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ABSTRACT OF THE DISCLOSURE 

Antifoggant precursors of the Formula A-Z, wherein 
A is an antifoggant nucleus resultant from the deprotoni 
zation of the antifoggant A-H, and Z is a moiety which 
masks the antifoggant functionality of A, provide substan 
tially no antifoggant effect on photographic systems in 
which they are contained until cleavage of the masking 
moiety from the antifoggant nucleus is accomplished. 

mos...wamim 

The present invention relates to photography and more 
particularly to photographic products and processes. 

It has been extensively reported in literature pertaining 
to photography that photosensitive silver halide emul 
sions, and particularly photosensitive gelatino-silver ha 
lide emulsions, have a tendency to lose sensitivity and to 
become spontaneously developable without exposure to 
light. This phenomenon, characterized as "chemical fog,' 
may be defined as the density above base level that is de 
veloped in emulsion areas that have received no inten 
tional exposure and, in general, is not uniformly distrib 
uted over a selectively photoexposed emulsion, being 
greatest in the unexposed areas and decreasing with in 
creased exposure in a non-linear manner. 

In both silver and color photographic systems, the lat 
ter where silver halides are used to control image dye 
formation, fog results in a loss of image acuity. 

'Chemical fog may be divided into two classes: inherent 
fog, that is, fog which is emulsion initiated; and induced 
fog, that is, fog which is initiated during development. 
Induced fog appears to be due to physical development 
about extra-granular centers and inherent fog is probably 
due to the presence of grains bearing a catalytic site sensi 
tivity speck which is unavoidably introduced and which is 
equivalent in its properties to latent image. Induced fog 
accordingly may be unaffected by the level of inherent 
fog. Thus it will be readily appreciated that an emulsion 
susceptible to the development of chemical fog requires 
silver halide grains possessing a catalytic center of suffi 
cient size to be spontaneously developable and/or grains 
unprotected from non-discriminatory development. 

Various and sundry procedures and additives have been 
disclosed in the art to provide an increase in the stability 
of photosensitive silver halide emulsions by reducing the 
tendency of photosensitive compositions to fog. These 
procedures usually increase the speed-to-fog ratio; other 
wise there would be no point in using them unless the 
requirement for a low fog level completely overrides that 
for sensitivity. In general, the methods available for the 
control of fog are to increase the bromide ion concentra 
tion during the emulsion fabrication process; select "fog 
free” gelatins, i.e., gelatins which are free of fogging con 
taminants and which have desirable ratios of restrainer to 
sensitizer; reduce the level of chemical sensitization; and 
add inorganic or organic fog retarding adjuncts. 

This invention relates primarily to the latter item above, 
and more particularly to the use of a specified class of 
organic antifoggant precursors. 
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Accordingly, it is a primary object of the present inven 

tion to provide novel photographic products, and proc 
esses utilizing same, which exhibit decreased susceptibility 
to fog formation. 

Another object of the present invention is to provide 
novel processes and products, particularly adapted for 
obtaining monochromatic and multichromatic images by 
diffusion transfer, which exhibit decreased fog formation 
throughout an extended temperature range. 
A still further object of the present invention is to pro 

vide novel photographic elements comprising not less than 
one silver halide emulsion having associated therewith 
specified transfer image-forming components which ex 
hibit increased effective processing temperature latitude. 

Another object of the instant invention is to provide 
novel antifoggant precursors for use in photographic en 
vironments, said antifoggant precursors possessing sub 
stantially no antifoggant properties until contacted with 
a processing composition. 
A further object of the instant invention is to provide 

a mechanism whereby the active site on an antifoggant 
compound is masked until said compound is contacted 
with an alkaline processing solution. 
An additional object of the present invention is to pro 

vide novel hydrolyzable compounds which possess anti 
foggant properties only in their hydrolyzed state. 

Another object of the present invention is to minimize 
changes in film speed of a given photographic system as 
a function of temperature and to control fog of said sys 
tem throughout the operating temperature range thereof. 

Other objects of the instant invention will in part be 
obvious and will in part appear hereinafter. 
The invention accordingly comprises the process in 

volving the several steps and the relation and order of 
one or more of such steps with respect to each of the 
others and the product possessing the features, properties 
and the relation of the elements which are exemplified in 
the following detailed disclosure and the scope of the 
application of which will be indicated in the claims. 

For a fuller understanding of the nature and objects of 
the invention reference should be had to the following 
detailed description taken in connection with the accom 
panying drawing wherein: 

FIG. 1 is a diagrammatic enlarged cross-sectional view 
of one embodiment of a film unit for obtaining multicolor 
images by a diffusion transfer photographic process illus 
trating the association of elements during one stage of the 
performance of a diffusion transfer process, the thickness 
of the various materials being exaggerated. 

In diffusion transfer processes for the formation of 
transfer images, an exposed photographic emulsion is de 
veloped and, substantially concurrently therewith, an 
imagewise distribution of transfer image-forming com 
ponents is provided as a function of the point-to-point de 
gree of development. At least part of that imagewise dis 
tribution is transferred by diffusion to a contiguous image 
receiving layer to provide the desired transfer image for 
mation to that layer. 

In diffusion transfer processes for the formation of 
silver transfer images, an exposed silver halide emulsion 
is developed and, substantially concurrently therewith, 
an imagewise distribution of soluble silver complex is 
obtained by reaction of a silver solvent with silver halide 
of the emulsion as a function of its point-to-point degree 
of exposure. Preferably, the photosensitive silver halide 
emulsion is developed with a viscous processing composi 
tion which is spread between an element comprising the 
silver halide emulsion and a print-receiving element com 
prising a suitable silver precipitating layer. The processing 
composition affects development of the emulsion and sub 
stantially simultaneously therewith forms a soluble silver 
complex, for example, a thiosulfate or thiocyanate, as 
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a function of the point-to-point degree of emulsion ex 
posure. This soluble silver complex is, at least in part, 
transported in the direction of the print receiving element 
and the silver thereof is largely precipitated in the silver 
precipitating layer of said element to form a transfer image 
therein. 

U.S. Pats. Nos. 2,647,049; 2,661,293; 2,698,798; and 
2,802,735 disclose subtractive color diffusion transfer 
processes wherein color coupling techniques are utilized 
which comprise, at least in part, reacting one or more de 
veloping agents and one or more color formers, as a func 
tion of the photoexposure of a photographic emulsion, to 
provide a color image to a superposed image-receiving 
layer. U.S. Pat. No. 3,019,124 discloses the manufacture 
of photographic color screen elements particularly adapted 
for employment in multicolor diffusion transfer proc 
esses; and U.S. Pats. Nos. 2,968,554 and 2,983,606 dis 
close diffusion transfer processes where in a color screen 
element is utilized to provide a multicolor transfer image 
to a superposed image-receiving layer. U.S. Pats. Nos. 
2,774,668; 2,983,606; and 3,345,163 disclose diffusion 
transfer processes wherein complete dyes are utilized to 
provide a color transfer image to a superposed image 
receiving layer. 
As disclosed in the aforementioned U.S. Pat. No. 

2,983,606, a photosensitive element containing a dye de 
veloper and a silver halide emulsion is exposed and wetted 
by a liquid processing composition, for example, by emer 
sion, coating, spraying, flowing, etc., in the dark, and the 
exposed photosensitive element is superposed prior to, 
during or after wetting on a sheet-like support element 
which may be utilized as an image-receiving element. In a 
preferred embodiment, the liquid processing composition 
is applied to the photosensitive element in a substantially 
uniform layer as the photosensitive element is brought 
into superposed relationship with the image-receiving 
layer. The liquid processing composition permeates the 
emulsion to initiate development. The dye developer is 
immobilized or precipitated in, for example, exposed areas 
as a function of the development. Such immobilization is 
apparently, at least in part, due to a change in the solu 
bility characteristics of the dye developer upon oxida 
tion; particularly with regard to its solubility in alkaline 
solutions. It may also be due in part to a tanning effect 
on the emulsion by oxidized developing agent and in part 
to a localized exhaustion of alkali as a result of develop 
ment. In the exposed and partially exposed areas of the 
emulsion, the dye developer, unreacted and diffusible, 
provides an imagewise distribution of unoxidized dye de 
veloper dissolved in a liquid processing composition as a 
function of the point-to-point degree of exposure of the 
silver halide emulsion. At least part of this imagewise 
distribution of unoxidized dye developer is transferred 
by imbibition to a superposed image-receiving layer or 
element. Under certain conditions the layer of liquid 
processing composition may be utilized as the image 
receiving layer. The image-receiving element receives a 
depthwise diffusion of dye developer without appreciably 
disturbing the imagewise distribution thereof to provide 
the color transfer image. The image-receiving element 
may contain agents adapted to mordant or otherwise fix 
dye developer. If the color of the transferred dye developer 
is affected by change in the pH of the image-receiving 
element, this pH may be adjusted to provide a pH afford 
ing the desired color. The desired dye image carried by the 
image-receiving layer may be separated from the photo 
sensitive element by stripping at the end of a suitable 
imbibition period. 
Dye developers are compounds which contain in the 

same molecule both the chromophoric system of a dye and 
also a silver halide developing function. By a "silver halide 
developing function' is meant a grouping adapted to de 
velop exposed silver halide. A preferred silver halide 
developing function is a hydroquinonyl group. Other 
suitable developing functions include ortho-dihydroxy 
phenyl and ortho- and para-amino Substituted hydroxy 
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phenyl groups. In general, the development function in 
cludes a benzenoid developing function, that is, an aro 
matic developing group which forms quinonoid or quinone 
Substances when oxidized. 
An extensive compilation of such compounds is set 

forth in the aforementioned U.S. Pat. No. 2,983,606 and, 
in particular, in the various U.S. patents and copending 
applications incorporated by reference therein. 

