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Our invention relates to color photographic
images and to means for producing same. More
particularly our Invention relates to a process
and material for color development in connection
with color photography and 1t includes also the
images obtalned therewith.

It 1s an object of our invention to provide for
anh improved process of producing color photo-
graphle images by means of color couplers.

It i1s another object of our invention to pro-
vide for developing compositions which contain
color couplers for the production of color photo-
graphic images.

Other objects of our invention are new and
particularly useful color couplers as well as
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photographic emulsions or sensitive layers, in -

which such color couplers are Incorporated, and
photographic materials comprising a sensitive
layer with a content of such a color coupler.

Still other objects of our invention will appear
as the speciflcation proceeds.

It is known that color photographic Images
can be obtalned by the use of such developers
that form colored and insoluble oxidation prod-
ucts during development, the product thus
formed coloring the gelatine adjacent to the de-
veloped silver. It Is also known that coloured
images can be formed by the addition to the de-
veloping agents of certain products, called color
couplers, which couple with the oxidation prod-
ucts of the developing agent and thus form color-
ing substances.

Hitherto many chemlcal compounds have been
elther used or proposed as color couplers, Among
others have become known substituted and un-
substtituted phenols and naphthols, nitrophenyl-
acetonltriles, derivatives of acetamids, distin-
guished by the presence of an acidic methylene
group, Isoxazolones and cumaranones,

United States Letters Patent No. 1,969,478 to
Seymour discloses amongst others photographic
developers containing as a color coupler a
hydrazone of an acyl acetic acld ester.

As far as we are aware, no theory hitherto

has been put forward in connectlon with the

process of color development that allows to an-
ticipate with practical certainty whether or not
a given product is a color coupler. This is the
reason why the search for useful color couplers
is, as a rule, largely guided by empirism.
Desplte the great number of color couplers
already known it has not always heen possible
to find such color couplers which, with the oxi-
dation product of the developing agent, give the
desired tone more perticularly with regard to
the colors already formed or still to be formed
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in the other layers of a bhotographic material
comprising several layers. 'The fact that it is
desirable only to use such color couplers which
form coloring substances insoluble in water and
which simultaneously resist to the subsequent
photographic baths restrains considerably the
number of the color couplers that can be used.

Now we have found a new class of color
couplers very useful for color development. This
new class of color couplers includes the mono-
and poly-hydrazones being the products of con-
densation of one or more hydrazides, which con-
tain at least one reactive methylene group, with
compounds containing also one or several reac-
tive methylene groups. These new color couplers
contain thus at least two reactive methylene
groups separated from each other by a chaln
comprising what we call the hydrazine radlcal
=N—NH—, and they may for instance on prin-
ciple be produced by the condensation.of an
acyl hydrazine with a keto compound contain-
Ing at least one reactive methylene group; no
pyrazolone derivatives are formed during this
condensation reaction, as the analysls of the
products shows.

Examples of our new color couplers are:

CN—CH»—C ONII-N=C—CH—C 00 CsH;
H;

m

cyanacetylhydrazone of acetoacetic ethyl ester
2 Coll—C o—cm—ﬁ-—cooczm
N—NH—CO—CIO—CN
or
('uus—(rfc I:—C 0—CO00C;
N—NIO—CO—CH+—CN

cyanacetylhydrazone of benzoyl pyruvic ethyl
ester

(iJI-h
(3} CONH—N=C—CII;—C O—Cslls
1 Ha CI,
co NH—-N’:([?—C'H:—C 0—CsHs
or
CaHy
(l'l ONHﬁN=&—CHr-C 0—CH;,
CHy CyHs

éONH—N:é—c H—CO0—-CH:
malonylhydrazone of benzoylacetone
(1) Cill—C—CT—C 0 0 Call,
N—NH-CO0~CH:~CiH.—NO;

para-nitrophenylacetylhydrazone of
acetic ethyl ester

benzoyl
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CI
C ONH—N=(£—C H:—COOC:H:
(5) CHs CHi

