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[57] ABSTRACT 
A color light-sensitive material is provided, comprising 
on a support at least a light-sensitive silver halide, a 
binder, a dye providing substance which provides a 
mobile dye in inverse-relationship to the reduction reac 
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tion of silver ion to silver, and a development inhibitor 
precursor of the general formula (I): 

wherein PWR represents a group which releases (Ti 
me-—hd tAF by being reduced; AF represents a group 
which serves as a development inhibitor after being 
released; Time represents a group which releases AF 
through a reaction following the release of —Time— 
,AF from PWR; and t represents an integer of 0 or 1. 

In a preferred embodiment, the compound of the gen 
eral formula (I) is represented by the general formula 
(11): 

R1 (n) 

In another embodiment, the compound of the general 
formula (II) is represented by the general formula (111): 

R4 . (Timer/XI: (111) 

10 Claims, No Drawings 

A statutory invention registration is not a patent. It has 
the defensive attributes of a patent but does not have the 
enforceable attributes of a patent. No article or advertise 
ment or the like may use the term patent, or any term 
suggestive of a patent, when referring to a statutory in 
vention registration. For more specific information on the 
rights associated with a statutory invention registration 
see 35 U.S.C..157. 
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COLOR LIGHT-SENSITIVE MATERIAL 

This is a continuation of application Ser. No. 
07/127,841, ?led Dec. 2, 1987, now abandoned. 

FIELD OF THE INVENTION 

The present invention relates to a color light-sensitive 
material. More particularly, the present invention re 
lates to a color light-sensitive material which can be 
effectively used to provide a positive dye image in a 
diffusion transfer process. 

BACKGROUND OF THE INVENTION 

Various attempts have heretofore been made to pre 
pare a color light-sensitive material capable of provid 
ing a positive dye image in a diffusion transfer process. 
US. Pat. Nos. 3,209,016, 3,362,819, 3,597,200, 
3,544,545, and 3,482,972, and Japanese Patent Applica 
tion (OPI) No. 165054/84 describe processes which 
comprise formation of a positive dye image in a wet 
development process or heat development process 
using a color developing agent. Japanese Patent Appli 
cation (OPI) Nos. 63618/76, 69033/78, 130927/79, 
111628/74, 4819/77, and 152440/84 (the term "OPI” as 
used herein means an “unexamined published applica 
tion”) describe processes which comprise formation of 
a positive dye image in a wet development process or 
heat development process using a reductive nondiffus 
ible, dye providing substance which releases a mobile 
dye under an alkaline condition and/or under heating 
but which does not release the dye upon reaction with 
exposed silver halide. Japanese Patent Application 
(OPI) Nos. 35533/78, 110827/78, 130927/79, 
164342/81, and 154445/84, European Patent 220746A, 
and US. Pat. Nos. 4,356,249 and 4,358,525 disclose 
processes which comprise formation of a positive dye 
image in a wet development process or heat develop 
ment process using a nondiffusible, dye providing sub 
stance which releases a mobile dye upon reduction by a 
reductive substance (electron donor and/or electron 
transfer agent). 
However, these known positive dye image formation 

processes have a disadvantage in recognition of image. 
That is, these processes can provide only a positive dye 
image having a low density and a high stain. 

SUMMARY OF THE INVENTION 

It is therefore an object of the invention to provide a 
color light-sensitive material capable of providing a 
high image density and low stain positive dye image 
which can be well recognized. 
The above and other objects of the present invention 

will become more apparent from the following detailed 
description and examples. 
These objects of the present invention are accom 

plished with a color light-sensitive material, comprising 
on a support at least a light-sensitive silver halide, a 
binder, a dye providing substance which provides a_ 
mobile dye in inverse-relationship to the reduction reac 
tion of silver ion to silver, and a development inhibitor 
precursor of the general formula (I): 

- PWR-(-Time -)-.AF (1) 

wherein PWR represents a group which releases 
(Time—)-,AF upon being reduced; AF represents a 
group which serves as a development inhibitor after 
being released; Time represents a group which releases 
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2 
AF through a reaction following the release of 
-(-Time -)-1AF from PWR; and t represents an integer 
of 0 to 1. 