In general, the preferred dye developers comprise 
monoazo and anthraquinone dyes which possess one or 
two hydroquinonyl groups attached to the auxochromo 
phoric system of the dye by means of a conjugation-inter 
rupting divalent group Such as, for example, an alkylene 
group. 

Multicolored images may be obtained using color image 
forming components, such as, for example, the previously 
mentioned dye developers, in diffusion transfer processes, 
by several techniques. One such technique contemplates 
the use of a photosensitive silver halide stratum compris 
ing at least two sets of selectively sensitized minute photo 
sensitive elements arranged in the form of a photosensi 
tive screen. Transfer processes of this type are disclosed in 
the previously noted U.S. Pat. No. 2,983,606. In such 
an embodiment each of the minute photosensitive elements 
has associated therewith an appropriate dye developer in 
or behind a silver halide emulsion portion. In general, 
a suitable photosensitive screen prepared in accordance 
with the disclosure of said patent comprises minute red 
sensitized emulsion elements, minute green sensitized 
emulsion elements and minute blue sensitized emulsion 
elements arranged in side-by-side relationship in a Screen 
pattern and having associated therewith, respectively, a 
cyan dye developer, a magenta dye developer and a yellow 
dye developer. 
Another process for obtaining multicolor transfer im 

ages utilizing dye developers employs an integral multi 
layer photosensitive element such as is disclosed in the 
aforementioned U.S. Pats. Nos. 2,983,606 and 3,345,163, 
wherein at least two selectively sensitized photosensitive 
strata and associated dye developers are Superposed on a 
single support and are processed simultaneously and with 
out separation with a single common image-receiving 
layer. A suitable arrangement of this type comprises a 
support carrying a red-sensitive silver halide emulsion 
stratum, a green-sensitive silver halide emulsion stratum, 
and a blue-sensitive silver halide emulsion stratum, said 
emulsions having associated therewith respectively, for 
example, a cyan dye developer, a magenta dye developer 
and a yellow dye developer. The dye developer may be 
utilized in the silver halide emulsion layer, for example, 
in the form of particles, or it may be employed as a layer 
behind the appropriate silver halide emulsion stratum, for 
example, a layer of dye developer applied by the use of 
a coating solution containing about 0.5 to 8%, by weight, 
of the respective dye developer. Each set of silver halide 
emulsion and associated dye developer strata may be 
separated from other sets by suitable interlayers, for ex 
ample, gelatin and the synthetic polymeric materials dis 
closed in copending application of Lloyd D. Taylor, Ser. 
No. 641,669, filed May 26, 1967, now U.S. Pat. No. 
3,421,892. In certain instances it may be desirable to 
incorporate a yellow filter in front of the green-sensitive 
emulsion and such yellow filter may be incorporated in 
an interlayer. However, where desirable, a yellow dye 
developer of appropriate spectral characteristics which is 
present in a state capable of functioning as a yellow filter 
may be employed. In such instances a separate yellow 
filter may be omitted. 
The preceding color image-forming components, that 

is, dye developers, are preferably selected for their ability 
to provide colors that are useful in carrying out subtractive 
color photography, i.e., cyan, magenta and yellow. It 
should be noted that it is within the scope of this inven 
tion to use mixtures of dye developers, for example, to 
obtain a desired color, e.g., black. Thus, it is to be under 
stood that the expression "color” as used herein is in 
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tended to include the use of a plurality of colors to obtain 
black, as well as the use of a single black dye developer. 

United States Pat. No. 3,362,819, issued on Jan. 9, 
1968, to Dr. Edwin H. Land, discloses image-receiving 
elements, particularly adapted for employment in color 
diffusion transfer processes, for example, of the type dis 
closed in aforementioned U.S. Pat. No. 2,983,606, which 
comprises a support layer possessing on one surface there 
of, in sequence, a polymeric acid layer, a timing layer or 
spacer layer in the preferred embodiment, and an image 
receiving layer adapted to provide a visible image upon 
transfer to said layer of diffusible dye image-forming sub 
Stance. 
As set forth in the last-mentioned application, the poly 

meric acid layer comprises polymers which contain acid 
groups, such as carboxylic acid and sulfonic acid groups, 
which are capable of forming salts with alkali metals, 
such as Sodium, potassium, etc., or with organic bases, 
particularly quaternary ammonium bases, such as tetra 
methyl ammonium hydroxide, or potentially acid-yielding 
groups, such as anhydrides or lactones, or other groups 
which are capable of reacting with bases to capture and 
retain them. The acid-reacting group is, of course, non 
diffusible from the acid polymer layer. In the preferred 
embodiments disclosed, the acid polymer contains free 
carboxyl groups and the transfer processing composition 
employed contains a large concentration of sodium and/or 
potassium ions. The acid polymers stated to be most use 
ful are characterized by containing free carboxyl groups, 
being insoluble in water in the free acid form, and by 
forming water-soluble sodium and/or potassium salts. 
One may also employ polymers containing carboxylic 
acid anhydride groups, at least some of which preferably 
have been converted to free carboxyl groups prior to im 
bibition. While the most readily available polymeric acids 
are derivatives of cellulose or of vinyl polymers, poly 
meric acids from other classes of polymers may be used. 
The acid polymer layer is disclosed to contain at least 

sufficient acid groups to effect a reduction in the pH of 
the image layer from a pH of about 12 to 14 to a pH of 
at least 11 or lower at the end of the imbibition period, 
and preferably to a pH of about 5 to 8 within a short 
time after imbibition. The pH of the processing composi 
tion employed preferably is of the order of at least 12 
to 14. 

It is, of course, necessary that the action of the poly 
meric acid be so controlled as not to interfere with either 
development of the negative or image transfer of unoxi 
dized dye developers. For this reason, the pH of the image 
layer is kept at a level of pH 12 to 14 until the positive 
dye image has been formed after which the pH is reduced 
very rapidly to at least about pH 11, and preferably about 
pH 9 to 10, before the positive transfer image is separated 
and exposed to air. Unoxidized dye developers containing 
hydroquinonyl developing radicals diffuse from the nega 
tive to the positive as the sodium or other alkali salt. The 
diffusion rate of such dye image-forming components thus 
is at least partly a function of the alkali concentration, 
and it is desired that the pH of the image layer remain 
on the order of 12 to 14 until transfer of the necessary 
quantity of dye has been accomplished. The subsequent 
pH reduction, in addition to its desirable effect upon 
image light stability, serves a highly valuable photographic 
function by substantially terminating further dye transfer. 
The processing technique thus effectively minimizes 
changes in color balance as a result of longer imbibition 
times in multicolor transfer processes using multilayer 
negatives. 
The spacer layer of the last-mentioned copending ap 

plication, for example, an inert spacer layer comprising 
polyvinyl alcohol or gelatin or a temperature inversely 
permeable polymeric material as disclosed in copending 
U.S. application Ser. No. 447,100, filed Apr. 9, 1965, 
now abandoned and replaced by continuation-in-part U.S. 
application Ser. No. 664,503, filed on Aug. 30, 1967, and 

5 

O 

20 

30 

40 

50 

60 

65 

70 

75 

6 
now U.S. Pat. No. 3,455,686, acts to "time” control the 
pH reduction by the polymeric acid layer. This timing is 
disclosed to be a function of the rate at which the alkali 
diffuses through the spacer layer. It was stated to have 
been found that the pH does not drop until the alkali has 
passed through the spacer layer, i.e., the pH is not reduced 
to any significant extent by the mere diffusion into the 
interlayer but the pH drops quite rapidly once the alkali 
diffuses through the spacer layer. 
AS examples of materials, for use as the image-receiv 

ing layer, mention may be made of solution dyeable 
polymers such as nylon, as, for example, N-methoxy 
methyl polyhexamethylene adipamide; partially hy 
drolyzed polyvinyl acetate; polyvinyl alcohol with or 
Without plasticizers; cellulose acetate with fillers, as, for 
example, one-half cellulose acetate and one-half oleic 
acid; gelatin; and other materials of a similar nature. 
Preferred materials comprise polyvinyl alcohol or gelatin 
containing a dye mordant such as poly-4-vinylpyridine, 
as disclosed in U.S. Pat. No. 3,148,061. 
AS has been alluded to above, the presence of an anti 

foggant in a photographic system may be responsible for 
reducing both inherent and induced fog and will, there 
fore, produce a more attractive end product, both from 
aesthetic and technological points of view. Such products 
doubtless have a competitive advantage over other photo 
graphic products not quite as attractive or technologically 
efficient. The antifoggant composition is particularly help 
ful in minimizing or preventing reaction of a dye 
developer With unexposed silver halide and may be added 
to the processing composition and/or to one or more 
processing composition-permeable layers of the photo 
Sensitive and/or image-receiving elements. The pertinent 
art has recognized many compounds which have fog in 
hibiting characteristics, such as sodium and potassium 
bromide and iodide, certain imidazoles, triazoles, tetra. 
Zoles, thiazoles, indazoles pyrazoles, pyrimidines, purines, 
etc. 

