
United States Statutory Invention Registration [19] 

Toriuchi et a1. 

H817 
Sep. 4, 1990 

[11] Reg. Number: 

[43] Published: 

[54] PHOTOGRAPHIC LIGHT-SENSITIVE 
MATERIAL 

[75] Inventors: Masaharu Toriuchi; Keizo Koya, both 
of Kanagawa, Japan 

Fuji Photo Film Co., Ltd., 
Minami-Ashigara, Japan 

[21] Appl. No.: 188,576 

[73] Assignee: 

[22] Filed: Apr. 29, 1988 

[30] Foreign Application Priority Data 
Apr. 30, 1987 [JP] Japan .............................. .. 62-104497 

[51] Int. Cl.5 ....................... .. G03C 1/08; G03C 7/26; 
G03C 7/32 

[52] US. Cl. .................................. .. 430/544; 430/ 546; 
430/955; 430/956; 430/957; 430/958; 430/959; 

430/960 
[58] Field of Search ............. .. 430/505, 443, 493, 542, 

430/544, 546, 564, 600, 603, 613, 955, 957, 958, 
627, 956, 959, 960 

[56] References Cited 
U.S. PATENT DOCUMENTS 

3,619,195 11/1971 Von Campen .................... .. 430/505 
3,926,436 12/1975 Monbaliu et al. 430/ 548 
3,984,245 10/1976 Hirose et al. . . . . . . . . . . . .. 430/957 

4,193,795 3/1980 Campbell et a1. 430/958 
4,201,589 5/ 1980 Sakaguchi et a1. . 430/566 
4,214,047 7/1980 Chen ................. .. 430/536 
4,340,664 7/ 1982 Monbaliu et a1. . 430/ 548 
4,358,533 11/1982 Tokitou et a1. . . 430/546 
4,368,258 1/1983 Fujiahara et a1. .. 430/546 
4,369,243 1/ 1983 Credncr et a1. . . . . . . . . .. 430/ 561 

4,450,223 5/ 1984 430/223 
4,551,423 11/1985 430/223 
4,612,278 9/ 1986 430/548 
4,729,936 3/ 1988 Kitaguchi et al. .. 430/955 
4,770,990 9/ 1988 Nakamura et a1. . 430/955 
4,783,396 11/1988 Nakamura et a1. ............... .. 430/ 353 

FOREIGN PATENT DOCUMENTS 

0220746 5/1987 European Pat. Off . 
1088257 5/1986 Japan ................................. ..430/955 

OTHER PUBLICATIONS 

Research Disclosure 19551, Jul., 1980. 

Primary Examiner—John F. Terapane 
Assistant Examiner-Philip Tucker 
Attorney, Agent. or Firm-Sughrue, Mion, Zinn, 
Macpeak & Seas 

[57] ABSTRACT 
A photographic light-sensitive material comprising a 
support having provided thereon at least one silver 
halide emulsion layer, wherein said light-sensitive mate 
rial contains: 
(1) a compound represented by formula (I): 

wherein PWR represents a group capable of releasing 
{Time-hPUG upon being reduced; PUG represents a 
photographically useful group; Time represents a 
group capable of releasing PUG through a reaction 
subsequent to the release from PWR in the form of 
-(-Time-)-,PUG; and t represents 0 or 1, and 

(2) a polymer comprising at least 10 repeating units 
derived from the same monomer and having a molec 
ular weight of 1000 or more. The photographic light 
sensitive material exhibits both high activity of a 
compound capable of releasing a photographically 
useful group during development processing and 
preservation stability before development processing. 

7 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 speci?c information on the 
rights associated with a statutory invention registration 
see 35 U.S.C. 157. 
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PHOTOGRAPHIC LIGHT-SENSITIVE MATERIAL 

FIELD OF THE INVENTION 

This invention relates to a photographic light-sensi 
tive material, and more particularly it to use of a novel 
compound in a photographic light-sensitive material. 

BACKGROUND OF THE INVENTION 

As is well known, a variety of photographically use 
ful compounds are used in photographic materials. In 
cluded therein is a group of compounds which are con 
verted to different compounds through photographic 
processing steps, such as development, ?xation, and 
washing, to release a photographically useful com 
pound that can be used to complete photographic pro 
cessing. A number of compounds belonging to this 
group are known and have been put into practical use. 
The photographically useful compounds include, for 
example, image forming dyes, ?lter dyes, sensitizing 
dyes, development inhibitors, antifoggants, develop 
ment accelerators, silver halide solvents, redox com 
pounds, hardening agents, discoloration inhibitors, and 
many others. Some of them release such a photographi 
cally useful compound upon being reduced during pro 
cessing steps. For example, in the case of an image 
forming dye-releasing compound, it is reduced to re 
lease a dye in areas where silver development does not 
occur while it is not reduced and no dye is released in 
areas where silver development proceeds. As a result, 
there is obtained a reverse of a developed silver image. 
Likewise, a development inhibitor-releasing compound 
or an anti-foggant-releasing compound releases a devel 
opment inhibitor to effectively inhibit silver fog in areas 
where silver development proceeds a little while a de 
velopment inhibitor is not released in areas where silver 
development actively proceeds or is necessary thereby 
to eliminate adverse effects, such as development retar 
dation. 

