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(57) ABSTRACT 
Disclosed is a light-sensitive silver halide photographic 
material having a hydrophilic colloid layer containing 
at least one layer of a light-sensitive silver halide emul 
sion layer provided on a support, wherein a hydrazide 
derivative is contained in the light-sensitive silver halide 
emulsion layer, and the above hydrophilic colloid layer 
contains at least one of the compounds represented by 
Formulae II and III) shown below: 

O Formula (II) 

wherein R1, R2 and R3 are as defined in the specifica 
tion, 

: 
R--CHOH 

NO2 

Formula (III) 

wherein R1 and R2 are as defined in the specification. 

7 Clains, 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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LiGHT-SENSTIVE SILVER HALIDE 
PHOTOGRAPHC MATERIAL 

This application is a continuation of application Ser. 
No. 07/392,738, filed Aug. 11, 1989, now abandoned. 

BACKGROUND OF THE INVENTION 

This invention relates to a light-sensitive silver halide 
photographic material which gives images of high con 
trast, more particularly to improvement of trouble gen 
erated in high contrasting technique with a hydrazide 
compound. 

In recent years, in the field of printing photomechani 
cal process, color formation and complication of print 
ing are under remarkable progress. Accordingly, im 
provement of quality and stability of quality for light 
sensitive silver halide photographic material for print 
ing (hereinafter called printing sensitive material) 
which is the intermediate medium for printing have 
been increasingly demanded year by year. In the prior 
art, printing sensitive material has been generally en 
dowed with the so called "lith development" process 
ing aptitude for accomplishing high quality. However, 
in "lith development", it is impossible in mechanism to 
contain sulfite ion which is the preservative at high 
concentration in the development processing solution, 
and therefore stability of the developer is very poor, as 
is well known to those skilled in the art. 
As the technique for cancelling instability of “lith 

development", and obtaining images of high contrast 
comparable to the "lith development", some attempts 
can be found in disclosures of patent literatures. For 
example, techniques for obtaining tone hardened images 
by use of hydrazide compounds are disclosed in Japa 
nese Unexamined Patent Publications Nos. 16623/1978, 
20921/1978, 20922/1978, 49429/1978, 66731/1978, 
66732/1978, 7766/1978, 84714/1978, 137133/1978, 
37732/1979, 40629/1979, 52050/1980, 90940/1980, 
67843/1981 and others. In the processing method in the 
image forming method by use of these hydrazide con 
pounds, in order to obtaining an image of high contrast, 
it is required that the pH value of the developer contain 
ing the hydrazide compound or pH value of the pro 
cessing developer for the light-sensitive photographic 
material containing the hydrazide compound should be 
at high level, and such high pH value disadvanta 
geously lowers the effective life of the developer. 

In contrast, in Japanese Unexamined Patent Publica 
tion No. 106244/1981, it is described that an image of 
high contrast can be formed at relatively lower pH 
(11-11.5) by having a hydrazide compound and a devel 
opment promoting amount of an amino compound con 
tained during formation of image. 
The image forming method by use of these hydrazide 

compounds can obtain images of very high contrast. 
Generally speaking, development processing solution 
may suffer from fog generation, etc. undesirable in pho 
tographic performance when no adequate development 
supplementing agent is supplemented, but in the method 
by use of hydrazide, even when the fatigue degree of 
the development processing solution is not so great, 
generation of black dots like black sesame (hereinafter 
called pepper fog) is seen at the unexposed portion, for 
example, between the dots during halftoning by use of a 
contact screen in printing sensitive material, whereby a 
trouble may be caused to occur which can be a vital 
defect in commercial value. In Japanese Unexamined 
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Patent Publications Nos. 16623/1978 and 20921/1978 as 
previously mentioned, generation of fog containing 
pepper fog as mentioned above is inhibited by incorpo 
rating benzotriazole which is an inhibitor in the silver 
halide photographic emulsion, but its effect is not suffi 
cient, and high contrast may be sometimes impaired, 
and it can hardly be said to be a completed technique. 
The present inventors have studied intensively and 

consequently have developed a light-sensitive silver 
halide photographic material which does not impair 
high contrast while inhibiting the fog including pepper 
fog which is the drawback of the tone hardening tech 
nique by use of a hydrazide compound. 