é 0NH—N=&—CH2—C 0 O Cn]]i

malonylhydrazone of acetoacetic ethyl ester
CH,-COOC:H;

1) CN—CIL—C 0—N1—N=(}
(’:m—c 00,

cyanacetylhydrazonc of acctone dicarboxylic di-
ethyl ester
€==N—NII—C 0—CIL—CN

(7} CHy

v

co
monocyanacetylhydrazone of diketohydrinden

These compounds can be obtained by the
niethods described in “Berichte der deutschen
Chemischen Gesellschaft” vol, 27, p. 688, vol. 40,
p. 712, and vol. 41, p. 643,

On development with diethyl paraphenylenedi-
amine as developing agent in conjunction with
one of the above color couplers, we get with the
compound cited In

Example 1: an orange color
Example 2: a red color
Example 3; a yellow color
Example 4: a magenta color
Example 6: a magenta color
Example 6: an orange color
Example 7: a magenta color

The new color couplers allow to obtain during
development particularly beautiful and bright
colors,

Our color couplers may be added to a develop-
ing bath containing a falr amount of g sulfite.

Another advantage of this invention is that the
new color couplers are generally soluble in weak
bases, such as carbonates, so that they can be
added to the developing baths without the inter-
vention of organic solvents. Usually the develop-
ing baths are only slightly colored.

A great advantage offered by the new class of
color couplers is that owing to thelr wide di-
versity the most varylng tones ean be obtained,
which is of utmost importance for the mutual
adaptation of the different dyes formed by color
development in a material with two or more
layers.

Still another advantage of the new color cou-
plers is that they can gquite easily be rendered
free from diffusion from one layer into another,
which is very important when they are to be in-
corporated in the emulsion directly. To this pur-
pose condensation with hydrazides eontaining a
sufficlent amount of carbon atoms suffices.

Our new color couplers can moreover be kept
a long time, which Is not always possible with
the known hydrazones derlving from acetoacetic
acid esters.

'Thus, the invention comprises the color cou-
plers defined above as well as the improved proc-
ess of producing color photographic images by
means of these color couplers. Furthermore the
invention comprises the Improved process of
forming color photographic images by the incor-
poration in the photographic emulsion, before or
after coating, of a color eoupler as defined above
and development of such an emulsion after ex-
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posure. ‘The invention also comprises a photo-
graphic emulsion, which contains a color coupler
as defined above and preferably such a color
coupler which derlves from a hydrazide contaln-
ing a sufficlent number of carbon atoms to sub-
stantially prevent diffusion, as well as a photo-
graphic material comprising one or several layers
formed of such an emulsion. The invention fur-
ther includes the process of developing a latent
photographic image by means of a color de-
veloper comprising in additlon to an aromatic
amino developing agent a color coupler as above
defined, and it includes also a color developer
containing these substances. The invention also
includes a process or method of color develop-
ment which comprises developing a latent photo-
graphic Image by means of an aromatlc amino
developer in the presence of color couplers as
above defined, and eliminating the silver image
which 1s formed during development so that &
clear and transparent color image remains.

Our invention further includes photographic
elements having at least one layer containing a
clear and transparent image composed essential-
ly of the product resulting from the coupling “in
situ” during development of color couplers as
above defined, with the oxldation product of an
aromatic amino developing agent.

The aromatic compounds which may ke used
as developing agents in the present invention in-
clude the mono-, di- and tri-aming-aryl com-
pounds. Among the mono-amino developing
agents may be mentioned amino-phenols and
amino-cresols and thelr halogen derivatives and
amino-naphthols.