It is required that the above-described compound 
capable of releasing a photographically useful group 
upon being reduced should be combined with a reduc 
ing agent and, in many cases, the both compounds are 
incorporated in the same layer or layers adjacent to 
each other so that a redox reaction may take place be 
tween them in an appropriate stage of processing to 
reduce the photographically useful group-releasing 
compound. 
However, because they exist in close proximity with 

each other, they unavoidably undergo gradual reaction 
with each other during long-term preservation. In par 
ticular, if activity is increased in an attempt to make the 
rate or quantity of the release during processing higher, 
preservation stability is further deteriorated. Thus, pres 
ervation stability and activity are counteractive. It has 
been, therefore, keenly demanded to develop a tech 
nique which achieves both high activity during process 
ing and preservation stability. 

SUMMARY OF THE INVENTION 

One object of this invention is to provide a photo 
graphic light-sensitive material which exhibits high 
activity during processing and satisfactory preservation 
stability. 

It has now been found that the’ above object of this 
invention can be accomplished by a photographic light 
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sensitive material camprrisi?ga'suppon having provid 
ed thereon at least one silver halide emulsion layer, 
whmittsaidlight-spnsitive material contains: 

(1) a compound represented by formula (I): 

wherein PWR represents a group capable of releasing 
(T ime—;PUG upon being reduced; PUG represents a 
photographically useful group; Time represents a group 
capable of releasing PUG through a reaction subse 
quent to the release from PWR in the form of -—Ti 

me—-,PUG; and t represents 0 or 1, and 
(2) a polymer comprising at least 10 repeating units 

derived from the same monomer and having a molecu 
lar weight of 1000 or more. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The group represented by PWR may be any of: (1) 
the group that corresponds to a moiety containing an 
electron accepting center and an intramolecular nucleo 
philic displacement center in a compound capable of 
releasing a photographic reagent through reduction 
followed by intramolecular nucleophilic displacement 
as disclosed in U.S. Pat. Nos. 4,139,379, 4,139,389 and 
4,564,577 and Japanese Patent Application (OPI) No. 
185333/ 84 and 84453/ 82 (the term “OPI” as used herein 
means “unexamined published Japanese Patent Applica 
tion”); (2) the group that corresponds to a moiety con 
taining an electron accepting quinoid center and a car 
bon atom connecting the quinoid center to a photo 
graphic reagent in a compound capable of releasing a 
photographic reagent through reduction followed by 
intramolecular electron transfer as disclosed in U.S. Pat. 
No. 4,232,107, Japanese Patent Application (OPI) No. 
101649/84, Research Disclosure, No. 24025, IV (1984). 
and Japanese Patent Application (OPI) No. 88257/ 86; 
(3) the group that corresponds to a moiety containing an 
aryl group substituted with an electron attractive group 
and an atom (a sulfur, carbon or nitrogen atom) con 
necting the substituted aryl group to a photographic 
reagent in a compound capable of releasing a photo 
graphic reagent through reduction followed by cleav 
age of its single bond as disclosed in West German 
Patent Application (OLS) No. 3,008,588, Japanese Pa 
tent Application (OPI) No. 142530/81, and U.S. Pat. 
Nos. 4,343,893 and 4,619,884; (4) the group that corre 
sponds to a moiety containing a nitro group and a car 
bon atom connecting the nitro group to a photographic 
reagent in a nitro compound capable of releasing a pho 
tographic reagent after electron acceptance as disclosed 
in U.S. Pat. No. 4,450,223; and (5) the group that corre 
sponds to a moiety containing a gem-dinitro group and 
a carbon atom connecting the dinitro group to a photo 
graphic reagent in a dinitro compound capable of B 
eliminating a photographic reagent after electron ac 
ceptance as disclosed in U.S. Pat. No. 4,609,610. 
The groups represented by -(—Time-)-; and PUG will 

be described later. . 

Of the compounds represented by formula (1), pre 
ferred are those represented by formula (II): 
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R1 ----- ,_ (II) 

X/ R ....... "(T *PUG - . . . . . . . . .. 1mg 

\ / 2 I 

1|“ . 
EAG.-"' 

wherein X represents an oxygen atom, a sulfur atom or 

5 

a nitrogen-containing group of formula —N(R3)-——; R1, 1 
R2, and R3 each represents a mere bond or a group other 
than a hydrogen atom; EAG represents an electron 
accepting group; or R1, R2, R3 and EAG are connected 
to each other to form a ring; Time represents a group 
capable of releasing PUG upon cleavage of the N-—X 
bond through a reaction subsequent to the release from 
the rest of the compound in the form of -(»-Time-)-,PUG; 
PUG and t are as de?ned above; when t is 0, Time 
represents a mere bond; and the dotted lines represent 
possible bonds, provided that at least one dotted line is 
a bond. 

