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[57] ABSTRACT

Photographic silver halide emulsions are protected
against latent image fading by aromatic latent image
stabilizing compounds having the structure:

R]
I
,f"- ZF.‘\ C=0
’ “
M&n/nOX—C C—N~—CH;C=CH

RE B3

wherein:

R!is hydrogen, alkyl, or aryl;

R? and R3 are each individually hydrogen, alkyl,
alkoxy, carboxy, alkoxycarbonyl, or aminocarbo-
nyl;

X is a middle chalcogen{;} chosen from the class
consisting of sulfur and selenium;

Z represents the atoms completing an aromatic nu-
cleus:;

n is an integer of 1 or 2; and

M®r" is a cation of valence n chosen from the group
consisting of an onium ion, an 1on from Group 1A
or IIA, and a metal ion from Group IIB, VIIB,

IVA, or VA,

17 Claims, No Drawings
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SILVER HALIDE EMULSIONS CONTAINING
AROMATIC LATENT IMAGE STABILIZING
COMPOUNDS

Matter enciosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

This application is a reissue application for U.S. Pat. No.
4,423,140, based on U.S. Ser. No. 392,043, filed June 25,
1982, by Arthur H. Herz.

FIELD OF THE INVENTION

This invention relates to photographic stlver halide
emulsions stabilized against latent image fading, to pro-
cesses of preparing such emulsions and to photographic
elements containing them.

BACKGROUND

A visible image 1s formed in silver halide photo-
graphic materials by exposure of the material to actinic
radtation to form a record of the exposure which is
invisible to the unaided eye, followed by processing of
the matenal to yield a visible image.

The invisible record of exposure is referred to as a
latent image. It is generally agreed that the latent image
comprises minute specks of metallic silver formed in or
on individual silver halide grains by interaction between
stlver 10ns and photoelectrons generated by absorption
of actinic radiation by the silver halide grains.

Processing of most common silver halide photo-
graphic materials includes a development step in which
the material is contacted with an aqueous alkaline solu-
tion of a developing agent. The developing agent is a
reducing agent which will selectively reduce to metallic
silver those silver halide grains containing a latent im-
age.

It is known that the latent image is not permanent and
that, with the passage of time, silver halide grains which
would be developable immediately after exposure be-
come nondevelopable. This phenomenon is termed la-
tent image fading and manifests itself as a loss in image
density in the developed image and a consequent loss in
speed 1n the silver halide photographic material.

If silver halide materials were developed immediately
following imagewise exposure, latent image fading
would not be a problem. However, with many silver
halide materials delays between exposure and process-
ing frequently occur. For example, with amateur film
materials in which muiltiple images are formed on a
single roll of film there is often a delay of months be-
tween the ttme the first image is exposed and the time
the exposed roll of film is sent for processing. With such
materials latent image fading can present a significant
problem and compounds are added to photographic
materials to prevent or reduce it. These compounds are
referred to as latent image stabilizing compounds or
latent image stabilizers and the prevention or reduction
of latent image fading is referred to as latent image
stabilization.

Another way to which the developed image can be
adversely affected 1s through a phenomenon known as
fogging. Fogging is a result of spontaneous develop-
ment of unexposed silver halide grains. The grains can
be rendered developable during storage, either prior to
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or subsequent to exposure, or during development itself.
In order to minimize this spontaneous development,
compounds known as antifoggants are added to the
stiver halide material, to the developer solution, or to
both.

Some compounds used as antifoggants are structur-
ally similar to compounds used as latent image stabiliz-
ers. However, it is important to recognize that the two
types of compounds are employed for different pur-
poses to obtain different effects. Latent image fading is
the loss of developable silver halide grains and results in
a loss 1in density in the developed silver image, while
fogging is the development of unexposed silver halide
grains and results in an increase in minimum density.
Thus, compounds which are known to be useful anti-
foggants are not necessarily useful as latent image stabi-
lizers, and vice versa.

Among the latent image stabilizers known in the art
are the N-alkenyl benzothiazolium and naphtho-
thiazolium salts described in Arai et al. U.S. Pat. No.
3,954,478. In A. H. Herz U.S. Ser. No. 236,360, filed
Feb. 20, 1981, now U.S. Pat. No. 4,374,196 commonly
assigned, acyclic compounds (optionally containing an
aryl substituent), which can be obtained by basic hydro-
lysis of N-alkenyl thiazolium salts, are disclosed to be
effective latent image stabilizers.

