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This invention relates to color photography
and particularly to color couplers for use in pho-
tographic processes.

Color-forming compounds which react with

the development product of aromatic amine de-
veloping agents to form colored images upon
photographic - development 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 for-
mation of the colored image. When the coupler
is used in the developing solution, it may be col-
ored without detriment to the final image and
certain colored couplers have been used in this
way. .

Couplers which are in themselves more or less
strongly colored, and which contain a chromo-
phore group which is split off or destroyed dur-
ing and by means of the coupling reaction, with
the result that the original color of the coupler
is destroyed and a new dye is formed upon cou-
pling, are disclosed in Glass, Vittum and Weiss-
berger U. 8. Patents 2,453,661; 2,455,169;
2,455,170 and 2,521,908.

We have now found a class of colored couplers
derived from diazotized aminoisophthalic acid
or diazotized aminoisophthalic ester which pos-
sess valuable and novel properties. These cou-
plers are miscible with agueous colloid emulsion
carriers, such' as gelatin or polyvinyl aleohol,
and can therefore be incorporated directly into
the usual photographic emulsions. When in-
corporated directly in this way, the couplers
must be hydrolyzed to the free acid form before
or during incorporation in the emulsion. They
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may also be used in the ester form in processes
such as those of Mannes and Godowsky U. S.
Patent 2,304,940 and Jelley and Vittum, U. S.
Patent 2,322,027.
The couplers of our invention have the gen-

.eral formula:

oH NHCO-R
| N
CONHOH:CH:—QNHC o-@
COOCH;
N=N- CsHy
00CH,;
CsHy
or
: 80:Y
N==C-NHCO NHCO-
C ]
RN’
N NHCO-
CO-CH-N=N ]
0
CsHu
H:COO0O COOCH;

CsHu

where R is a mononuclear aryl radical, e. g.,

‘phenyl and substituted phenyl, and Y is a hy-
-droxyl or an arylamino group.

The following examples illustrate couplers
which may be used according to our invention:

SO.H.N—O

NHCO

CsHn(t)

Hu(t)



2,657,134

2.

OH
I
~C ONHCHnOHﬂ—QNHC 0
000
!

0

801C1

|

§05C1

N=NO —CsHn ()
|
COOCH:
CsHult)
3
o NHC OQ TO:CH:
—C ONH(CHz)zQNH’C OQ 'o,NH~<:>
0 . ‘CO:CH;
N=N Ocmu(t)
C02CHy —C02CH; CsHEnlt)
. ' BOIH
§Hco (
/N=O——NHG o— -NHC ’OQ
o }
AN
CO0—CH-N=N
—CsHu(l)
H;CO00C— —COOCH; \
sHu(t)
& CO0CH:
SO:NH:
1}11100 * COOCH:
—C-—NHCO— \-NHCO
o
N
AN 0
CO—CH—N=N
—CsHp(t)
HC00C . CO0CH;
CsHu(t)

When these compounds are to be incorporated
directly in the gelatin of a gelatino-silver halide
emulsion, the esters must be hydrolyzed fo the
free acid before, or at the time of, incorpora-
tion in the emulsion. The compounds are then
introduced into the emulsion as an alkall metal
salt, usually the sodium salt. The isophthalic
acid or ester portion of the couplers may, there-
fore, have the structure

Z00C- C00%Z
where Z is an alkali metal, e. g., sodium or potas-
sium, or a methyl radical, depending on whether
the coupler is introduced directly into the emul-
sion or is incorporated in a solvent which is then
dispersed in the emulsion, as in U. 8. Patent
2,304,940 or 2,322,027 referred to above.

our couplers are intended to be incorporated
in one of the emulsion layers of g multi-layer

coating in order to secure the masking effects
described in Hanson U. 8. Patent 2,449,966, "The
Hanson process involves a color correction
method in which a colored coupler is incorporated
in the photographic emulsion layer prior to ex-
posure and upon development is converted to a
colored image where the layer is exposed. The
coupler remaining in the unexposed porfions
of the layer retains its original color and by
suitable choice of the color of the original coupler
and the color of the final dye image, a masking
or correction effect can be obtained.

