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This invention relates to photographic color

_ment for use in connection with
raphy.

5  It.is known that colored photographic images

may be formed by using a developer which forms

a -colored and insoluble oxidation product dur-

ing development, the colored product thus

color: photqg—

10 sitver grains of the silver image. It is also

known that a colored image may be formed by
adding to certaln developer solutions & com-
pound which couples during development with
the oxidation product of the developing agent
and forms a coloring substance which is de-
posited adjacént to the developed silver grains.

Numerous substances have hitherto been em-
ployed or proposed to be employed as’ color
couplers- among which may be mentioned
phenols, naphthols, ecresols, nitrophenylaceto-
nitriles, ageto-acetic esters. It has not, how-
ever, always been possible to select from among
those hitherto available one with which the
oxidation product of the development agent
25 gives the desired shade with regard to the colors

" which are already formed or which sre bound

to be formed in the other layers. A further

limitation in the selection is due to the desir-

15

ability of using such color couplers which give:

30 dyes insoluble in water and resist the effects of
the employed photographic baths, ;

The present invention is based on the discovery

of a new group of color couplers which in gen-

eral satisfy the above requirements, and which -
.35 are hydroxy-derivatives of diphenylmethane or

phenyl-naphthyl-methane, in which both of the
aromatic nuclei include at least one hydroxyl

group. Such bodies have the following general -

formula: . .
» xecm—x'
where o '

. X=Phenyl residue with one hydroxyl group. in -

the ortho or para position with regard to

46 - CH: and where at least two of the remaining

- H-atoms in the ring are replaced by two halo-

gen atoms- (Cl or Br). o ’
X’=Fhenyl or naphthy! residue with one hy-
- droxyl group in the ortho or pars position
50 with regard to CHz, the remaining H-atoms
of the phenyl or naphthyl residue can be
substituted or not by halogens, alkyl-, aryl-,
or aralkyl-groups, alkoxy. amino, or nitro-
. groups and in the case of a phenyl residue

55 or the ring of a naphthyl-residue, which
s ring contains already an OH-group in the -
para-position to the CHz group, cne or more.
of the remaining H-atoms may be substi-
corresponding number of OH

tuted by the
60  groups.

i

development and to processes of color develop- .

formed coloring the gelatine adjacent to the

(CL. 95—6)

“These color couplers form in general blue or
blue-green colors on coupling with the oxidation
product of aromatic amino developing agents

. during the development of the latent image.

The present invention consists in new or im-

proved color forming . developers comprising in -

addition to an aromatic amino-developing agent
& color- coupler as above defined. The present
invention also includes a new or improved proc-
ess or method of color development which,com-
prises developing a latent photegraphic image
by means of an aromatic amino-developer, in
the presence of a color coupler as above defined,
the silver image which is formed during de-
velopment being eliminated so that a clear and
transparent color image ren’xqins.’ .

- The present invention further. includes photo-
graphic elements having at least one layer con-
taining & clear transparent image composed es-
sentially of the product resulting-from the cou-
pling in situ during development of a ¢olor cou-
pler as above defined with the oxidation prod-
uct of an aromatic amino developing agent.
 Typical examples. of ' suitable couplers within

-the scope of the invent’;on are: _
(1) 4-(2'hydroxy-3’,5’'~dibromobenzyl) -6-brom-

2-methyl-phenol: ‘ ‘ :
_ . OH CH: ) o
B CHQOB .
) r
o < ,

@ 4 -('2'hydroxy-3',5'-d1bromobenzy1) ~g-naph-
: thol: o .

. om S
. 3009803 .
' T [ '

(3) 4 - (4’hydroxy - 3’,5’~-dibromobenzyl) -meta-
cresol: o -

H
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(4) 4.- (2’hydroxy - 3'5' - dibromobenzyl) - 3-

- methyl-6-isopropyl phenol:
CH;
OH

. oE - '
R
: " ofy “om

55




(5) 4 - (2’hydroxy - 3'5’-dibromobenzyl) - 3-
methyl-6-bromophenol:

OH CH:
L B OBQOH
g

10 (6) 4 -(2'hydroxy - 8',5'- dibromobenzyl) - 1,3 di-

hydroxy benzene:
: OH 0H
B c@on
18 .

