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@ Color photographic material.

A color photographic material with good cyan image
sharpness contains a development inhibitor releasing com-
pound having the structure:

CAR
|

I. TIME
|

INH

wherein:

CAR is a carrier moiety;

TIME is a timing group; and

INH is a development inhibitor moiety,

in association with a cyan dye-forming coupler having the
structure:
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1 1 __ CN

RIOH A ! =N
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wherein:
R1,R2,R3,Q, Z, Y, m, and n are as defined in the specification.
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Description
COLOR PHOTOGRAPHIC MATERIAL

This invention relates to color photographic elements. In a particular aspect, it relates to color photographic
elements with a particular combination of development inhibitor releasing compound and cyan dye-forming
coupler.

Photographic couplers which release a development inhibitor in a controlled manner are described iri U.S.
Patents 4,248,962 and 4,409,323, inter alia. These couplers comprise a coupler moiety which has a timing
group joined in its coupling position. A development inhibitor is attached to the timing group and is released
from it after the bond between the timing group and the coupler is cleaved as a result of reaction between the
coupler and oxidized color developing agent. Mechanisms by which such release of the development inhibitor
from the timing group can occur include an intermolecufar nucleophilic displacement reaction, an electron
transfer reaction, and a hydrolysis reaction. Development inhibitors also can be released, as a function of
development, from timing groups which are released from compounds which are not couplers such as the
hydrazides of U.S. Patent 4,684,604 and the hydroquinones of European Patent Application 0,167,168.

One of the advantageous effects obtained as a result of release of a development inhibitor, either directly
from a coupler or other carrier moiety, or through a timing group as described above, is an improvement in
sharpness of the resulting photographic image.

Also known are cyan dye-forming image couplers that contain a ureido group in the 2-position.

Lau, U.S. Patent 4,333,999 issued June 8, 1982, describes cyan dye-forming couplers containing
p-cyanophenylureido substituents in the 2-position of the coupler. These couplers are described as yielding
dyes having desirable hues and good stability properties.

U.S. Patent 4,775,616 issued October 4, 1988, describes couplers which improve upon those described in
the 999 patent by modifying the 5-position substituent. The 999 and '616 patents suggest the use of the cyan
couplers therein described in combination with DIR couplers, but do not specifically suggest that they be used
with couplers of the type described in the '962 or '323 patents.

U.S. Patents 4,434,225 and 4,609,619 describe phenolic cyan dye-forming couplers containing a ureido
group in the 2-position. Use of one of these couplers with a DIR coupler is mentioned in these patents.
However, they do not describe any particular combination of phenolic coupler and DIR coupler nor the
particular advantage deriving from the selection of the present invention. )

It would be desirable to provide color photographic materials which have improved sharpness.

We have found that unexpected improvements in sharpness can be obtained with a photographic element
comprising a support bearing a silver halide emulsion layer having associated therewith a DIR compound
having the structure I:

CAR
l

I. TIME
|

INH

wherein:

CAR is a carrier moiety,

TIME is "a timing group and

INH is a development inhibitor moiety;

together with a cyan dye-forming coupler having the structure Ii:

OH 0
1 } CN
R 0 . s==e
N et X
II. R3(Q). so,—c—c-—n-l ! =R
m-2 { N,/ (Y)
2 | n
Z
wherein:
m is 0 or 1;
nis 0, 1 or 2;
Y is halogen, or suifonyl;
Q is -O- or -NH-;

R1 is an unsubstituted or a substituted, straight or branched chain alkyl group having from 1 to about 20
carbon atoms, an unsubstituted or a substituted cycloalkyl group having from 3 to about 8 carbon atoms in the
ring, an alkylcarbonyl or an alkoxycarbonyl group having from 1 to about 20 carbon atoms in the alkyl or the
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alkoxy moiety;

R2 js as defined for R1 or is hydrogen;

R3 is an unsubstituted or a substituted alkyl group having from 1 to about 24 carbon atoms, an unsubstituted
or a substituted cycloalkyl group having from 3 to about 8 carbon atoms in the ring, an unsubstituted or a
substituted aryl group having from 6 to about 24 carbon atoms, or an unsubstituted or a substituted
heterocyclic group having from 3 to about 8 atoms in the heterocyclic ring, wherein the hetero ring atoms can
be nitrogen, oxygen, or sulfur;

when R3 is a primary alkyl group, R contains at least 2 carbon atoms;

Z is hydrogen or a coupling-off group; and

the -CN substituent on the phenyl ureido group is para or meta to the ureido group.