DESCRIPTION OF THE INVENTION

In accordance with one embodiment of this invention
there are provided novel latent image stabilizers repre-
sented by the structural formula: wherein:

R} (1)

|
Ll ==7JC=0
20N
C~N—CH-C=CH

R2 RS

/
M@/ Ox—=4

R! is hydrogen, alkyl, or aryl;

R?2 and R3 are each individually hydrogen, alkyl,
alkoxy, carboxy, alkoxycarbonyl, or aminocarbo-
nyl;

X is a middle chalcogen chosen from the class consist-
ing of sulfur and selenium:;

Z represents the atoms completing an aromatic nu-
cleus:

n is an integer of 1 or 2; and

M@ is a cation of valence n chosen from the group
consisting of an onium ion, an ion from Group IA
or IIA, and a metal 1on from Group IIB, VIIB,
IVA, or VA.

The alkyl groups and the alkyl portions of the akoxy,
alkylcarbonyl and akkoxycarbonyl groups (and, unless
otherwise stated, all other alkyl moieties identified be-
low) preferably contain 1 to 8 carbon atoms (e.g.,
methyl, ethyl, propyl, butyl, amyl, hexyl, octyl), and
most preferably contain 1 to 4 carbon atoms, and in-
clude unsubstituted and substituted groups. Useful sub-
stituents include halogen, cyano, aryl, carboxy, alkyl-
carbonyl, arylcarbonyl, alkoxycarbonyl, aryloxycarbo-
nyl, and aminocarbonyl.

The aromatic nucleus completed by Z, the aryl
groups, and the aryl portion of the arylcarbony!l and
aryloxycarbonyl groups (and, unless otherwise stated,
all other aryl moieties) preferably contain 6 to 10 ring
carbon atoms (e.g., phenyl, naphthyl) and include sub-
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stituted and unsubstituted groups. Useful substituents
include halogen, cyano, alkyl, alkoxy, carboxy, alkyl-
carbonyl, arylcarbonyl, alkoxycarbonyl, aryloxycarbo-
nyl, and aminocarbonyl.

The cations (M) of the present invention include
organic and inorganic cations, such as an onium ion
(e.g., ammonium, sulfonium, alkylammonium, arylam-
monium, alkylsulfonium, or arylsulfonium), an ion from
Group IA of the Penodic Table (e.g., an alkahh metal,
such as lithium, sodium, or potassium), an alkaline earth
metal ion from Group IIA of the Periodic Table (e.g.,
magnesium, calcium, or stronium) and a metal 1on from
Group IIB, VIIB, IVA, or VA of the Penodic Table
(e.g., manganese, zinc, cadmium, lead, or bismuth).
(The periodic table referred to herein is that shown on
page 682 of Webster’s Seventh New Collegiate Dictio-
nary, G & C Merrnam Company, Springfield, Mass.,
1969.). The cation can be chosen to form highly soluble
compounds or compounds which are only sparingly
soluble (i.e., exhibiting a solubility product constant at
20° C. of less than 10—2% mole/liter). Sparingly soluble
compounds can be advantageous when wandering of
the compounds within the photographic element is 55
desirably reduced.

The middle chalcogen (X) for Formula I is sulfur [, }
or selenium[, or tellurium. That is, the]. 4 middle
chalcogen is an element of a higher atomic number than
oxygen and a lower atomic number than polonium
found in Group V1A of the periodic table (specifically
the periodic table referenced above). The term “middle
chalcogen” 1s thus employed in its art recognized usage,
as 1llustrated by Evans et al U.S. Pat. No. 4,035,185.

Another embodiment of this invention i1s a photo-
graphic silver halide emulsion containing a latent image
stabilizing amount of a compound as described above.

Yet another embodiment of this invention is a photo-
graphic element comprising a support bearing a layer of 40
a silver halide emulsion contaming a latent image stabi-
lizing amount of a compound as described above.

