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[57] ABSTRACT

The light stability of color photographic images is im-
proved by overcoating the image carrying layer with a
UV-protective coating which contains a UV-absorbing
compound.

The UV-absorbing layer contains as UV-absorbent a
2-phenolbenzo-triazole, the benzo ring of which is
substituted with at least 1 alkoxy group.

2 Claims, No Drawings
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1
PHOTOGRAPHIC LAYERS WHICH CONTAIN
UV-ABSORBERS

This is a continuation of application Ser. No.
878,220, filed Nov. 19, 1969, and now abandoned.

The invention relates to photographic layers which
contain UV-absorbent compounds.

Numerous compounds are known which absorb light
in the UV-region of the spectrum and are, therefore,
suitable for the production of UV-filters and UV-
protective coatings. Such coatings are used in photo-
graphic material for increasing the light fastness of col-
our images. The UV-absorbent compounds should be
incorporated in a separate protective layer in as high a
concentration as possible in order to achieve the great-
est possible effect. Generally, it is not possible to use
- the UV-absorbent compounds homogeneously or het-
erogeneously distributed with the image dyes in one
layer, because the absorbent compounds and the dyes
are very frequently found to interact with each other so
that bleaching of the image is increased. The UV-
absorbent compounds should be colourless and should
have a high coefficient of extinction in the UV-region
and should be as stable as possible.

The UV-absorbent compounds can be used in many
different ways, e.g. in water insoluble binders. In this
case, the finished colour image is coated with such a so-
lution in a separate working step. This procedure, how-
ever, is only economical for images of large shapes and
sizes and is, therefore, not generally applicable. Incor-
poration of water soluble and water insoluble UV-
absorbent compounds in a diffusion fast manner in a
protective layer has also been described. In this case,
the chemical and physical properties of the UV-
absorbent compound must meet certain requirements,
e.g. it must be possible for the absorbent compound to
be used in a highly concentrated form in layers of a
thickness of 1 to 2 um without precipitating from the
protective layer in the form of crystals or an oil. The
UV absorbent compound must, of course, be inert to-
wards photographic processing baths and must not un-
dergo yellowing on exposure to light.

A very wide variety of UV-absorbent compounds
have already been described for the present purpose.
None of these compounds, however, sufficiently satis-
fies the requirements in practice. Aromatic azines
have, inter alia, been particularly recommended as UV-
absorbent compounds, but these generally have a high
melting point so that they are difficult to use because
of their tendency to crystallise. Derivatives of this type
which can easily be incorporated in photographic lay-
ers, which are described in German Patent No.
1,182,066, are slightly yellowish so that they are detri-
mental the white color images. The reason for this is
that a slight absorption of light from the visible region
of the spectrum occurs.

It is among the objects of the present invention to
produce - photograhic layers which contain UV-
absorbers, which must be easily incorporated in these
layers, and as far as possible, must absorb only in the
UV-region of the spectrum.

We now have found that compounds of the following
formula are excellently suitable as UV-absorbers in
photographic materials
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in which R' and R?® are hydrogen, alkyl or alkoxy
groups with up to 18 C-atoms, preferably with up to
four C-atoms, in particular branched alkyl or alkoxy
groups, but at least one of the substituents R' and R? is
an alkoxy group; R? stands for hydrogen or alkyl with
up to five carbon atoms in particular methyl. Particular
utility is exhibited by the following compounds:
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Compounds to be used according to the invention are
prepared in known manner. With compound 1, for ex-
ample, 4-nitro-1,2-diisopropoxybenzene may be used,
which can be obtained in known manner from 1,2-di-
isopropoxy-benzene by nitration. The nitro compound
is hydrogenated over Raney nickel and is then added in

‘known manner to diazotised o-aminophenol. 4,5-di-

isopropoxy-2-amino-phenylazo-2'-hydroxy-benzene is
obtained. Ring closure so as to form 5,6-di-isopropoxy-
2-(2’'-hydroxy-phenyl)-benzotriazol (compound 1) is
carried out, e.g. by treatment with copper sulfate in
methanolic solution in the presence of ammonia. Com-
pound 1 can be recrystallized from propanol.

The other compounds can be prepared satisfactorily
in a'similar manner.