When the R1 and R2 groups are substituted, such substituents include hydroxy, halogen, or alkoxy having
from 1 to about 8 carbon atoms.

When the R® group is substituted, such substituents include alkyl, aryl, alkoxy, aryloxy, alkylthio, arylthio,
hydroxy, halogen, alkoxycarbonyl, aryloxycarbonyl, carboxy, acyl, acyloxy, carbonamido, carbamoyi,
alkylsulfonyl, arylsulfonyl, sulfonamido and sulfamoyl groups wherein the alkyl and aryl substituents, and the
alkyl and aryl moieties of the alkoxy, aryloxy, alkylthio, aryithio, alkoxycarbonyl, arylcarbonyl, acyl, acyloxy,
carbonamido, carbamoyl, alkylsulfonyl, arylsulfonyl, sulfonamido and sulfamoyl substituents can contain,
respectively, from 1 to about 10 carbon atoms and from 6 to about 30 carbon atoms and can be further
substituted with such substituents. :

Coupling off groups defined by Z are well known to those skilled in the art.

Representative classes of coupling-off groups include alkoxy, aryloxy, heteroyloxy, sulfonyloxy, acyloxy,
acyl, heterocyclyl, sulfonamido, phosphonyloxy and arylazo. These coupling-off groups are described in the
art, for example, in U.S. Patent Nos. 2,455,169; 3,227,651; 3,432,521; 3,476,563; 3,617,291; 3,880,661;
4,052,212 and 4,134,766 and in U.K. Patents and published application Nos. 1,466,728; 1,531,927; 1,533,039;
2,006,755A and 2,017,704A.

Examples of suitable coupling-off groups which can be represented by Z are:
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Especially preferred Z groups are hydrogen and

N b
-0 N\ p; R

where R4 is an alky! or an alkoxy group having from 1 to about 10 carbon atoms.

While improvements in sharpness are obtained when couplers of Structure Wi, above, are used in
combination with DIR compounds of Structure | above, especially advantageous effects are obtained with the
following preferred couplers of Structure il.

In a preferred embodiment the cyano group is in the para position with respect to the ureido group and n is
0.

In a particular preferred embodiment, n is 0, the cyano group is para to the ureido group, R1is alkyl of 1 to
about 20 carbon atoms and R2 is hydrogen or alkyl of 1 to about 4 carbon atoms.

In an especially preferred embodiment, n is 0, the cyano group is para to the ureido group, R1is alkyi of 1 to
about 14 carbon atoms, R? is hydrogen and R8 is alkyl of 2 to about 24 carbon atoms.

The DIR compounds which satisfy Structure | are known in the art and are described in such patents as U.S.
Patent 4,248,962; 4,409,323; 4,684,604; 4,737,451; U.K. Patent Application 2,099,167; and EP Published
Applications 167,168 and 255,085, as well as in U.S. Patents 4,546,073; 4,564,587; 4,618,571; 4,698,297 and
OLS 3,307,506. Other useful DIR compounds are described in DeSelms and Kapecki U.S. Patent 4,782,012,
issued November 1, 1988; Szajewski, Poslusny and Slusarek U.S. Patent Application Serial No. 209,741, filed
June 21, 1988; and Begley, Carmody and Buchanan U.S. Patent Applications 213,416 and 214,090, both filed
June 30, 1988.