At low temperatures, when processing composition is 
distributed upon the contact surface of a selectively 
exposed photosensitive element of the aforementioned 
tripack configuration, development begins first in the 
blue-sensitive emulsion, since it contacts the processing 
composition before the other layers. Temperature-re 
tarded development, however, is slowed up even more 
by the restraining properties of antifoggant present and 
results, for example, in increased uncontrolled yellow 
dye developer transfer from the blue-sensitive emulsion 
to the image-receiving layer before complete develop 
mental control has been established. This causes what may 
be termed "yellow stain". It will be evident that at high 
temperatures the precise opposite happens, that is, the 
development rate is accelerated to a point where the re 
Straining effect of the antifoggant is of insufficient conse 
quence. The blue-sensitive emulsion will then be 
developed and the properly developed silver, combined 
With the fog present, will cause an over-control and 
thereby hold back the desired imagewise yellow dye dif 
fusion and result in an undesired shift in color balance 
of the transfer image. 

It has now been discovered that a given antifogging 
composition may be modified in such a way as to mask 
the primary site or sites responsible for the antifogging 
effect, said masking moieties preventing interaction be 
tween photosensitive silver halides and the antifogging 
composition. It has additionally been found that if such 
moieties are capable of being removed from said com 
pound by a mechanism such as, for example, hydrolysis, 
the antifogging nucleus will then be available to act 
upon the System. It will additionally be evident that such 
a hydrolysis mechanism will be directly dependent upon 
the ambient temperature since the rate of hydrolysis is 
a direct function of temperature, said rate doubling ap 
proximately every 10° C. increase in temperature. Such 
hydrolyzable antifoggant precursors are preferably sub 
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stantially nondiffusible and at least substantially less dif 
fusible in their unhydrolyzed form than in their hy 
drolyzed form. It is theorized that the rate of hydrolysis 
of the said antifoggant precursors is dependent upon tem 
perature, and, therefore, provides an effective means of 
controlling the availability of antifoggant in a given 
photographic system and insuring that development is 
carried out as unimpeded as possible by antifoggant effect 
in order to provide the optimum fog to image ratio which 
may be obtained at a given development temperature. It 
is also considered possible that, rather than the hydrolysis 
rate being the critical factor, the primary stimulus for 
the temperature-dependent release effect achieved here 
in may be solution rate; that is, the rate of Solution of 
antifoggant precursor in processing composition may be 
the basic parameter in determining the amount of antifog 
gant available to the system at any given time. It is to be 
understood that the precise mechanism through which 
antifoggant is released into a photographic environment 
has not been ascertained with certainty. Accordingly, the 
theories propounded herein are considered to be mere 
suggestions of possible mechanisms of operation and in 
no way limit the scope of the invention disclosed and 
claimed herein. Substantially any moiety which, upon hy 
drolysis, is capable of leaving the antifoggant nucleus 
intact may be utilized provided said moiety imparts no 
deleterious effects upon the antifoggant functionality. 
Among such antifogging precursors are those disclosed 
and claimed in copending application of Jerome Reid and 
David Carlson filed on the same date as the instant 
application, U.S. Ser. No. 756,884 wherein metal-com 
plexed antifoggant compounds are disclosed and claimed. 

While antifoggant precursors which are readily hy 
drolyzable in acidic, basic and neutral mediums are con 
templated by the instant invention it is preferred to utilize 
compounds which are principally base hydrolyzed or, 
more specifically, which are hydrolyzed to a greater de 
gree in base than, for example, in water. The rate of re 
lease of such preferred compounds should be directly 
proportional to the concentration of hydroxyl ions, i.e., 
the higher the pH, the greater the rate of hydrolysis, tem 
perature being constant. In instances where the antifog 
gant precursor is substantially hydrolyzed by water, said 
precursor may be encapsulated by any known technique 
in a medium which is saponified by, for example, alkali 
processing composition as, for example, cellulose acetate, 
benzoic anhydride containing polymers, etc. and incor 
porated directly in the film unit to insure a long shelf 
life. 

Generically speaking, the compounds included in the 
instant invention comprise antifoggant precursors which, 
prior to being activated, possess substantially no antifog 
gant properties; while after activation they substantially 
reduce fogging in a given silver halide photographic Sys 
tem. It is apparent that such precursors are extremely 
valuable in a photographic system which is to be utilized 
throughout a wide processing temperature range if their 
mechanism of activation is regulated as a function of 
processing temperature. 
The antifoggant precursors of the present invention 

may be visualized with respect to the formula: 

where A is an antifoggant nucleus resultant from the 
deprotonization of the antifoggant A-H, and Z is any 
moiety or moieties whose removal provides the requisite 
activation to the antifoggant nucleus. Z, therefore, may 
be considered to be any substituent which blocks the 
antifoggant functionality of the A nucleus; while after 
removal of the Z moiety or moieties the A nucleus is 
rendered effective as an antifoggant and the Z moiety 
or moieties are not deleterious to the antifoggant func 
tionality of said antifoggant A. 
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8 
A preferred subclass of antifoggant precursors within 

the context of the present invention may be visualized 
with respect to the formula: 

at a 
F N-Z, 
's--" 

wherein: Z is as described above and F is the nonmetal 
lic atoms necessary to complete a heterocyclic antifog 
gant nucleus. Specifically included within the atoms com 
prising F are carbon, oxygen, Selenium, Sulfur, nitrogen, 
etc. 
A further preferred group of antifoggant precursors 

within the above subclass may be visualized with refer 
ence to the formula: 

N 
7 N 

X 

Š3. ? 
Z. 

wherein: Y is carbon or nitrogen; X is nitrogen or C-R, 
where R is hydrogen or lower alkyl, i.e., containing less 
than six carbon atoms; and Z is as described above. 

It has been disclosed in U.S. patent application Ser. 
No. 689,611, of Howard G. Rogers, filed on Dec. 11, 
1967, and now U.S. Pat. No. 3,473,924 that certain 
compounds which may be generically defined as aza 
benzimidazoles provide excellent antifoggant functional 
ity to photographic systems, and particularly diffusion 
transfer photographic systems, and may be adapted for 
advantageous employment therein to provide increased 
latitude at the temperature range which is considered 
operative for the given system. Such compounds have 
been found to inhibit the formation of fog with substan 
tially no sacrifice in the effective speed of the photo 
graphic process in which it is utilized. 

It has been discovered that a certain class of antifog 
gant precursors derived from the azabenzimidazole nu 
cleus provides Superior antifoggant activity to a given 
photographic system only after hydrolysis of said com 
pounds has occurred. These compounds may generically 
be represented by the formula: 

wherein: 
R is a selected from the group consisting of hydrogen 

and lower alkyl groups, i.e., containing less than six car 
bon atoms; and Z is any group which is subject to 
cleavage from the azabenzimidazole nucleus by hydro 
lysis, as described above. 

It will be appreciated particularly with reference to 
U.S. patent application Ser. No. 689,611 cited above, 
that the compounds represented by the two formulae next 
above may contain various substituents in the 5 and/or 
6 position which enhance the antifoggant functionality 
of the compounds and are considered to be included 
within the scope of the present invention. More partic 
ularly, among the substituents which may be substituted 
in the 5 and/or 6 position are halogen, lower alkyl, e.g., 
containing less than six carbon atoms, nitro, amino, hy 
droxy, lower alkoxy, i.e., containing less than six car 
bon atoms, aryl, Sulfonamido, and carboxamido groups, 
it being understood that such substituents may together 
cCnstitute the atoms necessary to complete a cyclic struc 
ture, as, for example, 
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With regard to the substituent Z, it should be appre 
ciated that the only requisite for determining its con 
stitution is that it be capable of masking the antifog 
gant functionality of the given antifoggant radical 
until some stimulus for removal of said Z. moiety, e.g., 
hydrolysis, is imparted to the system. Among the radi 
cals most suitable for utilization as the Z. moiety are acyl 
and (3-acyl alkalene radicals. Exemplary of such remov 
able radicals which are representative of Z are: 

o -C=O; -GH-CH-i-K X --K >-NH-so-cal, 

O 

( > --K X-NH-so-Cha 
| -(-( >-NH-so-(CH-O-(CH-O-CH, 

O 

-C -NH-SO2-CH33 

It has been theorized that the antifoggant compounds 
displaying the strongest antifoggant activity possess weak 
electron donor moieties at the 5 and/or 6 position in 
the generic formula next above. Accordingly, in the most 
preferred embodiments of the present invention substit 
uents in the 5 and/or 6 position should inherently be 
weak electron doors. It will be additionally appreciated 
that R and any substituents which may be in the 5 and/ 
or 6 position above are intended to encompass equiv 
alents thereof including situations wherein the substit 
uents in the 5 and 6 position above are taken together 
to form an annulated hydrocarbon ring system. 

