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Photographic elements, diffusion transfer assemblages 
and processes are described which employ a novel non 
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diffusible compound having a releasable, 2-(2- 
pyridylazo)-4,5-bis(tertiary amino)phenol black dye 
moiety or precursor thereof, such as: 

RO 

N R1 

CAR NcN N 

wherein: 
(a) R represents hydrogen, a hydrolyzable moiety or 
CAR; 

(b) R and R2 each independently represents an alkyl 
group of 1 to about 6 carbon atoms, CAR, or can be 
taken together with the nitrogen atom to which they 
are attached to complete a 5- or 6-membered hetero 
cyclic ring; 

(c) R3 and Reach independently represents an alkyl 
group of 1 to about 6 carbon atoms, CAR, or can be 
taken together with the nitrogen to which they are 
attached to complete a 5- or 6-membered heterocy 
clic ring; 

(d) CAR represents a ballasted carrier moiety capable 
of releasing the diffusible black dye moiety or precur 
sor thereof under alkaline conditions; and 

(e)n is 0, 1 or 2, with the proviso that when n is 0, then 
at least one of R, R1, R2, R3, or R is CAR. 

34 Claims, No Drawings 
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PHOTOGRAPHIC PRODUCTS AND PROCESSES 
EMPLOYING NOVEL NONDIFFUSIBLE 
2-(2-PYRIDYLAZO)-4,5-BIS(TERTIARY 

AMINOPHENOL BLACK DYE-RELEASING: 
COMPOUNDS AND PRECURSORS THEREOF 

This invention relates to photography and more par 
ticularly to diffusion transfer photography employing 
certain nondiffusible azo dye-releasing compounds 
which, as a function of development of a silver halide 
emulsion layer, release a diffusible metallizable, 2-(2- 
pyridylazo)-4,5-bis(tertiary amino)phenol black dye or 
precursor thereof. Highly stable metal complexes of this 
dye are formed during processing. . 

U.S. Pat. No. 4,142,891 of Baigrie et al relates to 
various nondiffusible azo dye-releasing compounds. 
U.S. Pat. Nos. 2,864,813, 3,051,697 and 3,118,871 relates 
to various 4-azoaniline dyes. There is no disclosure in 
any of these patents, of a 4,5-bis(dialkylamino)phenol 
moiety, or that such a moiety when joined to a 
pyridylazo group would form a black dye. 

Black dyes are useful in diffusion transfer photogra 
phy to form black-and-white images. Because a dye is 
used to form the image instead of silver, there is no need 
to employ a nuclei layer or silver halide solvents to 
dissolve undeveloped silver halide to transfer it to the 
nuclei layer. Black-and-white images formed by a dye 
are thus sharper and do not use as much silver as those 
formed by a silver transfer process. 

Black dyes are also useful in color diffusion transfer 
materials to increase maximum density. In such materi 
als, the black dye-releasing compound can be associated 
with a relatively slow, high-contrast emulsion layer. 
A black dye complex which has a good spectral ab 

sorption may also be used in other diffusion transfer 
processes where an opaque layer is needed or wherein 
an opaque processing composition is employed such as 
in U.S. Pat. No. 4,076,529. The black dye would be used 
instead of carbon black which has a disadvantage of 
absorbing various photographic reagents and slowing 
down the diffusion of image dyes therethrough. 
A photographic element in accordance with the in 

vention comprises a support having thereon a photosen 
sitive silver halide emulsion layer, the emulsion layer 
having associated therewith a dye image-providing 
material comprising a nondiffusible compound having a 
releasable, 2-(2-pyridylazo)-4,5-bis(tertiary amino)- 
phenol black dye moiety or precursor thereof contain 
ing a ballasted carrier moiety capable of releasing the 
diffusible 2-(2-pyridylazo)-4,5-bis(tertiary amino)phenol 
black dye moiety or precursor thereof as a function of 
development of the silver halide emulsion layer under 
alkaline conditions. 

In a preferred embodiment of the invention, our dye 
image-providing material has the following formula: 

RO 

N 

CAR NacN 

wherein: 
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2 
(a) R represents hydrogen, a hydrolyzable moiety or 

CAR; 
(b) Rand R2 each independently represents an alkyl 

(including substituted alkyl) group of 1 to about 6 car 
bon atoms, CAR, or can be taken together with the 
nitrogenatom to which they are attached to complete a 
5- or 6-membered heterocyclic ring; 

(c) R3 and Reach independently represents an alkyl 
(including substituted alkyl) group of 1 to about 6 car 
bon atoms, CAR, or can be taken together with the 
nitrogen to which they are attached to complete a 5- or 
6-membered heterocyclic ring; 

(d) CAR represents a ballasted carrier moiety capable 
of releasing the diffusible black dye moiety or precursor 
thereof under alkaline conditions, e.g., as a function of 
development of the silver halide emulsion layer; and 

(e)n is 0, 1 or 2, with the proviso that when n is 0, 
then at least one of R, R, R2, R3, or R4 is CAR. 

In the above formula, the alkyl or substituted alkyl 
groups which R, R2, R3, and R4 represent can be, for 
example, methyl, ethyl, propyl, isopropyl, cyanoethyl, 
sulfamoylpropyl or ethoxycarbonylmethyl. 

In the above formula, R1 and R2 and/or R3 and R4 can 
represent a 5- or 6-membered heterocyclic ring such as, 
for example, morpholine, piperidine, or pyrroline. 

In a preferred embodiment of the invention, R repre 
sents hydrogen, R, R2, R3, and Rare each methyl and 
n is 1. In another preferred embodiment, R represents 
hydrogen, R1 and R2 complete a 6-membered heterocy 
clic ring, R3 and R complete a 6-membered heterocy 
clic ring and n is 1. In yet another preferred embodi 
ment, R represents hydrogen, R and R2 complete a 
morpholino ring, R3 and R complete a morpholino 
ring, n is 1, and the pyridine ring is substituted in the 5 
position with a sulfonamide group. 
Other substituents may also be present in the two 

rings illustrated above, such as alkyl of 1 to about 6 
carbon atoms, alkoxy, halogens, and solubilizing groups 
such as sulfonamido, sulfamoyl, phenylsulfamoyl, car 
boxy, sulfo or hydrolyzable precursors thereof. 

In another embodiment of the invention, CAR may 
have attached thereto two azo dye moieties, as shown 
by the formula above, in which case two dye moieties 
will be released from one CAR moiety. 
As stated above, R represents hydrogen, a hydrolyz 

able moiety or CAR. Hydrolyzable moieties which can 
be employed in the invention include esters such as 
acetate, benzoate, pivalate, carbamates, imidomethyl 
groups as described in Reczek and Welter, U.S. Appli 
cation Ser. No. 220,408, filed Dec. 20, 1980 or any of the 
blocking groups which can be cleaved by an intramo 
lecular nucleophilic displacement reaction, as disclosed 
in Mooberry and Archie U.S. Ser. No. 949,462, filed 
Oct. 10, 1978, now U.S. Pat. No. 4,310,612, issued Jan. 
12, 1982, the disclosure of which is hereby incorporated 
by reference. 
There is great latitude in selecting a CAR moiety 

which is attached to the dye-releasing compounds de 
scribed above. Depending upon the nature of the bal 
lasted carrier selected, various groups may be needed to 
attach or link the carrier moiety to the dye. Such linking 
groups are considered to be a part of the CAR moiety in 
the above definition. It should also be noted that, when 
the dye moiety is released from the compound, cleavage 
may take place in such a position that part or all of the 
linking group, if one is present, and even part of the 
ballasted carrier moiety, may be transferred to the in 
age-receiving layer, along with the dye moiety. In any 
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event, the dye nucleus as shown above can be thought 
of as the minimum which is transferred. 
CAR moieties useful in the invention are described in 

U.S. Pat. Nos. 3,227,550; 3,628,952; 3,227,552 and 
3,844,785 (dye released by chromogenic coupling); U.S. 5 
Pat. Nos. 3,443,939 and 3,443,940 (dye released by intra 
molecular ring closure); U.S. Pat. Nos. 3,698,897 and 
3,725,062 (dye released from hydroquinone deriva 
tives); U.S. Pat. No. 3,728,113 (dye released from a 
hydroquinonylmethyl quaternary salt); U.S. Pat. Nos. 10 
3,719,489 and 3,443,941 (silver ion induced dye release); 
British Patent Publication No. 2,017,950A (dye released 
by a dye bleach process); U.S. Pat. Nos. 4,053,312; 
4,198,235; 4,179,231; 4,055,428 and 4,149,892 (dye re 
leased by oxidation and deamidation); and U.S. Pat. 15 
Nos. 3,245,789 and 3,980,497; Canadian Pat. No. 
602,607; British Pat. No. 1,464,104; Research Disclosure 
14447, April 1976; and U.S. Pat. No. 4,139,379 of Chas 
man et al (dye released by miscellaneous mechanisms), 
the disclosures of which are hereby incorporated by 20 
reference. 

