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[57] ABSTRACT

Polymeric basic mordants, particularly useful for acid-
substituted dyes in photographic elements, of the for-
mula

)
'CHZ - ?
R

wherein m and » are integral numbers from 20 to 100
and m/(m+1)=0.3 to 0.5, R, is a hydrogen atom or an
alkyl group of up to 8 C atoms and R, is an alkyl of up
to 8 C atoms or an aryl group of 6 C atoms or R, and
R, together with the N atom to which they are bonded
constitute a N-containing heterocyclic ring having up
to 5 C atoms in the ring, Ry is a hydrogen atom, an
aryl of 6 C atoms or carboxyl group, and R, is a hy-
drogen atom or an alkyl group of up to 4 C atoms.

5 Claims, No Drawings
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BASIC MORDANTS CONTAINING
N-(3-DIALKYLAMINO-2-HYDROXYPROPYL)
SUCCINIMIDE

This invention relates to the mordanting of com-
pounds which contain one or more acid groups and the
usc of the mordanted compounds in photography.

It is known that easily soluble acid compounds, such
as dyes, for example, which contain at least one basic
group in the molecule, can be so fixed, i.e., mordanted,
in certain layers of a photographic multilayer unit that
their diffusion into neighboring regions of the material
can be practically prevented. When certain mordants
are used, it is also possible to split these dye-mordant
adducts of the layers in the baths into their components
by varying the pH-value of the layers in the baths dur-
ing the photographic development so that the dyes can
be washed out from the photographic unit. A “‘photo-
graphic unit” is, of course, a support carrying at least
one layer of a photographic composition.

Basic mordants for this purpose have already been
repeatedly described. Thus, for example, copolymers
which contain a N-(3-dialkylamino-propyl)-maleic
imide unit are disclosed for color transfer processes
(see U.S. Pat. Nos. 3,184,309; 3,488.706 and
3.048,487). These compounds have the disadvantage
that in high dosages they can have a precipitating effect
on silver halide, which leads to considerable difficulties
and losses in the production of photographic materials.

A principal object of the invention is the qualitative ,

improvement of the photographic properties, for exam-
ple, of the color reproduction, of silver halide materi-
als.

Other objects and advantages of the invention will be
apparent from the following description.

The invention is directed to the problem of incorpo-
rating acid-substituted compounds, for example, dyes,
in a diffusion-resistant manner in certain layers with the
use of mordants and to cancel the mordanting during
the development process.

It has been found according to the invention that a
particularly good mordanting effect is achieved if at
least one silver halide emulsion layer or auxiliary layer
of the photographic unit contains an acid-substituted
compound mordanted by a basic polymer containing at
least 30% N-(3-dialkylamino-2-hydroxy-propyl-
)succinimide units, the polymer corresponding to the
general formula

I
- ¢ -
CHy= ﬁ —}-—- CH CT
c
7o

N 1
R,

HO -~ CH - CH2'

wherein m and n are integral numbers from 20 to 100
and m/(m-+n}=0.3 to 0.5, R, is a hydrogen atom or an
alkyl group of up to 8 C atoms and R, is an alkyl of up
to 8 C atoms or an ary! group of 6 C atoms or R, and
R, together with the N atom to which they are bonded
constitute a N-containing heterocyclic ring having up
to 5 C atoms in the ring, Ry is a hydrogen atom, an aryl
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of 6 C atoms or carboxyl group, and R, is a hydrogen
atom or an alkyl group of up to 4 C atoms.

Particularly suitable as the N-containing heterocyclic
rings are piperidine and morpholine.

The basic mordants according to the invention can
be used for mordanting compounds which are capable
of forming salts with the molecule of the mordant by
substitution with several acid groups, such as —COOH
or —SO;H groups, of the compound. If equivalent
amounts of mordant and dye are used, the extinction
drops, i.e., the color density decreases, due to the salt
formation, but it can be increased again to the original
value of the unmordanted dye-containing layer by
using excess mordant. But even with a great excess of
mordants according to the invention, the remaining
coloring of the gelatin layers after the photographic de-
velopment is not greater than with unmordanted dye.
The diffusion of the dye through the mordant, however,
is almost completely prevented.