In formula (II), 

corresponds to PWR of formula (I). (Time),PUG is 
bonded to at least one of R1 R2, and EAG. 
The group other than a hydrogen atom as repre 

sented by R1, R2, and R3 includes a substituted or unsub» 
stituted alkyl or aralkyl group (e.g., methyl, trifluoro 
methyl, benzyl, chloromethyl, dimethylaminomethyl, 
ethoxycarbonylmethyl, aminomethyl, acetylamino 
methyl, ethyl, 2-(4-dodecanoylaminophenyl)ethyl, car 
boxyethyl, allyl, 3,3,3-trichloropropyl, n-propyl, iso 
propyl, butyl, isobutyl, sec-butyl, t-butyl, n-pentyl, sec 
pentyl, t-pentyl, cyclopentyl, n-hexyl, sec-hexyl, t 
hexyl, cyclohexyl, n-octyl, sec-octyl, t-octyl, n-decyl, 
n-undecyl, n-dodecyl, n-tetradecyl, n-pentadecyl, n 
hexadecyl, sec-hexadecyl, t-hexadecyl, n-octadecyl, 
and t-octadecyl groups), a substituted or unsubstituted 
alkenyl group (e.g., vinyl, 2-chlorovinyl, l-methylvinyl, 
Z-cyanovinyl, and cyclohexen-l—yl groups), a substi 
tuted or unsubstituted alkynyl group (e.g., ethynyl, 
l-propynyl, and 2-ethoxycarbonylethynyl groups), a 
substituted or unsubstituted aryl group (e.g., phenyl, 
naphthyl, S-hydroxyphenyl, 3-chlorophenyl, 4 
acetylaminophenyl, 4-hexadecanesulfonylaminophenyl, 
Z-methanesulfonyl4-nitrophenyl, 3-nitrophenyl, 4 
methoxyphenyl, 4-acetylaminophenyl, 4-methanesul 
fonylphenyl, 2,4-dimethylphenyl, and 4-tetradecylox 
yphenyl groups), a substituted or unsubstituted hetero= 
cyclic group (e.g., l-imidazolyl, 2-furyl, Z-pyridyl, 5 
nitro-Z-pyridyl, 3-pyridyl, 3,5-dicyano-2-pyridyl, S-tet 
razolyl, S-phenyl-l-tetrazolyl; Z-benzothiazolyl, 2-ben 
zimidazolyl, Z-benzoxazolyl, 2-oxazolin-2-yl, and mor 
pholino groups), a substituted or unsubstituted acyl 
group (e.g., acetyl, propionyl, butyroyl, isobutyroyl, 
2,2-dimethylpropionyl, benzoyl, 3,4-dichlorobenzoyl, 
3-acetylamino-4-methoxybenzoyl, methylbenzoyl, and 
4-methoxy-3-sulfobenzoyl groups), a substituted or un— 
substituted sulfonyl group (e.g., methanesulfonyl, 
ethanesulfonyl, chloromethanesulfonyl, propanesulfo 
nyl, butanesulfonyl, n-octanesulfonyl, n-dodecanesulfo 
nyl, n-hexadecanesulfonyl, benzenesulfonyl, 4~ 
toluenesulfonyl, and 4-n'dodecyloxybenzenesulfonyl 
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groups), a substituted or unsubstituted carbamoyl group 
(e.g., carbamoyl, methylcarbamoyl, dirnethylcarbam 
oyl, bis(2-methoxyethyl)carbamoy1, diethylcarbamoyl, 
cyclohexylcarbamoyl, di-n-octylcarbamoyl, 3 
dodecyloxypropylcarbamoyl, hexadecylcarbamoyl, 
3-(2,4'di-t—pentylphenoxy)propylcarbamoyl, 3 
octanesulfonylaminophenycarbamoyl, and di-n 
octadecylcarbamoyl groups), a substituted or unsubsti 
tuted sulfamoyl group (e.g., sulfamoyl, methylsulfam 
oyl, dimethylsulfamoyl, diethylsulfamoyl, bis(2 
methoxyethyl)sulfamoyl, di-n-butylsulfamoyl, methyl 
n-octylsulfamoyl, n-hexadecylmethylsulfamoyl, 3 
ethoxypropylmethylsulfamoyl, N-phenyl-N-methylsul 
famoyl, 4-decyloxyphenylsulfamoyl, and methyloc 
tadecylsulfamoyl group), and the like. 
R1 and R3 each preferably represents a substituted or 

unsubstituted alkyl, alkenyl, alkynyl, aryl, heterocyclic, 
acyl or sulfonyl group, etc. R1 and R3 each preferably 
contains 1 to 40 carbon atoms. 
R; preferably represents a substituted or unsubsti 

tuted acyl or sulfonyl group and preferably contains 1 
to 40 carbon atoms. 
X preferably represents an oxygen atom. 
R1, R2, R3, and EAG may be taken together to form 

a ring. 
More preferred among the compounds represented 

by formula (II) are those represented by formula (III): 