Still another embodiment of this invention i1s a pro-
cess of stabilizing a photographic silver halide emulsion
against fading of the silver halide latent image between
imagewise exposure and development of a visible 1m-
age, comprising adding to the emulsion a latent image
stabilizing amount of compound as described above.

Particularly preferred compounds according to the
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present invention are those having the structural for- 30
mula I above wherein:
R!is hydrogen or alkyl of 1 to 4 carbon atoms;
RZ and R3 are each hydrogen;
Z represents the motety 55
R* R’
H | | H
—C=C—C=C—
60

completing an aromatic nucleus; and
R4 and R> are each individually hydrogen, cyano,
halogen, or alkyl or alkoxy of 1 to 4 carbon atoms;
X 1s sulfur; and
MisLit, Na+, K+, Zn++, Cd++, Pb++, Mn+~+, &5
Cat++, Mg+, Sr++, or Bi™* 10n.
Exemplary preferred compounds according to the
present invention are tabulated below:

4
TABLE I

a =

M®Pr/q ©§e=(C = C——N=—CH,C=CH>

No. M B R! R4 RS
| APbt H H H
2 $Znt t H H H
3 §Cd+ + H H H
4 iPb+ + H —CH» — CH;
5 A Znt T H N - (N
6 1Cd*r + H —(QOCH; — OCHj3
7 iPbt t —CH; —QOCH;3 — (OCHj;
B 4Znt* — CH3 H H
g ACd*+ + H Br H
10 ACat H H H
il iMg+ H ~—QCH 3 —OCH:
12 Na+ —CH3 —~QCH3; —OCH;

Compounds of the present invention can be prepared
by hydrolyzing the corresponding N-alkenyl aromatic
thiazolium salt in an aqueous or dilute gelatin solution
using an appropriate base, such as sodium hydroxide,
and, if necessary, performing a cation exchange reaction
using an aqueous solution of a suitable salt, such as a
nitrate, of the desired cation. These procedures are
analogous to those reported by W. H. Mills, et al,, J.
Chem. Soc., 123,2353 (1923) and R. R. Williams and A.
E. Ruehle, J. Amer. Chem. Soc., 37, 1856-76 (19335).

The N-alkenyl aromatic thiazolium salts can be pre-
pared by reacting the corresponding aromatic thiazole
with an appropriate alkenyl hahde.

The silver halide emulsions employed in the present
invention can be any of the silver halide emulsions
known in the art which are desirably protected against
latent image fading. The silver halide emulsions can be
comprised of silver bromide, silver chlonde, silver chlo-
robromide, silver chloroiodide, silver bromoiodide,
silver chlorobromoiodide or mixtures thereof. The
emulsions can include coarse, medium or fine grain
silver halide grains and can be monodisperse or polydis-
perse.

