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This invention relates to color photography and par-
ticularly to color-forming compounds.

The use in color photography of color-forming com-
pounds, which react with the oxidation or development
product of primary aromatic amino developing agents to
form colored images upon photographic development, is
well-known. The colored compound thus formed is de-
posited next to the silver grains of the silver image dur-
ing development. The coupler compounds as employed
above may be added to the color developer solutions or
they may be incorporated in the gelatino silver-halide
emulsion.

When used in photographic emulsions, the couplers
may be dissolved directly in the gelatin or other hydro-
philic colloid. In such case, the couplers must have
groups rendering them alkali soluble such as carboxylic
acid or sulfonic acid groups.

Alternately, the couplers may be incorporated in a
photographic emulsion by dissolving them in a water-
immiscible or oily organic solvent and dispersing the re-
sulting solutions in the photographic emulsion.
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- hydrogen, halogen, e.g.,
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In the manufacture of emulsions containing couplers, -+

considerable difficulty is encountered in obtaining cou-
plers of high purity, particularly couplers containing car-
boxylic or sulfonic acid groups. In the case of couplers
that are added to emulsions in the form of dispersions,
problems are experienced in obtaining couplers of suffi-
cient solubility in organic solvents. Similarly, many cou-
plers have a tendency to diffuse in the medium in which
they are incorporated. Finally, many of the couplers
mentioned in the prior art give rise to colored photo-
graphic images of undesirable spectral characteristics.

It is, therefore, an object of the present invention to
provide color formers which can be readily purified by
recrystallization.

A further object is to provide color formers which
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containing the functional or reactive group which reacts
with the oxidation products of the primary amino aro-
matic developing agents to yield color images, said reac-
tive groups comprising a reactive methylene group, such
as ketomethylene, i.e., —CO—CH,—CO—;
—CO—CHy—CN—

—C O——CHz‘—f]J—
N—
etc., or a reactive phenolic hydroxyl group, ¢.g.,

?H

e.g., phenols and naphthols, which are reactive in the
ortho or para position relative to the hydroxyl group;
X represents a —CO-— or —SOy— group; Z represents
chlorine, bromine and iodine, an
alkyl group, e.g., methyl, ethyl, n-propyl, n-butyl, iso-
butyl, n-amyl, n-hexyl, etc., an aryl group, e.g., phenyl,
halophenyl, e.g., chlorophenyl, bromophenyl, etc., naph-
thyl, etc., an alkoxyl group, e.g., methoxy, ethoxy, n-
propoxy, n-butoxy, etc.; R and R’ are short chain alkyl
groups such as methyl or ethyl and Alk is an alkyl group
of at least 10 carbon atom, i.e., decyl, dodecyl, tetra-
decyl, octadecyl, etc.

The following compounds illustrate the isophthalic

esters which may be used according to our invention.
C@ O —@c 0:CH;
CO:CHa

and the -corresponding dicarboxylic acid and its water-

CisHar

- soluble salts, i.e., sodium, potassium, ammonium, etc.
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can be incorporated in gelatin emulsions either directly : -

or by dispersing a solution of the coupler in organic
solvents.

A still further object is to provide color couplers which
are fast to diffusion in the emulsion.
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Other objects will appear herein as the description -

proceeds.

These objects are realized by using a color coupler
containing a 5-alkylaminoisophthalic acid radical. The
alkyl group contains at least 10 carbon atoms. These
couplers have a high solubility in solvents used for the
preparation of dispersion of color formers, low. melting
points, and though they often have a low tendency to-
ward crystallization, they can be easily prepared in high
purity. The couplers of our invention have the follow-
ing general formula:

Z
A—CONE

X—III-—Alk

ROOC— COOR/

wherein A represents that part of the coupler molecule
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2 (]:]) CrsHyr

I
OH C—N— CO0;CHs

0O H

(]

C—N-

CO:CH;

and the corresponding dicarboxylic acid and its water-
soluble salts, i.e., sodium, potassium, ammoenium, ete.