(III) 

EAG - 

wherein Y represents a divalent linking group, and 
preferably 

(II 
'-C- or —SO;—; 

R4 represents an atom group forming a 5- to 8-mern 
bered nitrogen-containing monocyclic or condensed 
heterocyclic ring together with X and Y; X, t, EAG, 
Time, PUG, and the dotted lines are as de?ned above. 

In formula (III), 

corresponds to PWR in formula (I), and —-Time—,. 
PUG is bonded to at least one of R4 and EAG. 

Speci?c and preferred examples of the heterocyclic 
ring formed by X, Y, R4, and N are shown below. 
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continued 

R5 R6 

§N-COIU, 
[TI 3,... O 

R 

(I) 
/ // 

EAG 

R5 

R 
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.continued Particularly preferred examples of these heterocyclic 
5 rings are shown below, in which the bonding position of 

R WT__ O -(-Time+,PUG is also shown. 
5 

N\ J§ 
If 0, H3C cH2-(-Tim¢7,-PUG, 

BAG >=-g 
0 

R1 /R6 10 \N §° 
j EJXG 

N 
\N §tinsel-R7, ( 

H23Cu CH Time?-PUG, 
EA G 21' r 

15 — 

R5 R6 
\rr_— N’ °\ N e0 
N \ EILG 
\ N \ N—CO—R7, 

| 20 
BAG 

R5 cu -(-T' PUG 
\?____ S 2 line’;- , 

N\ )§ 25 
N 0' O \ § 
| N O 

BAG l 
BAG 

5 
o 0 R 
§r Re 30 cH2-(-Time-),-PUG, 
N ' " 

R8’ \N §0 , 0 > 
I \ N §O 

BAG I 
35 BAG 

R5 
o\ S 6 
\r R (CI-193C CHz-f-Time-?PUG, 
N _ 

Rs/ \N %o, I 
l 40 0 \ 

BAG \Ir' \0 
R6 _ BAG 

5 

R W/\ O “3C0 45 

R8/N\N J§OY CHgi-Time?-PUG, 
I _.__ 

BAG 
0 \ \ \ 

R6 50 N O 
R5 I 

WK? BAG N 
\ N §O , $7H15 
EAG 55 H3C CH-(-Time')',-PUG, 

if 0 > \ 
R5 \ N \ O 

I 
s 

R N\ _ 60 BAG 

1? CH -<-T' ?-PUG 2 "11C , 

EAG R6 0 / ' 

>- N 
wherein R5, R6, and R7 each represents a hydrogen 65 O >§ 
atom, an alkyl group, an aryl group or a heterocyclic \N 0 
group; and R3 represents an acyl group or a sulfonyl BAG 
group. 
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—continued 
CHzCOOCzHs 

In the foregoing formulae, EAG represents an aro 
matic group which accepts an electron from a reducing 
substance and is bonded to the nitrogen atom. EAG 
preferably includes a group represented by formula (A) 

(A) 

wherein Z] represents 

I I 
-?— Sub or —N-; 

V, represent an atom group forming a 3- to B-membered 
aromatic ring together with Z1 and Z2; 11 represents an 
integer of from 3 to 8, V3 is —Z3—-, V4 is —Z3-—~Z4—, 
V5 iS —Z3—Z4—-Z5—, V6 is —Z3—Z4—-Z5-—Z6—, V7 
is ——Z3-—Z4—Z5—-Z6—Z7-—-, V3 is —Z3—Z4—Z5—Z 
6—Z7— Z3——; Z2, Z3, Z4, Z5, Z6, Z7, and Z3 each repre 
sents 

Sub 
I 

. —C-. 

I 
Sub 

Sub 
_N_, 

——O-, --S—- or —SO;--—; and Sub represents a mere 
bond (‘Ir-bond), a hydrogen atom or a substituent here 
inafter described for EAG, provided that when more 
than one Sub is present, each is the same or different or 
they are connected to each other to form a 3- to S-mem 
bered saturated or unsaturated carbon ring or heterocy 
clic ring. ’ 

In formula (A), the substituent represented by Sub is 
selected so that a sum of Hammett’s sigma constant and 
Hammett’s para constant is at least +0.50, preferably at 
least +0.70, and more preferably at least +0.85. 
EAG preferably represents an aryl or heterocyclic 

group substituted with at least one electron attractive 
group. The substituent on the aryl or heterocyclic 
group can be taken advantage of for controlling physi 
cal properties of the compound as a whole, such as 
easiness of electron acceptance, water solubility, oil 
solubility, diffusibility, sublimating property, melting 
point, dispersibility in a binder (e.g., gelatin), reactivity 
to a nucleophilic group, reactivity to an electrophilic 
group, and the like. 