The silver halide emulsions are preferably negative-
working emulsions. They can be chemically sensitized
with active gelatin, as illustrated by T. H. James, The
Theory of the Photographic Process, 4th Ed., Macmul-
lan, 1977, pp. 67-76, or with sulfur, selenium, tellurium,
gold, platinum, palladium, iridium, osmium, rhenium or
phosphorus sensitizers or combinations of these sensitiz-
ers, such as at pAg levels of from 5 to 10, pH levels of
from 5 to 8 and temperatures of from 30° to 80° C,, as
illustrated by Research Disclosure, Vol 134, June 1973,
Item 13452, Sheppard et al U.S. Pat. No. 1,623,499,
Matthies et al U.S. Pat. No. 1,673,522, Waller et al U.S.
Pat. No. 2,399,083, Damschroder et al] U.S. Pat. No.
2,642,361, McVeigh U.S. Pat. No. 3,297,447, Dunn U.S.
Pat. No. 3,297,446, McBride U.K. Pat. No. 1,315,755,
Berry et al U.S. Pat. No. 3,772,031, Gilman et al U.S.
Pat. No. 3,761,267, Ohi et al U.S. Pat. No. 3,857,711,
Klinger et al U.S. Pat. No. 3,565,633, Oftedahl] U.S. Pat.
Nos. 3,901,714 and 3,904,415 and Simons U.K.. Pat. No.
1,396,696, chemical sensitization being optionally con-
ducted in the presence of thiocyanate derivatives, as
described in Neitz et al U.S. Pat. No. 2,222,264,
Damschroder U.S. Pat. No. 2,642,361; thioether com-
pounds, as disclosed in Lowe et al U.S. Pat. No.
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2,521,926, Williams et al U.S. Pat. No. 3,021,215 and
Bigelow U.S. Pat. No. 4,054,457 and azaindenes,
azapyridazines and azapyrimidines, as described In
Dostes U.S. Pat. No. 3,411,914, Kuwabara et al U.S.
Pat. No. 3,554,757, Ogucht et al U.S. Pat. No. 3,563,631
and Oftedahl U.S. Pat. No. 3,901,714. Additionally or
alternatively, the emulsions can be reduction sensitized
e.g., with hydrogen, as illustrated by Janusonis U.S. Pat.
No. 3,891,446 and Babcock et al U.S. Pat. No.
3,984,249, by low pAg (e.g., less than 5) high pH (e.g.,-
greater than 8) treatment or through the use of reducing
agents, such as stannous chloride, thiourea dioxide,
polyamines and amineboranes, as illustrated by Allen et
al U.S. Pat. No. 2,983,609, Oftedahl et al Research Dis-
closure, Vol. 136, August 1975, Item 13654, Lowe ¢t al
U.S. Pat. Nos. 2,518,696 and 2,739,060, Roberts et al
U.S. Pat. Nos. 2,743,182 and '183, Chambers et al U.S.
Pat. No. 3,026,203 and Bigelow et al U.S. Pat. No.
3,361,564. (Research Disclosure 1s published by Indus-
trial Opportunities Ltd., Homewell, Havant Hampshire,
P09 1EF, United Kingdom).

The silver halide emulsions can be spectrally sensi-
tized with dyes from a variety of classes, including the
polymethine dye class, which includes the cyanines,
merocyanines, complex cyanines and merocyanines
(i.e., tri-, tetra-, and poly-nuclear cyanines and merocya-
nines), oxonols, hemioxonols, styryls, merostyryls and
streptocyanines. Particularly useful dyes are benzoxaz-
ole, benzimidazole and benzothiazole carbocyanine
dyes.

The photographic silver halide emulsions can contain
various colloids alone or in combination as vehicles.
Suitable hydrophilic material include both naturally
occurring substances such as proteins, protein deriva-
tives, cellulose derivatives e.g., cellulose esters, gelatin
e.g., alkali-treated gelatin (cattle, bone or hide gelatin)
or acid-treated gelatin (pigskin gelatin), gelatin deriva-
tives e.g. acetylated gelatin, phthalated gelatin and the
like, polysaccharides such as dextran, gum arabic, zein,
casein, pectin, collagen derivatives, collodion, agar-
agar, arrowroot, albumin and the like. The vehicles can
be hardened by conventional procedures. Further de-
tails of the vehicles and hardeners are provided in Re-
search Disclosure, December 1978, Item 17643, Sec-
tions IX and X.

The latent image stabilizing compound can be added
to the silver halide emulsion at any point subsequent to
precipitation of the silver halide grains so that it will
interact with the silver halide grains prior to exposure
of the emulsion. Preferably, the latent image stabilizing
compound is added to the emulsion after chemical and
spectral sensitization, but prior to coating. However, it
can be present during these sensitization processes.

The optimum amount of latent imge stabilizing com-
pound added to the emulsion will depend upon such
factors as the particular latent 1mage stabilizing com-
pound, the particular silver halide emulsion, the loca-
tion of latent image formation, the nature of other com-
ponents of the emulsion, and the like. Useful amounts
are generally within the range 0.005 to 100 millimoles
(hereinafter also designated mmoles) of latent image
stabilizer per mole of silver. Preferably, the latent image
stabilizing compound 1s incorporated in the emulsion 1n
an amount of 0.05 to 10 millimoles of latent image stabi-
lizer per mole of silver.