(7) 4-(2'hydroxy—3' 5'-dlbromobenzyl) -2 meth-
"20 oxy-phenol

Br CHQOH
: CH:

8) 4-(2'hydroxy-3' ,0’~dibromobenzyl) -3 methyl
phenol:

e O@

8 (9 4-(2'hydroxy-3' 5'-dichlorobenzyl) -3 methyl
. phenol:

o Q@

10) 2 - (2'hydroxy 35 -
’ methyl-s-bromophenol

. . 'The aromatic amino compounda which may be

- used as developing agents in the present inven-

tion include the mono-di and tri-amino aryl com-

55 pounds. - Among the mono-amino developing

"" agents may be mentioned. amino-phenols and

amino-cresols and their halogen derlvatives and
amino-naphthols.

The developing agents mostly used and giving

%0 the best results in connection with the present

" invention are the aromatic. ortho and para di-

amines, such. as para-phenylenediamine and its

. substitution ‘products. These developing agents

dichlorobenzyl) -4-

masy be substituted in one amino group orin the

65 ring or in both, form:lngcompotmdssuchas

,Diethy] para phenylenediamine

Monoethyl para phenyleuedia.m!ne
. Dimethyl para phenylenediamine

20 3 amino-68 dimethylamino toluene.

- 'These.compounds are usually kept in the salt
ronn such as hydrochloride or sulphate. .
‘The following developer solutions may be used
togiveocoloredhnueooeordlmtothepreeent
7 invention:
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_ , Formula 1
(A) Para-phenylenediamine HCl. ... g 3
Sodium sulphite , g 10
Sodium ' carbonate g. 30
Sodium hydroxide_ - ——————————__ g.. 28
Walter. ccm-- 1000

(B) . 4-(2’hydroxy,3’,5’ dibromobenzyl) 2 methyl
6 brom phenol 2 g.

For use, B Is added to A. 10
Formula 2
Dimethyl-paraphenylenedi-
amine HCI

Sodium sulphite.
Sodium carbonate

A)

B 3
. 4
25 18

R )

Sodium hydroxide. g 3

. Water ® cem 1000

(B) 4-(2’hydroxy,3’-5’ dibromobenzyl) -2 meth-
oxyphencl B- 2 20

Acetone ccm - 25

For use, B is added to A.

Organic solvents for instance acetone or the like
may be used to dissolve the color coupler.

The invention is in no way limited to the use g5
of the color coupler in the developing solution
itself. One of the essential products the color
coupler which, during the development form the
dye, can also be added to the photographic emul-
slon (for instance by absorption upon' the silver gg

- salts) before or after coating. The other ingredi-

ents of the color forming baths, containing chief-

ly the aromatic amino developing agent, may be

applied later, during the developing process, as

a bath. 35
The present invention may be utilized in the

formation of colored photographic images on

" plates or papers as well as on film employing gela-
‘tine or other carrier for the silver halide. The

developing process may be used for the develop- 4o

. .ing of photographic material, provided with one

or more light sensitive layers, which are applied
on one side or on both sides of the support.

The silver formed during the developing proc-
ess may be eliminated. For this purpose a bath gy
must be used, however, which does not destroy
the dye.. A bath consisting of a solution in water

. of pofassium ferricyanide and sodium thiosul-

phate easily eliminates the silver without destroy-
ing the dye, leaving a pure dye image. 50
The new color couplers have decided advan-
tages when compared with those known hitherto.
They can be produced easily and they form with
paradiamino developers blue and blue/green dyes :
which are practically insoluble in watér and in ;5
photographic baths. Their principal and most
surprising quality is that their capacity of ab-
sorption is very small in the blue and blue/green
part of the visible spectrum. They have, fur-

.thermore, the interesting property that, if added g
direct to the developing bath without being previ-
-ously dissolvedl in organic solvents, they give in-

tense coloration
We claim: °
- 1. Color formlng developer comprising an aro- gg

‘matic amine developing-agent and a color cou-~

Dler consisting of a diaryl methane having the
following general formula:
- X—-CH2—X'’
where ’ _ 70
=28 phenyl residue with one hydroxyl group in
8 position other than the meta position with
regard to CHz and where at least two of the
remaining H-atoms in the rlng are replaced
by two halogen atoms 7