In a further preferred embodiment of the invention, 
the ballasted carrier moiety or CAR as described above 
may be represented by the following formula: 

25 
(Ballast-Carrier-Link)- 

wherein: 
(a) Ballast is an organic ballasting radical of such 

molecular size and configuration as to render said com 
pound nondiffusible in said photographic element dur 
ing development in an alkaline processing composition; 

(b) Carrier is an oxidizable acyclic, carbocyclic or 
heterocyclic moiety (see "The Theory of the Photo 
graphic Process', by C. E. K. Mees and T. H. James, 35 
Third Edition, 1966, pages 282 to 283), e.g., moieties 
containing atoms according to the following configura 
tion: 

wherein: 
b is a positive integer of 1 to 2; and 
a represents the radicals OH, SH, NH- or hydrolyz 

able precursors thereof; and 
(c) Link represents a group which, upon oxidation of 45 

said Carrier moiety, is capable of being hydrolytically 
cleaved to release the diffusible azo dye. For example, 
Link may be the following groups: 

50 
SO2NH 

*NHSO-, "NH-i-o- *NHSO 
O-alkyl 

55 

*NHSO(CH2)3NHSO2-, "NHSo-KY- NHSO-, 

O CH3 
60 

*NHSO , *NHSO2-(CH2)3NH-C-CH-O-, 

CONHa 

wherein represents the position of attachment to 
Carrier. 65 

The Ballast group in the above formula is not critical, 
so long as it confers nondiffusibility to the compound. 

4. 
Typical Ballast groups include long-chain alkyl radi 
cals, as well as aromatic radicals of the benzene and 
naphthalene series linked to the compound. Useful Bal 
last groups generally have at least 8 carbon compounds, 
such as substituted or unsubstituted alkyl groups of 8 to 
22 carbon atoms; a carbamoyl radical having 8 to 30 
carbon atoms, such aS -CONHOCH2 
)4-O-C6H3(C5H11)2, or -CONCC12H25)2; or a keto 
radical having 8 to 30 carbon atoms, such as 
-CO-C17H35 or -CO-C6H4(t-C12H25). 

For specific examples of Ballast-Carrier moieties use 
ful as the CAR moiety in this invention, reference is 
made to the November 1976 edition of Research Disclo 
sure, pages 68 through 74, and the April 1977 edition of 
Research Disclosure, pages 32 through 39, the disclo 
sures of which are hereby incorporated by reference. 

In a highly preferred embodiment of the invention, 
the ballasted carrier moiety or CAR in the above for 
mula is a group having the formula: 

D 

/N 
Y (Ballast); 1 

N 
NHSO2 

wherein: 
(a) Ballast is an organic ballasting radical of such 

molecular size and configuration (e.g., simple organic 
groups or polymeric groups) as to render said com 
pound nondiffusible in a photographic element during 
development in an alkaline processing composition; 

(b) D is OR5 or NHR6 wherein R5 is hydrogen or a 
hydrolyzable moiety, such as acetyl, mono-, di- or tri 
chloroacetyl radicals, perfluoroacyl, pyruvyl, alkoxya 
cyl, nitrobenzoyl, cyanobenzoyl, sulfonyl or sulfinyl, 
and R6 is hydrogen or a substituted or unsubstituted 
alkyl group of 1 to 22 carbon atoms, such as methyl, 
ethyl, hydroxyethyl, propyl, butyl, secondary butyl, 
tert-butyl, cyclopropyl, 4-chlorobutyl, cyclobutyl, 4 
nitroamyl, hexyl, cyclohexyl, octyl, decyl, octadecyl, 
dodecyl, benzyl or phenethyl (when R is an alkyl 
group of greater than 8 carbon atoms, it can serve as a 
partial or sole Ballast); 

(c) Y represents at least the atoms necessary to com 
plete a benzene nucleus, a naphthalene nucleus, or a 5 
or 7-membered heterocyclic ring, such as pyrazolone or 
pyrimidine; and 

(d) j is a positive integer of 1 to 2 and is 2 when D is 
OR or when R is hydrogen or an alkyl group of less 
than 8 carbon atoms. 

Especially good results are obtained in the above 
formula when D is OH, j is 2, and Y is a naphthalene 
nucleus. 

Examples of the CAR moiety in this highly preferred 
embodiment are disclosed in U.S. Pat. Nos. 4,076,529; 
3,993,638 and 3,928,312, the disclosures of which are 
hereby incorporated by reference, and include the fol 
lowing: 
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OH C5H1-t NO2 

O CH co-cho-K×-can- 5 3 C12H2.5SO2 C-N- 

NHSO 

OH 
O SO2C12H25 

- NO2 
H NHSO2- A phs 

15 Cl C-N- 
OH 

C18H37 
C18H 20 SO2C18H37 

NHSO2 
In a second embodiment of positive-working dye 

OH release chemistry as referred to above, the ballasted 
CONC18H37)2 as carrier moiety or CAR in the above formulas may be a 

group having the formula: 
NHSO 

(II) 
NH2 30 -- C 7 r 

y N Rf O 
C5H31 

(Ballas)et- C-(CH2)-1-N-C-O- 
\ 1 

NHSO- W 
35 

wherein: In another highly preferred embodiment of the inven 
tion, the ballasted carrier moiety or CAR in the above 
formulas is such that the diffusible azo dye is released as 
an inverse function of development of the silver halide 
emulsion layer under alkaline conditions. This is ordi 
narily referred to as positive-working dye-release chem 
istry. In one of these embodiments, the ballasted carrier 
moiety or CAR in the above formulas may be a group 
having the formula: 45 

50 

55 

NO2 (I) 

-C O R8 M f N 
Ballast-i- p-c-N- 

M w 
w2-1 

wherein: 
Ballast is an organic ballasting radical of such molec 

ular size and configuration as to render said compound 
nondiffusible in a photographic element during devel 
opment in an alkaline processing composition; 
W2 represents at least the atoms necessary to com 

plete a benzene nucleus (including various substituents 
thereon); and 
R8 is an alkyl (including substituted alkyl) radical 

having 1 to about 4 carbon atoms. 
Examples of the CAR moiety in this formula (I) in 

clude the following: 

65 

Ballast is an organic ballasting radical of such molec 
ular size and configuration as to render said compound 
nondiffusible in a photographic element during devel 
opment in an alkaline processing composition; 
W represents at least the atoms necessary to com 

plete a quinone nucleus (including various substituents 
thereon); 

r is a positive integer of 1 or 2; 
R7 is an alkyl (including substituted alkyl) radical 

having 1 to about 40 carbon atoms or an aryl (including 
substituted aryl) radical having 6 to about 40 carbon 
atoms; and 
k is a positive integer of 1 to 2 and is 2 when R6 is a 

radical of less than 8 carbon atoms. 
Examples of the CAR moiety in this formula (II) 

include the following: 