Speci?c examples of the aryl group substituted with 
at least one electron attractive group are nitrophenyl, 
Z-nitrophenyl, 2—nitro—4-N-methyl-N-n-butylsulfamoyl 
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14 
phenyl, 2-nitro-4-N-methyl-N-n-octylsulfamoylphenyl, 
2-nitro-4-N-methyl-N-n-dodecylsulfamoylphenyl, ni 
tro-4-N-methyl—N-n-hexadecylsulfamoylphenyl, 2 
nitro-4-N-methyl-N-n-octadecylsulfamoylphenyl, 2 
nitro-4-N-methyl-N-(3—carboxypropyDsulfamoylphe 
nyl, 2-nitro-4-N-ethyl-N-(2-sulfoethyl)sulfamoylphenyl, 
2-nitro-4-N-n-hexadecyl-N-(3-sulfopropyl)sulfamoyl 
phenyl, Z-nitro-4-N-(2-cyanoethyl)-N-[(2-hydroxye 
thoxy)ethyl[su1famoylphenyl, 2-nitro-4-diethylsul 
famoylphenyl, 2—nitro-4-di-n-butylsulfamoylphenyl, 2 
nitroMi-n-octylsulfamoylphenyl, 2-nitro-4-di-n 
octadecylsulfamoylphenyl, 2-nitro-4-methylsulfamoyl 
phenyl, 2-nitro-4-n-hexadecylsulfamoylphenyl, 2-nitro 
4-N-methyl-N-(4-dodecylsulfonylphenyl)sulfamoylphe 
nyl, 2-nitro-4-(3—methylsulfamoylphenyl)sulfamoylphe 
nyl, 4-nitro-2-N-methyl—N-n—butylsulfamoylphenyl, 4 
nitro-Z-N-methyl-N-n-octylsulfamoylphenyl, 4-nitro-2 
N-methyl-N-n-dodecylsulfamoylphenyl, 4-nitro-2-N 
methyl-N-n—hexadecylsulfamoylphenyl, 4-nitro-2-N 
methyl-N-n-octadecylsulfamoylphenyl, 4-nitro-2-N 
methyl-N-(3-carboxypropyl)sulfamoylphenyl, 4-nitro 
2—N-ethyl-N-(2-sulfoethyl)sulfamoylphenyl, 4-nitro-2 
N-n-hexadecyl-N-(3-sulfopropyl)sulfamoylphenyl, 4~ 
nitro-2-N-(2—cyanoethyl)-N-[(2-hydroxyethoxy)ethyl] 
sulfamoylphenyl, 4~nitro-2—diethylsulfamoylphenyl, 4 
intro-2-di-n-butylsulfamoylphenyl, 4-nitro-2-di-n-octyl 
sulfamoylphenyl, 4-nitro-2-di-n-octadecylsulfamoyl 
phenyl, 4-nitro-2-methylsulfamoylphenyl, nitro-2-n 
hexadexylsulfamoylphenyl, 4-nitro-2-N-methyl-N-(4 
dodecylsulfonylphenyl)sulfamoylphenyl, 4-nitro-2-(3 
methylsulfamoylphenyl)sulfamoylphenyl, 4-nitro-2 
chlorophenyl, 2-nitro-4-chlorophenyl, 2-nitro-4-N 
methyl-N-n-@butylcarbamoylphenyl, 2-nitro-4-N 
methyl-N-n-octylcarbamoylphenyl, 2-nitro-4-N-meth 
yl-N-n-dodecylcarbamoylphenyl, 2-nitro-4-N-methyl 
N-n-hexadecylcarbamoylphenyl, 2-nitro-4-N-methyl 
N-n-octadecylcarbamoylphenyl, 2-nitro-4-N-methyl-N 
(3—carboxypropyDcarbamoylphenyl, 2-nitro-4-N-ethyl 
N-(2-sulfoethyl)carbamoylphenyl, 2-nitro-4-N-n-hex 
adecyl-N-(3—sulfopropyl)carbamoylphenyl, 2-nitro-4 
(2-cyanoethyl)-N-[(2—hydroxyethoxy)ethyl]carbamoyl 
phenyl, 2-nitro-4-diethylcarbamoylphenyl, 2-nitro-4-di 
n-butylcarbamoylphenyl, 2-nitro-4-di-n-octylcar 
bamoylphenyl, nitro-4-di-n-octadecylcarbarnoylphenyl, 
2-nitro-4-methyl-nitro-4-N-methyl-N-(4-dodecylsul 
fonylphenyl)carbamoylphenyl, 4-nitro-2-N-methyl-N 
n-butylcarbamoylphenyl, nitro-Z-N-methyl-N-n-octyl 
carbamoylphenyl, 4-nitro-Z-N-methyl-N-n-dodecylcar 
bamoylphenyl, 4-nitro-2—N-methyl-N-n-hexadecylcar 
bamoylphenyl, 4-nitro-Z-N-methyl-N-n-octadecylcar 
bamoylphenyl, 4-nitro-2-N-methyl~N-(3—carboxypro 
pyl) carbamoylphenyl, 4-nitro-2-N-ethyl-N-(2-sulfoe 