DETAILED DESCRIPTION OF THE 
INVENTION 

PWR will be ?rst described in detail hereinafter. 
PWR may correspond to a portion containing an 

electron accepting center and an intramolecular nucleo 
philic displacement reaction center in a compound 
which undergoes an intramolecular nucleophilic dis 
placement reaction after being reduced to release a 
photographic reagent as disclosed in US. Pat. Nos. 
4,139,389 and 4,139,379 and Japanese Patent Applica~ 
tion (OPI) No. 189333/84; a portion containing an elec 
tron accepting quinonoid center and a carbon atom 
which binds the electron accepting quinonoid center to 
a photographic reagent in a compound which under 
goes an intramolecular electron migration reaction after 
being reduced to release the photographic reagent as 
disclosed in US. Pat. No. 4,232,107 and Japanese Patent 
Application (OPI) Nos. 101649/84 and 88257/86; a 
portion containing an aryl group substituted by an elec 
trophilic group and an atom which binds the aryl group 
to a photographic reagent (e.g., sulfur atom, carbon 
atom, or nitrogen atom) in a compound which under 
goes cleavage of single bond after being reduced to 
release the photographic reagent as disclosed in Japa 
nese Patent Application (OPI) No. 142530/81 and US. 
Pat. Nos. 4,343,893 and 4,619,884; a portion containing 
a nitro group and a carbon atom which binds the nitro 
group to a photographic reagent in a compound which 
releases the photographic reagent after accepting elec 
trons as disclosed in US. Pat. No. 4,450,223; or a por 
tion containing a dieminaldinitro portion and a carbon 
atom which binds the dieminaldinitro portion to a pho 
tographic reagent in a dinitro compound which under 
goes ,B-release of the photographic reagent after accept 
ing'electrons as disclosed in US. Pat. No. 4,609,610. 
However, compounds represented by the following 
general formula (II) are preferred. 

EAG 

R] (11) 

In the general formula (11), 

corresponds to PWR. (Time —)—,AF is bonded to at least 
one of R1, R2, and EAG. 
The portion corresponding to PWR in the general 

formula (II) will be further described hereinafter. 
X represents an oxygen atom (—O—-), a sulfur atom 

(—S—), or a nitrogen atom-containing group 
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R1, R2 and R3 each represents a group other than a 
hydrogen atom, or a mere bond. 

R1 and R3 each are preferably a substituted or unsub 
stituted alkyl group, aryl group, heterocyclic residual 
group, acyl group, or sulfonyl group. 
R2 is preferably a substituted or unsubstituted acyl 

group or sulfonyl group. Any two of R‘, R2, and R3 
may be bonded to each other to form a S-mernbered to 

8-membered ring. 
The solid lines indicate a bond; and the broken lines 

indicate that at least one thereof represents a bond. 
EAG will be described later. 
Among those compounds represented by the general 

formula (II), compounds represented by the general 
formula (III) are preferred. 

[ 
\N/ 

I , 

EAG 

(Time?TAF (1") 

In the general formula (III), 

R4 

( \. 
\N/ 
BIG 

corresponds to PWR. (Time —)-,AF is bonded to at least 
one of R4 and EAG. The portion corresponding to 
PWR in the general formula (III) will be further de 
scribed hereinafter. Y represents a divalent linking 
group which is preferably 

0 
II 

-_C_ 

or —SO2--. X is as described above and preferably 
represents an oxygen atom. 
R4 represents an atomic group which is bonded to X 

and Y to form a S-membered to S-membered monocy 
clic or fused heterocyclic ring containing nitrogen 
atoms. 

Preferred examples of portions corresponding to 

I“. 
\N/ 

and sites at which -(-Time -—)-¢AF may be bonded will 
be shown hereafter. 