O 

fish, 
N C-O- 

CH3 
I 
O 



silver halide development under alkaline conditions, the 
metallizable azo dye is released. In this embodiment, 
conventional negative-working silver halide emulsions, 
as well as direct-positive emulsions, can be employed. 
For further details concerning these particular CAR 
moieties, including synthesis details, reference is made 
to U.S. Pat. No. 4,139,379 of Chasman et al, the disclo 

release chemistry as referred to above, the ballasted 
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-continued 
O 

C3H7 ths 
CH-N-C-O- 5 

O CH3 

-o---CH, C6H33 
O 

O 

In using the compounds in formulas I and II above, 
they are employed in a photographic element similar to 
the other nondiffusible dye-releasers described previ 
ously. Upon reduction of the compound as a function of 15 

sure of which is hereby incorporated by reference. 
In a third embodiment of positive-working dye 

25 
carrier moiety or CAR in the above formulas may be a 
group having the formula: 

R8 (III) 

ON- 30 
C 

M Y N 
f C-N-R8 

Ballast N O 35 

W / 
C-C N - 

W2 O 

wherein: 40 
Ballast, W2 and R8 are as defined for formula (I) 

above. 
Examples of the CAR moiety in this formula (III) 

include the following: 45 

(Hs 
CO-N- 

N-CH3 50 
O 

cha-N- O 1837 / 
CH3 

O 55 

fH, 
CO-N- 

NSCH-3 
C6H3 N 

O 
N-meCO-CH-O 2 / 
C6H13 

O 65 

For further details concerning this particular CAR 
moiety, including synthesis details, reference is made to 

8 
U.S. Pat. No. 4,199,354 of Hinshaw et al, the disclosure 
of which is hereby incorporated by reference. 

In a fourth embodiment of positive-working dye 
release chemistry as referred to above, the ballasted 
carrier moiety or CAR in the above formulas may be a 
group having the formula: 

(IV) 

- Ne R7 O 
/ N II 

(Ballast)-1- -(CH)- 1-N-C-O- 
C 

V a 
w2. C 

- - 
K 

wherein: 

Ballast, r, R7 and k are as defined for formula (II) 
above; 
W2 is as defined for formula (I) above; and 
K is OH or a hydrolyzable precursor thereof. 
Examples of the CAR moiety in this formula (IV) 

include the following: 

OH 

fishs, 
N CaO-a- 

OH 

OH SH: 
N-C-O- 

C12H25 

OH 

For further details concerning this particular CAR 
moiety, including synthesis details, reference is made to 
U.S. Pat. No. 3,980,479 of Fields et al, the disclosure of 
which is hereby incorporated by reference. 

Representative compounds included within the scope 
of the invention include the following: 

OH (1) 

CONC18H37)2 
OH 

NHSO2 N: N 
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w -continued 

pH - a (2) 

CONC18H37)2 
OH 

N M-r 
NHSO2 NcN N/ 

OH (3) 

CONC18H37-)2 
OH 

N - 
NHSO N=N N O -K- -- N/ 

OCH3 N 

OH (4) 

CONC18H37-)2 
OH CH 

N / 215 
NHSO2 NEN N 

Ye H N 215 

/ N 
H5C2 C2H5 

Hs O n-H, (5-8) 
CH3(CH2)9CH CH2N-CO-R 

R-CO-NOCH2 CHCH2)9CH3 
O 

n-CH CH3 

(5) 
N / 

* - <>-N'- - N 
N N O 

(> O 

(6) 
O 

CH3 
N / 

R = NHso-KY-N=N N N. 55 
CH3 

N 
/ N 

(7) 
O 

R - NHso-KY- ---C 
N 

O 

10 
-continued 

(8) 

O 

N A-r 
R = NH2SO2 NEN 'N/ 

OCH3 C 
O 

A process for producing a photographic transfer 
image according to the invention comprises: 

(a) treating an imagewise-exposed photographic ele 
ment as described above with an alkaline processing 
composition in the presence of a silver halide develop 
ing agent to effect development of the exposed silver 
halide emulsion layer; 

(b) the dye-releasing compound then releasing the 
diffusible azo dye as described above imagewise as a 
function of the development of the silver halide emul 
sion layer; 

(c) at least a portion of the imagewise distribution of 
the azo dye diffusing to a dye image-receiving layer; 
and 

(d) contacting the imagewise distribution of azo dye 
with metal ions, thereby forming a metal-complexed 
azo dye transfer image. 
The tridentate azo dye ligand which is released from 

the dye-releasing compounds in accordance with the 
present invention will form a coordination complex in 
the image-receiving layer with polyvalent metal ions. 
The metal ions can be present in the image-receiving 
layer itself or in a layer adjacent thereto, or the image 
receiving layer can be contacted with metal ions in a 
bath after diffusion of the dye has taken place. Metal 
ions most useful in the invention are those which are 
essentially colorless when incorporated into the image 
receiving element, are inert with respect to the silver 
halide layers, react readily with the released dye to 
form a complex of the desired hue, are tightly coordi 
nated to the dye in the complex, have a stable oxidation 
state, and form a dye complex which is stable to heat, 
light and chemical reagents. In general, good results are 
obtained with polyvalent metalions such as copper(II), 
zinc (II), nickel (II), platinum (II), palladium (II) and 
cobalt(II) ions. 
For example, it is believed that the coordination com 

plex which is formed from the tridentate azo dye ligand 
according to the invention in one of the preferred em 
bodiments thereof has the following structure: 

Li 

Met --O 
1. 

65 wherein: 
R1 and R2 each independently represents an alkyl 

group of 1 to about 6 carbon atoms or can be taken 
together with the nitrogen atom to which they are at 
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tached to complete a 5- or 6-membered heterocyclic 
ring; 
R and Reach independently represents an alkyl 

group of 1 to about 6 carbon atoms or can be taken 
together with the nitrogen to which they are attached 
to complete a 5- or 6-membered heterocyclic ring; 
Me is metal; and 
Lig is one or more ligand groups, depending upon the 

coordination number of the metal ion, such as H2O, Cl 
or pyridine, or a second dye moiety. 

Thus, in accordance with this preferred embodiment 
of the invention, a photographic element is provided 
which comprises a support having thereon a coordina 
tion complex of a polyvalent metalion and a compound 
having the formula: 

N 
NN 

OH 

wherein: 
R1, R2, R3 and Rare as described above. 
The element usually contains a photographic mor 

dant or image-receiving layer to bind the dye or coordi 
nation complex thereto. The structures shown above 
may also, of course, be substituted in the same manner 
as described above for the starting compounds from 
which they are released. 

It will be appreciated that, after processing the photo 
graphic element described above, there remains in it 
after transfer has taken place an imagewise distribution 
of azo dye in addition to developed silver. An image 
comprising residual nondiffusible compound is obtained 
in this element if the residual silver and silver halide are 
removed by any conventional manner well known to 
those skilled in the photographic art, such as a bleach 
bath, followed by a fix bath, a bleach-fix bath, etc. Such 
a retained dye image should normally be treated with 
metal ions to metallize the dye to increase its light fast 
ness. The imagewise distribution of azo dye may also 
diffuse out of the element into these baths, if desired, 
rather than to an image-receiving element. If a negative 
working silver halide emulsion is employed in certain 
preferred photosensitive elements, described above, 
then a positive image, such as a reflection print, trans 
parency or motion picture film, is produced in this man 
ner. If a direct-positive silver halide emulsion is em 
ployed in such photosensitive elements, then a negative 
image is produced. 
The photographic element in the above-described 

process can be treated in any manner with an alkaline 
processing composition to effect or initiate develop 
ment. A preferred method for applying processing com 
position is by use of a rupturable container or pod 
which contains the composition. In general, the pro 
cessing composition employed in this invention contains 
the developing agent for development, although the 
composition could also just be an alkaline solution 
where the developer is incorporated in the photo 
graphic element, image-receiving element or process 
sheet, in which case the alkaline solution serves to acti 
vate the incorporated developer. 