The compounds of our invention may be pre-
pared in general, by reaction of the uncolored
coupler with the appropriate diazonium com-
pound.

Compound 1 was prepared as follows:

1 - hydroxy - N - {4 - [2 - (2,4 - diamylphen-
oxy) - 5 - (3 - sulfobenzamido) - benzamidol-
phenethyl}-2-naphthamide was prepared by the
following steps:

(@) Phenyl 1-hydroxy-2-naphthoate was con-
6 densed at 150° for one-half hour with an equi-
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molecular quantity of p-nitrophenethylamine
yielding 1 - hydroxy - N - (p - nitrophenethyl) -
2-naphthamide,

“(b) The nitro compound was reduced catalyti-
cally in the presence of Raney nickel to the
amine, ’

(¢) 1 - hydroxy - N-(p-aminophenethyl) - 2-
naphthamide was condensed in acetic acid and
sodium acetate at room temperature with an
equimolecular quantity of 2-(2,4-diamylphen-
oxy) ~5-nitrobenzoyl chloride.

(d) 1-hydroxy -N - {4’ - [2/77-(2""" 4’"' - di-
amylphenoxy) - 5’ -amino - benzamidol phen-
ethyl}-2-naphthamide was prepared by the cata-
lytic reduction in the presence of Raney nickel of
the nitro compound obtained in step (¢).

(e) 1 - hydroxy -~ N - {4 ~ [2 - (2,4 - diamyl-
phenoxy) - 5 - (3 - sulfobenzamido) - benz-
amidol-phenethyl}-2-naphthamide was prepared
by the condensation of an equimolecular quan-
tity of 3-sulfobenzoylchloride and the amine of
step (d) in dioxane and quinoline.

The final compound was prepared by the simple
treatment of 1 ~ hydroxy - N - {4 - [2 - (2,4 - di-
amylphenoxy) - 5 - (3 - sulfobenzamido) - benz-
amidol - phenethyl} - 2 - naphthamide with
isophthalic methyl ester diazonium chloride. The
compound was amorphous, melting slowly above
150° C.

Compound 2 was prepared in the same way
as.compound 1, using 2 - (2,4 ~ diamylphenoxy) -
5 - nitrobenzoyl chloride in step (¢) and 3,5-
dichlorosulfonyl benzoyl chloride in step (). The
compound was amorphous and hygroscopic.

Compound 3 was prepared as follows:

1 - hydroxy ~ N - {4’ - ["" - (2""',4’"" - diamyl-
phenoxy) - 5’ - aminobenzamidol ~ phenethyl}-
2-naphthamide was (Compound. 1d.) acylated
with m-chlorosulfonylbenzoyl chloride to give 1-
hydroxy - 2 - {4’ - 12"’ - (2’"",4 - diamylphen-
oxy) - 5’ - (3”"”’ - chlorosulfonylbenzamido) -
benzamidol - phenethyl} - naphthamide. (M. P.
150-~155° C.)

This sulfonyl chloride is used to acylate methyl-
5-aminoisophthalate to give l-hydroxy-2-{4’-
{2’ - [2"’’,4 - diamylphenoxyl - 5’/ - [3'''’.
(377" 5 - dicarbomethoxyphenyl) - sulfamylbenz-
amido] - benzamido} - phenethyl} - naphthamide
(M. P, 150-153° C.).

Compound 3 results when the above coupler is
treated with 3,5 - dicarbomethoxybenzenediazon-
ium chloride. (M. P. 165-167° C., orange dye.)