The compounds according to the invention exhibit,
along with the same mordanting properties as the mor-
dants of the prior art, a great gelatin compatibility,
which is due to the additional hydroxyl group in the
molecule. Another advantage is the easy production of
the necessary 2-dialkylamino-2-hydroxy-propylamines.
The effectiveness of the mordants accordant to the in-
vention varies with different dye classes. While oxonol
dyes of formula [

Rg |
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where Ry is a hydrogen atom or an aryl group contain-
ing up to 18 C atoms which may be substituted, e.g., by
carboxy- or sulfo- groups; R; is a hydrogen atom or an
alkyl group containing up to 5 C atoms or aryl group
containing up to 6 C atoms; nis 0, | or 2; Ry is a hydro-
gen atom or an alkyl group of up to 3 C atoms, aralkyl!
group of up to 7 C atoms or aryl group of up to 10 C
atoms, can be mordanted in a diffusion-resistant man-
ner with only an equivalent amount of mordants ac-
cording to the invention, a greater excess of mordants
according to the invention is required for certain azo-
dyes, e.g., tartrazine (formula II), p-dialkylamino-
benzal compounds, e.g., the dye of formula III, and
merocyanines, such as dyes of formula IV, in order to
be able to achieve sufficient diffusion resistance in gel-
atin.
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But dyes such as Green PL (see Dr. Gustav Schuitz,
Dye Tables, Berlin 1923, Weidmann’'sche Buchhand-
lung, No. 4, p. 4) as well as bisazo dyes (as described
in D.D.R. Patent No. 54,882) can also be mordanted
diffusion resistant with good results with the mordants
according to the invention.

The following examples will demonstrate the use of

" the mordants on the basis of their effect on dyes. But
acid-substituted compounds which are not dyes can
also be mordanted diffusion-resistant, such as the an-
thraquinone desensitizers disclosed in D.D.R. Pat. No.
11,035.

The dyes and mordants can be added to a silver hal-
ide emulsion layer or to a special auxiliary layer of sil-
ver halide-free gelatin. If dye developers are used to-

~ gether with the mordants, this may have a negative ef-

fect on the mordanting action; it is therefore necessary
to make a suitable selection of developer, for example,
by using so-called protected developers.

EXAMPLE 1

A. Production of the copolymer of styrene and malei-
¢-N-(3-diethylamino-2-oxypropyl-)imide.
3-diethylamino-2-hydroxy-propylamine is obtained by
reacting concentrated NHj; solution with 3-
diethylamino-1,2-epoxy-propane, the latter being ob-
tained by reaction of epichlorohydrin with dimethylam-
ine, in a very good yield. To a solution of 19 g. (0.13
mole) of the 3-diethylamino-2-oxypropylamine in 200
ml. dimethyl formamide is added dropwise with stirring
and heating in a steam bath 18.7 g. of a styrene-maleic
anhydride (1:1 mole ratio) copolymer in 200 ml. di-
methyl formamide, and subsequently 100 ml. dimethyl
formamide is distilled off. The mixture js cooled to
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room temperature and introduced slowly with vigorous -

stirring into a 12% aqueous NaCl solution. The resul-
tant precipitated product is washed thoroughly with
water and pulverized. It dissolves immediately in dilute
acetic acid. Yield 20 g. Formula:

4
CH, =~ CH CH - CH
I I f nim = 1.1
Ol 0l
_ CHy _SoHs
HO—CH~uH2—N\
CHe
275

B. In a similar manner, basic polymers of the follow-
ing structures were produced:

s
2 NF
=2

HO - CH ~ CH

a. Ry + R,= (—CH,);—
b. R, + R, = —CH,CH,—O—CH,—CH,— by react-
ing
a. 3-piperdino-2-hydroxypropylamine
b. 3-morpholino-2-hydroxypropylamine with the
aforementioned 1:1 copolymer of styrene and ma-
leic anhydride.
The compounds dissolved in undiluted acetic acid.
C. Production of quaternized derivatives of com-
pounds of Example 1(A) by reaction with alkylating
agents.
8.2 g. of the product of Example 1(A) is dissolved in
100 ml. acetone and mixed with 4.5 g. dimethy! sulfate.
The solution is heated to a boil for 90 minutes with re-
fluxing and the quaternary salt formed precipitates.
After cooling, the product is drained and washed thor-
oughly with acetone. Yield 12 g. The product dissolves
easily in water.