Illustrative of the compounds which may be utilized 
in the present invention are: 

N 
N-21 

{D (n) S. 
N 

OC) HN SN N O 

CH-CH-)- O 

O 

CH-S o-NH-(D-e-N N 
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N 

-0) NH-s O2-CH 
o-l-k > 

O= g-{ X-NH- SO2-C18H33 

N 

O) Y. 
N 

C. ^ Y 
-CIHs 

SN O 

O 

OC 
no-Ko 

O 

N- -k >-NH-SO2-C1s Has 
N 
/ 
N 

CO ) EIN 

At the option of the operator it has been determined 
that the antifoggant precursors of the present invention 
may be used alone or in conjunction with viable anti 
foggants. For example, with respect to a typical color 
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film processing composition containing a conventional 
antifoggant, such as benzotriazole and the like, gener 
ally in the order of about 2%, the antifoggants of the 
present invention may be added to the system with a 
concomitant reduction in the percentage of or elimina 
tion of the benzotriazole or like antifoggant. Under cer 
tain conditions utilization of small amounts of a second 
antifoggant may be found desirable to provide limited 
antifogging and restraining properties at very low tem 
peratures. 

In a preferred embodiment of the present invention, 
a photosensitive element is employed which is specifi 
cally adapted to provide for the production of a multi 
color dye transfer image and comprises a dimensionally 
stable support layer carrying at least two selectively sen 
sitized silver halide emulsion strata each having a dye 
developer material of predetermined color associated 
therewith which is soluble and diffusible in alkali at a 
first pH. 
The preferred photosensitive image-receiving element 

comprises an alkaline solution permeable polymeric layer 
dyeable by the dye developer; a polymeric spacer layer 
comprising a polymer possessing decreasing alkaline so 
lution permeability with increasing temperature; an al 
kaline solution permeable polymeric acid layer contain 
ing sufficient acidifying groups to effect reduction, sub 
sequent to substantial multicolor transfer dye image for 
mation, of the image-receiving element from the first pH 
to a second pH, at which the dye image-providing ma 
terial is insoluble and nondiffusible; and a dimensionally 
stable Support layer. 
The silver halide emulsions comprising the multicolor 

photosensitive laminate preferably possess predominant 
Spectral sensitivity to separate regions of the spectrum 
and each has associated therewith a dye, which is a sil 
wer halide developing agent and is, most preferably, sub 
stantially soluble in the reduced form only at the first 
pH, possessing a spectral absorption range substantially 
complementary to the predominant sensitivity range of 
its associated emulsion. In the preferred embodiment, 
each of the emulsion strata, and its associated dye, is 
separated from the remaining emulsion strata, and their 
associated dye, by separate alkaline solution permeable 
polymeric interlayers. 

In Such preferred embodiment of the invention, the 
silver halide emulsion comprises photosensitive silver 
halide dispersed in gelatin and is about 0.6 to 6 microns 
in thickness; the dye itself is dispersed in an aqueous 
alkaline Solution polymeric binder, preferably gelatin, as 
a separate layer about 1 to 7 microns in thickness; the 
alkaline solution permeable polymeric interlayers, prefer 
ably gelatin, are about 1 to 5 microns in thickness; the 
alkaline solution permeable and dyeable polymeric layer 
is transparent and about 0.25 to 0.4 mil. in thickness; the 
polymeric spacer layer intermediate the dyeable polymeric 
layer and the polymeric acid layer is transparent and 
about 0.1 to 0.7 mil. in thickness; the alkaline solution 
permeable polymeric acid layer is transparent and about 
0.3 to 1.5 mills. in thickness; and each of the dimension 
ally stable support layers are alkaline solution imperme 
able and about 2 to 6 mils. in thickness. It will be specif 
ically recognized that the relative dimensions recited 
above may be appropriately modified, in accordance with 
the desires of the operator, with respect to the specific 
product to be ultimately prepared. 

In the preferred embodiment of the present invention's 
film unit for the production of a multicolor transfer im 
age, the respective silver halide/dye developer units of 
the photosensitive element will be in the form of a tripack 
configuration which will ordinarily comprise a cyan dye 
developer/red-sensitive emulsion unit contiguous the 
dimensionally stable support layer, the yellow dye devel 
oper/blue-sensitive emulsion unit most distant from the 
support layer and the magenta dye developer/green-sensi 
tive emulsion unit intermediate those units, recognizing 
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12 
that the relative order of such units may be varied in 
accordance with the desires of the operator. 

Reference is now made to FIG. 1 of the drawings 
wherein there is illustrated a preferred film unit of the 
present invention. 
As illustrated in FIG. 1, film unit fo comprises a 

photosensitive laminate 11 including, in order, dimension 
ally stable support layer 12, preferably a flexible sheet 
material; cyan dye developer layer 13; red-sensitive silver 
halide emulsion layer 14; interlayer 15; imagenta dye de 
veloper layer 16; green-sensitive silver halide emulsion 
layer 17; interlayer 18; yellow dye developer layer 19, 
blue-sensitive silver halide emulsion layer 20; auxiliary 
layer 21, which may contain an auxiliary silver halide 
developing agent; and an image-receiving element 22, in 
cluding image-receiving layer 23; spacer layer 24; neu 
tralizing layer 25; and dimensionally stable support layer 
26, preferably a flexible sheet material. 
As shown in the drawing, the multilayer exposed 

photosensitive element 11 is shown in processing relation 
ship with an image-receiving element 22 and a layer 27 
of processing solution distributed intermediate elements 
11 and 22. 

In the performance of a diffusion transfer multicolor 
process employing film unit 10, the unit is exposed to 
radiation, actinic to photosensitive laminate 11. 

Subsequent to exposure, film unit 10 may be processed 
by being passed through opposed suitably gapped rolls in 
order to apply compressive pressure to a frangible con 
tainer in order and to effect rupture of the container and 
distribution of alkaline processing composition 27, having 
a pH at which the cyan, magenta and yellow dye devel 
opers are soluble and diffusible, intermediate dyeable 
polymeric layer 23 and auxiliary layer 21. 

Alkaline processing solution 27 permeates emulsion 
layers 14, 17 and 20 to initiate development of the latent 
images contained in the respective emulsions. The cyan, 
magneta and yellow dye developers, of layers 14, 17 and 
20, are immobilized, as a function of the development of 
their respective associated silver halide emulsions, prefer 
ably substantially as a result of their conversion from 
the reduced form to their relatively insoluble and non 
diffusible oxidized form, thereby providing imagewise dis 
tributions of mobile, soluble and diffusible cyan, magenta 
and yellow dye developer, as a function of the point-to 
point degree of their associated emulsion's exposure. At 
least part of the imagewise distributions of mobile cyan, 
magenta and yellow dye developer transfers, by diffusion, 
to aqueous alkaline solution permeable polymeric layer 
23 to provide a multicolor dye transfer image to that 
layer. Subsequent to substantial transfer image forma 
tion, a sufficient portion of the ions comprising aqueous 
alkaline solution 27 transfers, by diffusion, through per 
meable polymeric layer 23, permeable spacer layer 24, 
and to permeable polymeric acid layer 25, whereby alka 
line solution 27 decreases in pH, as a function of neutral 
ization, to a pH at which the cyan, magenta and yellow 
dye developers, in the reduced form, are insoluble and 
nondiffusible, to provide thereby a stable multicolor dye 
transfer image. 

Subsequent to substantial transfer image formation, 
print-receiving element 22 may be manually dissociated 
from the remainder of the film unit, for example, by strip 
ping. 
The following examples are considered illustrative only 

and should not be taken in a limiting sense. 
EXAMPLE 1. 