thyl)carbamoylphenyl, 4-nitro-2—N-n-hexadecyl-N-(3 
sulfopropyl)carbamoylphenyl, 4-nitro-2-N-(2-cyanoe 
thyl)-N-[(Z-hydroxyethoxykthyl]carbamoylphenyl, 
4-nitro-2—diethylcarbamoylphenyl, 4-nitro-2-di-n-butyl 
carbamoylphenyl, 4-nitro-2—di-n-octylcarbamoylphe 
nyl, 4-nitro-2-di-n—octadecylcarbamoylphenyl, 4-nitro 
Z-methylcarbamoylphenyl, 4-nitro-2-n-hexadecylcar 
bamoylphenyl, 4-nitro-2-N-methyl-N-(4-dodecylsul 
fonylphenyl)carbamoylphenyl, 4-nitro-2-(3-methylsul 
farnoylphenyDcarbamoylphenyl, 2,4-dimethanesul 
fonylphenyl, 2-methanesulfonyl-4-benzenesulfonylphe 
nyl, 2-n-octanesulfonyl-4-methanesulfonylphenyl, 2-n 
tetradecanesulfonyl-4-methanesulfonylphenyl, 2-n-hex 
adecanesulfonyl-4-methanesulfonylphenyl, 2,4-di-n 
dodecanesulfonylphenyl, 2,4-didodecanesulfonyl-5-tri 
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fluoromethylphenyl, Z-n-decanesulfonyl-Lcyano-S-tri 
?uoromethylphenyl, 2-cyano-4-methanesulfonylphe 
nyl, 2,4,6-tricyanophenyl, 2,4-dicyanophenyl, 2-nitro-4 
methanesulfonylphenyl, 2-nitro-4-n-dodecanesulfonyl 
phenyl, 2-nitro-4-(2-sulfoethylsulfonyDphenyl, Z-nitro 
4-carboxymethylsulfonylphenyl, 2-nitro-4»carboxyphe 
nyl, 2-nitro-4-ethoxycarbonyl-5-n-butoxyphenyl, 2 
nitro-4-ethoxycarbonyl-S-n-hexadecyloxyphenyl, 2 
nitro-4-diethylcarbamoyl-S-n-hexadecyloxyphenyl, 2 
nitro-4-cyano-5-n-dodecylphenyl, 2,4~dinitrophenyl, 
2~nitro-4-n-decylthiophenyl, 3,5-dinitrophenyl, 2-nitro 
3,5-dimethyl-4-n-hexadecanesulfonylphenyl, 4 
methanesulfonyl-Z-benzenesulfonylphenyl, 4-n 
octanesulfonyI-Z-methanesulfonylphenyl, 4-n-tet 
radecanesulfonyI-Z-methanesulfonylphenyl, 4-n-hex 
adecanesulfonyl-2-methanesulfonylphenyl, 2,5 
didodecanesulfonyl-4-tri?uoromethylphenyl, 4-n 
decanesulfonyl-Z-cyano-S-trifluoromethylphenyl, 4 
cyano-2~methanesulfonylphenyl, 4-nitro-2-methanesul 
fonylphenyl, 4-nitro-2'n'dodecanesulfonylphenyl, 4 
nitro-2-(2-sulfoethylsulfonyl)phenyl, 4-nitro-2-carbox 
ymethylsulfonylphenyl, 4~nitro-2-carboxyphenyl, 4 
nitro-ethoxycarbonyl-S-n-butoxyphenyl, 4-nitro-2 
ethoxycarbonyl-S-n-hexadecyloxyphenyl, 4-nitro-2-die 
thylcarbamoyl-S-n-hexadecyloxyphenyl, 4-nitro-2 
cyano-S-n-dodecylphenyl, 4-nitro-2-n-decylthiophenyl, 
4-nitro-3,S-dimethyl-2-n-hexadecanesulfonylphenyl, 
4-nitronaphthyl, 2,4-dinitronaphthyl, 4~nitro-2-n 
octadecylcarbamoylnaphthyl, 4-nitro-2-dioctylcarbam 
oy1-5-(3-sulfobenzenesulfonylamino)naphthyl, 2,3,4,5,6 
pentafluorophenyl, 2-nitro-4-benzoylphenyl, 2,4 
diacetylphenyl, 2-nitro-4-trifluoromethylphenyl, 4 
nitro-Z-tri?uoromethylphenyl, 4-nitro-3-tri?uorome 
thylphenyl, 2,4,5-tricyanophenyl, 3,4-dicyanophenyl, 
2-chloro-4,5-dicyanophenyl, 2-bromo-4,5-dicyanophe 
nyl, 4-methanesulfonylphenyl, 4-n-hexadecanesulfonyl 
phenyl, 2-decanesulfonyl-5-tri?uoromethylphenyl, 2 
nitro-S-methylphenyl, Z-nitro-S-n-octadecyloxyphenyl, 
2-nitro-4-N-(vinylsulfonylethyl)-N-methylsulfamoyl 
phenyl, and 2-methyl-6-nitrobenzoxazol-5-yl groups. 