The photographic silver halide emulsions of this in-
vention and photographic elements employing them
can contain other addenda conventional in the photo-

10

i35

20

235

30

35

40

45

50

55

65

6
graphic art. Useful addenda are described, for example,
in Research Disclosure, December 1978, Item 17643.
Useful addenda include spectral sensitizing dyes and
desensitizers, antifoggants, couplers (such as dye-form-
ing couplers, masking couplers and DIR couplers) DIR
compounds, anti-stain agents, image dye stabilizers,
absorbing materials such as filter dyes and UV absorb-
ers, light scattering materials, coating aids, plasticizers
and lubricants, and the like.

The photographic elements of the present invention
can be simple black-and-white or monochrome ele-
ments comprising a support bearing a layer of the silver
halide emulsion, or they can be multilayer and/or multi-
color elements. They can be designed for processing
with separate solution or for in camera processing. Mul-
ticolor elements contain dye image-forming units sensi-
tive to each of the three primary regions of the spec-
trum. Each unit can be compnised of a single emulsion
layer or of multiple emulsion layers sensitive to a given
region of the spectrum. The layers of the element, in-
cluding the layers of the image-forming units, can be
arranged in various orders as known in the art. In an
alternative format, the emulsion or emulsions can be
disposed as one or more segmented layers, e.g., as by
the use of microvessels or microcells, as described in
Whitmore U.S. patent application Ser. No. 184,714 filed
Sept. 9, 1980[.], now U.S. Pat. No. 4,362,806.

A preferred color photographic element according to
this invention comprises a support bearing at least one
blue-sensitive silver halide emulsion layer having asso-
ciated therewith a yellow dye-forming coupler, at least
one green-sensitive silver hahde emulsion layer having
associated therewith a magenta dye-forming coupler
and at least one red-sensitive silver halide emulsion
layer having associated therewith a cyan dye-forming
coupler, at least one of the stiver halide emulsion layers
containing a latent image stabilizing compound of this
invention. In accordance with a particularly preferred
aspect of the present invention, the latent image stabiliz-
ing compound is contained in a yellow dye-forming
blue-sensitive silver halide emulsion.

The elements of the present invention can contain
additional layers conventional in photographic ele-
ments, such as overcoat layers, spacer layers, filter lay-
ers, antihalation layers, scavenger layers and the like.
The support can be any suitable support used with pho-
tographic elements. Typical supports include polymeric
films, paper (including polymer-coated paper), glass
and the like. Details regarding supports and other layers
of the photographic elements of this invention are con-
tained in Research Disclosure, December 1978, Item
17643, referred to above, the disclosure of which 1s
incorporated herein by reference.

The following examples further illustrate this inven-

tion.

PREPARATION OF COMPOUND 1

The mercaptide of the following structure was pre-
pared:



Re. 32,195

{(Compound 1)

Z—)—I
I
®

Pl +1OS —CH>—CH=CH>

3-Allylbenzothiazolium tosylate (347 mg, | milh-
mole) was dissolved in a 1% agueous gelatin solution
(270 g} at pH 4.9. Agueous sodium hydroxide solution
(2 millimoles, 0.25 m) was added (pH 6.4). An aqueous
lead nitrate solution (165.6 mg, 0.5 millimole) was added
to give a cloudy, yellowish dispersion. The pH was
adjusted to 6.0 prior to use as a latent image stabilizer
addendum.

PREPARATION OF COMPOUND 2

Compound 2 was prepared similarly as Compound 1,
except that a source of Zn+ 7 ions was substituted for
the source of Pb+ + ions.

PREPARATION OF COMPOUND 3

Compound 3 was prepared similarly as Compound 1,
except that a source of Cd+ + tons was substituted for

the source of Pb+ + 10ns.

PREPARATION OF COMPOUND 12

The mercaptide of the following structure was pre-
pared.

(i:H_v_, (Compound 12)
T
Na® ©§ N—CH;—CH=CHj;
H:CO OCH-
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3-Allyl-5,6-dimethoxy-2-methylbenzothiazolium hex-

afluorophosphate (50 mg, 0.126 millimole) was dis-
solved in methyl alcohol (24 ml) and treated with a 2
molar equivalent of agueous sodium hydroxide (1 ml,
0.25 m) to obtamn Compound 12.

PREPARATION OF COMPOUND 7

Compound 7 was prepared similarly as Compound
12, but Pb+* + ions were substituted for Na+ ions by an
ion-exchange procedure.