The carrier moiety, represented by CAR, can be any moiety which, as a result of reaction with oxidized color
developing agent, will release the timing group. Preferably the carrier is a coupler, but it can be another group,
such a hydrazide, a hydrazine or a hydroquinone. Coupler moieties can form a colored or colorless, diffusible



EP 0349331 A2

or nondiffusible, reaction product with oxidized color developing agent. Preferred are cyan dye-forming
coupler moieties.
When the carrier is a coupler moiety, the DIR compounds are DIR couplers represented by the structure

Coup
I

TIME
!

INH

where COUP is a coupler moiety.
Particularly preferred are couplers where COUP is a naphtholic cyan dye-forming coupler moiety
represented by the following generalized structure:

OH
|
I/ \ﬁ/ N\, _CONHBALL
N/ \.7
|

where:
the unsatisfied bond represents the point of attachment of the timing group, and
BALL is a ballast group such as aryl and alkyl, especially alkoxyaryl and aryloxyalkyl.
Also useful are compounds where COUP is a yellow dye forming coupler moiety having one of the structures

X 0 0 X

No-NHC-CH-CNH—-{ X
{‘ X
BAL ALL, or

X
1

I
Y c—gH—CNH—-/ N,

N =X

BALL

0 0

where
the unsatisfied bond is the point of attachment to the timing group,
BALL is a ballast group such as alkoxycarbonyl, alkoxy, alkylsulfonamido and alkylsulfamyl,
X is as defined below, and
Y is alkyl such as methyl and t-butyl, and aryl such as phenyl and alkoxy phenyl.
Preferred timing groups, represented by TIME, for use in these couplers are described in the
aforementioned '962 and ’'323 patents and European Patent Application 0255085.
Particularly preferred are those timing groups which have the structures:
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|
A
/!\ Lo
I l:l—(CHZ)q-- N-C—; and
X
X
|
A
]
//x
R/
{

where:
pis 1 to 4;
gisOor1;
4]

A is -O- or -O- 2 -
RS is hydrogen, alkyl of 1-20 carbon atoms or aryl of 6 to 20 carbon atoms; and
X is hydrogen and one or more substifuents independently selected from hydroxy, cyano, fluoro, chloro,
bromo, iodo, nitro, alkyl, alkoxy, aryl, aryloxy, alkoxycarbonyl, aryloxycarbonyl, carbonamido, and sulfonamido.

The development inhibitor which is eventually released from the DIR coupler can be any of the development
inhibitors known in the art, such as mercaptotetrazoles, selenotetrazoles, mercaptobenzothiazoles,
selenobenzothiazoles, mercaptobenzoxazoles, selenobenzothiazoles, mercaptobenzimidazoles, selenoben-
zimidazoles, benzotriazoles, and benzodiazoles. Preferred are mercaptotetrazole inhibitors, benzotriazole
inhibitors, and oxadiazole inhibitors. Particularly preferred are those inhibitors which are substituted with
groups that cause them to be deactivated when they diffuse into processing solution. Such inhibitors are
described in U.S. Patent 4,477,563, U.K. Patent Application 2,093,167 and U.S. Patent 4,782,012 issued
November 1, 1988. Other useful inhibitors are described in Japanese Published Patent Applications
60-233650, 60-225156, 60-182438 and European Published Patent Applications 0167168, 0101621, 0192199,
0157146.

Examples of preferred couplers which satisfy structures | and li, respectively, are shown in Tables | and Il
below:

<
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Table I

Specific DIR couplers that are useful in the
invention have the structures:
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The compounds and couplers used in this invention are, in general, known compounds and can be prepared
by techniques known in the art. Compounds, described in the copending applications referred to above on
page 6 are novel and can be prepared by the procedures described in those applications, the disclosures of
which are incorporated herein.

The coupler combinations of this invention can be incorporated in silver halide emulsions and the emulsions
can be coated on a support to form a photographic element. Alternatively, one or both of the couplers can be
incorporated in photographic elements adjacent the silver halide emulsion where, during development, the
coupler will be in reactive association with development products such as oxidized color developing agent.