IO 
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| 
EAG 

CH=CH2 

CHg-t-TimetAF 

O \ \N >.O 
| 
EAG 

cHz-t-Time'b-AF 
I 

CY N 
O ]\ \N \O 

| 
EAG 
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‘continued 

CHZ-I-TIme‘h-AF 

CH3 

2 O 
I 
EAG 

(Time-)l-AF 

SOZCH3 

EAG 

I 
BAG 
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(Timex-AF 

I 
EAG 

AF-(-Time), CH3 

CH3 

BAG 

EAG 

O CH1COOC3H5 

| 
EAG 

As EAG there may preferably be used a group repre 
50 sented by the general formula (A). or (B): 

(A) 
I 
Z] 

55 

V,,' Z2 

(B) 
l 

60 Ur" 

In the general formula (A), 21 represents 

S\.|\b 
65 _C_ 

I 

or —-N<‘ 
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V,,' represents an atomic group which forms a 3 
membered to 8-membered ring together with Z1 and 2;. 
The suffix n’ represents an integer of 3 to 8'. In the case 
of V3, V4, V5, V6, V7, and V3, Vn’ represents —Z3—-, 

mere bond (11' bond), hydrogen atom, or substituent as 
described hereinafter. These groups represented by Sub 
may be the same or different and may from 3-membered 
to 8-membered saturated or unsaturated carbon rings or 
heterocycles which may be bonded to each other. In the 
general formula (A), Sub is selected such that the sum 
total of the Hammet’s substituent constant Up of the 
substituents is +0.09 or more, preferably +0.3 or more, 
particularly +0.45 or more. 

- In the general formula (B), n" represents an integer of 
l to 6. In the case of U1, U2, U3, U4, U5, and U6, Un” 
represents —Y1, --Y1—Y2, —Y1—Y2—Y3, 
——Y1—Y2—Y3—Y4, —Y1—Y3-—Y3—Y4—Y5, and 
—Y1-—Y2—Y3—Y4—-Y5—Y6, respectively. Y1 to Y6 
each represents 

Sub’ Sub Sub’ Sub 
l I / l 

—C—, —C—, —N , or —N—, 
l | \ 

Sub Sub Sub’ 

wherein Sub’ represents a mere bond (5 bond or 7T 
bond), hydrogen atom, or substituent as described here 
inafter In the general formula (B), Sub’ is selected such 
that the sum total of the Hammett’s substituent constant 
Up of the substituents is +0.09 or more, preferably 
+0.3 or more, particularly +0.45 or more. 
Examples of the substituents represented by Sub in 