Speci?c examples of the heterocyclic group are 2 
pryridyl, B-pyridyl, 4-pyridyl, 5-nitro-2-pyridyl, S-nitro 
M-hexadecylcarbamoyl~2 -pyridyl, 3,5-dicyano-2-pyri 
dyl, S-dodecanesulfonyl-Z-pyridyl, S-cyano-Z-pyrazyl, 
4-nitrothiophen-2-yl, S-nitro-1,2-dimethylimidazol-4-yl, 
3,5-diacetyl-2-pyridyl, l-dodecyl-5-carbamoylpyridini 
um-Z-yl, 5-nitro-2-furyl, and S-nitrobenzothiazol-Z-yl 
groups. 
The group represented by ——Time—-,PUG is ex 

plained below. 
Time represents a group capable of releasing PUG 

upon cleavage of a nitrogen-oxygen bond, a nitrogen 
nitrogen bond or a nitrogen-sulfur bond through a reac 
tion subsequent to the release from PWR in the form of 
—-Time—-,PUG. 

Various known groups, e.g., those described in Japa 
nese Patent Application (OPI) Nos. 147244/ 86, 
236549/ 86, and 215270/87, can be exempli?ed as Time. 
PUG represents a photographically useful group 

either as released from Time or as bonded to Time. The 
photographically useful groups include development 
inhibitors, development accelerators, nucleating agents, 
couplers, diffusion couplers, nondiffusible couplers, 
desilvering accelerators, desilvering inhibitors, silver 
halide solvents, competing compounds, developing 
agents, auxiliary developing agents, fixing accelerators, 
fixing inhibitors, image stabilizers, toning agents, proc 
essing-dependence improving agents, dot improving 
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agents, color image stabilizers, photographic dyes, sur 
face active agents, hardening agents, desensitizers, con 
trast increasing agents, chelating agents, ?uorescent 
brightening agents, ultraviolet absorbents, and the like, 
and precursors thereof. 

Since many of these photographically useful groups 
are overlapping with each other in their function, repre 
sentative examples of these groups are given below. 
The development inhibitors include compounds hav 

ing a mercapto group bonded to a heterocyclic ring, 
such as substituted or unsubstituted mercaptoazoles 
(e.g., l-phenyl-S-mercaptotetrazole, 1-(4-carboxy 
phenyl)-5-mercaptotetrazole, l-(3-hydroxyphenyD-5 
mercaptotetrazole, 1-(4-sulfophenyl)-5-mercaptotet~ 
razole, l-(3-sulfophenyl)-S-mercaptotetrazole, 1-(4-sul 
famoylphenyl)mercaptotetrazole, l-(3-hexanoylarnino 
pheny1)-5-mercaptotetrazole, l-ethyl-S-mercaptotet 
razole, l-(2-carboxyethyl)-S-mercaptotetrazole, Z-meth 
ylthio-S-mercapto-1,3,4-thiadiazole, 2-(2-carboxyethyl 
thio)-5-mercapto-1,3,4-thiadiazole, 3-methyl-4-phenyl 
5-mercapto-l,2,4-triazole, (Z-dimethylaminoethylthio) 
5-mercapto-1,3,4-thiadiazole, l-(4-n-hexylcarbamoyl 
phenyl)—2-mercapt0imidazole, 3-acetylamino-4-rnethyl 
5-mercapto-l,2,4-triazole, mercaptobenzoxazole, 2 
mercaptobenzimidazole, Z-mercaptobenzothiazole, 2 
mercapto-é-nitro-1,3-benzoxazole, l-(l-naphthy1)-5 
mercaptotetrazole, Z-phenyI-S-mercapto-l,3,4 
oxadiazole, l-[3-(3-methylureido)phenyl]-5-mercap 
totetrazole, l-(4-nitrophenyl)—5-mercaptotetrazole, 5-(2 
ethylhexanoylamino)-2-rnercaptobenzimidazole, etc.), 
substituted or unsubstituted rnercaptoazaindenes (e.g., 
6-methyl-4-mercapto-l,3,3a,7-tetraazaindene, 6-methyl 
2-benzyl-4-mercapto-1,3,3a,7-tetraazaindene, 6-phenyl 
4-mercaptotetraazaindene, 4,6.dimethyl-2-mercapto 
l,3,3a,7-tetraazaindene, etc.), substituted or unsubsti 
tuted mercaptopyrimidines (e.g., Z-mercaptopyrimi 
dine, 2-mercapto-4-methyl-6-hydroxypyrimidine, 2 
mercapto-4-propylpyrimidine, etc.), and the like; and 
heterocyclic compounds capable of forming imino-sil 
ver, such as substituted or unsubstituted benzotriazoles 
(e.g., benzotriazole, S-nitrobenzotriazole, S-methylben 
zotriazole, 5,6-dichlorobenzotriazole, 5-brornobenzo‘ 
triazole, 5-methoxybenzotriazole, S-acetylaminobenzo 
triazole, butylbenzotriazole, 5-nitro-6-chlorobenzo 
triazole, dimethylbenzotriazole, 4,5,6,7-tetrachloroben 
zotriazole, etc.), substituted or unsubstituted indazoles 
(e.g., indazole, S-nitroindazole, 3-nitroindazole, 3 
chloro-S-nitroindazole, 3-cyanoindazole, 3-n-butylcar 
bamoylindazole, 5-nitro-3-methanesulfonylindazole, 
etc.), substituted or unsubstituted benzimidazoles (e.g., 
nitrobenzimidazole, 4-nitrobenzimidazole, 5,6 
dichlorobenzimidazole, 5-cyano-6-chloroben 
zimidazole, 5-tri?uoromethyl-6-chlorobenzimidazole, 
etc.), and the like. 
The development inhibitor once released from the 