The compound, 1-(2'-hydroxy benzoyl)benzimidazole, 
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was synthesized according to the following procedure: 
3 gms. of benzimidazole were suspended in ethyl acetate 

and 5.25 gms. of 2-hydroxybenzoyl chloride was dissolved 
in ethyl acetate and added portionwise to the benzimidaz 
ole. The reactants were stirred at room temperature over 
night. The mixture was then heated and filtered to remove 
the insoluble benzimidazole hydrochloride. The filtrate 
was evaporated to dryness and recrystallized from chloro 
form to give a white solid with a melting point of 166 
to 170 C, 

EXAMPLE 2. 
The compound, 1 - (4 - propanesulfonamido benzoyl) 

benzimidazole, 

O 

C.H-so-NH-KY-- N N Ne-1 

was synthesized according to the following procedure: 
14.2 gms. of propane sulfonyl chloride was added to 

13.7 gms. of p-amino benzoic acid in 100 ml. of pyridine. 
The reactants were stirred for two hours at room tem 
perature and poured onto ice. The crude product was sus 
pended in boiling ethyl acetate. Next, enough methanol 
was added to give a clear solution. This solution, was 
treated with Norit, was filtered and concentrated. A white 
solid with a melting point over 250° C. crystallized out. 
this was discarded and the filtrate was further concen 
trated to a very small volume whereupon a tan solid with 
a melting point of 174 to 175° C. crystallized out. The 
infrared spectrum of this material was consistent with 4 
propane sulfonamido benzoic acid. 24.3 gms, of the 4-pro 
pane sulfonamido benzoic acid was heated with 40 gms. 
of phosphorous pentachloride to 150 C. As soon as the 
melt was homogeneous it was cooled and triturated with 
hexane to give a crude product comprising 4-propane sul 
fonamido benzoyl chloride. The product was recrystallized 
from a benzene/hexane solution to give a white crystalline 
product with a melting point of 125-126° C. 1.2 gms. of 
benzamidazole was then suspended in ethyl acetate and 
1.3 gms. of 4-propane sulfonamido benzoyl chloride was 
added portionwise. The mixture was stirred at room tem 
perature for several hours, then heated to reflux, and the 
benzimidazole hydrochloride was filtered off. The filtrate 
was concentrated to a small volume and a crude product 
crystallized out. It was recrystallized from ethyl acetate/ 
acetone and was found to have a melting point of 215 
217° C. 

EXAMPLE 3 

The compound, 1-(2-propanesulfonamido benzoyl) 
benzimidazole, 

chi-so-NH-(D (> 
o=5 , N 

Nea 

was prepared according to the following procedure: 
70 gms. of 2-amino benzoic acid was dissolved in 350 

ml. of 8% aqueous sodium hydroxide solution. 101 gms. 
of propane sulfonyl chloride was added portionwise while 
maintaining the temperature below 60° C. and the pH 
above 9. The solution was allowed to stand for 15 minutes, 
was acidified, and the crude product was filtered off. This 
crude material, 2-propane sulfonamido benzoic acid, was 
heated with 42 gms. of phosphorous pentachloride to a 
temperature of 150° C. When the melt was homogeneous 
it was cooled to room temperature and triturated with 
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4. 
hexane. The product, 2-propane sulfonamido benzoyl chlo 
ride was recrystallized from ethyl acetate in a Dry Ice 
bath and was a tan solid with a melting point of 63-65 C. 
4 gms. of benzimidazole was then suspended in ethyl 

acetate and 3.3 gms. of the 2-propane sulfonamido benzoyl 
chloride was added portionwise. The reaction was stirred 
overnight, was filtered, and the filtrate concentrated. Next 
the filtrate was dissolved in chloroform containing Some 
oxalic acid. This was stirred for a couple of hours and 
filtered. The filtrate was concentrated to give a dark oil. 
This dark oil was dissolved in ethyl ether leaving behind 
an insoluble residue. The ethyl ether solution was con 
centrated to give a yellow oil containing white crystals. 
The oil was dissolved again in ethyl ether. This time it 
was dissolved leaving the crystals behind. The ether solu 
tion was dried with magnesium sulfate, filtered, and con 
centrated to give a light yellow oil. The MMR and IR 
were consistent with the consigned structure of the 1-(2- 
propanesulfonamido benzoyl)benzimidazole. 

EXAMPLE 4 

The compound 6 - bromo-3-(4-hexadecane-sulfonami 
dobenzoyl)-5-methyl-4-azabenzimidazole, 

was made according to the following procedure: 23.3 gins. 
of 4-amino-benzoic acid was dissolved in 350 ml. of pyri 
dine while keeping the temperature at 5° C. 50 gms. of 1 
hexadecanesulfonyl chloride was added portionwise wait 
ing after each addition until it had all reacted and gone 
into solution. The total time of addition was 10 hours. 
After the addition was completed the mixture was stirred 
at room temperature for 16 hours., the pyridine was 
evaporated off on a vacuum rotary evaporator with a 
steam bath temperature of 60° C. The thick pink paste 
that was obtained was dried in a vacuum oven then re 
crystallized from methyl Cellosolve (400 ml.) obtaining a 
white pink solid. It was recrystallized once more from 
methyl Cellosolve and 46.2 gms. of a white solid 4-hexa 
decane-sulfonamido-benzoic acid with a melting point of 
191-193° C. was obtained. 46 gms. of the 4-hexadecane 
Sulfonamido-benzoic acid was suspended in 700 ml. of 
benzene and 15 gms. of oxalyl chloride, dissolved in 20 
ml. of benzene, was added dropwise to the suspension. The 
mixture was heated at reflux temperature for 2 hours after 
which there still was undissolved solid. Two more gms. of 
oxalyl chloride was added and reflux was continued for 
another three hours. The reaction mixture was then cooled 
to room temperature. The small amount of solid present 
was filtered off and the benzene was evaporated on a ro 
tary evaporator with a steam bath temperature of 50° C. 
To the resulting thick paste about 200 ml. of petroleum 
ether was added giving a white solid which was repeatedly 
washed with petroleum ether. 42 gms. of solid 4-hexa 
decane-sulfonamido-benzoyl chloride with a melting point 
of 78-83 C. was recovered. 19 gms. of 6-bromo-5- 
methyl-4-azabenzimidazole, 20 gms. of 4-hexadecane 
sulfonamido-benzoyl chloride and 800 ml. of ethyl ace 
tate were mixed and allowed to stir at room temperature 
for 48 hours. The solution became quite thick after a 
couple of hours at which time another 200 ml. of ethyl 
acetate was added. The mixture was taken down to dry 
ness then suspended in 1 1. of water. The solid was filtered 
off and washed repeatedly with water. After drying, the 
solid in a vacuum oven it was recrystallized from 1,2-di 
methoxyethane (about 500 ml.) twice. 9.7 gms. of 6 
bromo-3-(4-hexadecane-sulfonamido-benzoyl) - 5-methyl 
4-azabenzimidazole with a melting point of 186-187 C. 
was recovered. 

Br 

CH3 
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EXAMPLE 5 
The compound 1 - (4-hexadecanesulfonamidobenzoyl) 

4-benzotriazole, 

O 

N-( >-NH-so-calls / N 
N 

N/ 
was synthesized according to the following procedure: 5.9 
gms. of benzotriazole, 8.5 gms. of 4-hexadecanesulfonami 
do-benzoyl chloride and 400 ml. of ethyl acetate were 
mixed and stirred at room temperature for 48 hours. The 
mixture was taken down to dryness, suspended in 1 l. of 
water, and the solid was filtered off. The solid was re 
crystallized from a mixture of 20% ethyl acetate, 80% 
ethanol, 7.6 gms. of 1-(4-hexadecanesulfonamidobenzoyl) 
4-benzotriazole with a melting point of 142-144 C. Was 
recovered. 

EXAMPLE 6 
The compound 1 - (4-hexadecanesulfonamidobenzoyl) 

benzimidazole, 

O--K X-NH-so-calia 
ry 
N/ 

was prepared according to the following procedure: To 30 
ml. of ethyl acetate 2 gms. of 4-hexadecanesulfonamido 
benzoyl chloride was added along with 1.06 gms. of 
benzimidazole. The mixture was stirred for 24 hours at 
room temperature, then evaporated to dryness at reduced 
pressure. The residue was mixed with 100 ml. of water 
and filtered. The precipitate, 1-(4-hexadecanesulfonamido 
benzoyl)benzimidazole was recrystallized from benzene 
and had a melting point of 164-165 C. 

EXAMPLE 7 
The compound 1-(4-hexanesulfonamidobenzoyl)benz 

imidazole, 

O 
{ N-(D-NH-so-cala 

\l 
was prepared according to the following procedure: To 
500 ml. of benzene was added 32.8 gms. of 4-hexanesul 
fonamidobenzoic acid. The mixture was partially dis 
tilled to remove residual water. To the remaining slurry 
was added 15 ml. of oxalyl chloride and the mixture was 
refluxed 10 hours to produce a clear solution. The solvent 
was distilled to dryness at reduced pressure to give a 
solid residue. To this was added 600 ml. of dry ethyl ace 
tate and, with stirring, 20.2 gms. of benzimidazole. Tem 
perature rose to 35° C. After one hour the mixture was 
filtered. The precipitate was dried and washed with water 
and dried again. It weighed 18.2 gms. The ethyl acetate 
filtrate was evaporated to dryness, the residue was washed 
with water and dried, and then washed with dichlorometh 
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16 
ane. This weighed about 18 gms. It was combined with 
the above solid and the whole recrystallized from a mix 
ture of 20% ethyl acetate and 80% ethanol. 16.3 gms. of 
the 1-(4-hexanesulfonamidobenzoyl)henzimidazole with a 
melting point of 192-194° C. was recovered. 