10 
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A photographic film unit or assemblage in accor 

dance with this invention is adapted to be processed by 
an alkaline processing composition, and comprises: 
(1) a photographic element as described above; and 
(2) a dye image-receiving layer. 
In this embodiment, the processing composition may be 
inserted into the film unit, such as by interjecting pro 
cessing solution with communicating members similar 
to hypodermic syringes which are attached either to a 
camera or camera cartridge. The processing composi 
tion can also be applied by means of a swab or by dip 
ping in a bath, if so desired. Another method of apply 
ing processing composition to a film assemblage which 
can be used in our invention is the liquid spreading 
means described in U.S. Application Ser. No. 143,230 of 
Columbus, filed Apr. 24, 1980. 

In a preferred embodiment of the invention, the as 
semblage itself contains the alkaline processing compo 
sition and means containing same for discharge within 
the film unit. There can be employed, for example, a 
rupturable container which is adapted to be positioned 
during processing of the film unit so that a compressive 
force applied to the container by pressure-applying 
members, such as would be found in a camera designed 
for in-camera processing, will effect a discharge of the 
container's contents within the film unit. 

In the embodiment described above, the dye image 
receiving layer may itself contain metal ions or the 
metal ions may be present in an adjacent layer, so that 
the tridentate azo dye ligand which is released will form 
a coordination complex therewith. The dye thus be 
comes immobilized in the dye image-receiving layer 
and metallized at the same time. Alternatively, the dye 
image in the dye image-receiving layer may be treated 
with a solution containing metal ions to effect metalliza 
tion. 
The dye image-receiving layer in the above-described 

film assemblage is optionally located on a separate sup 
port adapted to be superposed on the photographic 
element after exposure thereof. Such image-receiving 
elements are generally disclosed, for example, in U.S. 
Pat. No. 3,362,819. When the means for discharging the 
processing composition is a rupturable container, it is 
usually positioned in relation to the photographic ele 
ment and the image-receiving element so that a com 
pressive force applied to the container by pressure 
applying members, such as would be found in a typical 
camera used for in-camera processing, will effect a 
discharge of the container's contents between the im 
age-receiving element and the outermost layer of the 
photographic element. After processing, the dye image 
receiving element is separated from the photographic 
element. 

In another embodiment, the dye image-receiving 
layer in the above-described film assemblage is integral 
with the photographic element and is located between 
the support and the lowermost photosensitive silver 
halide emulsion layer. One useful format for integral 
receiver-negative photographic elements is disclosed in 
Belgian Pat. No. 757,960. In such an embodiment, the 
support for the photographic element is transparent and 
is coated with an image-receiving layer, a substantially 
opaque light-reflective layer, e.g., TiO2, and then the 
photosensitive layer described above. After exposure of 
the photographic element, a rupturable container con 
taining an alkaline processing composition and an 
opaque process sheet are brought into superposed posi 
tion. Pressure-applying members in the camera rupture 
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the container and spread processing composition over 
the photographic element as the film unit is withdrawn 
from the camera. The processing composition develops 
the exposed silver halide emulsion layer and a dye 
image is formed as a function of development which 
diffuses to the image-receiving layer to provide a posi 
tive, right-reading image which is viewed through the 
transparent support on the opaque reflecting layer back 
ground. For other details concerning the format of this 
particular integral film unit, reference is made to the 
above-mentioned Belgian Pat. No. 757,960. 
Another format for integral negative-receiver photo 

graphic elements in which the present invention is em 
ployed is disclosed in Canadian Pat. No. 928,559. In this 
embodiment, the support for the photographic element 
is transparent and is coated with the image-receiving 
layer, a substantially opaque, light-reflective layer and 
the photosensitive layer described above. A rupturable 
container containing an alkaline processing composition 
and an opacifier is positioned adjacent the top layer and 
a transparent top sheet which has thereon a neutralizing 
layer and a timing layer. The film unit is placed in a 
camera, exposed through the transparent top sheet and 
then passed through a pair of pressure-applying mem 
bers in the camera as it is being removed therefrom. The 
pressure-applying members rupture the container and 
spread processing composition and opacifier over, the 
negative portion of the film unit to render it light-insen 
sitive. The processing composition develops the silver 
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halide layer and a dye image is formed as a result of 30 
development which diffuses to the image-receiving 
layer to provide a positive, right-reading image which is 
viewed through the transparent support on the opaque 
reflecting layer background. For further details con 
cerning the format of this particular integral film unit, 
reference is made to the above-mentioned Canadian 
Pat. No. 928,559. 

Still other useful integral formats in which this inven 
tion can be employed are described in U.S. Pat. Nos. 
3,415,644; 3,415,645; 3,415,646; 3,647,437 and 3,635,707. 
In most of these formats, a photosensitive silver halide 
emulsion is coated on an opaque support and a dye 
image-receiving layer is located on a separate transpar 
ent support superposed over the layer outermost from 
the opaque support. In addition, this transparent sup 
port also preferably contains a neutralizing layer and a 
timing layer underneath the dye image-receiving layer. 

In another embodiment of the invention, a neutraliz 
ing layer and timing layer are located underneath the 
photosensitive layer or layers. In that embodiment, the 
photographic element would comprise a support having 
thereon, in sequence, a neutralizing layer, a timing layer 
and at a photosensitive silver halide emulsion layer 
having associated therewith a dye-releasing compound 
as described above. A dye image-receiving layer as 
described above would be provided on a second sup 
port with the processing composition being applied 
therebetween. This format could either be integral or 
peel-apart as described above. 
The dye-releaser associated with the silver halide 

emulsion layer in this invention is contained either in 
the silver halide emulsion layer itself or in a layer con 
tiguous to the silver halide emulsion layer. 
The concentration of the dye-releasing compounds 

that are employed in the present invention may be var 
ied over a wide range, depending upon the particular 
compound employed and the results which are desired. 
For example, the dye-releasers of the present invention 
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may be coated in layers at a concentration of about 0.1 
to about 3 g/m2 by using coating solutions containing 
between about 0.5 and about 8 percent by weight of the 
dye-releaser distributed in a hydrophilic film-forming 
natural material or synthetic polymer, such as gelatin, 
polyvinyl alcohol, etc, which is adapted to be perme 
ated by aqueous alkaline processing composition. 

Depending upon which CAR is used in the present 
invention, a variety of silver halide developing agents 
or electron transfer agents (ETA's) are useful in this 
invention. In certain embodiments of the invention, any 
ETA can be employed as long as it cross-oxidizes with 
the dye-releasers described herein. The ETA may also 
be incorporated in the photosensitive element to be 
activated by the alkaline processing composition. Spe 
cific examples of ETA's useful in this invention include 
hydroquinone compounds, such as hydroquinone, 2,5- 
dichlorohydroquinone or 2-chlorohydroquinone; ami 
nophenol compounds, such as 4-aminophenol, N 
methylaminophenol, N,N-dimethylaminophenol, 3 
methyl-4-aminophenol or 3,5-dibromoaminophenol; 
catechol compounds, such as catechol, 4-cyclohexyl 
catechol, 3-methoxycatechol or 4-(N-octadecylamino)- 
catechol; and phenylenediamine compounds, such as 
N,N,N,',N'-tetramethyl-p-phenylenediamine. In highly 
preferred embodiments, the ETA is a 3-pyrazolidinone 
compound, such as 1-phenyl-3-pyrazolidinone (Pheni 
done), 1-phenyl-4,4-dimethyl-3-pyrazolidinone (Dime 
Zone), 4-hydroxymethyl-4-methyl-1-phenyl-3- 
pyrazolidinone, 4-hydroxymethyl-4-methyl-1-p-tolyl-3- 
pyrazolidinone, 4-hydroxymethyl-4-methyl-1-(3,4- 
dimethylphenyl)-3-pyrazolidinone, 1-m-tolyl-3- 
pyrazolidinone, 1-p-tolyl-3-pyrazolidinone, 1-phenyl-4- 
methyl-3-pyrazolidinone, 1-phenyl-5-methyl-3- 
pyrazolidinone, 1-phenyl-4,4-dihydroxymethyl-3- 
pyrazolidinone, 1,4-dimethyl-3-pyrazolidinone, 4-meth 
yl-3-pyrazolidinone, 4,4-dimethyl-3-pyrazolidinone, 
-(3-chlorophenyl)-4-methyl-3-pyrazolidinone, 1-(4- 