(&) CO0;CH;
1sHa7
OH SOz——N
1%
(\ C—N— CO03CH;

and the corresponding dicarboxylic acid and its water-
soluble salts, i.e., sodium, potassium ammonium, etc.

CisHsr

Oc—cm— N@ ——@—-COECHs

CO2CH3
and the corresponding dicarboxylic acid and its water-
soluble salts, i.e., sodium, potassium, ammonium, etc,
) O CxaHu

C—N —CO03CHs
P
—CH—C—

O CHjs C O:CH;

z_
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and the coiresponding dicarboxylic acid and its water-
soluble salts, i.e., sodium, potassium, ammonium, etc.

6) stHav
SOT—N —~C0;CHs
(o] [
1l -
C—CHy—~C—N~—
1 COzCHa

and the corresponding dicarboxylic acid and its water-
soluble salts, i.e., sodium, potassium, ammonium, etc.

(@) OH
(ﬁ ]?[ (]? (!JmH:n
C—N— ﬁ-—N—— CO3;CH;s
0
Gl CO3CH,

and the corresponding dicarboxylic acid and its water-
soluble salts, ie., ‘sodium, potassium, ammonium, etc.

CusHay

i
c—cm—c—N— s L o
)

and the corresponding dicarboxylic acid and its water-
soluble salts, i.e., sodium, potassium, ammonium, etc.

®

CO3CH;
CO;CH;

0oH
o " ]
]
C—N—

CisHyr

B8O 5=N--r ~C 01CH:

CO3CH;y

and the corresponding dicarboxylic acid and its water-
soluble salts, i.e., sodium, potassium, ammonium, etc.

(10)
0O H CisHar

i
COC N O»so;—w——@comm

C O CH;
and the corresponding dicarboxylic acid and its water-

soluble salts, i.e., sodium, potassium, ammonium, etc.
(11) CusHar
O oH,—o—\r—O»soz—N—@»c 0:CH;

COzCHs
and the corresponding dicarboxylic acid and its water-
soluble salts, i.e., sodium, potassium, ammonium, etc.
SN B
C—CH—C—N—
OCH;s
CisHyr

BOr—N— CG0:CH;

CO3CH;s
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and the corresponding dicarboxylic acid and its. water-
soluble salts, i.e., sodium, potassium, ammonium, etc.

(13)

[

10 —~C.03CH,
CO03;CHs

15 and the corresponding dicarboxylic acid and its water-

soluble salts, i.e., sodium, potassium, ammonium, etc.

14

(14 (? (ﬁ "

—CHz—C—
20 O ~
Can
SOa—N CO0:;CH;s
25
CO:CH:

and the correspondmg dicarboxylic acid and its water-
soluble salts, i.e., sodlum, potassium, ammonium, etc.

(15) OoH Hj
0 H
“ .
C—N-
/! 7 CusHsr

80:—N-
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-C 03CHs

40
C0O3CHs

and the corresponding dicarboxylic acid and its water-
soluble salts, ie., sodium, potassium, ammonium, etc.
The compounds hereof are prepared by condensing a
5-alkylaminoisophthalate with an acid chloride or sul-
fonlychloride of the following general formulae:

zZ

50

NOz—f~ 503C1

or

NOg—j~ Ccocl

with Z representing the same groups as above. The con-
densations are advantageously carried out in an inert
solvent like benzene or xylene at elevated temperatures
so that the hydrogen chloride formed during the reaction
is discharged immediately. After reduction of the nitro
group, the resulting amine is condensed with a carboxylic
acid derivative of the color-forming residue by known
methods. Naturally, the esters can be hydrolyzed and
their carboxylic acids used as color formers in the same
way as used herein. The above compounds may be used
70 in the form of their esters or their acids. If the esters
are employed, they are dissolved in a suitable solvent
such as a mixture of 50 parts phenethyl alcohol, 40 parts
of tricresyl phosphate and 10 parts of n-butyl phthalate
and the resulting solution incorporated in the emulsion
as a fine dispersion. If the acids are employed, they are
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introduced into the emulsion directly as an alkali metal
salt such as the sodium salt.
. Example 1