The photographic elements can be either single color or multicolor elements. In a multicolor element, the
cyan dye-forming coupler is usually associated with a red-sensitive emulsion, although it could be associated
with an unsensitized emulsion or an emulsion sensitized to a different region of the spectrum. Multicolor
elements contain dye image-forming units sensitive to each of the three primary regions of the spectrum. Each
unit can be comprised of a single emulsion layer or of multiple emulsion layers sensitive to a given region of the
spectrum. The layers of the element, including the layers of the image-forming units, can be arranged in
various orders as known in the art.

A typical multicolor photographic element comprises a support bearing a cyan dye image-forming unit
comprising at least one red-sensitive silver halide emulsion layer having associated therewith at least one cyan
dye-forming coupler, a magenta image forming unit comprising at least one green-sensitive silver halide
emulsion layer having associated therewith at least one magenta dye-forming coupler and a yellow dye
image-forming unit comprising at least one blue-sensitive silver halide emulsion layer having associated
therewith at least one yellow dye-forming coupler. The element can contain additional layers, such as filter
layers, interlayers, overcoat layers, subbing layers, and the like.

In the following discussion of suitable materials for use in the elements of this invention, reference will be
made to Research Disclosure, December 1978, ltem 17643, published by Kenneth Mason Publications, Ltd.,
The Old Harbourmaster's, 8 North Street, Emsworth, Hampshire PO10 7DD, ENGLAND, the disclosures of
which are incorporated herein by reference. This publication will be identified hereafter by the term "Research
Disclosure.”

The silver halide emulsions employed in the elements of this invention can be comprised of silver bromide,
silver chioride, silver iodide, silver chlorobromide, silver chloroiodide, silver bromoiodide, silver chlorobro-
moiodide or mixtures thereof. The emulsions can include silver halide grains of any conventional shape or size.
Specifically, the emulsions can include coarse, medium or fine silver halide grains. High aspect ratio tabular
grain emulsions are specifically contemplated, such as those disclosed by Wilgus et al U.S. Patent 4,434,226,
Daubendiek et a! U.S. Patent 4,414,310, Wey U.S. Patent 4,399,215, Solberg et al U.S. Patent 4,433,048, Mignot
U.S. Patent 4,386,156, Evans et al U.S. Patent 4,504,570, Maskasky U.S. Patent 4,400,463, Wey et al U.S. Patent
4,414,306, Maskasky U.S. Patents 4,435,501 and 4,643,966 and Daubendiek et al U.S. Patents 4,672,027 and
4,693,964. Also specifically contemplated are those silver bromoiodide grains with a higher molar proportion of
iodide in the core of the grain than in the periphery of the grain, such as those described in GB 1,027,146; JA
54/48521; US 4,379,837: US 4,444,877; US 4,665,012; US 4,686,178; US 4,565,778; US 4,728,602; US
4,668,614; US 4,636,461; EP 264,954. The silver halide emulsions can be either monodisperse or polydisperse
as precipitated. The grain size distribution of the emulsions can be controlled by silver halide grain separation
techniques or by blending silver halide emulsions of differing grain sizes.

Sensitizing compounds, such as compounds of copper, thallium, lead, bismuth, cadmium and Group VIlI
noble metals, can be present during precipitation of the silver halide emulsion.

The emulsions can be surface-sensitive emulsions, i.e., emulsions that form latent images primarily on the
surfaces of the silver halide grains, or internal latent image-forming emulsions, i.e., emulsions that form latent
images predominantly in the interior of the silver halide grains. The emulsions can be negative-working
emulsions, such as surface-sensitive emulsions or unfogged internal latent image-forming emuisions, or
direct-positive emulsions of the unfogged, internal latent image-forming type, which are positive-working
when development is conducted with uniform light exposure or in the presence of a nucleating agent.