EXAMPLE 8 
The compound, 1-4'-3'-(2'-methoxyethoxy) propane 

sulfonamidol benzoyll-benzimidazole, 

O 

oc s/ 

was prepared according to the following procedure: To 20 
ml. of dry benzene was added 2 gms. of 4-(3'-(2'-meth 
oxyethoxy) propane sulfonamido) benzoic acid (prepared 
by reacting methoxyethoxypropane sulfonyl chloride with 
p-amino benzoic acid (see Example 2)) and 1.1 ml. of 
ovalyl chloride. The mixture was heated 1 hour at 80°C. 
and then distilled under reduced pressure at 40 C. To 
the oily residue was added 25 ml. of ethyl acetate and 
1.49 gms. of benzimidazole. After 1 hour stirring the mix 
ture was filtered and the filtrate evaporated to dryness. 
The combined precipitate and residue was washed first 
with water then with dilute hydrochloric acid, then again 
with water. The undissolved solid was dried and re 
crystallized from 1,1-2,2-tetrachloroethane. 1.51 gms. Of 
1 - 4 - 3'-(2'-methoxyethoxy) propane sulfonamidol 
benzoylbenzimidazole with a melting point of 163-165 
C. was recovered. 

EXAMPLE 9 

An image-receiving element was prepared by coating 
a cellulose nitrate subcoated baryta paper with the partial 
butyl ester of polyethylene/maleic anhydride copolymer 
prepared by refluxing, for 14 hours, 300 gms. of DX 
840-31 Resin (trade name of Monsanto Chemical Co., 
St. Louis, Mo., for high viscosity poly-(ethylene/maleic 
anhydride), 140 gms. of n-butyl alcohol and 1 cc. of 
85% phosphoric acid to provide a polymeric acid layer 
approximately 0.3 mill thick. The external surface of the 
acid layer was coated with a 1% solution of polyvinyl 
alcohol in water to provide a polymeric spacer layer 
approximately 0.30 mill thick. The external surface of the 
spacer layer was then coated with a 2:1 mixture, by 
weight, of polyvinyl alcohol and poly-4-vinylpyridine, at 
a coverage of approximately 600 mgs. per square foot, 
to provide a polymeric image-receiving layer approxi 
mately 0.40 mil thick. The thus-prepared image-receiving 
element was then baked at 180° F. for 30 minutes and 
then allowed to cool. 
A multicolor, multilayer photosensitive element was 

prepared in a manner similar to that disclosed in the 
aforementioned U.S. Pat. No. 3,345,163 and detailed 
hereinbefore. In general, the photosensitive elements com 
prised a support carrying a red-sensitive silver halide 
emulsion stratum, a green-sensitive silver halide emulsion 
stratum and a blue-sensitive silver halide emulsion 
stratum. In turn, the emulsions had dispersed behind 
them in water-immiscible organic solvents and contained 
in separate gelatin polymeric layers, respectively, a cyan 
dye developer, a magenta dye developer and a yellow 
dye developer. A polymeric interlayer was positioned be 
tween the yellow dye developed layer and the green 
sensitive emulsion stratum, and also between the magenta 
dye developer layer and the red-sensitive emulsion 
stratum. The particular dye developers employed in the 
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photosensitive elements were 1,4-bis-(o-methyl-3-hydro 
quinonyl-ethylamino) - 5.8 - dihydroxyanthraquinone (a 
cyan dye developers): 2-(p-2',5'-dihydroxyphenethyl 
phenylazo)-4-isopropoxy-1-naphthol (a magenta dye de 
veloper); and 1-phenyl-3-n-hexyl-carbamyl-4-(p-hydro 
quinonylethyl-phenylazo)-5-pyrazolone (a yellow dye 
developer). The last-mentioned yellow and magenta dye 
developers are disclosed in U.S. Pat. No. 3,134,764 and 
the cyan dye developer is disclosed in U.S. Pat. No. 
3,135,606. 

In order to demonstrate the unique advantages of the 
present invention, comparative studies utilizing 5-methyl 
6-bromo-4-azabenzimidazole antifoggant, which is dis 
closed in the above-mentioned U.S. application of Howard 
G. Rogers, Ser. No. 689,611, was utilized in a given 
diffusion transfer photographic system is unmasked and 
masked form according to the teachings of the present 
invention. In addition, as a control, the same photo 
graphic process was utilized without any antifoggant in 
the system. In order to appreciate the temperature latitude 
characteristics which may be achieved according to the 
instant invention, tests were carried out at 50, 75 and 
100° F. 

Initially a negative manufactured as described above, 
is overcoated with a thin layer of gelatin at a weight 
of .014 gm. per square foot of negative material. The 
negatives which are to be utilized in testing the masked 
antifoggant, instead of being overcoated merely with 
gelatin, contain in the overcoat an additional .014 gm. of 
hydrolyzable antifoggant precursor which, in this case 
is, 6-bromo-3 - (4 - hexadecanesulfonamido benzoyl)-5- 
methyl-4-azabenzimidazole. The developing solution. 
utilized in the system containing the antifoggant precursor 
is identical to that utilized in the system containing no 
antifoggant and comprises: 
Water-95 cc. 
Hydroxyethyl cellulose-3.8gms. 
Potassium hydroxide-10 gms. 
Benzyl-o-picolinium bromide-2.5gms. 
The system which contains a viable antifoggant initial 

ly is treated with a developing composition identical to 
that above with the exception that 0.344 gms. of the 
antifoggant, 5-methyl-6-bromo-4-azabenzimidazole, is in 
cluded therein. 

All of the multicolor photosensitive negative elements 
were exposed to a step-wedge to selectively filtered radia 
tion and processed by spreading the aqueous liquid proc 
essing composition between said multicolor negative ele 
ments and image-receiving elements manufactured as de 
scribed above as they were brought into superposed re 
lationship in the absence of actinic radiation. After an 
imbibition of one minute in the cases where the develop 
ment was carried out at 75 and 100 F., and 2 minutes, 
15 seconds when the development was carried out at 
50 F. the image-receiving element was separated from 
the remainder of the film-assembly. The following tabula 
tions collectively and succinctly presents the results 
achieved during the instant comparative testing. 

COMPARATIVE STUDY AT 50° E. 
System contain 
ing 6-bromo-3- 
(4-hexadecane 

System System with sulfonamido 
without 5-methyl-6- benzoyl)-5- 

anti- bromo-4-aa- methyl-4-aza 
foggant benzimidazole benzimidazole 

U-----are--" " 

Relative Speed ------- 1.22 0.82 1,23 
.87 1.3 88 
1.23 7. 1,30 
1. 40 1.90 1, 52 

Dinin.: 
Red---------------- 12 2. O7 
Green- .11 7 08 
Blue---------- 11 22 09 

Dmax.: Divergence----- 53 77 64 
use will-alamorror-r 

0.6 reflection density on greer curve. 
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18 
COMPARATIVE STUDY AT 75° F. 

Syster contain 
ing 6-bromo-3 

System with (4-hexadecane 
System 5-methyl-6- sulfonamido 
without brono-4-aza- benzoyl)-5- 

anti- benzimidazole 4-a-Za 
foggant antifoggant benzimidazole 

Relative Speed -------- (2) 1.1. ... 3 
3.x, a 

Red------ .56 88 67 
Green. 52 1,30 89 
Blue--- .35 60 09 

Dmin.: 
Red------ 0.5 08 05 
Green.--- - - - .06 O .05 
Blue--------------- 07 ... 10 05 

Dimax.: Divergence----- ... 2 72 .42 

0.6 reflection density on green curve. 
Not available. 

COMPARATIVE STUDY AT 1000 F. 

System contain 
ing 6-bromo-3- 

System with (4-hexadecane 
System 5-methyl-6- sulfonamido 
without brono-4-azar benzoyl)-5- 

anti- benzinidazole methyl-4-aza 
foggant antifoggant benzimidazole 

Relative speed 1-------- (2) 1.22 1.36 
Dinax.: 

Red---------------- 32 96 .87 
Green.---- 26 .20 .96 
Blue----- 19 1.38 1.02 

Dmin.: 
Red------ 04 .06 .03 
Green.---- 06 .09 06 
Blue---------- 06 .10 .05 

Dinar.: Divergence----- ... 3 .42 .15 

0.6 reflection density on green curve. 
Not available. 

In the 75 and 100 F. comparative evaluations the 
System containing no antifoggant was substantially in 
viable and never achieves the .6 ordinate on the reflec 
tion density Scale due to uncontrolled formation of fog, 
which is incident from the Dime information for this sys 
tem. It will be initially recognized that the presence of 
the hydrolyzable antifoggant precursor has substantially 
no inhibiting effect on the film at 50 F. The speed is 
approximately the same as the system without antifog 
gants while the Dma's are greater and the Dni's are 
Smaller. When compared with the system containing a 
viable antifoggant it is noted that the use of the antifog 
gant precursor produces a marked increase in speed as 
Well as a substantial decrease in stain, or Dmi. 
At 75 F. utilization of the masked antifoggant again 

provides higher speed to the system and substantially less 
stain which is likewise true at 100 F. Of further con 
Sequence is the fact that the color divergence, that is, 
the ordinate difference between the color curve having 
the highest Dmax and the color curve having the lowest 
Dmax is, in all instances, less when the antifoggant pre 
cursor is utilized than when the initially viable antifog 
gant is employed. The divergence in the control can be 
substantially discounted because of the extremely low re 
flection densities achieved. It will be evident from a con 
sideration of the temperature-speed-Dime relationship 
depicted in the above comparative charts that in the 
instance of the antifoggant precursor, very little antifog 
gant is available in the cold temperatures, and more is 
progressively released as the temperature increases to pro 
vide a film product with a substantially constant speed 
over a wide temperature range. 