Compound (1) is prepared as follows:
Dimethyl 5-(3-nltro-N-octadecylbenza,mido)ispph_thalute

COOCH;
?IBHM
O
Il
| (o]
NO;

COOCH:

46,1 grams (0.1 mole) of 1,3-dimethyl-5-octadecyl-
aminoisophthalate was dissolved in 200 ml. of toluene by
warming. After ‘addition of 19.5 g. (0.105 mole), of
3-nitrobenzoyl chloride and 1 drop of pyridine, the mix-
ture was refluxed overnight. The development of hydro-
gen chloride was vigorous in the beginning and had ceased
completely by the next morning.

The solvent was evaporated in vacuum on a steam bath

and' the reesidue recrystallized from methanol. Yield
54g8,MP.70°C. . .
Analysis: Calc.—68.90% C, 8.20% H. Found—
68.86% C, 8.26% H.
Dimethyl 5- ( 3-am1no-N-octadecylbenéamido} iso‘phthalate
COOCH;
(I'JxaH.w
C--N-
Qn Q
0
NH: COOCH:

80 grams of the foregoing product was hydrogenated
with platinum oxide in 100 ml. of methanol at 50° C.
More methanol was added and the solution filtered hot
from the catalyst and a small quantity of an insoluble
white residue. The solvent was evaporated on a steam
bath in vacuum. Yield 66 g. of a slightly brownish vis-
cous oil.

Analysis: Calc.—72.40%
72.22% C,9.17% H

C, 896% H. Found—

1-hydroxy-8’-[N-(3,5- dlcarbomethoxyphenyl)-N-(octadecyl)
v ¥ carbamyl]-2-naphthanilide

COOCH);
O OuHan

QMT_

(SOOCH:

- 18.3 grams (0.03 mole) of the foregoing product and

9 g. (0.033 mole) of phenyl 1-hydroxy-2-naphthoate.
2.3

were heated in vacuum to 160-170° C. for 2 hours.
grams of phenol was distilled off.
- The residue was recrystallized from methanol with the
addition of some Norite A. Yield 18.1 g, M.P. 107~
108° C.

Analysis: Calc.—73.60% C, 7.73%
Found—73.56% C, 7.75% H, 3.54% N

Example 11

H, 3.74% N.

Compound (2) was prepared in the same way as Com-
pound (1) while substituting the isomeric p-nitrobenzoyl
chloride for the m-nitrobenzoyl chloride.

» Compound (2) melted at 139-140° C.

20

26

30

35

40

45

50

55

60

65

70

76

’9 zenesulfonyl chloride.

6 f
Example 111 o
Compound (3) was prepared as follows:
Dimethyl 5-p-nitro-N-octadecylphenylsulfonamidoisophthalate

COOCH;
CHyr

{
o:N—@-soz—N -

Dimethyl 5-octadecylaminoisophthalate was condensed
with 4-nitrobenzenesulfonyl chloride in refluxing xylene
according to Example 1. The condensation product
melted at 91-91.5° C.

Dimethyl 5-p-amino—N-octadecylphenylsulfonamldoiso-

OOCH:

thalate
COOCH;
CsHy
HsN——@-SOz—N
$000H;

The nitro compound was reduced to the corresponding
amine using platinum oxide as catalyst; M.P. 91-91,5° C.
N’-(3, 5—dlcarbomethoxyphenyl)-N '-octadecyl-N¢-(1-hydroxy-
2-naphthyl) sulfanilamide .

COOCH,
CxaHav

O00CH,

The final compound was prepared by condensing phenyl
1-hydroxy-2-naphthoate with dimethyl 5-p-amino-N-
octadecylphenylsulfonamidoisophthalate employing . the
procedure. of Example I.- The condensation product
melted at 136—137° C. : s

Example IV
Dimethyl 5- (4-chloro—3-nitrophenyl-N-octadecylsultonamido)
isophthalate
COOCH:
1aHa1
Cl— SO:—N
llT O3 (lJ OOCH;