The silver halide emulsions can be surface sensitized. Noble metal (e.g., gold), middle chalcogen (e.g.,
sulfur, selenium, or tellurium), and reduction sensitizers, employed individually or in combination, are
specifically contemplated. Typical chemical sensitizers are listed in Research Disclosure, ltem 17643, cited
above, Section il

The silver halide emulsions can be spectrally sensitized with dyes from a variety of classes, including the
polymethine dye class, which includes the cyanines, merocyanines, complex cyanines and merocyanines (i.e.,
tri-, tetra-, and poly-nuclear cyanines and merocyanines), oxonols, hemioxonols, styryls, merostyryls, and
streptocyanines. lllustrative spectral sensitizing dyes are disclosed in Research Disclosure, ltem 17643, cited
above, Section V.

Suitable vehicles for the emulsion layers and other layers of elements of this invention are described in
Research Disclosure ltem 17643, Section IX and the publications cited therein.

In addition to the couplers described herein the elements of this invention can include additional couplers as
described in Research Disclosure Section VII, paragraphs D, E, F and G and the publications cited therein.
These additional couplers can be incorporated as described in Research Disclosure Section VI, paragraph C
and the publications cited therein.

The photographic elements of this invention can contain brighteners (Research Disclosure Section V),

18
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antifoggants and stabilizers (Research Disclosure Section Vl), antistain agents and image dye stabilizers
(Research Disclosure Section Vil, paragraphs | and J}, light absorbing and scattering materials (Research
Disclosure Section Viil}, hardeners (Research Disclosure Section Xl), plasticizers and lubricants (Research
Disclosure Section XIl), antistatic agents (Research Disclosure Section Xlll), matting agents (Research
Disclosure Section XVI) and development modifiers (Research Disclosure Section XXI).

The photographic elements can be coated on a variety of supports as described in Research Disclosure
Section XVIl and the references described therein.

Photographic elements can be exposed to actinic radiation, typically in the visible region of the spectrum, to
form a latent image as described in Research Disclosure Section XVIII and then processed to form a visible
dye image as described in Research Disclosure Section XIX. Processing to form a visible dye image includes
the step of contacting the element with a color developing agent to reduce developable silver halide and
oxidize the color developing agent. Oxidized color developing agent in turn reacts with the coupler to yield a
dye.

Preferred color developing agents are p-phenylene diamines. Especially preferred are 4-amino-3-methyl-
N,N-diethylaniline hydrochloride, 4-amino-3-methyi-N-ethyl-N-f-(methanesulfonamido)ethylaniiine sulfate hy-
drate, 4-amino-3-methyl-N-ethyl-N-B-hydroxyethylaniline sulfate, 4-amino-3-B-(methanesulfonamido)ethyl-
N,N-diethylaniline hydrochloride and 4-amino-N-ethyi-N-(2-methoxyethyl)-m-toluidine di-p-toluene sulfonic
acid.

With negative working silver halide this processing step leads to a negative image. To obtain a positive (or
reversal) image, this step can be preceded by development with a non-chromogenic developing agent to
develop exposed silver halide, but not form dye, and then uniform fogging of the element to render unexposed
silver halide developable. Alternatively, a direct positive emulsion can be employed to obtain a positive image.

Development is followed by the conventional steps of bleaching, fixing, or bleach-fixing, to remove silver and
silver halide, washing and drying.

The following examples further illustrate this invention. In these examples, comparative couplers having the
following structures were employed:

Comparative Image Couplers

OH .
—— ! ./ \.
_SsHyptt A, NHCONE—-{  Se—CN
~7  \, _l ]
t=CsHy =) —OC|:HCONH \./
|
C4Hg z
Z
Coupler C-1 —H
Coupler C—2 —o—( >-—ocn3

The structures of couplers of the invention are shown in Tables | and Il above.

EXAMPLES 1-5
Photographic elements were prepared with the following layers, in the order indicated, on a cellulose
acetate film support:

Layer 1:

Red sensitized AgBrl emulsion (having an average grain diameter of 0.52um, 6.4 mole % I) (1.61g Ag/m?2,
2.69g gel/m?2), cyan image coupler (see Table Ill) and cyan DIR coupler {see Table lll). Equimolar quantities of
image couplers were used in the elements and the DIR couplers were used in amounts that would give
essentially the same density and gamma in each of the elements after exposure and processing.