EXAMPLES 1-3

A series of photographic silver halide coatings were
prepared as follows:

A nonspectrally sensitized, sulfur and gold-sensitized,
0.8 um silver bromide emulsion at a pH of approxi-
mately 5.0 and pAg of 9.0 was prepared. To individual
portions of the emulsion were added compounds as
indicated in Table II, which follows. The individual
emulsions were then coated on a poly(ethylene tere-
phthalate) film support at a coverage of 5.81 grams
silver per square meter and 13.2 grams gelatin per
square meter. After drying, individual portions of each
of the coatings were tested using three different proce-
dures as follows:

A. Exposed through a step inlet for 1/25 second to a
500 watt, 2850° K. tungsten light and immediately pro-
cessed for 6 minutes in a p-methylaminophenol sul-
fatehydroquinone developer, fixed, washed and dried.

B. Stored for one week at 48.9° C. and 50% relative
humidity and then exposed and processed as in (A).

C. Exposed as in (A), stored for one week as in (B)
and then processed as in (A).

The relative speeds obtained with the coatings using
each of the three procedures are shown in Table 11,
which follows. Procedure (C) shows the effect of latent
image fading relative to both procedures (A) and (B).
The greater the loss of relative speed, the greater the
amount of latent image fading.

TABLE 11
__Relative Speed _
Coating Compound (mmoles/mole Ag) A B C
1 (control) none nonge 100 316 100
2 (Example 1) H 3 69 110 151
|
}Pb @ O§=—C = C==N—CH>—CH=CH),
3 {Example 2) H 3 78 112 178

T

§Za @ O§—C == C=—=N—CH>»—CH=CH;

N
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TABLE ll-continued
Relative Speed
Coating Compound (mmoles/mole Ag) A B C
4 (Example 3} H 3 100 145 182
T
§Cd @ O§=C = C—N~CH3;—CH=CH>
5 (comparison) Pb{NO;3)> [.5 83 295 83
6 {comparison) Zn{NQ ) 1.5 94 27.5 94
7 (comparison) Cd{NO3)) 1.5 94 24 115

The data show that the coatings containing latent 20

image stabilizers according to the present invention
exhibit higher relative speeds than the control coating
to which no latent image stabilizer was added. Coatings
5, 6 and 7 demonstrate that the improvement 1n latent
image stabilization achieved can not be attributed
merely to the presence of the divalent metal ion. The
addition of lead and zinc 10ns absent the organic moiety
of latent image stabilizers of this invention resulted 1n a
loss of speed as compared to the control when exposure
1s delayed one week. The similar coating employing
cadmium ion resulted in less of a speed increase as com-
pared to the control than achieved with the latent image
stabilizers of the present invention.

25

30

EXAMPLES 4 and 5

A series of coatings were prepared and evaluated
similarly as in Examples 1 through 3. The results again
show that latent image stabilizers according to the pres-
ent invention produce higher speed in coatings pro-
cessed one week after exposure as compared to the
control coating lacking any latent image stabilizer ad-
denda. A further comparison is provided with an analo-
gous benzothiazole and with a corresponding silver salt.
The latent image stabilizers of the invention are shown
to produce higher speeds than the corresponding ben-
zothiazole. The results are summarized below 1n Table
I11.

TABLE 111
Relative Speed
Coating Compound {mmoles/mole Ag) A B C
8 (control) none none 100 209 52
9 (comparison) 3 78 97 35
CH>O
S
@}—cm PF¢E
N
CH;0 |
CHCH=CH;
10 (Example 4) ('3H3 3 82 100 T8
=
Na® ©5—C = C—N=—CH>»—CH==CH;
H3iCO OCH;
[1 (Example 3) (iIHg, 3 82 110 65
C=0

éPh@

H3CO

8§—C = C—~N—CH;—CH=CH;

OCH:
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TABLE IIl-continued

Relative Speed

Coating Compound (mmoles/maoie Ag) A B C
12 {comparison} (|3H:-, 3 B0 71 45
C=0

I
Agd O8§=—(C= C~N=-CH>—CH=CH;