clude substituted or unsubstituted alkyl groups, such as‘ 
a methyl group, an ethyl group, a sec-butyl group, a 
t-octyl group, a benzyl group, a cyclohexyl group, a 
chloromethyl group, a dimethylaminomethyl group, a 
n-hexadecyl group, a tri?uoromethyl group, a 3,3,3-tri 
chloropropyl group, and a methoxycarbonylmethyl 
group; substituted or unsubstituted alkenyl groups, such 
as a vinyl group, a 2-chlorovinyl group, and a l-methyl 
vinyl group; substituted or unsubstituted alkynyl 
groups, such as an ethynyl group and a l-propynyl 
group; a cyano group; a nitro group; halogen atoms, 
such as ?uorine, chlorine, bromine, and iodine; substi 
tuted or unsubstituted heterocyclic residual groups, 
such as a Z-pyridyl group, a l-imidazolyl group, a ben 
zothiazole-Z-yl group, a morpholino group, and a benz 
oxazole 2 yl group; a sulfo group; a carboxyl group; 
substituted or unsubstituted aryloxycarbonyl or alkoxy 
carbonyl groups, such as a methoxycarbonyl group, an 
ethoxycarbonyl group, a tetradecyloxycarbonyl group, 
a Z-methoxylethycarbonyl group, a phenoxycarbonyl 
group, a 4-cyanophenylcarbonyl group, and a 2-chloro 
phenoxycarbonyl group; substituted or unsubstituted 
carbamoyl 'groups, such as a carbamoyl group, a me 
thylcarbamoyl group, a diethylcarbamoyl group, a me 
thylhexadecylcarbamoyl group, a methyloctadecylcar 
bamoyl group, a phenylcarbamoyl group, a 2,4,6-tri 
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8 
chlorocarbamoyl group, an N-ethyl-N-phenylcarbam 
oyl group, and a 3-hexadecylsulfamoylphenylcarbam~ 
oyl group; a hydroxyl group; substituted or unsubsti 
tuted azo groups, such as a phenylazo group, a p me 
thoxyphenylazo group, and a 2-cyano-4-methanesul 
fonylphenylazo group; substituted or unsubstituted ar 
yloxy or alkoxy groups, such as a methoxy group, an 
ethoxy group, a dodecyloxy group, a benzyloxy group, 
a phenoxy group, a 4-methoxyphenoxy group, a 3 
acetylaminophenoxy group, a 3-methoxycarbonyl 
propyloxy group, and a 2-trimethylammonioeth0xy 
group; a sul?no group; a sulfeno group; a mercapto 
group; substituted or unsubstituted acyl groups, such as 
an acetyl group, a trifluoroacetyl group,.an n-butyloyl 
group, a t-butyloyl group, a benzoyl group, a 2-car 
boxybenzoyl group, a 3-nitrobenzoyl group, and a for 
myl group; substituted or unsubstituted aryl or alkylthio 
groups, such as a methylthio group, an ethylthio group, 
a t-octylthio group, a hexadecylthio group, a phenylthio 
group, a 2,4,5-trichlorothio group, a Z-methoxy-S-t oc 
tylphenylthio group, and a 2-acetylaminophenylthio 
group; substituted or unsubstituted aryl groups such as 
a phenyl group, a naphthyl group, a 3-sulfophenyl 
group, a 4-methoxyphenyl group and a 3 
laurylaminophenyl group; substituted or unsubstituted 
sulfonyl groups such as a methylsulfonyl group, a chlo 
romethylsulfonyl group, an n-octylsulfonyl group, an 
n-hexadecylsulfonyl group, a sec-octylsulfonyl group, a 
p-toluenesulfonyl group, a 4-chlorophenylsulfonyl 
group, a 4-dodecylphenylsufonyl group, a 4-dodecylox 
yphenylsulfonyl group, and a 4-nitrophenylsufonyl 
group; substituted or unsubstituted sul?nyl groups, such 
as a methylsul?nyl group, a dodecylsulfinyl group, a 
phenylsul?nyl group, and a 4-nitrophenylsulf1nyl group 
substituted or unsubstituted amino groups, such as a 
methylamino group, a diethylamino group, a methyloc 
tadecylamino group, a phenylamino group, an ethyl 
phenylamino group, a 3-tetradecylsulfamoyl 
phenylamino group, an acetylamino group, a tri 
fluoroacetylamino group, an N-hexadecylacetylamino 
group, an N-methylbenzoylamino group, a methoxycar 
bonylamino group, a phenoxycarbonylmethyl group, an 
N-methoxyacetylamino group, an amidiamino group. a 
phenylaminocarbonylamino group, a 4-cyano 
phenylaminocarbonylamino group, an N-ethylethox 
ycarbonylamino group, an N-methyldodecylsul 
fonylamino group, an N-(2—cyanoethyl)-p-toluenesul 
fonylamino group, and a hexadecylsulfonylamino 
group; substituted or unsubstituted sulfamoyl groups, 
such as a dimethylsulfamoyl group, a hexadecylsulfam 
oyl group, a sulfamoyl group, a methyloctadecylsulfam 
oyl group, a methylhexadecylsulfamoyl group, a 2 
cyanoethylhexadecylsulfamoyl group, a phenylsulfam 
oyl group, an N-(3,4-dimethylphenyl)-N-octylsulfam 
oyl group, a dibutylsulfamoyl group, a dioctadecylsul 
famoyl group, and a bis(2—methoxycarbonyl)sulfamoyl 
group; substituted or unsubstituted acyloxy groups, 
such as an acetoxy group, a benzoyloxy group, a 
decyloyloxy group, and a chloroacetoxy group; and 
substituted or unsubstituted sulfonyloxy groups such as 
a methylsulfonyloxy group, a p-toluenesulfonyloxy 
group, and a p-chlorophenylsulfonyloxy group. These 
groups may preferably contain 0 to 40 carbon atoms. 