Layer 2:

Overcoat layer of gelatin (1.08 g/m?2) and Hardener bisvinylsulfonyimethane coated at 1.75% by weight of
total gelatin.
The dried coatings were exposed (1/15 sec.) to daylight through a graduated density step wedge and
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processed at 37.8°C, as follows:

color developer 3.25 mn.
bleach (Fe-EDTA) 4 min.
wash 3 min.
fix 4 min.
wash 3 min.

color developer composition:

4-amino-3-methyl-N-ethyl-betahy- 3.35 g/l

droxyethylanaline sulfate

K2S03 2.0 g/l

K2CO3 30.0 g/i

KBr 1.25 g/l

KI 0.0006
g/l

adjusted to pH = 10.0

Sharpness was evaluated by calculating AMT acutance values for a 35mm system, as described in J. SMPTE,
82, 1009 (1973). Larger values of AMT indicate a sharper image is obtained. The results are reported in Table Iil.

TABLE il

Example Image DIR 358ys.
Coupler Coupler AMT.
(g/m2) (g/m?)

C-1(0.85) 1-1(0.043) 92.4
1-2(0.88)  1-1(0.043) 945
C-2(1.13)  1-1(0.086) 946
1-1(1.08)  1-1(0.086) 96.4
I-5(1.05)  1-1(0.086) 96.6

(S I~ 7% I\ b IR

The above data show a clearly discernible improvement in sharpness is obtained when a DIR coupler is used
in combination with a 4-equivalent cyan dye-forming phenolic coupler having a para-cyanophenylureido group
in the 2-position, and a sulfo containing ballast in the 5-position (Il-2) vs a phenoxy ballast (C-1) in the
5-position. A similar result is obtained with the 2-equivalent couplers II-1 and II-5 vs C-2. It should be noted that
two-equivalent image couplers give better sharpness than do four-equivalent image couplers.

EXAMPLES 6-7
Color photographic elements were prepared with the following layers, in the order indicated, on a cellulose
acetate film support.

Layer 1:

A slow cyan dye-forming layer comprising a blend of a red-sensitized 0.42um silver bromoiodide emulsion
{6.1 mol0o 1) at 1.29g Ag/m2 and a red-sensitized 0.21um AgBri emulsion (4.8 mole% 1) at 0.43g Ag/m?2, gelatin
(2.69g/m2), a masking coupler 1-hydroxy-4-(4-[2-(8-acetamido-1-hydroxy-3,6-disulfonaphthyl)azo]lphe-
noxy)-2~(A-[2,4-di-tert.-amyl- phenoxy]butyljnaphthamide dipyridine salt (0.041g/m2), a cyan dye-forming
coupler (see Table IV} and a DIR coupler (see Table V).

Layer 2:
A fast cyan dye-forming layer comprising a 0.76um silver bromoiodide emulsion (6 mole%o 1) at 1.08g Ag/m2,
gelatin (1.61g/m2), a cyan dye-forming coupler (see Table IV) and a DIR coupler (see Table [V).

Layers 3 and 4:
Gelatin at 2.85g/m2.

Layer 5:

A gelatin overcoat layer (2.8g/m2) hardened with bisvinylsulfonylmethane at 1.75%0 by weight of total gelatin.
Equimolar quantities of the image coupler (C-1 or I-1) were used and the quantity of DIR coupler (I-2) was
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chosen to give essentially the same density and gamma in the exposed and processed element.
The dried elements were exposed and processed as in the preceding examples.

TABLE IV
Image DIR
Exam— Coupler Coupler 358ys.
_ple G (g/m?) _AMT,
6 C-1 | pc-0.48 =2 vc0.033 92.6
SC~0.77 SC—0.019
T 17l peo.60 2 | pc0.050 | 948
SC~0.97 SC~0.050

— — — ——

The above data show that a combination of a DIR coupler such as -2 with a phenolic cyan dye-forming
coupler having both a p-cyanophenylureido group in the 2-position, and a sulfo-containing ballast in the
5-position provides a sharpness improvement in comparison to a similar coupler combination in which the
cyan dye-forming coupler does not have a sulfo-ballast in the 5-position.