Tl
~
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X’=an aryl residue with one hydroxyl group in
a position other than the meta position with
regard to CHz, . o »
2. Color forming developer comprising an aro-
& matic amine developing agent and a color coupler
consisting of a diaryl methane having the follow-

- ing general formula: : o )

X-—-CH—X'’
10 where i Co

X=a phenyl residue with one hydroxyl group

" In s position other than the meta position
with regard to CHa and where at least two

18 -  of the remaining H-atoms in the ring are
: replaced by two halogen atoms -

X'=a phenyl residue with one hydroxyl group
in a position other than the meta
with regard to CHj. -

20 -~ 3. Color forming developer comprising an aro-

matic amine developing agent and a color cou-

pler consisting of a diaryl methane having the
- following general formuls:
25 X—CH2—-X’
where . o

=a phenyl residue with one hydroxyl group in"

& position other than the meta position with
regard to CH2 and where at least two of the
remaining H-atoms in the ring are replaced
by two halogen atoms
X'’=s naphthyl residue with one hydroxyl group
in a position other than
3 with regard to CHa.

4. Color forming developer comprising an aro- 'b
matic amine developing agent and a color cou- .

pler consisting of a diaryl methane having- the
4o Tollowing general formula:

_ ’ X—CH;—X’
where -

. X=a phenyl residue with one hydroxyl group in
- a position other than the meta position with
regard to CHz and where at least two of the
remaining H-atoms in the ring are replaced
by two halogen atoms T

50 X'’=an aryl residue with one hydroxy! group in
& position other than the meta’ position with
regard to CHz and at least one H-atom of
* the residue substituted by an individual in-
cluded in the group alkyl aryl aralkyl alkoxy

55 amino. or nitro halt_)gens and hydroxyl.

5. Color forming developer’comprlsing an aro-
matic amine developing agent and-a color cou-

pler consisting of a diaryl methane having the’

a0 following general formula:

- X—CH—X'
where : :

.x-‘——a phenyl,readue with one. hydroxyl group in
. 65 & position other than. the meta position with
regard to:CHz and where at least two of the-

remaimngH-atomsintherlngareifeplaeed.

by two halogen atoms .

X’'=a phenyl residue with one hydroxyl group '

70 In & position para with regard to CH: and at
least one of the remaining H-atoms of the
residue substituted by ‘an OH group..

6. Color forming developer comprising an aro-
s matic amine developing agent and a color coupier

. —
o

-following. general formula.:
position

the meta position .

" where -

consisting of a diaryl methane having the fol-
lowing general formula:

X—CHi~X'
where -

X=a phenyl residue with one hydroxyl group in
a position other than the meta position with
regard to CHz and where at least two of the
remaining H-atoms in the ring are replaced .
by two bromine atoms. ] . 10

X'=an aryl residue with one hydroxy! group in

" aposition other than the meta position with
regard to  CHa. o ’

7. Color forming developer comprising an aro-
matic amine developing agent and .a color cou-
pler consisting of a diaryl methane having the

15

g " X—CH»—X’
where o
=a phenyl residue with one hydroxyl group in
a position other than the meta position with
regard to CHz and where at least two of the
remaining H-atoms in the ring are replaced
" by two bromine atoms o
X’=3a phenyl residue with one hydroxyl group
in a position para with regard to CH: and at
least one of the remaining H-atoms of the
residue substituted by an OH group.
8. Color forming developer comprising an aro-
matic amine developing agent which is a com-

“ pound of the aromatic diamine group and a

color coupler consisting of a diaryl methane hav-
ing the following general formula: - )

X—CH>—X' . . - 88
where :

. X=a pheny! residue with one hydroxy! group in

& position other than the meta position with
regard to CHz2 and where at least two of
the remaining H-atoms in the ring are re- 40
placed by two halogen atoms ) .