It has been found that when the compounds of the 
present invention are incorporated directly into the photo 
sensitive emulsion of a diffusion transfer photographic 
product, a degree of stabilization is achieved. That is to 
say that substantially the same picture quality results 
with a newly made product as with a product which has 
been stored under other than reduced temperature con 
ditions for an extended period. Accordingly, it will be 
appreciated that within the context of the present inven 
tion, stabilization properties may be anticipated with the 
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incorporation of the herein disclosed antifoggant precur 
sors in photographic emulsions as an unexpected bonus. 

In general, the optimum concentration of the agent to 
be employed as an antifoggant precursor should be de 
termined empirically for each given specific photographic 
system. A typical concentration range is between 0.005 
to 5.0 mgs. per mg. of silver halide present in the silver 
halide emulsion of concern depending on the fogging 
characteristics of said emulsion. Although concentrations 
in excess of the given range may be employed an increase 
in the concentration beyond certain empirical limits gen 
erally provides no additional beneficial results. Conversely, 
concentrations below that of the designated range merely 
decrease fog control at high temperatures below the ef 
fective levels generally sought but, nonetheless, do not 
negate the achievement of some beneficial fog control. 
The agents themselves may be initially disposed in any 

one or more processing composition permeable layers of 
the film unit's photosensitive and/or image-receiving ele 
ments, at any stage during their manufacture. 

It will be appreciated that within the context of the 
present invention, the “bulkiness” of specific antifoggant 
nucleus materials may be adjusted to provide an anchor 
ing or diffusion-inhibiting function within a given photo 
graphic system. Such a design might easily be applicable 
to situations where it is desirable to localize antifoggant 
activity in the immediate vicinity of a given emulsion in 
order to maintain a desired antifoggant concentration 
range in the area of that emulsion. Moieties which have 
been found quite useful for this purpose are long chain 
fatty acid groups as, for example, octyl, Stearyl, etc. 

It should also be appreciated that the time within the 
development cycle at which the antifoggant composition 
'sees' the alkaline processing composition may be ad 
justed by judicious placement of said antifoggant within 
the photographic system. In this manner it will be seen 
that the release of antifoggant for use in conjunction with 
a given emulsion may be delayed until the end of the fog 
induction period in the antifoggant-associated emulsion. 
The liquid processing composition referred to for ef 

fecting monochromatic and multicolor transfer processes 
comprises at least an aqueous solution of an alkaline con 
pound, for example, diethylamine, sodium hydroxide sodi 
um carbonate, etc. and possesses a pH in excess of 12 
preferably. If the liquid processing composition is to 
be applied to the emulsion by being spread thereon, pref 
erably in a relatively thin uniform layer, it may include 
a viscosity-increasing compound constituting a film-form 
ing material of the type which, when said composition is 
spread and dried, forms a relatively firm and relatively 
stable film. A preferred film-forming material is a high 
molecular weight polymer such as a polymeric, Water 
soluble ether which is inert to an alkaline Solution Such 
as, for example, a hydroxyethyl cellulose or sodium 
carboxymethyl cellulose. Other film-forming materials or 
thickening agents whose ability to increase viscosity is 
substantially unaffected if left in solution for a long 
period of time may also be used. The film-forming mate 
rial is preferably contained in the processing composition 
in suitable quantities to impart to said composition a 
viscosity in excess of 1,000 centipoises at a temperature 
of approximately 24° C. and preferably of the order of 
1,000 to 200,000 centipoises at said temperature. Illus 
trations of suitable liquid processing compositions may be 
found in the several patents and copending applications 
herein mentioned and also in examples herein given. Un 
der certain circumstances, it may be desirable to apply a 
liquid processing composition to the photosensitive ele 
ment prior to exposure, in accordance with the technique 
described in U.S. Patent No. 3,087,816, issued Apr. 30, 
1963. 

It will be noted that the liquid processing composition 
employed may contain an auxiliary or accelerating de 
veloping agent, such as p-methylaminophenol, 2.4 - di 
aminophenol, p-benzylaminophenol, hydroquinone, tolu 
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hydroquinone, phenylhydroquinone, 4'-methylphenylhy 
droquinone, etc. It is also contemplated to employ a plu 
rality of auxiliary or accelerating developing agents, such 
as a 3-pyrazolidone developing agent and a benzenoid de 
veloping agent, as disclosed in U.S. Pat. No. 3,039,869, 
issued June 19, 1962. As examples of suitable combina 
tions of auxiliary developing agents, mention may be 
made of 1-phenyl-3-pyrazolidone in combination with 
p-benzylaminophenol and 1 - phenyl-3-pyrazolidone in 
combination with 2,5 - bis-ethyleneimino-hydroquinone. 
Such auxiliary developing agents may be employed in the 
liquid processing composition or they may be initially 
incorporated, at least in part, in one or more permeable 
strata of the film unit. It may be noted that at least a por 
tion of the dye developer oxidized during development 
may be oxidized and immobilized as a result of a reac 
tion, e.g., an energy-transfer reaction, with the oxidation 
product of an oxidized auxiliary developing agent, the 
latter developing agent being ozidized by the develop 
ment of exposed silver halide. Such a reaction of oxidized 
developing agent with unoxidized dye developer would 
regenerate the auxiliary developing agent for further re 
action with the exposed silver halide. 

In addition, development may be desirably effected in 
the presence of an onium compound, particularly a quater 
nary ammonium compound, in accordance with the proc 
esses disclosed in U.S. Pat. No. 3,173,786. 
The support layers referred to may comprise any of 

the various types of conventional rigid or flexible Sup 
ports, for example, glass, paper, metal, and polymeric 
films of both synthetic types and those derived from natur 
ally occurring products. Suitable materials include paper; 
aluminum; polymethacrylic acid, methyl and ethylesters; 
vinyl chloride polymers; polyvinyl acetal; polyamides such 
as nylon; polyesters such as polymeric films derived from 
ethylene glycol terephthalic acid and cellulose derivatives 
such as cellulose acetate, triacetate, nitrate, propionate, 
butyrate, acetate-propionate, or acetate-butyrate. 

It will be understood that silver halides of varying 
halide concentrations may be advantageously employed 
and that the silver halide emulsions employed may be 
sensitized chemically and optically by any of the accepted 
procedures. 

While a rupturable container provides a convenient 
means for spreading a liquid processing composition be 
tween layers of a film unit whereby to permit the process 
ing to be carried out with a camera apparatus, the prac 
tices of this invention may be otherwise effected. For ex 
ample, a photosensitive element, after exposure in suit 
able apparatus and while preventing further exposure 
thereafter to actinic light, may be removed from such ap 
paratus and permeated with the liquid processing composi 
tion, as by coating the composition on said photosensitive 
element or otherwise wetting said element with the com 
position, following which the permeated, exposed photo 
sensitive element, still without additional exposure to 
actinic light, is brought into contact with the image-receiv 
ing element for image formation in the manner hereto 
fore described. 

In examples of this specification, percentages of com 
ponents are given by weight unless otherwise indicated. 
Throughout the specification and claims, the expression 

“superposing has been used. This expression is intended 
to cover the arrangement of two layers in overlying rela 
tion to each other either in face-to-face contact or in 
separated condition and including between them at least 
one layer or stratum of a material which may be a 
viscous liquid. 

Since certain changes may be made in the above prod 
uts, compositions and processes without departing from 
the scope of the invention herein involved, it is intended 
that all matter contained in the above description shall 
be interpreted as illustrative and not in a limiting sense. 
What is claimed is: 
1. In a process for forming a photographic image which 

comprises the step of developing an exposed photosensitive 
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element containing a silver halide emulsion with an aque 
ous alkaline processing composition, the improvement 
which comprises conducting said process in the presence of 
an effective concentration of a hydrolyzable antofoggant 
precursor comprising an antifoggant nucleus possessing a 
deactivating group which is removed by hydrolysis at a 
temperature-dependent rate upon being contacted with said 
processing composition, independent of exposure and 
development. 

2. The process of claim wherein said antifoggant pre 
cursor is represented by the formula: 

wherein: A is an antifoggant nucleus possessing fog inhib 
iting properties on said silver halide emulsion; and Z is an 
antifoggant deactivating moiety which masks an active site 
of said antifoggant nucleus and is adapted to be removed 
upon contact with said processing composition, at a tem 
perature-dependent rate. 

3. The process of claim 2 wherein said antifoggant pre 
cursor is represented by the formula: 

wherein: Z is an alkaline processing composition hydrolyz 
able antifoggant deactivating group and F is the nonme 
tallic atoms necessary to complete a heterocyclic antifog 
gant nucleus. 