EXAMPLES 7-21

Multicolor photographic elements were prepared having the following schematic structure. In this structure
the numbers in parenthesis show the coverage in g/m2.
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UV Absorbing Overcoat Laver

Fast Yellow Image Forming Laver

Slow Yellow Image Forming Layer
Yellow Filter Laver
Fast Magenta Image Forming Laver

Slow Magenta Image Forming Laver

Gelatin Interlavyer

Fast Cyan Dye Forming Layer:

Fast Red Sensitized Tabular Grain AgBrl, 6 mol% I,
(0.81 gAg/mz) Emulsion

cyan dye—forming coupler (see Table V)

DIR coupler (see Table V)

gelatin (1.13 g/mz)

Slow Cyan Dye forming Layer:

Slow Red Sensitized emulsion blend of tabular grains
AgBrI, 3 mol% I, (1.40 ghAg/m®) and cubic AgBrl, 3
mol% I, grains (0.27 gAg/mz)

cyan dye—forming coupler (see Table V)

DIR coupler (see Table V) (0.052 £/m2)
Antihalation Layer
J /7 /1 /11 ]/ | Film Support / [/ [ [/ [ [ [ [ [

The amounts of couplers in each of the cyan dye forming layers were chosen to give essentially the same
density and contrast in the exposed and processed elements. The dried coatings were exposed (1/500 sec),
through a graduated density step wedge (Wratten 29 filter), and processed for 3-1/4 minutes in the C-41
process described in the British Journal of Photography Annual, 1977, pages 201-205. The AMT acutance
values for 35 mm film system were calculated as described in the previous example.
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The data show that within each set one obtains an improvement in sharpness as evidenced by the increase
in AMT values with the combinations of this invention compared with combinations using the comparison
image coupler C-1.
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1. A color photographic element comprising a support and a silver halide emulsion layer characterized
in that there is associated therewith a DIR compound having the structure [:

CAR
|

I. TIME
|

INH

wherein:

CAR is a carrier moiety;

TIME is a timing group; and

INH is a development inhibitor moiety;

together with a cyan dye-forming image coupler having the structure Il

OH

(0]
1 l . CN
A N
3(q@)_so,—c-c—n-1_ ! AN
II. R7(Q)S0, : N,/ 1,
RZ |
Z
wherein:
misOort;
nis0,1or2;
Y is halogen, or sulfonyl;
Qis -O-or -NH-;

R1is an unsubstituted or a substituted, straight or branched chain alkyl group having from 1 to about 20
carbon atoms, an unsubstituted or a substituted cycloalkyl group having from 3 to about 8 carbon atoms
in the ring, an alkylcarbonyl or an alkoxycarbonyl group having from 1 to about 20 carbon atoms in the
alkyl or the alkoxy moiety;
R2is as defined for R or is hydrogen;
R3 is an unsubstituted or a substituted alkyl group having from 1 to about 24 carbon atoms, an
unsubstituted or a substituted cycloalkyl group having from 3 to about 8 carbon atoms in the ring, an
unsubstituted or a substituted aryl group having from 6 to about 24 carbon atoms, or an unsubstituted or
a substituted heterocyclic group having from 3 to about 8 atoms in the heterocyclic ring;
when R3 is a primary alkyl group, R1 contains at least 2 carbon atoms;
Z is hydrogen or a coupling-off group; and
the -CN substituent on the phenyl ureido group is para or meta to the ureido group.

2. A color photographic element of claim 1 wherein, in structure I, the cyano group is in the para
positionand nis 0.

3. A color photographic element of claim 2, wherein, in structure I, R is alkyl of 1 to 20 carbon atoms
and R2 is hydrogen or alkyl of 1 to 4 carbon atoms.