Compound 4 was prepared as follows:

(@) 1-phenyl-3-amino-5-pyrazolone was con-
densed with m-nitro-benzoyl chloride, and the
nitro group was reduced catalytically with Raney
nickel, according to the following scheme:

cool
Ne===C—NH;
CeE—N + —_—
CO—CH; ~NO:
IIT 03
N==C—NHC O—O
/ H:
CeHy—N —p
CO0—CH;
NH;
Ne==(C-—NHC o-@
/
CsH—N
CO-=CH;

(b) The compound obtained in (a) was con-
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densed in acetic acid and sodium acetate at room
temperature with an equimolecular quantity of
2 - (2,4 - diamyl ~ phenoxy) -~ 5 - nitrobenzoyl
chloride, and this compound treated with Raney
nickel to reduce the nitro group, resulting in a
compound of the following structure:

NH;

o
N===C~—NHC O-<:> G!)
v

CeHs—N

—CsHy
CO0~—CH;

sHn

(¢) The 1-phenyl-3{3’-[2’’-(2’'",4’" -di-tert.
amylphenoxy) - 5’ - amincbenzamidol - benz-
amido}-5-pyrazolone obtained in step (b) was
coupled with 3,5~dicarbomethoxybenzene diazoni~
um chloride to yield the amino dye 1-phenyl-
3{3’ - [2"- (2’7’ 4’’’ -di-tert.-amylphenoxy) -5~
aminobenzamidol -~ benzamido} - 4 - (377,57
dicarbomethoxyphenylazo) -5-pyrazolone whose
melting point is 209-212° C. when recrystallized
from xylene.

(d) The final compound was obtained by acyl-
ating the amino dye obtained in (¢) with ortho-
sulfobenzoic anhydride in boiling, dry xylene.
The final compound softens and melts at 175-
180° C. ‘

Compound 5 was prepared in the same way as
compound 4, except that in (d) m-chlorosulfonyl-
benzoyl chloride was used in place of o-sulfo-
benzoic anhydride. The compound thus obtained
was used to acylate methyl-5-amino-isophthalate
to yield the final compound, M. P. 185-190° C.

The following example illustrates the method
of hydrolysis of the ester of the coupler and in-
corporation in a gelatin emulsion:

Three grams of compound 1 were dissolved in
& mixture of 15 cc. of 95 per cent ethyl alcohol
and 7.5 cc. of 20 per cent sodium hydroxide solu-
tion. The mixture was warmed gently if neces-
sary to complete solution of the coupler and then
poured into 200 cc. of water at 40° C. If desired,
the mixture may be added directly to a gelatin
solution. The resulting solution wag brought to
8 pH of 6 to 7 by addition of 2 per cent citric
acid solution. The coupler solution was then
mixed with a suitable amount of melted silver
halide emulsion e, g. 400 cc. of a positive type
gelatine silver halide emulsion at 40° C. After
coating, the emulsion layer thus obtained may be
subjected to the usual exposure and processing
steps of color photography.

In hydrolyzing the couplers other means may
be used such as acid or alkaline hydrolysis in
lower aliphatic alcohol or aqueous media pro-
vided that the conditions employed do not cause
splitting of the coupler at points in the molecule
such as at the —NHCO— linkage.

The following example illustrates incorporation
of the methyl ester of the coupler in solvent dis-
persion in g gelatin emulsion:

A solution of 7.5 grams of compound 3 in 15
grams of 1,2-dimethoxy benzene was added to
200 cc. of 5 percent gelatin solution containing

2.0 grams of the wetting agent Gardinol WA.

(]

The whole mixture was stirred to effect prelim-
Inary emulsification then passed through a colloid
mill several times while the temperature of the
solution and the mill was maintained- at about
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7
20°.C. -In this way a very stable-and very fine
‘emulsion was -obtained which was added to
1000 ce..of-a melted silver-halide gelatin emulsion.
The emulsion containing the added coupler -dis-
;persion was-coated on-g suitable- support,-set-and
dried in the wusual manner. On exposure and
development of this emulsion with a developing
solution employing 2-amino-5- diethylaminotolu-
ene as ‘the developing agent and subsequent re-
moval of silver, a cyan dye image was obtained.