4. The process of claim 3 wherein said antifoggant pre 
cursor is represented by the formula: 

N 
X 

NY/N/ 
Z, 

wherein: Y is C-H or nitrogen; X is nitrogen or C-R, 
where R is hydrogen or lower alkyl, i.e., containing less 
than six carbon atoms; and Z is an alkaline processing con 
position hydrolyzable antifoggant deactivating group. 

5. The process of claim 4 wherein said antifoggant pre 
cursor is represented by the formula: 

CO 
wherein: R is a hydrogen or lower alkyl group; and Z is 
an alkaline processing composition hydrolyzable antifog 
gant deactivating group. 

6. The process of claim 5 wherein said process is con 
ducted at a temperature within the range of about 50° to 
100 F. 

7. The process of claim 5 wherein said Z is an acyl or a 
(3-acylalkalene group. 

8. The process of claim 5 wherein said alkali hydrolyza 
ble antifoggant precursor is 6-bromo-3-(4-hexadecane 
sulfonamido benzoyl)-5-methyl-4-azabenzimidazole. 

9. The process of claim 5 which includes the steps of de 
veloping said exposed photosensitive element with an aque 
ous alkaline diffusion transfer processing composition 
forming thereby an imagewise distribution of image-form 
ing components in said photosensitive element as a function 
of the point-to-point degree of exposure thereof and trans 
ferring at least part of said imagewise distribution by dif 
fusion to a contiguous image-receiving layer to provide 
thereto a photographic diffusion transfer image. 

10. The process of claim 9 wherein said image-forming 
components comprise soluble silver complex. 

11. The process of claim 9 wherein said image-forming 
components comprise image-forming materials. 
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12. The process of claim 10 wherein said color image 
forming components comprise at least one dye which is a 
silver halide developing agent. 

13. The process of claim 12 which includes, in combi 
nation, the steps of exposing a photosensitive element 
which comprises at least two selectively sensitized silver 
halide emulsion layers each having a dye of predetermined 
color associated therewith, which dye is a silver halide de 
velopment of the latent images contained in each of said 
tacting said exposed photosensitive element with an aque 
ous alkaline processing composition and effecting thereby 
hydrolytic removal of said Z. moiety from said antifoggant 
precursor as a function of processing temperature and de 
velopmentof the latent images contained in each of said 
silver halide emulsions, immobilizing the dye associated 
with each of said emulsions as a result of said development 
and forming thereby an imagewise distribution of mobile 
dye as a function of the point-to-point degree of exposure 
thereof, and transferring, by imbibition, at least a portion 
of each of said image wise distributions of mobile dye to 
a superposed image-receiving element to provide thereto 
a multicolor dye transfer image. 

14. The process of claim 13 which includes, in combi 
nation, the steps of exposing a photosensitive element com 
prising blue-sensitive, green-sensitive and red-sensitive ge 
latino silver halide emulsion layers mounted on a common 
support, each of said blue-sensitive, green-sensitive and 
red-sensitive silver halide emulsion layer having associated 
therewith, respectively, yellow, magenta and cyan dyes, 
each of said dyes being a silver halide developing agent 
soluble and diffusible in alkali; contacting said exposed 
photosensitive element with an aqueous alkaline processing 
composition effecting thereby hydrolytic removal of said Z. 
moiety from said antifoggant precursor as a function of 
processing temperature and development of the latent 
image contained in each silver halide emulsion; immobiliz 
ing said yellow magenta and cyan dye as a function of 
development of their respective associated silver halide 
emulsion forming thereby an imagewise distribution of 
mobile yellow, magenta and cyan dye; and transferring, by 
imbibition, at least a portion of each of said imagewise 
distributions of mobile dye to a superposed image-receiv 
ing element to provide thereto a multicolor dye transfer 
image. 

15. The process of claim 14 wherein said antifoggant 
precursor is 6-bromo-3-(4-hexadecane-Sulmonamido ben 
Zoyl)-5-methyl-4-azabenzimidazole. 

16. The process of claim 14, wherein said process is con 
ducted at a temperature within the range of about 50 to 
100° F. 

17. As a product, photosensitive element which com 
prises a support layer carrying a photosensitive silver halide 
emulsion and having associated therewith a hydrolyzable 
antifoggant precursor of the formula A-Z, where A is an 
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antifoggant nucleus of the antifoggant A-H and Z is an 
antifoggant deactivating group, said antifoggant precursor 
being capable of releasing antifoggant at a temperature 
dependent rate independent of exposure and development. 

18. The product of claim 17 wherein said antifoggant 
precursor is represented by the formula: 

wherein Z is an alkaline processing composition hydrolyza 
ble antifoggant deactivating group and F is the nonmetal 
lic atoms necessary to complete a heterocyclic antifoggant 
nucleus. 

19. The product of claim 18 wherein said antifoggant 
precursor is represented by the formula: A-Z, wherein A 
comprises an antifoggant nucleus possessing fog inhibiting 
properties on said silver halide emulsion and Z is a moiety 
which deactivates the fog inhibiting properties of said anti 
foggant nucleus and is adapted to be removed by hydro 
lysis upon contact with an alkaline processing composition. 
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20. The product of claim 19 wherein said antifoggant 
precursor is represented by the formula: 

?y. syn/ 
Z. 

wherein: Y is C-H or nitrogen; X is nitrogen or C-R, 
where R is hydrogen or lower alkyl, and Z is an alkaline 
processing composition hydrolyzable antifoggant deacti 
vating group. 

21. The product of claim 20 wherein said antifoggant 
precursor is represented by the formula: 

) 
wherein: R is a hydrogen or lower alkyl group; and Z is 
an alkaline processing composition hydrolyzable antifog 
gant deactivating group. 

22. The product of claim 21 wherein said Z is an acyl 
or 3-acylalkalene group. 

23. The product of claim 22 wherein said hydrolyzable 
antifoggant precursor is 6-bromo-3-(4-hexadecanesulfon 
amido-benzoyl)-5-methyl-4-azabenzimidazole. 

24. The product of claim 21 wherein said silver halide 
emulsion has a dye, which dye is a silver halide developing 
agent associated therewith. 

25. The product of claim 24 wherein said dye is disposed 
in a separate layer intermediate said silver halide emulsion 
and said support. 

26. The product of claim 24 wherein said support layer 
carries on one surface at least two selectively sensitized 
silver halide emulsion layers each having a dye which dye 
is a silver halide developing agent of predetermined color 
associated therewith. 

27. The product of claim 26 wherein each of said selec 
tively sensitized photosensitive emulsion layers has pre 
dominant spectral sensitivity to separate regions of the 
spectrum and the dye associated with each of said emulsion 
layers possesses a spectral absorption range substantially 
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complementary to the predominant ensitivity range of its 
associated emulsion layer. 

28. The product of claim 27 wherein said photosensitive 
silver halide emulsion layers comprise, in sequence, a red 
Sensitive silver halide emulsion layer, a green-sensitive sil 
Ver halide emulsion layer and a blue-sensitive sil 
ver halide emulsion layer, having associated therewith, re 
Spectively, cyan, magenta and yellow dyes, each of said 
dyes being silver halide developing agents. 

29. The product of claim 21 which includes a diffusion 
transfer image-receiving element affixed at least one edge 
of said photosensitive element. 

30. The product of claim 29 which includes a rupturable 
container retaining an aqueous alkaline processing com 
position affixed one edge of one of said photosensitive and 
Said image-receiving elements and adapted upon rupture to 
distribute its contents intermediate said photosensitive ele 
ment and said image-receiving element upon Superposition 
ing of said elements. 

31. The product of claim 27 wherein said antifoggant 
precursor is dispersed in a silver halide emulsion layer of 
the photosensitive element, 

32. The product of claim 29 wherein said antifoggant 
precursor is dispersed in a layer on the image-receiving 
element. 

33. The product of claim 28 wherein said hydrolyzable 
antifoggant precursor is 6-bromo-3-(4-hexadecanesulfona 
mido-benzoyl)-5-methyl-4-azabenzimidazole. 
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CERTIFICATE OF CORRECTION 
Patent No. 3 5 75 699 Dated April 20, 1971 

Inventor(s) Stanley M. Bloom and Howard G. Rogers 

It is certified that error appears in the above-identified paten 
and that said Letters Patent are hereby corrected as shown below: 

Claim ill, line 2, after "comprise" insert -- Color--. 

Claim l3, line 6, "velopment of the latent images contain 
in each of said" should be --veloping agent and is soluble 
and diffusible, in alkali, Con- - - - 

Claim l7, line l, after "product," insert -- a-- . 

Claim l8, line l, delete "l8. " and substitute there for -- 
delete "l7" and substitute there for --l8--. 

Claim 9, line l, delete "l9." and substitute therefor -- 
delete 'll 8" and substitute there for - -l7- - - 

Claim 2l, line 3, Cancel the formula and substitute therei 

2. 

N 

( N/ R - 

Claim 27, line 6, "ensitivity" should be --sensitivity--. 

Signed and sealed this 21st day of November l972. 
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