compound of formula (I) through an oxidation 
reduction reaction and a subsequent reaction in a devel 
opment processing step may be further converted to a 
compound having no substantial development inhibi 
tory activity or remarkably reduced development inhib 
itory activity. Speci?c examples of this kind are 1-(3 
phenoxycarbonylphenylyS-mercaptotetrazole, l-(4~ 
phenoxycarbonylphenyD-S-mercaptotetrazole, l-(3 
maleinimidophenyl)mercaptotetrazole, S-(phenoxycar 
bonyl)benzotriazole, S-(p-cyanophenoxycarbonyDben 
zotriazole, 2~phenoxycarbonylmethylthio-S-mercapto 
1,3,4-thiadiazole, 5-nitro-3-phenoxycarbonylindazole, 
5-phenoxycarbonyl-Z-mercaptobenzimidazole, 5-(2,3 
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difchloropropyloxycarbonyDbenzotriazole, S-ben 
zyloxycarbonylbenzotriazole, S-butylcarbamoylme 
thoxycarbonyDbenzotriazole, S-(butoxycarbonylme 
thoxycarbonyDbenzotriazole, 1-(4-benzoyloxyphenyl) 
S-mercaptotetrazole, 5-(2-methanesulfonylethoxycar 
bonyl)-Z-mercaptobenzothiazole, l-[4-(2-ch1oroethox 
ycarbonyl)phenyl]-2-mercaptoimidazole, 2-[3-(thio 
phen-2-ylcarbonyl)propyl]-thia-5-mercapto-1,3,4 
thiadiazole, S-cinnamoylaminobenzetriazole, 1~(3-vinyl~ 
carbonylphenyl)-S-mercaptotetrazole, 5-suc 
cinimidomethylbenzotriazole, 2-(4-succinimidophenyl) 
5-mercapto-1,3,4-oxadiazole, 3-[4-(benzo-1,2-isothiazol 
3-oxo-l,2-dioxy-2-yl)phenyl]-5-mercapto-4-methyl 
1,2,4-triazole, ?-phenoxycarbonyl-Z-mercaptobenzox 
azole, etc. 

10 

18 
The diffusible or nondiffusible dyes as PUG include 

azo dyes, azomethine dyes, azopyrazolone dyes, in 
doaniline dyes, indophenol dyes, anthraquinone dyes, 
triarylmethane dyes, alizarin dyes, nitro dyes, quinoline 
dyes, indigoid dyes, and phthalocyanine dyes. In addi 
tion, leuco compound of these dyes, dyes having the 
absorption wavelength temporarily shifted, and dye 
presursors, e.g., tetrazolium salts may also be included. 
These dyes may form a chelated dye with an appropri 
ate meal. Details of these dyes are described e.g., the 
U.S. Pat. Nos. 3,880,658, 3,931,144, 3,932,380, 
3,932,381, and 3,942,987. 

Preferred dyes and precursors thereof are azo dyes, 
azomethine dyes, and indoaniline dyes, and precursors 
thereof. Speci?c examples of preferred dyes and precur 
sors thereof are shown below. 
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