Various photographic developing agents can
be employed with the couplers ‘of -our invention.
The primary aromatic amino developing agents
are -generally suitable including the phenylene-
diamines and aminophenols. The alkyl phenyl-
enediamines may be substituted in the amino
group as well as in the ring. Suitable compounds
are diethyl paraphenylenediamine, monomethyl
paraphenylenedlamlne, dimethyl paraphenylene-
diamiine and para-ammophenol These com-
poiinds are usually employed in the salt form,
such as the hydrochloride or the sulphate which
are more stable than the free amines. All of
these compounds have 'a primary amino group
which enables the oxidation product of the devel-
oper to couple with the color-forming compounds
to form dye images.

“The Tollowing developing solution is stiitable
for developing gelatino-silver halide layers con-
tamlng colored couplers according to our inven-
‘tion incorporated either directly in the emulsion
or in solvent dispersion:

Grams
2-gmino-5-diethyl-amino toluene HCl ______ 2
‘Sodium ‘sulphite .o o 2
‘Sodium carbonate _ _ .o 20

Potassium ‘bromide.. . e 2
‘Water 'to 1 liter.

It will be understood that the examples and
modifications set forth herein are illustrative only
and that our invention is to be taken as limited
only by the scope of the appended claims.

We claim:

1. A gelatino-silver halide emulsion layer con-
taining a coupler compound having a formula
selected from the class consisting of

(l)H NHc»o-R
CONHCH:CH: NHC o-

c00z

]
N:NQ OsHn
booz
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-N==CQ-NHC ‘NHOCO0

/
R-N

N e NEHCO

CO-CH-N=N

Z0O0C- c00Z

CiBu

where R is @ mononuclear aryl radical, Y is
selected from the classconsisting of hydroxyl and
-arylamino.groups, and Z is selected from the class
consisting ofan alkah metal and a methyl radical.

2. A gelatmo-snver halide emulsion layer con-
taining the sodium salt of the free acid of a cou-
pler -compound having the formula:

OH \mc O<R
COOCH:

N=N-( CyHn
COOCH: CHhi

where R is a mononuclear ‘aryl radical.
3. A gelatino-silver halide emulsion layer ton-
taining -a coupler compound having the formula:

N——C “NHCO-
/
R-N,

NHC0
C O- H-N=N

0¥

N

-GyH
H;C00C- COOCH; i

sHu
where R is s inononuclear aryl radical and Y is
selected from the class consisting of hydroxyl and
arylamino groups.

4. A gelatino-silver -halide emulsion layer con-
taining a coupler compound having the formula:

SO:H.N—O

NHEHCO

CsHy

= lﬁﬂ
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5. A gelatino-silver halide emulsion layer con-
taining a coupler compound having the formula:

50,01
NHCO—
c ONHCH:CH:—-Q—NHC 0— 7 dosn
COOCH:
N=N- CsHy
00CH: CiHn

8. A gelatino-silver halide emulsion layer con-
taining a coupler compound having the formula:

oH NHC OQ CO:CHy
CONH(CE)ONKC 0 O:NHQ
0sCH,

N=N Q*&Hu
CO:CHy —C 03CHjy sHn

. A gelatino-silver halide emulsion layer con-
taining a coupler compound having the formula:

SO:H
NHCO
N==C—=NHC O NHC O
|
CO—CH~N=N
CsHn
HCoO0C COOCH;
sHu
8. A gelatino-silver halide emulsion layer con-
taining a coupler compound having the for-
mula:
COOCH,
SO:NH
NHCO 00CH
N/N==C—NHCO NHCOQ
: \c o—tI:H-NaN
CyHn
BRUCE GRAHAM.
HCO0C- COOCH; PAUL W. VITTUM.
sHn ARNOLD WEISSBERGER.
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