In a 1 liter 3-necked ﬂask equipped with a reflux con-
denser and stirrer was placed a solution of 92.4 g. (0.2
mole) of octadecylaminoisophthalic acid dimethyl ester
in 500 ml. of dry toluene. 5 drops of pyridine was added
followed by 51.2 g. (0.2 mole) of 4-chloro-3-nitroben-
The solution was refluxed for 18
hours and the solvent then removed at reduced pressure.
The 4-chloro-3-nitrobenzenesulfonyl chloride used above
was prepared from the potassium salt of the correspond-
mg acid using phosphorous pentachloride as the chlorinat-
ing agent and phosphorous oxychloride as a solvent. The
residual oil was crystallized from about 1200 ml. of petro-
leum ether; B.P. 90-~100° C. The resulting product was
digested w1th 1 liter of boiling methanol, cooled and
filtered. Yield 95 g, M.P. 93-94° C.

Dimethyl 5-(3- amino-4-chlorophenyl-N-oetadecylsulfonumldo)

isophthalate
C O OCH:
CusHsr
ol Do
NH: COOCH;

A mixture of 30 g. (0.044 mole) of the above nitro
compound and 200 mil. of methanol were reduced in a
low pressure heated hydrogenator with Raney nickel
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catalyst. The solution was: fltered-and the fitrate cooled.
- The product was: collected. and. twice: crystallized with
charcoal. from. methanol. Yield 25.5 g., M.P. 82-83° C.

Dimethyl 5-(3:a-benzoylacetamido:4-chlorophenyl-N-octa-
decylsulfonamido)isophthalate. -

COOCH;
|CxaHu1 |
Cl-@-‘so,—N~
' GO0CH:

Th a I liter-3:necked- flask; equipped: with- a stitrer,
vertical steam jacketed” condenser and dropping funmel,
was placed a solution of:the above amine (48: g., 0.074
mole) in 500 ml. of.dry xylene. The- solution was
treated dropwise at reflux with etyl benzoylacetate (17.3
g., 0.09 mole), and the resulting solution was- refluxed
for 8 hours. After removal of the solvent.on a steam
bath at reduced pressure, the residual oil was dissolved
in 800 ml. of methanol, treated with charcoal‘and filtered.
The filtrate was decanted from a small amount of dark
oil, treated again with charcoal and filtered. The filtrate
was cooled, the product collected and washed with cold
methanol. Yield 25 g., M.P. 107-108° C.

Example. V
Compound: (9) was:prepared' by condensing dimethyl’

S:(3-aminos4-chlorophenyl - N- - octadecylsulfonamido)--

isophthalate (8.0 g., 0.012 mole) with phenyl 1-hydroxy-
2-naphthoate (3.5 g., 0.01.mole) by heating in a metal
bath at 150~170° C. under reduced pressure (5-10 mm.)
until” the phenol” ceased . to: distill (1% Hours). 100
milliliters of. petroleum ether (B.P. 90-100° C.) were
then added and the solution cooled. The solid which
crystallized was: collected_by filtration and- dried. The
yield of the final.compound was 6.0. g, and melted at
105-106° C.
Example VI

' Compound - (10) was: prepared- as: follows:

Dimethyl 5-(3:nitrophenyl-N-octadecylsulfonamtds)}1so=
. phthalate:

COOCHs:-

Qso:—ﬂr——
|

NOs: COOCH;

Ifr & 500" ml: 3:necked flask, equipped” with a- stirrer
and a reflux condenser; were placed 200° ml. of dry

xylene, and. 46.2. g.. (0.01 mole).- of 3-octadecylamino-
isophthalic acid dimethyl: ester: 3-nitrobenzenesulfonyl
chloride (22:2'g:; 0.1+ mole) was added and the solution
heated at gentle reflux. for 18 hours. The. solvent was
removed from the dark solution-at:reduced pressure and
the residue triturated- with methanol (150-ml.). After
cooling the:solution, the solid was collected- by filtration
and. washed with .methanol. The product was. dissolved

in 200" ml of petroleum ether; B.P. 90-100° C. The.
soliition . was- treated with. charcoal: and. filtered..  The:

filtrate was diluted with an ‘equal volume of petroleum

10°
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ether: BiF: 3060 €. - Affer-cooling; the:white: erystal-"
line solid was collected by filtration and’ was:washed with:
petroleum ether. The product was recrystallized from
400 ml. methanol; M.P. 74-75° C.