chlorophenyl)-4-methyl-3-pyrazolidinone, 1-(3-chloro 
phenyl)-3-pyrazolidinone, 1-(4-chlorophenyl)-3- 
pyrazolidinone, 1-(4-tolyl)-4-methyl-3-pyrazolidinone, 
1-(2-tolyl)-4-methyl-3-pyrazolidinone, 1-(4-tolyl)-3- 
pyrazolidinone, 1-(3-tolyl)-3-pyrazolidinone, 1-(3- 
tolyl)-4,4-dimethyl-3-pyrazolidinone, 1-(2-trifluoroe 
thyl)-4,4-dimethyl-3-pyrazolidinone or 5-methyl-3- 
pyrazolidinone. A combination of different ETA's, such 
as those disclosed in U.S. Pat. No. 3,039,869, can also be 
employed. These ETA's are employed in the liquid 
processing composition or contained, at least in part, in 
any layer or layers of the photographic element or film 
unit to be activated by the alkaline processing composi 
tion, such as in the silver halide emulsion layers, the dye 
image-providing material layers, interlayers, image 
receiving layer, etc. 

In a preferred embodiment of the invention, the silver 
halide developer or ETA employed in the process be 
comes oxidized upon development and reduces silver 
halide to silver metal. The oxidized developer than 
cross-oxidizes the dye-releasing compound. The prod 
uct of cross-oxidation then undergoes alkaline hydroly 
sis, thus releasing an imagewise distribution of diffusible 
azo dye which then diffuses to the receiving layer to 
provide the dye image. The diffusible moiety is transfer 
able in alkaline processing composition either by virtue 
of its self-diffusivity or by its having attached to it one 
or more solubilizing groups, for example, a carboxy, 
sulpho, sulphonamido, hydroxy or morpholino group. 
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In using a dye-releasing compound according to the 
invention which produces a diffusible dye image as a 
function of development, either conventional negative 
working or direct-positive silver halide emulsions are 
employed. If the silver halide emulsion employed is a 
direct-positive silver halide emulsion, such as an inter 
nal-image emulsion designed for use in the internal 
image reversal process or a fogged, direct-positive 
emulsion such as a solarizing emulsion, which is devel 
opable in unexposed areas, a positive image can be ob 
tained in certain embodiments on the dye image-receiv 
ing layer. After exposure of the film unit, the alkaline 
processing composition permeates the various layers to 
initiate development of the exposed photosensitive sil 
verhalide emulsion layer. The developing agent present 
in the film unit develops the silver halide emulsion layer 
in the unexposed areas (since the silver halide emulsion 
is a direct-positive one), thus causing the developing 
agent to become oxidized imagewise corresponding to 
the unexposed areas of the direct-positive silver halide 
emulsion layer. The oxidized developing agent then 
cross-oxidizes the dye-releasing compound and the oxi 
dized form of the compound then undergoes a base-cat 
alyzed reaction to release the dye imagewise as a func 
tion of the imagewise exposure of the silver halide emul 
sion layer. At least a portion of the imagewise distribu 
tion of diffusible dye diffuses to the image-receiving 
layer to form a positive image of the original subject. 
After being contacted by the alkaline processing com 
position, a neutralizing layer in the film unit or image 
receiving unit lowers the pH of the film unit or image 
receiver to stabilize the image. 

Internal-image silver halide emulsions useful in this 
invention are described more fully in the November 
1976 edition of Research Disclosure, pages 76 through 
79, the disclosure of which is hereby incorporated by 
reference. 
The rupturable container employed in certain em 

bodiments of this invention is disclosed in U.S. Pat. Nos. 
2,543,181; 2,643,886; 3,653,732; 2,723,051; 3,056,492; 
3,056,491 and 3,152,515. In general, such containers 
comprise a rectangular sheet of fluid- and air-impervi 
ous material folded longitudinally upon itself to form 
two walls which are sealed to one another along their 
longitudinal and end margins to form a cavity in which 
processing solution is contained. 

Generally speaking, except where noted otherwise, 
the silver halide emulsion layer employed in the inven 
tion comprises photosensitive silver halide dispersed in 
gelatin and is about 0.6 to 6 microns in thickness; the 
dye-releasers are dispersed in an aqueous alkaline solu 
tion-permeable polymeric binder, such as gelatin, as a 
separate layer about 0.2 to 7 microns in thickness; and 
the alkaline solution-permeable polymeric interlayers, 
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e.g., gelatin, are about 0.2 to 5 microns in thickness. Of 55 
course, these thicknesses are approximate only and can 
be modified according to the product desired. 

Scavengers for oxidized developing agent can be 
employed in various interlayers of the photographic 
elements of the invention. Suitable materials are dis 
closed on page 83 of the November 1976 edition of 
Research Disclosure, the disclosure of which is hereby 
incorporated by reference. 
Any material is useful as the image-receiving layer in 

this invention as long as the desired function of mor 
danting or otherwise fixing the dye images is obtained. 
The particular material chosen will, of course, depend 
upon the dye to be mordanted. Suitable materials are 
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disclosed on pages 80 through 82 of the November 1976 
edition of Research Disclosure, the disclosure of which is 
hereby incorporated by reference. 
Use of a neutralizing material in the film units em 

ployed in this invention will usually increase the stabil 
ity of the transferred image. Generally, the neutralizing 
material will effect a reduction in the pH of the image 
layer from about 13 or 14 to at least 11 and preferably 5 
to 8 within a short time after imbibition. Suitable materi 
als and their functioning are disclosed on pages 22 and 
23 of the July 1974 edition of Research Disclosure, and 
pages 35 through 37 of the July 1975 edition of Research 
Disclosure, the disclosures of which are hereby incorpo 
rated by reference. 
A timing or inert spacer layer can be employed in the 

practice of this invention over the neutralizing layer 
which "times' or controls the pH reduction as a func 
tion of the rate at which alkali diffuses through the inert 
spacer layer. Examples of such timing layers and their 
functioning are disclosed in the Research Disclosure 
articles mentioned in the paragraph above concerning 
neutralizing layers. 
The alkaline processing composition employed in this 

invention is the conventional aqueous solution of an 
alkaline material, e.g., alkali metal hydroxides or car 
bonates such as sodium hydroxide, sodium carbonate or 
an amine such as diethylamine, preferably possessing a 
pH in excess of 11, and preferably containing a develop 
ing agent as described previously. Suitable materials 
and addenda frequently added to such compositions are 
disclosed on pages 79 and 80 of the November 1976 
edition of Research Disclosure, the disclosure of which is 
hereby incorporated by reference. 
The alkaline solution-permeable, substantially 

opaque, light-reflective layer employed in certain em 
bodiments of photographic film units used in this inven 
tion is described more fully in the November 1976 edi 
tion of Research Disclosure, page 82, the disclosure of 
which is hereby incorporated by reference. 
The supports for the photographic elements used in 

this invention can be any material as long as it does not 
deleteriously affect the photographic properties of the 
film unit and is dimensionally stable. Typical flexible 
sheet materials are described on page 85 of the Novem 
ber 1976 edition of Research Disclosure, the disclosure of 
which is hereby incorporated by reference. 
The silver halide emulsions useful in this invention, 

both negative-working and direct-positive ones, are 
well known to those skilled in the art and are described 
in Research Disclosure, Volume 176, December 1978, 
Item No. 17643, pages 22 and 23, "Emulsion prepara 
tion and types'; they are usually chemically and spec 
trally sensitized as described on page 23, "Chemical 
sensitization', and "Spectral sensitization and desensiti 
zation', of the above article; they are optionally pro 
tected against the production of fog and stabilized 
against loss of sensitivity during keeping by employing 
the materials described on pages 24 and 25, "Antifog 
gants and stabilizers', of the above article; they usually 
contain hardeners and coating aids as described on page 
26, "Hardeners', and pages 26 and 27, "Coating aids', 
of the above article; they and other layers in the photo 
graphic elements used in this invention usually contain 
plasticizers, vehicles and filter dyes described on page 
27, “Plasticizers and lubricants'; page 26, "Vehicles and 
vehicle extenders'; and pages 25 and 26, "Absorbing 
and scattering materials', of the above article; they and 
other layers in the photographic elements used in this 
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invention can contain addenda which are incorporated 
by using the procedures described on page 27, "Meth 
ods of addition', of the above article; and they are usu 
ally coated and dried by using the various techniques 