Speci?c examples of EAG include aryl groups substi 
tuted by at least one electrophilic group, such as a 4 
nitrophenyl group, a 2~nitro-4-N-methyl-N-octadecyl 
sulfamoylphenyl group, a 2-N,N-dimethylsulfamoyl-4 
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nitrophenyl group, a 2-cyano-4-octadecylsulfonylphe 
nyl group, a 2,4-dinitrophenyl group, a 2,4,6 
tricyanophenyl group, a 2-nitro-4-N-methyl-N 
octadecylcarbamoylphenyl group, a 2-nitro-5-octylthi 
ophenyl group, a 2,4-dimethanesulfonylphenyl group, a 
3,5-dinitrophenyl group, a 2-chloro-4-nitro 5-methyl 
phenyl group, a 2-nitro-3,5-dimethyl-4-tetradecylsul 
fonylphenyl group, a 2,4-dinitronaphthyl group, a 2 
ethylcarbamoyl-4-nitrophenyl group, a 2,4-bisdodecyl 
sulfonylS-trifluoromethylphenyl group, a 2,3,4,5,6-pen 
tafluorophenyl group, a 2-acetyl-4-nitrophenyl group, a 
2,4-diacetylphenyl group, and a 2-nitro-4-trifluorome 
thylphenyl group; substituted or unsubstituted hetero 
cyclic rings, such as a 2~pyridyl group, a Z-pyradyl 
group, a S-nitro-Z-pyridyl group, a S-N-hexadecylcar 
bamoyl-Z-pyridyl group, a 4-pyridyl group, a 3,5 
dicyano-2—pyridyl group, a 5-dodecylsulfonyl-2-pyridyl 
group, a 5-cyano-2-pyradyl group, a 4-nitrothiophene 
2-yl group, a S-nitrol,2-dimethylirnidazole-4-yl group, a 
3,5-diacetyl-2-pyridyl group, and a l-dodecyl-S-car 
bamoylpyridinium-Z-yl group; and substituted or unsub 
stituted quinones such as a 1,4-benzoquinone-2-yl 
group, a 3,5,6-trimethyl-1,4-benzoquinone-2-yl group, a 
3-methyl-1,4-naphthoquinone-2-yl group, a 3,6-dimeth 
yl-5-hexadecylthio-l,4-benzoquinone-2-yl group, and a 
S-pentadecyl-l,2-benzoquinone-4-yl group. Besides the 
above described vinylogs there can be used nitroalkanes 
and a-diketo compounds, 

-(-Time —)-,AF will be further described hereinafter. 
Time represents a group which releases AF through 

a reaction triggered by cleavage of a nitrogen-oxygen 
single bond. The suffix t represents 0 or 1. 
As groups represented by Time there have been 

known various groups as described in Japanese Patent 
Application (OPI) Nos. 147244/86 and 236549/86. 
As development inhibitors represented by AF there 

may be used compounds containing mercapto groups 
bonded to heterocycles. Examples of such compounds 
include substituted or unsubstituted mercaptoazoles, 
such as 1~phenyl-S-mercaptotetrazole, l-(4 carboxy 
phenyl)-S-mercaptotetrazole, l-(3-hydroxyphenyD-5 
mercaptotetrazole, l-(4-sulfophenyl)-5-mercaptotet 
razole, l-(3-sulfophenyl)-S-mercaptotetrazole, l-(4-sul 
famoylphenyD-S-mercaptotetrazole, 1-(3-hex 
anoylarninophenyl)~S-mercaptotetrazole, l-ethyl-S 
mercaptotetrazole, l-(2-carb0xyethy1) -5-mercaptotet 
razole, Z-methylthio S-mercapto 1,3,4-thiadiazole, 2-(2 
carboxylethylthio)-5-mercapto 1,3,4-thiadiazole, 3 
methyl-4-phenyl-5-mercapto-1,2,4-triazole, 2-(2-dime 
thylaminoethylthio)-S-mercapto-1,3,4-thiadiazole, l-(4 
n-hexylcarbamoylphenyl)-2-mercaptoimdazole, 3 
acetylamino-4-methyl-S-mercapto-1,2,4-triazole, 2-mer 
captobenzoxazole, Z-mercaptobenzimidazole, 2-mer 
captobenzothiazole, 2-mercapto 6-nitro-l,3-benzox 
azole, l-(l-naphthyl)-5-mercaptotetrazole, 2-phenyl-5 
mercapto-1,3,4-oxadiazole, l-[3-(3-methylureido) 
phenyl]-5-mercaptotetrazole, l-(4-nitrophenyl)-5-mer 
captotetrazole, and 5-(2-ethylhexanoy1amino)-2-mer 
captobenzimidazole; substituted or unsubstituted mer 
captoazaindenes, such as 6-methyl-4-mercapto- l,3,3a,7 
tetrazaindene, 6-methyl-2-benzyl-4-mercapto-l,3,3a,7 