Dimetliyl' 5-(3-aminophenyl-N-octadecylsulfonamido)iso-
phthalate

. COOCH:
CuHyr

Qsm—ﬂr

NH; OOCH:

A.mixture of 27.7-g., (0.043 mole) of the-above: nitro-
compound. in 200. ml. of methanol were: reduced in' a*
low:pressure: Hydrogenator with' platinum. oxide catalyst.
Thie- white- crystalline solid’ obtained: was dissolved in:

.50 ml. of hot petroleum ether; B.P. 30-60° C. The-
sohition:was: cooled in ice and: the crystalline solid: which

separated: was collected: by- filtration’ and’ dried. Yield’
21 g, M.P. 76-78° C. .

1-hydroxy-8’-[N-(8,5-dicarbomethoxyphenyl) -N-(octadecyl)
o t(;uh‘.a'myl];zinaphthggilidg'«' . ¥

) COOCH;
CuHu .

80s#—N-

COOCH:

B-N-
==0.

A mixture of ‘the:amine prepared: as above (4.5 g.,
0.017 mole) -was heated at reduced pressure (5-10 mm.)
on a metal bath first-at- 140=150° C. for % hour and then
at 160-170° C. for Y4 hour. Methanol (100 ml.) was
added to the hot melt: After triturating for a short time,
the oil crystallized. The warm mixture was- filtered and

* the solid was crystallized from petroleum.ether; B.P. 90~

100° C. Yield 7.8 g., M.P. 114-115° C.
Analysis: Calc.—68.70% C, 7.38%
68.74% C, 1.39% H.

Example VII

Compound (11) was prepared by condensing dimethyl
5—(3 - aminophenyl-N-octadecylsulfonamido)isophthalate
(10 g., 0.016 mole) with ethyl benzoylacetate (3.8 g.,
0.02 mole) in 100 ml. of dry xylene, following the pro-
cedure used to prepare Compound (8).

The- amine was the same used for the preparation of
Compound (10). )

A solution of 1.5'g. of Compound (5) was" dissolved
in 6.0 g. of a mixture consisting' of 50 parts phenethyl:
alcohol, 40 parts of ‘tricresyl phosphate ‘and 10 parts of
nbutyl phthalate and’ the resulting - solution dispersedin
20 ml. of a 6% gelatin solution containing 0.05 ml. of
jauryl sulfate: Emulsification-was effected by high-speed.
agitation in a small Waring Blendor." The above disper-

H. Found—

- sion of coupler was mixed with..50 g. of a melted silver-

70

halide gelatin emulsion and then coated on a suitable
support, set and dried:in'the-usual manner. On exposure
and-development;of:this emulsion with-a developing:solu=-
tion employing 2-amino-5:diethylaminotoluene-as the de-

- veloping agent and subsequent removal of silver; aiyellow
76 ‘

image was obtained.
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Compound (5) was treated with alcoholic KOH to
convert the di-ester into the corresponding potassium salt.
The salt was dissolved in alkali and methanol and added
to a silver-halide emulsion according to the procedure of
U.S. Patent 2,186,849.

Various photographic developing agents can be em-
ployed with the couplers of our invention. The primary
aromatic amino developing agents are generally suitable
including the phenylenediamines and aminophenols.
Suitable compounds are 4-aminoaniline, 4-ethylamino-
aniline, 4-dialkvlaminoaniline, e.g., 4-dimethylamino-
aniline, 4-diethylaminoaniline, 4-[N-(p-hydroxyethyl)-N-
ethyl]aminoaniline, 4 - amino - N-ethyl-N-(g-methanesul-
fonamidoethyl) -2-methylaniline sulfate, and the like.
The above developing agents are preferably used in the
form of their salts such as the hydrochloride or hydro-
sulfate as they are more soluble and stable than the free
bases. All of these compounds have a primary amino
group which enables the oxidation product of the de-
veloper to couple with the color compounds to form dye
images. After removal of the silver image by bleaching
and fixing in a manner well-known to the art, the color
image remains in the emulsion.