1t will be understood that variations and modifications

can be effected within the spirit and scope of the inven-

HACO OCH;
EXAMPLE 6 15
A series of coatings were prepared and evaluated tion.
summlarly as in Examples 1 through 3. The results again What s claimed is:
show that the latent image stabilizer according to the 1. A photographic silver halide emulsion containing a

present Invention produces higher speed in a coating latent image stabilizing amount of a compound repre-

processed one week after exposure as compared to the 20 Sented by the formula:
control coating lacking any latent image stabilizer. Fur-

ther comparisons with an analogous benzoxazole and an

analogue of the latent image stabilizer in which oxygen

replaces selenium shows the latent image stabilizer of

the imnvention to produce a higher speed. The results are

summarized below in Table IV.

TABLE IV
Relative Speed
Coating Compound (mmoles/mole Ag) A B C
13 {controi) none none 10G 276 50

14 (comparison) ] 120 145 100
S
| :I @}-CH:i PF,©
N
| .

CHy—CH=CH>

IS (companson) 3 83 115 &7
e
%}cm PES
|

CH;—CH=CH;

16 (Example 6) CHi—C=0 3 89 {00 107
o
Naf OSe N=CH;CH=CH>
17 {comparison) 3 9] 269 49
O
>—CH3 PF;&
3,
|
CHy—CH=CH:
18 {comparison) CH3;~C=0 3 82 42 41
l
Na& 90 N—CH;CH=CHj;

This invention has been described in detail with par-
ticular reference to preferred embodiments thereof but
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RI
I
YN C=0
»’ N |
“
MSP/nOX—C C—N—CH»C=CH
k2 R

wherein:

R!1s hydrogen, alkyl, or aryl;

RZ and R? are each individually hydrogen, alkyl,
alkoxy, carboxy, alkoxycarbonyl, or aminocarbo-
nyl;

X 1s a middle chalcogen chosen from the class consist-
ing of sulfur and selenium;

Z represents the atoms completing an aryl aromatic
nucleus;

n ts an integer of 1 or 2; and

M®®"is a cation of valence n chosen from the group
consisting of an onium 1on, an ion from group IA or
[IA, and a metal 1on from Group 1IB, VIIB, IVA,
or VA.

2. A photographic silver halide emulsion according
to claim 1 wherein aryl consists of from 6 to 10 ring
carbon atoms and alkyl consists of from 1 to 8 carbon
atoms.

3. A photographic silver halide emulsion containing a
latent image-stabilizing amount of a compound repre-
sented by the formula:

RI

|

T
N—CH>C=CH

2R3

M&n/nOX

R4 R>
wherein:

R!is hydrogen, alkyl, or phenyl;

R? and R? are each individually hydrogen, alkyl,
alkoxy, carboxy, alkoxycarbonyl, or aminocarbo-
nyl;

R4 and R> are each individually hydrogen, alky],
alkoxy, phenyl, cyano, halogen, carboxy, alkylcar-
bonyl, phenylcarbonyl, alkoxycarbonyl, phenox-
ycarbonyl, or aminocarbonyl;

X 1s a middle chalcogen chosen from the class consist-
ing of sulfur and selenium;

n 1s an integer of 1 or 2; and

M®©®” is a metal cation chosen from Group IA, IIA,
IIB, VIIB, IVA, and VA;

alkyl in each occurrence including from 1 to 8 carbon
atoms.

4. A photographic silver halide emulsion of claim 3

wherein:

R!is hydrogen or alkyl of 1 to 4 carbon atoms:

RZ and R are each hydrogen;

R#and R are each individually hydrogen or alkyloxy
or alkyl of 1 to 4 carbon atoms; and

M7 is a divalent metal cation,

5. A photographic silver halide emulsion of claim 3

wherein the latent image stabilizing compound is repre-
sented by the structural formula:

10

15

20

23
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35

45
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53

65

RI
\ '

C=0

] H

N—CH,C=CH;

MP7/mOS=C=

wherein:

R!is hydrogen or methyl;

R4 and R° are individually hydrogen, methyl, or me-

thoxy;

n is an integer of 1 or 2; and

M® is a cation chosen from the group consisting of

lithium, sodium, potassium, magnesium, calcium,
strontium, manganese, zinc, cadmium, lead, and
bismuth.