18 
HID) for 10 and 21 days using a Wratten 2B filter. The 
curves were run against an undyed receiver as a refer 
ence. The percentage of dye left at each time interval 
was measured and recorded in the Table below. 
TABLE 

N 
M M N 

E 

Dye Stability 
Hue (nm) @ pH 7. 10 (21) Day HID 

Cmpd. R R2 R3 R4 M E N. (HBW) Amax % Dye Left 
A CH3 CH3 CH3 CH3 SO2NH2 H 562(194) 523,605 89(82) 
B -(CH2)2O(CH2)2- -(CH2)2O(CH2)2- SO2NH2 H 560(227) 608,505 95(86) 
C -(CH2)2O(CH2)2- -(CH2)2O(CH2)2- H H 536(248) 597,463 97(92) 
D -(CH2)2O(CH2)2- -(CH2)2O(CH2)2- SO2NH3 3-OCH3 578(235) 637,510 96(93) 

described on pages 27 and 28, “Coating and drying 
procedures", of the above article, the disclosures of 
which are hereby incorporated by reference. 
The term "nondiffusing' used herein has the meaning 

commonly applied to the term in photography and 
denotes materials that, for all practical purposes, do not 
migrate or wander through organic colloid layers, such 
as gelatin, in the photographic elements of the invention 
in an alkaline medium and preferably when processed in 
a medium having a pH of 11 or greater. The same mean 
ing is to be attached to the term "immobile'. The term 
"diffusible' as applied to the materials of this invention 
has the converse meaning and denotes materials having 
the property of diffusing effectively through the colloid 
layers of the photographic elements in an alkaline me 
dium. "Mobile' has the same meaning as "diffusible'. 
The term "associated therewith' as used herein is 

intended to mean that the materials can be in either the 
same or different layers, so long as the materials are 
accessible to one another. 
The following examples are provided to further illus 

trate the invention. 

EXAMPLE 

Hue Test-Released Dyes 
A receiving element was prepared comprising a poly 

(ethylene terephthalate) film support having thereon a 
nickel sulfate hexahydrate (0.58 g/m2)-gelatin (1.08 
g/m2) metal complexing layer, and a poly(4-vinyl 
pyridine)-gelatin mordant layer (each at 2.15 g/m2). 
The receiving element was immersed in an alkaline 

solution of the azo dyes listed in the Table below. The 
receiver was removed from the dye solution, washed in 
distilled water, placed in a pH 7.0 buffer solution and 
dried. Transmission spectra obtained on each sample 
were normalized to a density of 1.0. The Anax at maxi 
mum density, along with the "half band width' (i 
B/W), the wavelength range of the curve at half the 
maximum density, and the A , the center of the wave 
length range at half the maximum density, are recorded 
in the Table below. A broad BW would be desirable 
for a neutral-absorbing dye. With respect to those dyes 
which have two distinct maxima, the highest density 
N.max is given first. 
A fading test was also run wherein the samples were 

mounted on aperture cards and subjected to 5000-foot 
candle Xenon arc radiation (High Intensity Daylight or 

25 

The above results show that the compounds accord 
ing to the invention have an extraordinarily broad ab 
sorption spectrum (large HBW) and are nearly neutral 

o absorbing or black. In addition, they also exhibit excel 
lent light stability. 

SYNTHETIC PROCEDURES 
A general procedure for preparing compounds ac 

5 cording to the invention such as Compound A in the 
Table above, comprises the following sequence: 

OH 

on-Kx. 2 NH(CH3)2 --> 
O R1 

o N^ 2-hydrazinopyridine 
N 
R 

3 

N 

/ Y 

40 

45 

OH R 
50 NS / 

N 
R2 

N 
R^ Yrs 55 

The above Compounds B, C and D were prepared 
from morpholine and catechol according to the follow 
ing general sequence: 

60 
OH 

H 

OH N 

- Cu(OAc)2 
65 : ( air G 

O 
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-continued 

NC 
... 

O 

N 

N 

2-hydrazinopyridine G 

H 

N 

N 

O 

N 
N 

/ N 

EXAMPLE 2 
Preparation of Compound 5 

4,5-Dimorpholino-2-(2-pyridylazo)phenol was par 
tially dissolved in 38 ml pyridine containing 3.8 ml 
triethylamine. To the warmed solution was added 3,6- 
bis(N-chloroformyl-N-propylaminomethyl)-2,5-bis(1- 
methylundecyl)benzoquinone (1.43 g, 2.0 mmol) (U.S. 
Pat. No. 4,207,104, Col. 33). The mixture was stirred at 
room temperature overnight (no residue), poured into 
an ice/water slurry containing 48 ml conc. hydrochlo 
ric acid. An orange solid was filtered off and dried. On 
recrystallization from ethanol, 1.71 g (62%) was ob 
tained, m.p. 169-171 C. Calcd. for C78H112N12O10: 
C-68.0, H-8.2, N-12.2; Found: C-68.2, H-7.9, 
N-12.3. 

Intermediate: 
4,5-Dimorpholino-2-(2-pyridylazo)phenol 

To 60 ml acetic acid were added in order 1.48 g (14 
mmol) 2-hydrazinopyridine and 3.8 g (14 mmol) freshly 
prepared 4,5-di-morpholino-1,2-benzoquinone Brack 
man and Havinga, Rec. trav. chim Pays-bas 74, 937 
(1955) at room temperature. The mixture was stirred 
overnight and the solvent taken off on a rotary evapora 
tor. After dilution with water, the solid residue was 
filtered off, washed with water and air dried. The prod 
uct was extracted twice with hot acetonitrile leaving 
1.97g product. The extract yielded another 1.02 g on 
cooling. Yield 3.0 g (59%). 
The invention has been described in detail with par 

ticular reference to preferred embodiments thereof, but 
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it will be understood that variations and modifications 
can be effected within the spirit and scope of the inven 
tion. 
What is claimed is: 
1. A photographic element comprising a support 

having thereon at least one photosensitive silver halide 
emulsion layer, said emulsion layer having associated 
therewith a nondiffusible compound having a releasable 
2-(2-pyridylazo)-4,5-bis(tertiary amino)phenol black 
dye moiety or precursor thereof, said compound con 
taining a ballasted carrier moiety capable of releasing 
said diffusible 2-(2-pyridylazo)-4,5-bis(tertiary amino)- 
phenol black dye or precursor thereof as a function of 
development of said silver halide emulsion layer under 
alkaline conditions. 

2. In a photographic element comprising a support 
having thereon a photosensitive silver halide emulsion 
layer, said emulsion layer having associated therewith a 
dye image-providing material, the improvement 
wherein said dye image-providing material is a nondif 
fusible compound having a releasable, 2-(2-pyridylazo)- 
4,5-bis(tertiary amino)phenol black dye moiety or pre 
cursor thereof, said compound having the formula: 

RO 

N 

CAR N=N 

wherein: 
(a) R represents hydrogen, a hydrolyzable moiety or 
CAR; 

(b) R1 and R2 each independently represents an alkyl 
group of 1 to about 6 carbon atoms, CAR, or can 
be taken together with the nitrogen to which they 
are attached to complete a 5- or 6-membered heter 
ocyclic ring; 

(c) R3 and Reach independently represents an alkyl 
group of 1 to about 6 carbon atoms, CAR, or can 
be taken together with the nitrogen to which they 
are attached to complete a 5- or 6-membered heter 
ocyclic ring; 

(d) CAR represents a ballasted carrier moiety capable 
of releasing said diffusible black dye moiety or 
precursor thereof as a function of development of 
said silver halide emulsion layer under alkaline 
conditions; and 

(e)n is 0, 1 or 2, with the proviso that when n is 0, 
then at least one of R, R1, R2, R3, or R4 is CAR. 