A suitable developing solution can be prepared as fol-

lows: .

G.
2-amino-5-diethylaminotoluene ... 2
Sodium carbonate (anhydrous) —.oeocemeeoooooo 20
Sodium sulfite (anhydrous) .o 2
Potassium bromide - 0.2

Water to make 1 liter.

The exposed silver-halide emulsions containing the color
formers are developed in the above solution in the usual
manner.

It will be understood that the examples and meodifica-
tions set forth herein are illustrative only and our inven-
tion is to be taken as limited only by the scope of the
appended claims.

We claim.:

1. A silver-halide emulsion containing a coupler com-
pound of the following general formula:

Z
A—CONH

X—N-Alk

ROOC —COOR/’

wherein A is an organic color forming residue of the type
capable of color coupling with the oxidation products of
a primary aromatic amino silver halide developing agent,
said color forming residue having a grouping selected
from the class consisting of a 1-hydroxy-2-phenyl group,
1-hydroxy-2-naphthyl group and a benzoylmethylene
group; X is selected from the class consisting of —CO—
and —SO,—; Z is selected from the class consisting of hy-
drogen, halogen, lower alkyl, lower alkoxyl and an aro-
matic hydrocarbon radical of the benzene and naph-
thalene series; R and R’ are selected from the class con-
sisting of hydrogen, lower alkyl, an alkali metal, am-
monium and Alk is an alkyl group of from 10 to 18 car-
bon atoms.

2. The article as defined in claim 1 wherein the organic
color forming residue A is a 1-hydroxy-2-phenyl group.

3. The article as defined in claim 1 wherein the organic
color forming residue A is a benzoylmethylene group.

4. The article as defined in claim 1 wherein the organic
color forming residue is a 1-hydroxy-2-naphthyl group.
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5. A silver-halide emulsion containing 4 coiipling comi-
pound of the following formula:

oH 00CH;
L 9H Gy
(\ C—N SO:——N@
\ COOCH,:
|

6. A silver-halide emulsion containing a couphng com-
pound of the following formula. - -

COOCH;
C”) (I.‘Aan

00CH;

7. The method of producing a colored photographic
image in a silver-halide emulsion layer which comprises
exposing the layer and developing said layer with a pri-
mary aromatic amino developing agent in the presence of
a coupler compound of the following formula:

z
A--CONH

X—~—N—CusHsr

ROOC COOR’

wherein A is an organic color forming residue of the
type capable of color coupling with the oxidation prod-
ucts of a primary aromatic amino silver halide develop-
ing agent, said color forming residue having a grouping
selected from the class consisting of a 1-hydroxy-2-phenyl
group, 1-hydroxy-2-naphthyl group and a benzoylmethyl-
ene group; X is selected from the class consisting of
~—CO— and —S0y—; Z is selected from the class consist-
ing of hydrogen, halogen, lower alkyl, lower alkoxyl and
an aromatic hydrocarbon radical of the benzene and
naphthalene series; R and R’ are selected from the class
consisting of hydrogen, lower alkyl, an alkali metal,
ammonium and Alk is an alkyl group of from 10 to 18
carbon atoms.

8. A photographic emulsion for forming colored
images comprising a gelatino silver-halide emulsion hav-
ing incorporated therein a coupling compound of the
following formula:

COOCH:
1 o] CisHyr
80 5—N~—r

OO0CH;

9. A photographic emulsion for forming colored

75 images comprising a gelatino silver-halide emulsion hav-
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irig inicorporated therein-a coupling-compound of the fol- References: Cited:in the file of this patent:
lowing formula: UNITED STATES PATENTS
o cumn  JOC0CH: 2,186,849,  Wilmanns.et al. ——cmeeem- Jan. 9, 1940
T 5 2,498,466  ThOmPSON —mmeeeomeoe Feb. 21, 1950-
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00CH;
N--H

=0