The developing agents preferably used and
giving the best results in connection with the
present invention are the aromatic ortho- and
para-diamines, such as ortho- and para-phenyl-
enedlamines. These developing agents may be
substituted In one amino group or in the ring or
In one amino egroup and in the ring, forming
different compounds such as:
Diethyl-para-phenylenediamine,
Monoethyl-para-phenylenediamine,
Dimethyl-para-phenylenediamine, and
3-amino-6-dimethylamino-toluene.

These compounds are usually kept in the salt
form, such as hydrochloride or sulfate.

By color development we not only mean the
formation of a colored image by the interaction,
during the photographic developing process, of
g developer and a color coupler but also the
formation of a colored image by the action of an
insoluble oxidising agent, such as for instance
silver ferricyanlde, present in & photographic
layer, on a developing bath which contains, be-
sides the reducing and the other usual constitu-
ents, a color coupler as described above, 'This
color coupler according to our invention may also
be present in the emulsion.

The following developer solutions may for in-
stance be used to give a color image according to

our invention:
FORMULA 1
A

Disthyl-para-phenylenediamine hydrochlo-

ride - -~ grams.. 2
Sodium sulfite crvstoooooocooce e do._._ 10
Sodium carbonate eryst____________ do____ 60
Sodium hydroxide- o ______ do—... 2
Water e cem-- 1000
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o CH
&H. C 0NH—N=‘5—C Hi—CO0~CiH,
CONB—N=(—CHy—C 00 Ch\H,;
H, CH 5 Hy CHjy
& Nt y 000G S ONE—N=C—CHi—C O—Cills
—N=0—CHy— £ grams__ 2
__________________ grams__ 2 Acetone - CCI_—- B0
For use B is added to A. 10 For use B is gdded to A. .

The developing bath prepared in conformity
with formula 1 gives a magenta color; the ab-
sorption maximum of this color is in the correct
theoretical position, viz. at 5.500 A and the color
has a good transparency for the blue part of the
spectrum,

FORMULA 2
A
Diethyl - para - phenylenediamine hydro-
chloride . ___ grams__ 4
Sodium sulfite eryst_______________ do--_- 5
Sodium carbonate cryst— .. ____ do._.__ 20
Sodlum hydroxide_ . _________ do____ 1
Water - ccm.._ 1000
B
/C=\N—NH—C 0—CH/CN
/CH.
cO
_______________ grams._. 2
Acetone______________ . cem-_ 50
For use B is added to A.
FORMULA 3
A
3-amino-6-dimethylaminotoluene hydro-
chloride - oeee e grams.__ 4
Bodlum sulfite cryst-o - _____ do____ 5
Potassilum carbonate_ oo do--.-. 30
Sodium hydroxide - do_..- 05
Water e cem_. 1000
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Organle solvents, for Instance acetone, alco-
hols or the like, may be used to dissolve the color
couplers, but as already stated the color couplers
can be added to the developing bath without the
intervention of organic solvents.

The invention is in no way limited to the use
of the color couplers In the developing solution
itself, Thus, as above stated, one of the essen-
tial produets, viz. the color coupler, which dur-
ing the development form the dye, can also be
added to the photographic emulsion, before or
after coating, for Instance by adsorption upon
the silver salts, The other ingredients of the
color forming baths, containing chiefly the aro-
matic amino-developer, may be applled later,
during the developing process, as a bath.

The present Invention may be utilized in the
formation of colored photographic images on
plates or papers as well as on fllm, employing
gelatine or other carriers for the silver halide,

The developing process may be used for the
developing of photographic material provided
with one or several sensitive layers, which are
applied on one side or on both sides of the sup-
port,

The sllver image formed during development
can easlly be ellminated. For this purpose a
bath, of course, must be used which has no harm-
ful effect upon the dye. Thus, a bath consisting
of a solutlon in water of potassium ferricyanide
and sodium thiosulfate easily ellminates the sll-
ver without destroying the dye.

Various changes may be made in the detalls
described In the above specification without de-
parting from the scope of the Invention.

PIERRE BRUYLANTS,
PHILIBERT LEOPOLD JOZEF
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