X’=an aryl residue with one hydroxy! group in
& position other than the meta position with
regard to CHa. )

9. Color forming developer comprising an aro- 45
matic amine developing agent which is a substi-
tuted phenylene diamine and a color coupler con-
sisting of a diaryl methane having the following
general formula: : .

| X—CH—X' ' 50
where :

X=a phenyl residue with one hydroxyl group in
& position otherthan the meta position with :
regard to CH; and where at least two of the 55
remaining H-atoms in the ring are replaced
by two: halogen atoms -
X’=an aryl residue with one hydroxyl group in
& position other than the’meta position with'
regard to CHz. . 60-
10. The process of color development of photo-
graphic material containing a developable silver
salt image which comprises subjecting the image:

- to the action of a color forming developer con-

taining an aromatic amine developing agent and 66
& color coupler consisting of a diaryl methane
having the following general formula:

" X—CHs—X"’
S 70
X=n phenyl residue with one hydroxyl group in
" & position other than the meta position with
regard to CHz and where at least two of the
remaining H-atoms in the ring are replaced
by two halogen atoms o 5
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4
8 position other tha,n the meta position with
regard to CHz,

11. The process of color development of photo-
graphic material containing a developable silver
salt image which comprises subjecting the image
to the action of a color forming developer con-
taining an aromatic amine developing agent and
a color coupler consisting of a diaryl methane
having the following general formula: -

: X—CH2+X'

where '
=2 phenyl residue with one hydroxyl group in
& position other than the meta position with
regard to CH2 and where at least two of
the remaining H-atoms in the ring are re-
placed by two halogen atoms

X’=a phenyl residue with one hydroxyl group in -

a position other than the meta position with
regard to CHa.

12. The process of color development of phato-
graphic material containing a developable silver
salt image which comprises subjecting the image
to the action of a color forming developer con-
taining an aromatic amine developing agent and
a color coupler consisting of a diaryl methane
having the following general formula:

: X—CHz—X’
where

X=g phenyl residue with one hydroxyl group in’

a position other than the meta position with

regard to CHz and where at least two of the

remaining H-atoms in the rmg are replaced
by two halogen atoms

X’=a naphthyl residue with one hydroxyl group
in a position other than the meta position
with regard to CHa.

13. The process of color development of photo-
graphic material containing a developable silver
salt image which comprises subjecting the image
to the action of a color forming developer con-
taining an aromatic amine developing agent and
a color coupler consisting of a diaryl methane
having the following general formula:

X—CH—-X'
where

X=a phenyl residue with one hydroxyl group in
a position other than the meta position with
regard to CHz and where at least two of the
remaining H-atoms in the ring are replaced
by two halogen atoms

X’==an aryl residue with one hydroxyl group in
a position other than the meta position. with
regard to CH2 and at least one H-atom of
the residue substituted by an individual in-
cluded in the group alkyl aryl aralkyl alkoxy
amino or nitro halogens and hydroxyl.

: 2,107,811
X’=an aryl residue with one hydroxyl group in

14. The process of color development of photo-
graphic material containing a developable silver
salt image which comprises subjecting the image

to the action of a color forming developer con-

taining an aromatic amine developing agent and
a color coupler consisting of a diaryl methane
having the following general formula:

X—CH—X’
where

X=ga phenyl residue with one hydroxyl group in
" & position other than the meta position with
regard to CH: and where at least two of the
remaining H-atoms in the ring are replaced

by two halogen atoms

X’==2 phenyl residue with one hydroxyl group in
a position para with regard to CHz: and at
least one of the remaining H-atoms of the
residue substituted by .an OH group.

15. The process of color development, of photo-
graphic’ material contammg a developable silver
salt image which comprises subjecting the image
to the action of a color forming developer con-
taining an aromatic amine developing agent and
a color coupler consisting of a diaryl methane
having the following general formula:

X—CH>—X'

where.- :

X=a phenyl residue with one hydroxy! group in
a position other than the meta position with
regard to CH: and where 4t least two of the
remaining H-atoms in the rmg are replaced
by two bromine atoms

X'=an aryl residue with one hydroxyl group
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" in a position other than the meta position

with regard to CHoa.
16. The process of color development of photo-
graphic material containing a developable silver
salt image which comprises subjecting the image

_to the action of a color forming developer con-

taining an aromatic amine developing agent and
a color coupler consisting of a diaryl methane

" having the following general formula:

X—CHz—X'
where

—=a phenyl residue with one hydroxyl group in
- a position other than the meta position with
regard to CHz and where at least two of the
remaining H-atoms in the ring are replaced
by two bromine atoms

X’=ga phenyl residue with one hydroxyl group in
+ a position para with regard to CHz2 and at
least one of the remaining H-atoms of the

residue substituted by an OH group.

PH. L. J. R. MERCKX.
W. K. A. KORBER.

40

45

56

60