EXAMPLE 2

Respective 100 ml. quantities of a 6% gelatin solution
are stained with 100 mg. of an exonol dye of the for-
mula

CHB—;___Y = Cd - CH = CH~. » = CH.
R sooll &7
N y ='0 X ‘
; i
| |
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I i
SO3H SO3H

and mixed with or not mixed with a solution of 200 mg.
of the mordant of Example 1(A) in 1% acetic acid, as
well as being mixed with | ml. of a 4% wetting agent so-
lution. The colored gelatins obtained are poured on a
cellulose acetate base and dried. In order to test the dif-
fusion, colorless gelatin. layers, pre-swollen in water,
are rolled on the dried test pieces and left there for a
short time (10 minutes). After separating the two lay-
ers and drying, the stained receiving layers are now
measured by means of a spectrophotometer. The layer
of each of the two test pieces has also been measured



with a spectrophotometer prior to the application
thereonto of the colorless gelatin layer. The staining of
the receiving layers represents a measure of the diffu-

. o Test mord.mt density of  density of measured  at
sion of the dye from the test piece into the receiving » %n?ypo§ed receiving Amax.
layer. Both original layers prior to application there- 5 “layer ayer
onto of the colorless gelatin have a spectral density of
D =0.60. The receiving layer which was applied to the Al - 0.51 045

. 550 nm.
unmordanted layer has a density of D =0.57 due to the 2 200mg. . 0.49 0.06
diffusion of the dye, whereas the receiving layer which B - 0.80 0.51
. . 640 nm.
was applied to the mordanted layer has a density of D 10 2 200 mg. 0.72 0.05
=0.08. Cl — 0.20 0.13
700 nm.
2 100 mg. 0.22 0.06
EXAMPLE 3 D1 ) mg 031 030
With the same test grocedure as in Example 2, 100 2 250mg. 0.33 010 435 nm.
mg. each of the following dyes are used: 15 El — 0.45 0.1 ses
D nm.
CH3 2 150 mg. 0.39 0.06
| Fl — 0.40 0.27 565
N . ~or ~ : 565 nm.
AYCE, = y—— - CH - CZ = C - E—w - C8 2 200 mg. 0.41 0.08
i J=0 HO - 20
/7j EXAMPLE 4
R Example  3(A) is repeated but with the following
a0z 1 . ,¢ ‘Mordanting basic polymers instead of the mordanting
3 S03F =7 basic polymer of Example 1(A):
~ o= CH - CH CH CH
B)C13 o (— Co = C& |
1\7\ . = U %\ \J
) CH - CE = CE= ——p=Ci. 30 /L
¢ =T R
Tuld— . e 1
. ; HC- \/H"‘ CH 2~N\R
‘ - 2
S0,0 b
3 X 35 test mordant  mordant  amount  density density
! 1 R at mor-  of unex- of re-
dant mg.  posed ceiving
TN layer layer
C. Green PL 4A no mordant — 0.51 0.45
. . 4B —CH,—CH,—CH,—CH- 200 0.53 0.05
D. Tartrazine (see Dr. G. Schultz, Dye Tables, Berlin, 40 +—CH,—
1914, Weidmann’sche Buchhandlung, No. 23, p. 4C —CHz'—_Cé"ﬁ—_O—CH' 250 0.50 0.12
14) o
/ =\ _Ch 3
=) Ciiy- -,——-,=C E~ <\ e ~ .. While the invention has been described with particu-
’ N Ciig 43 Jar reference to preferred embodiments thereof, it will
N7 =C be understood that variations and modifications can be
effected within the spirit and scope of the invention as
PN described hereinabove and as defined in the appended
PP
- claims.
e 30 What is claimed is:
SC.u 1. A photographic element comprising a support and
> having a layer which contains an acid-substituted com-
3 pound mordanted by a basic polymer, the basic poly-
50,3 “"-> 0= mer containing 30% to 50% N-(3-dialkylamino-2-
Y3 P 55
hydroxy-propy!) succinimide units and having the for-
mula :
S.C-0C-" CZ
> | (0 ol
K\\ . - =:\.
2053~ | -S04 60— CH, -~
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The layers have.the following spectral densities in the
" absorption spectrum

: 93 s ,.; s
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HO—CH—CHZ—N
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wherein m and n are integral numbers from 20 to 10
and m/(m+n)=0.3 to 0.5, R, is a hydrogen atom or an
alkyl group of up to 8 C atoms and R, is an alkyl of up
to 8 C atoms or an aryl group of 6 C atoms or R, and
R, together with the N atom to which they are bonded
constitute a piperidino or morpholino ring having up to
5 C atoms in the group, R; is a hydrogen atom, an aryl

of 6 C atoms or carboxyl group and Ry is a hydrogen
atom or an alkyl group of up to 4 C atoms.

2. A photographic element according to claim 1, in
which the acid-substituted compound is a dye.
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3. A photographic element according to claim 2, in
which the dye is of the oxonol, azo or dialkylaminoben-
zylidene type.

4. A photographic element according to claim 2, in
which the layer containing the mordanted dye com-
prises a silver halide emulsion.

5. A photographic element according to claim 2, in
which the layer containing the mordanted dye is silver

halide-free.
* * * * *