The UV-absorbent compounds which are to be used
according to the invention have considerable advan-
tages over known similar compounds. The exception-
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ally advantageous absorption properties are unex-
pected. The absorption curve drops steeply towards the
longwave region and is shifted by about 10 nm towards
the shorter wavelengths compared e.g. with 2-o-
hydroxyphenyl-benzotriazole ~UV-absorbent com-
pounds which only contain alkyl groups as the substitu-
ents.

The UV-absorbent compounds are particularly
readily soluble in those particular solvents which are
used as so-called oil forming agents in the production
of photographic materials. The solution can easily be
emulsified in the casting solutions for the layers.

The UV-absorbent compounds to be used according
to the invention may also be used in combination with
other UV-absorbent compounds particularly with those
of the 2-hydroxyphenyl-benzotriazole series.

The UV-absorbent compounds do not deleteriously
influence the photographic properties of adjacent lay-
ers and in particular the color coupling reaction of dis-
solved dye derivatives is not reduced. Many of the
known UV-absorbent compounds even of the benz-
triazole series are detrimental in this respect. The
molar extinction coefficient is exceptionally high, so
that the quantity of UV-absorbent compound used can
be kept compartively low.

The UV-absorbent compounds are preferably emul-
sified in the casting solutions for the particular layer in
the form of their solutions in high boiling solvents, by
using a suitable dispersing apparatus.

The proportions in which the UV-absorbent com-
pounds are mixed with the solvents may vary between
1:1 and 1:0.1. Low boiling auxiliary solvents such as
ethyl acetate, methylene chloride, alcohols and mix-
tures of these solvents may be used. After dispersion,
the low boiling solvents are removed in thin layer evap-
orators under vacuum. Suitable water insoluble, high
boiling compounds are, for example, dibutyl phthalate,
tricresyl phosphate and particularly higher fatty acids,
and preferably branched fatty acids having about 10 to
20 C-atoms.

The UV-absorbent compounds may be added di-
rectly to the silver halide emulsions which contain
color couplers or to a gelatin-containing solution of the
protective layer.

The gelatin layers which contain the UV-absorbent
compound may be arranged in any position in the vari-
ous layers of the photographic material, but are prefer-
ably positioned above the layers which contain the
image dye.

The UV-absorbent compounds are particularly suit-
able as the topmost layer for photographic multi-
layered materials of the usual arrangement.

The concentration of the UV-absorbent compounds
in the layers may vary within wide limits. An addition
of 10 to 50 percent by weight, based on the binder in
the layer, has proved to be sufficient.

When using multi-layered color photographic materi-
als, the concentration is so chosen that on exposure to

4

The improvement in fastness is determined by expos-
ing both images at the same color density to the same
degree of bleaching. The ratio of lux hours required
gives a measure of the improvement factor. The im-
provement factor depends not only on the concentra-
tion of the UV-absorbent compound but also on the
thickness of the protective layer.

The layers which contain the UV-absorbent com-
pound are completely transparent in the dry state and

10 practically color-less. They are stable against the pho-
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tographic processing baths, e.g. a colorforming devel-
opment bath. No yellowing can be detected after pro-
longed exposure to light.

EXAMPLE 1

A solution of 30 g of compound 1, 3 g of bis-(2-
ethyl)-hexyl-sulfosuccinate and 15 g of a mixture of
highly branched aliphatic carboxylic acids having 15 to
19 C-atoms and 30 g of ethanol and 30 g of methylene

20 chloride are emulsified at 50°C with 1 liter of a 10 per-

cent gelatin solution which contains 50 mi of a 10 per-
cent saponin solution as wetting agent.

A mixing siren is used as the emulsifying apparatus.
The dissolved UV-absorbent compound is introduced

25 near to the motor of the mixing siren through a tube.

After the addition of the UV-absorbent compound,
stirring is continued for another 15 minutes.

The above mixture is applied onto a processed multi-
layer colorphotographic material bearing a color-image

30 in true colors (layer thickness 3 um).

35

The light fastness of the color photographic images
is greater by a factor of 10 than that found when testing
the protective layer which contains no UV-absorbent
compound.

EXAMPLE 2

A casting solution for a layer containing UV-
absorbent compound is prepared as follows:
A solution of 30 g of compound 6, 3 g of (2-ethyl)-

40 hexyl-ester of sulfosuccinic acid and 15 g of a branched

45

50

light the stability of the image dyes is equally satisfac- 60

tory in the three layers.