6. A photographic silver halide emulsion of claim 1,
3, or 3 wherein the latent image stabilizing compound is
present in an amount of from 0.005 to 100 millimoles per
mole of silver.

7. A photographic element comprising a support
bearing a layer of a silver halide emulsion of any one of
claams 1, 3 or §.

8. A photographic element of claim 7 wheremn the
latent image stabilizing compound is present in an
amount of from 0.005 to 100 millimoles per mole of
silver,

9. A photographic element of claim 7 wherein the
latent image stabilizing compound is present in an
amount of from 0.035 to 10 millimoles per mole of silver.

10. In a color photographic element comprising a
support bearing at least one blue-sensitive silver halide
emulsion layer having associated therewith a yellow
dye-forming coupler, at least one green-sensitive silver
halide emulsion layer having associated therewith a
magenta dye-forming coupler, and at least one red-sen-
sitive silver halide emulsion layer having associated
therewith a cyan dye-forming coupler, the improve-
ment wherein at least one of the silver halide emulsion
layers contains a latent image stabilizing amount of a
compound represented by the formula:

RI
|
T
MPr/OX N—CH;C=CH
22 R
R# RS

wherein:

R!is hydrogen, alkyl, or phenyl;

R? and R? are each individually hydrogen, alkyl,
alkoxy, carboxy, alkoxycarbonyl, or aminocarbo-
nyl;

R#* and RV are each individually hydrogen, alkyl,
alkoxy, phenyl, cyano, halogen, carboxy, alkylcar-
bonyl, phenylcarbonyl, alkoxycarbonyl, phenox-
ycarbonyl or aminocarbonyl;

X 1s a middle chalcogen chosen from the class consist-
ing of sulfur and selenium;

n 1s an integer of 1 or 2;

M®” is a metal cation chosen from Group 1A, IIA,
IIB, VIIB, IVA, and VA and



Re. 32,195

15

alkyl in each occurrence including from 1 to 8 carbon
atoms.
11. A color photographic element of claim 10
wherein:
R!is hydrogen or alkyl of 1 to 4 carbon atoms:
RZ and R4 are each hydrogen; and
R4 and R- are each individually hydrogen and alkoxy
or alkyl of 1 to 4 carbon atoms.
12. In a color photographic element of claim 10
wheretn the latent image stabilizing compound is repre-
sented by the structural formula:

MD? g OS=—~CH=C ]';I—CHQCH=CH2
C=0
|
H
wherein:

M®2/2 is a lead, zinc, or cadmium cation.

13. A color photographic element of any one of
claims 10, 11 or 12 wherein the latent image stabilizing
compound 1s contained 1n a blue-sensitive silver halide
emulsion layer.

14. A color photographic element of any one of
claims 10, 11 or 12 wherein the latent image stabilizing
compound is present in an amount of from 0.05 to 10
millimoles per mole of silver.

15. A process of stabilizing a photographic silver

10

15

20

25

hahde emulsion against fading of the silver halide latent 5,

image between imagewise exposure and development of
a visible image, comprising adding to the emulsion prior

33

45

50

55

63

16

to exposure a latent image stabilizing amount of a com-
pound represented by the formula:

R]
XN (I:=0
’.f \‘ |
ME"/nOX~—C C=—~N—CH,C=CH
||
R? R
wherein:

R!is hydrogen, alkyl, or aryl;

RZ and RJ are each individually hydrogen, alkyl,
alkoxy, carboxy, alkoxycarbonyl, or aminocarbo-
nyl:

X 1s a middle chalcogen chosen from the class consist-
ing of sulfur and selenium;

Z represents the atoms completing an ary] aromatic
nucleus;

n 1s an integer of 1 or 2; and

M®” is a cation of valence n, chosen from the group
consisting of an onium ion, an ion from Group IA
or lIA, and a metal ion from Group IIB, VIIB,
IVA, or VA,

16. A process of claim 15 wherein the latent image

stabilizing compound is added to the emulsion prior to
coating 1n an amount of from 0.005 to 100 millimoles per
mole of silver.

17. A process of claim 15 wherein the latent image
stabilizing compound is added following chemical and

spectral sensitization.
. * x W *
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