sec-amyl-2'-chloro-4-(2-methoxyphenylazo)- 
2-naphthanilide 

The mentioned improvement residing in the coupler 
compounds of the invention relating to increased green light absorption compared to the coupler compounds of 
U. S. Patent 2,521,908, is illustrated in the drawings 
wherein are plotted the optical densities at various wave 
lengths of three colored couplers. Curve 1 shows the 
spectral absorption of compound No. 1 1-hydroxy-4- 
phenylazo-4'-(p-tert-butylphenoxy) - 2 - naphthanilide of 
U. S. Patent 2,521,908, from which it is evident that the 
coupler has higher blue than green light absorption. 
Curves 2 and 3 illustrate the spectral absorption charac 
teristics of two typical couplers of the invention, respec 
tively, 1 - hydroxy-2'-5'-dibutoxy-4-phenylazo-2-naphth 
anilide and 1-hydroxy-4-sec-amyl-2'-chloro-4-phenylazo 
2-naphthanilide, from which it is apparent that the green 
light absorption of the two latter compounds predom 
inates. 
The coupler compounds of the invention are incor 

porated into hydrophilic colloid silver halide emulsion 
layers by means of coupler solvents as described in 
Martinez U. S. Patent 2,269,158 granted January 6, 1942, 
Mannes et al. U. S. Patent 2,304,940 granted December 
15, 1942, and Jelley et al. U. S. Patent 2,322,027 granted 
June 15, 1943. For example, in making an emulsion 
above 0.5 gram of colored coupler can be dissolved in 
a coupler solvent such as 2 cc. of tricresyl phosphate by 
heating at elevated temperature. This dispersion of 
coupler is then mixed with a suitable quantity of gelatin 
solution such as 25 cc. preferably by passing the mixture 
through a colloid mill. Following this, the dispersion of 
coupler in gelatin solution is added to a gelatino silver 
halide emulsion in the desired quantity. The emulsion 
is then coated on to a suitable support such as trans 
parent film base. When the emulsion is exposed and 
developed in a standard color process, the result is to 
obtain a cyan dye image in the exposed areas of the 
coating and a background of magenta colored coupler in 
the unexposed areas serving as a color-correcting image. 

Various photographic developing agents can be em 
ployed with the couplers of my invention. The primary 
aromatic amino developing agents are generally suitable 
including the phenylenediamines and aminophenols. The 
alkyl phenylenediamines may be substituted in the amino 
group as well as in the ring. Suitable compounds are 
diethylparaphenylenediamine, monomethyl paraphenyl 
enediamine, dimethyl paraphenylenediamine and para 
aminophenol. These compounds are usually employed 
in the salt form, such as the hydrochloride or the sulfate 
which are more stable than the free amines. All of these 
compounds have a primary amino group which enables 
the oxidation product of the developer to couple with 
the color-forming compounds to form dye images. 
The following developing solution is suitable for de 

veloping gelatino silver halide layers containing colored 
couplers according to my invention: 
2-amino-5-diethylamino toluene HCl ------- grams-- 2 
Sodium sulfite -------------------------- do---- 2 
Sodium carbonate -----------------------do---- 20 
Potassium bromide ---------------------- do---- 2 
Water to -------------------------------liter.-- 1 

It will be understood that the examples and modifica 
tions set forth herein are illustrative only and that my 
invention is to be taken as limited only by the scope of 
the appended claims. 
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What we claim is: 
1. A silver halide emulsion layer containing a coupler 

compound having the formula 
OE 

CON-R 

NN-R 
wherein R represents a mononuclear aryl ardical substi 
tuted in a position ortho to the amido group with a 
member of the group consisting of halogen, alkoxy and 
mononuclear aryloxy radicals, and R' represents a mono 
nuclear aryl radical. 

2. A silver halide emulsion layer containing a coupler 
compound having the formula of claim 1 wherein R 
represents a mononuclear o-alkoxy aryl radical and R' 
represents a mononuclear aryl radical. 

3. A silver halide emulsion layer containing a coupler 
compound having the formula of claim 1 wherein R 
represents a mononuclear o-chloro aryl radical and R' 
represents a mononuclear aryl radical. 

4. A silver halide emulsion layer containing a coupler 
compound having the formula of claim 1 wherein R 
represents a mononuclear o-aryloxyaryl radical and R' 
represents a mononuclear aryl radical. 

5. A silver halide emulsion layer containing a coupler 
compound having the formula 

OCH OH 

OCH 

N=N-R 
wherein R represents a mononuclear aryl radical. 

6. A silver halide emulsion layer containing a coupler 
compound having the formula 

OH Cl 

CO O NH-( )-c 511-sec 
NaN-R 

wherein R represents a mononuclear aryl radical. 
7. A silverhalide emulsion layer containing the coupler 

compound having the formula 

-CON-R 

N-N-(D-CH.cooh 
wherein R represents a mononuclear 2'-(2,4-di-tert-amyl 
phenoxy)-aryl radical. 

8. A silver halide emulsion layer containing a coupler 
compound having the formula 

OE OCEIg(n) 

OCHg(n) 

9. A silver halide emulsion layer containing a coupler 
compound having the formula 

pH OCHg(n) 

OCs 
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10. A silver halide emulsion layer containing a coupler 12. A silverhalide emulsion layer containing a coupler compound having the formula compound having the formula 
OH CH11(t) 

-CH(t) 
5 

-CONH- CH1(sec) O 
OB 

co- goch, 10 

N SP oNH-( ) CE3 

N-N-(D-chic OH doch, 11. A silver halide emulsion layer containing a coupler 5 
compound having the formula 13. The mehod of developing a colored image in a 

silver halide emulsion layer which comprises incorporat 
ing in said layer a coupler compound selected from those 
having formulas set forth in claim 1, exposing the layer 
and developing it with a primary aromatic amino develop OE Q-C D-CHAct) 20 ing agent, thereby splitting off the -N=N-R' group 
in the compound and coupling the compound at the point 
of splitting with the oxidation product of said developing -CONH- agent to form a dye image. 

g-Hict) 

doch, 25 References Cited in the file of this patent 
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