The layer thickness of thee protective layers which
contain UV-absorbent compounds is 2 to 5 pm.

After the usual color photographic processing and
testing of the resulting color image for its light fastness,
the color photographic material is found to be im-
proved by a factor of 4 to 10 compared with the same
color photographic material which does not contain
these protective layers.

aliphatic carboxylic acid having 15 to 19 C-atoms in 60
g of dimethyl-formamide and 15 g of methylene chlo-
ride is emulsified at 50°C. with 1 liter of a 10 percent
gelatin solution which contains 50 ml of a 10 percent
saponin solution as wetting agent.

A commercial multi-layered color photographic ma-
terial is coated with the above casting solution as de-
scribed in Example 1. The light fastness of the finished
image is greater by a factor of about 10 than that of an
untreated photographic material.

EXAMPLE 3

The same procedure is used as described in Example
1 but in the casting solution for the layer which con-
tains the UV-absorbent compound, the mixture of
branched fatty acids is replaced by an equal quantity of
dibutyl phthalate.

Equally good results are obtained from this proce-
dure after suitable processing.

EXAMPLE 4

The exceptionally high compatability. with conven-
tional binding agents for photographic UV-absorbing
layers in the presence of oil formers in opposition to
chemically similar known compounds such as de-
scribed in U.S. Pat. No. 3,253,921 is shown in the fol-
lowing example:

Test 1: Into 1 liter of a 10 percent aqueous gelatin so-
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lution which contains 2 ml of a 50 percent aqueous
solution of phenol is emulsified at a temperature of
55°C during a time of 5 minutes, a solution of 100
g of a compound 7, 5 g of the bis-(2-ethyl)-hexyl
ester of sulfosuccinic acid in 200 g of ethyl acetate.
After emulsification it is stirred for 5 minutes and the
ethyl acetate evaporized.

5

6

cessed multilayer color photographic material in the
manner described in Example 1. Compounds of the in-
vention do not crystallize in the layer. The protective
action of the UV-absorbing layers containing com-
pounds of the present invention is considerably higher
than the protective action of layers containing the
above prior art compound.

" TABLE

After Storage at 40° C. Storage in the refrigerator at 5° C.
After evaporation of
Test  emulsifying the solvent 4 hours 20 hours 2 days 5 days 2 days 5 days
... NO oo NoO .. NO it NO_coeiceaas NO oo Beginning NO oo No.
precipitation.
Y. NO-cucecaens NOt oo NO-iaeaaas Nooooooiia No._ ... [ NO-eecaieeeee No.
3 Beginning -Beginning Advancing Strong pre- Strong pre- . Strong pre- Beginning Advancing
precipitation. precipitation. precipitation. cipitation. cipitation. cipitation. precipitation. precipitation.
LI NO e [ T Beginning_...... Beginning....... Advancing.____. Strong. ... Beginning_..___. Advancing.

Test 2: The test is performed in the same manner -

with the exception that the ethyl acetate solution
contained additionally 100 g of tricresy! phosphate.

Test 3: The test is performed in the same manner as
test 1 with the exception that the ethyl acetate solu-
tion contained 400 g of the solvent and with
2-(2'-hydroxy-3',
5'-di-tert.-amylphenyl)-benzotriazol
compound 7.

Test 4: The test is performed in the same manner as
test 2 with the exception that the ethyl acetate so-
lution contained 400 g of the solvent and with the
comparison compound of test 3 instead of com-
pound 7. :

The above samples were stored at 40°C and in the re-
frigerator and the behaviour of the emulsions with re-
spect to the precipitation of the UV-absorbing agents
is observed. Results are shown in the following table.

It is readily apparent from the above results that the
casting solutions of the compounds used in accordance
with the invention are far more stable, therefore far
better to handle than the prior art compounds.

- The above samples were also applied onto a pro-
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What is claimed is:

1. A photographic material comprising at least one
layer containing a silver halide emulsion and incorpo-
rated in a layer of said photographic material a UV-
absorbing compound of the following formula:

in which
R, and R, are, independently of each other, branched
propoxy or butoxy groups;
R; is hydrogen or an alkyl group having up to five C-
atoms.
2. The photographic material of claim 1, wherein the
UV-absorbent compound is contained in said layer in
an emulsified form as a solution in a high boiling sol-

vent.

* * * * *
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