3. The photographic element of claim 2 wherein R 
represents hydrogen, R, R2, R3 and Reach represent 
methyl, and n is 1. 

4. The photographic element of claim 2 wherein R 
represents hydrogen, R1 and R2 complete a 6-membered 
heterocyclic ring, R3 and R complete a 6-membered 
heterocyclic ring, and n is 1. 

5. The photographic element of claim 2 wherein R 
represents hydrogen, R1 and R2 complete a morpholino 
ring, R3 and R complete a morpholino ring, n is 1, and 
the pyridine ring is substituted in the 5-position with a 
sulfonamide group. 
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6. The photographic element of claim 2 wherein the 
pyridine ring is substituted in the 5-position with a sul 
fonamide group. 

7. The photographic element of claim 2 wherein ei 
ther or both of said illustrated rings may be substituted 
with an alkyl group of 1 to about 6 carbon atoms, alk 
oxy, halogen or a solubilizing group. 

8. The photographic element of claim 2 wherein 
CAR is a group having the formula: 

(Ballast-Carrier-Link)- 

wherein 
(a) Ballast is an organic ballasting radical of such 

molecular size and configuration as to render said 
compound nondiffusible in said photographic ele 
ment during development in an alkaline processing 
composition; 

(b) Carrier is an oxidizable acyclic, carbocyclic or 
heterocyclic moiety; and 

(c) Link represents a group which, upon oxidation of 
said Carrier moiety, is capable of being hydrolyti 
cally cleaved to release said diffusible dye. 

9. The photographic element of claim 8 wherein the 
Carrier moiety contains atoms according to the follow 
ing configuration: 

a C-C-C)- 

wherein: 
b is a positive integer of 1 to 2; and 
a represents the radicals OH, SH, NH-, or hydrolyz 

able precursors thereof. 
10. The photographic element of claim 2 wherein 

CAR is a group having the formula: 

NHSO 

wherein: 
(a) Ballast is an organic ballasting radical of such 

molecular size and configuration as to render said 
compound nondiffusible in said photographic ele 
ment during development in an alkaline processing 
composition; 

(b) D is OR5 or NHR6 wherein R5 is hydrogen or a 
hydrolyzable moiety and R6 is hydrogen or a sub 
stituted or unsubstituted alkyl group of 1 to 22 
carbon atoms; 

(c) Y represents the atoms necessary to complete a 
benzene nucleus, a naphthalene nucleus, or a 5- to 
7-membered heterocyclic ring; and 

(d) j is a positive integer of 1 to 2 and is 2 when D is 
OR5 or when R6 is hydrogen or an alkyl group of 
less than 8 carbon atoms. 

11. The photographic element of claim 10 wherein D 
is OH, j is 2 and Y is a naphthalene nucleus. 

12. The photographic element of claim 2 wherein said 
diffusible 2-(2-pyridylazo)-4,5-bis(tertiary amino)phenol 
black dye moiety or precursor thereof is released as an 
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inverse function of said development of said silver hal 
ide emulsion layer under alkaline conditions. 

13. The photographic element of claim 12 wherein 
said ballasted carrier moiety is a group having the for 
mula: 

O 

-C 
/ N (Ballast)r-I - p-(CH2)-1-N-C-O- 
M / 
W11 

wherein: 
Ballast is an organic ballasting radical of such molec 

ular size and configuration as to render said com 
pound nondiffusible in said photographic element 
during development in an alkaline processing com 
position; 
W represents at least the atoms necessary to com 

plete a quinone nucleus; 
r is a positive integer of 1 or 2; 
R7 is an alkyl radical having 1 to about 40 carbon 
atoms or an aryl radical having 6 to about 40 car 
bon atoms; and 

k is a positive integer of 1 to 2 and is 2 when R7 is a 
radical of less than 8 carbon atoms. 

14. The photographic element of claim 12 wherein 
said ballasted carrier moiety is a group having the for 
mula: 

o 
- C 

1 O R8 
f N 

Ballast C-C-i-Na 
V f 

X a 

W2 1 

wherein: 
Ballast is an organic ballasting radical of such molec 

ular size and configuration as to render said com 
pound nondiffusible in said photographic element 
during development in an alkaline processing com 
position; 

W2 represents at least the atoms necessary to com 
plete a benzene nucleus; and 

R8 is an alkyl radical having 1 to about 4 carbon 
atoms. 

15. The photographic element of claim 12 wherein 
said ballasted carrier moiety is a group having the for 
mula: 

R8 

fo-N- 
C 

Ballast N-R 
W2-C O 

N / 
C 

O 

wherein: 
Ballast is an organic ballasting radical of such molec 

ular size and configuration as to render said com 
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pound nondiffusible in said photographic element 
during development in an alkaline processing com 
position; 

W2 represents at least the atoms necessary to com 
plete a benzene nucleus; and 5 

R8 is an alkyl radical having 1 to about 4 carbon 
atOmS. 

16. The photographic element of claim 12 wherein 
said ballasted carrier moiety is a group having the for O mula: 

R7 O 
N 
C-(CH2)-1-N-C-O- 

15 

20 

wherein: 
Ballast is an organic ballasting radical of such molec 

ular size and configuration as to render said com 
pound nondiffusible in said photographic element 
during development in an alkaline processing con 
position; 

W2 represents at least the atoms necessary to com 
plete a benzene nucleus; 

r is a positive integer of 1 or 2; 
R7 is an alkyl radical having 1 to about 40 carbon 
atoms or an aryl radical having 6 to about 40 car 
bon atoms; 

k is a positive integer of 1 to 2 and is 2 when R7 is a 
radical of less than 8 carbon atoms; and 

K is OH or a hydrolyzable precursor thereof. 
17. The photographic element of claim 1 wherein said 

dye-releasing compound is: 
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Hs O n-H, 
CH3(CH2)9-CH CH2N-CO-R 
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R-CO-NOCH2 shCH2CH, 
CH3 

50 

55 

18. In a photographic assemblage comprising: 
(a) a support having thereon a photosensitive silver 60 

halide emulsion layer having associated therewith 
a dye image-providing material; and 

(b) a dye image-receiving layer; 
the improvement wherein said dye image-provid 

ing material is a nondiffusible compound having 65 
a releasable, 2-(2-pyridylazo)-4,5-bis(tertiary 
amino)phenol black dye moiety or precursor 
thereof, said compound having the formula: 

24 

RO 

N 

CAR 

wherein: 
(a) R represents hydrogen, a hydrolyzable moiety or 
CAR; 

(b) Ri and R2 each independently represents an alkyl 
group of 1 to about 6 carbon atoms, CAR, or can 
be taken together with the nitrogen to which they 
are attached to complete a 5- or 6-membered heter 
ocyclic ring; 

(c) R3 and Reach independently represents an alkyl 
group of 1 to about 6 carbon atoms, CAR, or can 
be taken together with the nitrogen to which they 
are attached to complete a 5- or 6-membered heter 
ocyclic ring; 

(d) CAR represents a ballasted carrier moiety capable 
of releasing said diffusible black dye moiety or 
precursor thereof as a function of development of 
said silver halide emulsion layer under alkaline 
conditions; and 

(e) n is 0, 1 or 2, with the proviso that when n is 0, 
then at least one of R, R1, R2, R3, or R4 is CAR. 