2O 
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tetrazaindene, 6‘phe'nyl-4-mercaptotetrazaindene, and 
4,6-dimethyl-2-mercapto-l,3,3a,7-tetrazaindene; and 
substituted or unsubstituted mercaptopyrimidines, such 
as 2-mercaptopyrimidine, Z-mercapto 4-methyl-6 
hydroxypyrimidine, and 2 mercapto-4-propylpyrimi 
dine. As other development inhibitors represented by 
AP there may be used heterocyclic compounds capable 
of producing imino silver. Examples of such com 
pounds include substituted or unsubstituted benzotria 
zoles, such as benzotriazole, 5-nitrobenzotriazole, 5 
methylbenzotriazole, 5,6-dichlorobenzotriazole, 5 
bromobenzotriazole, S-methoxybenzotriazole, 5 
acetylaminobenzotriazole, S-n-butylbenzotriazole, 5 
nitro é-chlorobenzotriazole, 5,é-dimethylbenzotriazole, 
and 4,5,6,7-tetrachlorobenzotriazole; substituted or un 
substituted indazoles, such as indazole, S-nitroindazole, 
3-nitroindazole, 3-chloro-5-nitroindazole, 3-cyano inda 
zole, 3~n-butylcarbamoylindazole, and 5-nitro-3 
methanesulfonylindazole; and substituted or unsubsti 
tuted benzimidazoles, such as S-nitrobenzimidazole, 
4-nitrobenzimidazole, 5,6-dichlorobenzimidaz'6le, 5 
cyano 6-chlorobenzimidazole, and 5'tri?uoromethyl-6 
chlorobenzimidazole. Such a development inhibitor 
may be one which is released from an oxidation 
reduction nucleus in the general formula (I) by a reac 
tion following an oxidation-reduction reaction in the 
development step, and then becomes a development 
inhibiting compound which will then be converted to a 
compound having substantially no development inhibit 
ing effect or remarkably small development inhibiting 
effect. 

Speci?c examples of such a development inhibitor 
include l-(3-phenoxycarbonylphenyl)-S-mercaptotet 
razole, 1-(4-phenoxycarbonylphenyD-S-rnercaptotet 
razole, l-(3-maleimidophenyl)-S-mercaptotetrazole, 5 
(phenoxycarbony1)benzotriazole, S-(p-cyanophenox 
ycarb0nyl)benzotriazole, Z-phenoxycarbonylmeth 

’ ylthio-S-mercapto-l,3,4-thiadiazole, 5-nitro-3-phenox 
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ycarbonylindazole, S-phenoxycarbonyl-2-mercaptoben 
zimidazole, 5-(2,3-dichloropropyloxycarbonyl)benzo 
triazole, 5-benzyloxycarbonylbenzotriazole, S-(butyl 
carbamoylrnethoxycarbonyl)benzotriazole, S-(butox 
ycarbonylmethoxycarbonyl)benzotriazole, l-(4-ben 
zoyloxyphenyD-S-mercaptotetrazole, S-(Z-methanesul 
fonylethoxycarbonyl)‘2-mercaptobenzothiazole, 1-[4 
(2-chloroethoxycarbonyl)phenyl]-2-mercap 
toimidazole, 2_-[3¢{thiophene-2-yl~carbonyl} 
propyl]thio-5-rnercapto-1,3,4-thiadiazole, 5-cin 
namoylaminobenzotriazole, l-(3-vinylcarbonylphenyl) 
S-mercaptotetrazole, 5-succinimidomethylbenzo 
triazole, 2-[4-succinimidophenyl]-5-mercapto-1,3,4 
oxadiazole, 3-[4- benzo-l,2-isothiazole-3-oxo-l,l-dioxy7 - 
2-yl)phenyl]-5-mercapto-4-methyl-l,2,4~triazole, and 
é-phenoxycarbonyl Z-mercaptobenzoxazole. 
These development inhibitors may be bonded to 

Time, R1, R2, R3, R4, or EAG via a portion of develop 
ment inhibitor which serves to inhibit upon release (e.g. 
S atom in --»SH, and N atom in an amino group). 

Speci?c examples of the development inhibitors ac 
cording to the present invention represented by the 
general formula (I) are shownibelow. 
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