4. A color photographic element of claim 2, wherein, in structure I, R1 is alkyl of 1 to 14 carbon atoms,
R2 is hydrogen and R3 is alkyl of 2 to 24 carbon atoms.

5. A color photographic element of any one of claims 2 fo 4, wherein, in structure |, CAR is a cyan or
yellow dye-forming coupler moiety,
TIME has one of the structures:
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A
|

i/
.\./
|

where:
pisito4;
qisOor1;
o}

Ais-0-or-0-g -;
RS is hydrogen, alkyl of 1-20 carbon atoms or aryl of 6 to 20 carbon atoms:
X is hydrogen and one or more substituents independently selected from hydroxy, cyano, fluoro, chioro,
bromo, iodo, nitro, alkyl, alkoxy, aryl, aryloxy, alkoxycarbonyl, aryloxycarbonyl, carbonamido, and
sulfonamido and
INH is a mercaptotetrazole inhibitor, or benzotriazole inhibitor or a diazole inhibitor. )

6. A photographic element of claim 5, wherein the DIR coupler has one of the structures:

OH

I/ .\ﬁ/ \i—CONHBALL
\.7 \./
|
/? R° ©
N b
i W CHg _ N - - INH ;
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OH

|
i/ N,/ \i—CONHBALL

AWAWA
i

!
o
\ W4

|
(Cl-l2 ) q INH

o

OH

|
7 o/ N, —CONH-BALL

|
N/ \.¢
i - =
0 R> ©
| Lo
(CHy) ~|N — C| ~ INH

wherein:
BALL is a ballast group;

RS is hydrogen, alkyl of 1-20 carbon atoms or aryl of 6 to 20 carbon atoms;
INH is a mercaptotetrazole or a benzotriazole inhibitor;

X is hydrogen, cyano, nitro or sulfonamido;
pis 1-4 and
gisOori.

7. A photographic element of claim 1 wherein the cyan dye forming coupler has one of the structures:
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' «_AVHCONH- -\_. >-—cN
c16u33so§?aconu—-\ .
C,Hsg ot «—OCH
\ ’
OH Ly - ¥
V2N

016H33SO-2-$HCONH 0\ /'

i
C,Hsg H
OH
1 “
" | AHCONH~ \._. / «—CN
016H3380§(';HC0NH—-\ N
B n
CiHy=1
OH oERe
./ \.
.'. \ AHCONH=+L — 3.—cN
016H33805CI§HC0NH \/-
' .
C.H,~1 a
3Hy = / —~OCH,
on
ﬁ « NHCONH~ -\_. >
16H33807(l:HCONH—-\ N eN
C,Hs o—l/ \"
N/ —OCH,

8. A photographic element of claim 1, wherein the DIR compound is a coupler having one of the
structures:
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OH JREIN
CONH- ~\ /

/\/\/
\ / \,/ 0C14H29

— —

7\ _ A
I I:|—Cl'l2 N—CO-§ \N—n

|
N/ C.H.o—1 |
3ty L

|
65
NO,

OH

\,
CONH- -\ /"

. .-.

|
NN ’ °C14“29

m— N_
P NP
Nog |

CeHg

OH

/ \,/1\,/ CONH~ '\ /

\ /NS °C14“29

-
o
| /N—H
CCH, N—-CO—S—-

2 -1

0 C.H |
6Hs
CeHs

OH

Q'.

\
7 \,/1\ » CONH= '\,_./

I 1]
\/\/! dm%%% < N\._ cn

V4 3

/N _,/N’
0—- \._./ —CH,S -

NO2
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9. A color photographic element of claim 1, wherein the DIR compound is a cyan dye-forming DIR
coupler and is contained in a red-sensitive silver halide emulsion layer together with the cyan dye-forming
image coupler. :

10. A color photographic element of claim 1, wherein the DIR compound is a yellow dye-forming DIR
coupler and is contained in a red-sensitive silver halide emulsion layer together with the cyan dye-forming
image coupler.
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