19. In a photographic assemblage comprising: 
(a) a support having thereon a photosensitive silver 

halide emulsion layer having associated therewith 
a dye image-providing material; and 

(b) a dye image-receiving layer; and 
(c) an alkaline processing composition and means for 

discharging same within said assemblage; said as 
semblage containing a silver halide developing 
agent; 
the improvement wherein said dye image-provid 

ing material is a nondiffusible compound having 
a releasable, 2-(2-pyridylazo)-4,5-bis(tertiary 
amino)phenol black dye moiety or precursor 
thereof, said compound having the formula: 

RO 

N 

CAR 

wherein: 
(a) R represents hydrogen, a hydrolyzable moiety or 
CAR; 

(b) R1 and R2 each independently represents an alkyl 
group of 1 to about 6 carbon atoms, CAR, or can 
be taken together with the nitrogen to which they 
are attached to complete a 5- or 6-membered heter 
ocyclic ring; 

(c) R3 and R4 each independently represents an alkyl 
group of 1 to about 6 carbon atoms, CAR, or can 
be taken together with the nitrogen to which they 
are attached to complete a 5- or 6-membered heter 
ocyclic ring; 
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(d) CAR represents a ballasted carrier moiety capable 
of releasing said diffusible black dye moiety or 
precursor thereof as a function of development of 
said silver halide emulsion layer under alkaline 
conditions; and 

(e)n is 0, 1 or 2, with the proviso that when n is 0, 
then at least one of R, R, R2, R3, or R4 is CAR. 

20. The photographic assemblage of claim 19 wherein 
R represents hydrogen, R, R2, R3 and R4 each repre 
sent methyl, and n is 1. 

21. The photographic assemblage of claim 19 wherein 
R represents hydrogen, R and R2 complete a 6-mem 
bered heterocyclic ring, and n is 1. 

22. The photographic assemblage of claim 19 wherein 
R represents hydrogen, R1 and R2 complete a morpho 
lino ring, Rand R complete a morpholino ring, n is 1, 
and the pyridine ring is substituted in the 5-position 
with a sulfonamide group. 

23. The photographic assemblage of claim 19 wherein 
said dye image-receiving layer or a layer adjacent 
thereto contains metal ions. 

24. The photographic assemblage of claim 23 
wherein: 

(a) said dye image-receiving layer is located between 
said support and said silver halide emulsion layer; 
and 

(b) said assemblage also includes a transparent cover 
sheet over the layer outermost from said support. 

25. The photographic assemblage of claim 24 wherein 
said cover sheet has thereon, in sequence, a neutralizing 
layer and a timing layer. 

26. The photographic assemblage of claim 25 wherein 
said discharging means is a rupturable container con 
taining said alkaline processing composition and an 
opacifying agent, said container being so positioned 
during processing of said assemblage that a compressive 
force applied to said container will effect a discharge of 
the container's contents between said transparent sheet 
and the layer outermost from said support. 

27. The photographic assemblage of claim 23 wherein 
said support having thereon said photosensitive silver 
halide emulsion layer is opaque and said dye image 
receiving layer is located on a separate transparent 
support superposed over the layer outermost from said 
opaque support. 

28. The photographic assemblage of claim 27 wherein 
said transparent support has thereon, in sequence, a 
neutralizing layer, a timing layer and said dye image 
receiving layer. 

29. In an integral photographic assemblage compris 
1ng: 

(a) a photosensitive element comprising a transparent 
support having thereon the following layers in 
sequence: a dye image-receiving layer, an alkaline 
solution-permeable, light-reflective layer, an alka 
line solution-permeable, opaque layer, and a silver 
halide emulsion layer having a ballasted dye re 
leaser associated therewith; 

(b) a transparent sheet superposed over said silver 
halide emulsion layer and comprising a transparent 
support having thereon, in sequence, a neutralizing 
layer and a timing layer; and 

(c) a rupturable container containing an alkaline pro 
cessing composition and an opacifying agent which 
is so positioned during processing of said assem 
blage that compressive force applied to said con 
tainer will effect a discharge of the container's 
contents between said transparent sheet and said 
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silver halide emulsion layer; said assemblage con 
taining a silver halide developing agent; the im 
provement wherein said ballasted dye releaser is a 
nondiffusible compound having a releasable, 2-(2- 
pyridylazo)-4,5-bis(tertiary amino)phenol black 
dye moiety or precursor thereof, said compound 
having the formula: 

RO 

N 

CAR 

wherein: 
(a) R represents hydrogen, a hydrolyzable moiety or 
CAR; 

(b) R and R2 each independently represents an alkyl 
group of 1 to about 6 carbon atoms, CAR, or can 
be taken together with the nitrogen to which they 
are attached to complete a 5- or 6-membered heter 
ocyclic ring; 

(c) R3 and Reach independently represents an alkyl 
group of 1 to about 6 carbon atoms, CAR, or can 
be taken together with the nitrogen to which they 
are attached to complete a 5- or 6-membered heter 
ocyclic ring; 

(d) CAR represents a ballasted carrier moiety capable 
of releasing said diffusible black dye moiety or 
precursor thereof as a function of development of 
said silver halide emulsion layer under alkaline 
conditions; and 

(e)n is 0, 1 or 2, with the proviso that when n is 0, 
then at least one of R, R1, R2, R3, or R4 is CAR. 

30. The photographic assemblage of claim 29 wherein 
said dye image-receiving layer or a layer adjacent 
thereto contains metal ions. 

31. A process for producing a photographic transfer 
image in in an imagewise-exposed photographic ele 
ment comprising a support having thereon a photosensi 
tive silver halide emulsion layer, said emulsion layer 
having associated therewith a non-diffusible compound 
having a releasable, 2-(2-pyridylazo)-4,5-bis(tertiary 
amino)phenol black dye moiety or precursor thereof, 
said compound having the formula: 

RO 

N 

CAR 

wherein: 
(a) R represents hydrogen, a hydrolyzable moiety or 
CAR; 

(b) R1 and R2 each independently represents an alkyl 
group of 1 to about 6 carbon atoms, CAR, or can 
be taken together with the nitrogen to which they 
are attached to complete a 5- or 6-membered heter 
ocyclic ring; 
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(c) R3 and Reach independently represents an alkyl 
group of 1 to about 6 carbon atoms, CAR, or can 
be taken together with the nitrogen to which they 
are attached to complete a 5- or 6-membered heter 
ocyclic ring; 

(d) CAR represents a ballasted carrier moiety capable 
of releasing said diffusible black dye moiety or 
precursor thereof as a function of development of 
said silver halide emulsion layer under alkaline 
conditions; and 

(e)n is 0, 1 or 2, with the proviso that when n is 0, 
then at least one of R, R, R2, R3, or R' is CAR; 

said process comprising: 
(a) treating said photographic element with an alka 

line processing composition in the presence of a 
silver halide developing agent to effect develop 
ment of the exposed silver halide emulsion layer; 

(b) said dye-releasing compound then releasing said 
diffusible 2-(2-pyridylazo)-4,5-bis(tertiary amino)- 
phenol black dye or precursor thereof imagewise 
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28 
as a function of said development of said silver 
halide emulsion layer; 

(c) at least a portion of said imagewise distribution of 
said black dye or precursor thereof diffusing to a 
dye image-receiving layer; and 

(d) contacting said imagewise distribution of said 
black dye or precursor thereof with metal ions, 
thereby forming a metal-complexed, 2-(2- 
pyridylazo)-4,5-bis(tertiary amino)phenol black 
dye transfer image. 

32. The process of claim 31 wherein wherein R repre 
sents hydrogen, R, R2, R3 and R4 each represent 
methyl, and n is 1. 

33. The process of claim 31 wherein R represents 
hydrogen, R1 and R2 complete a 6-membered heterocy 
clic ring, R3 and R' complete a 6-membered heterocy 
clic ring, and n is 1. 

34. The process of claim 31 wherein R represents 
hydrogen, R1 and R2 complete a morpholino ring, R3 
and R' complete a morpholino ring, n is 1, and the 
pyridine ring is substituted in the 5-position with a sul 
fonamide group. 
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