SUMMARY OF THE INVENTION 

A first object of the present invention is to provide a 
light-sensitive silver halide photographic material capa 
ble of forning a stable image of high contrast by use of 
a hydrazide compound. A second object of the present 
invention is to provide a light-sensitive silver halide 
photographic material with high contrast without gen 
eration of fog including pepper fog. 
The above objects of the present invention can be 

accomplished by a light-sensitive silver halide photo 
graphic material having a hydrophilic colloid layer 
containing at least one layer of a light-sensitive silver 
halide emulsion layer provided on a support, wherein a 
hydrazide derivative is contained in said light-sensitive 
silver halide emulsion layer, and the above hydrophilic 
colloid layer contains at least one of the compounds 
represented by Formulae (II) and (III) shown below: 

Formula (II) 

wherein R1 represents hydrogen atom, a straight or 
branched alkyl group, a cyclic alkyl group, an alkenyl 
group, an aralkyl group, an aryl group, a heterocyclic 
group, an alkylamide group, an arylamide group, an 
alkylthioamide group, an arylthioamide group, an alkyl 
Sulfonamide group or an arylsulfonamide group, R2 and 
R3 each represent hydrogen atom, a halogen atom, an 
alkyl group, a cyclic alkyl group, an aryl group, a cyano 
group, an alkylthio group, an arylthio group, an arylsul 
foxide group or an alkylsulfonyl group; with proviso 
that the above alkyl group, the cylic alkyl group, the 
alkenyl group, aralkyl group, aryl group and heterocy 
clic group may have substituent, 

R --CHOH 
NO 

Formula III) 

wherein R represents hydrogen atom, a lower alkyl 
group or a hydroxymethyl group, and R2 represents 
hydrogen atom or a lower alkyl group. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In the following, the constitution of the present in 
vention is to be described in detail. The hydrazide de 
rivative to be used in the present invention may include 
the compounds represented by the following formulae 
I -al, I - b) and I - c. 
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CONHNH-R Formula (1-a) 

wherein R and R2 each represent an aryl group or a 
heterocyclic group, R represents a divalent organic 
linking group, n is 0 to 6, m is 0 or 1, and when n is 2 or 
more, respective R's may be either the same or differ 
ent). 

Formula 1-b) 

wherein R2 represents an aliphatic group, an aromatic 
group or a heterocyclic group, R22 represents hydrogen 
atom, an alkoxy group which may be substituted, a 
heterocyclic oxy group, an amino group or an aryloxy 
group, P1 and P2 each represent hydrogen atom, an acyl 
group or a sulfinic acid group. 

Formula (I-c) 
Ar-NHNH-C-R3 

wherein Ar represents an aryl group containing at least 
one of diffusion resistant group or silver halide adsorp 
tion promoting group, and R3 represents a substituted 
alkyl group. 

In the following, Formulae I - a), I-b) and - c) are 
to be described in more detail below. 

CONHNH-R Formula (l-a) 

In the formula, R and R2 each represent an aryl 
group or a heterocyclic group, R represents a divalent 
organic linking group, and n represents 0 to 6 and m 
represents 0 or 1. 

Here, the aryl group represented by R1 and R2 may 
include phenyl group, naphthyl group, and the hetero 
cyclic group represented by R and R2 may include 
pyridyl group, benzothiazolyl group, quinolyl group, 
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4. 
thienyl group, etc., but R and R2 may be preferably 
aryl groups. The aryl group or heterocyclic group rep 
resented by R1 and R2 can introduce various substitu 
ents therein. Examples of substituents may include halo 
gen atoms (e.g. chlorine, fluorine, etc.) alkyl groups 
(e.g. methyl, ethyl, dodecyl, etc.), alkoxy groups (e.g. 
methoxy, ethoxy, isopropoxy, butoxy, octyloxy, 
dodecyloxy, etc.), acylamino groups (e.g. acetylamino, 
pivalylamino, benzoylamino, tetradecanoylamino, a 
(2,4-di-t-amylphenoxy) butyrylamino, etc.), sul 
fonylamino groups (e.g. methanesulfonylamino, butane 
sulfonylamino, dodecanesulfonylamino, benzenesul 
fonylamino, etc.), urea groups (e.g. phenylurea, 
ethylurea, etc.), thiourea groups (e.g. phenylthiourea, 
ethylthiou rea, etc.), hydroxy group, amino group, al 
kylamino groups (e.g. methylamino, dimethylamino, 
etc.), carboxy group, alkoxycarbonyl groups (e.g. 
ethoxycarbonyl), carbamoyl group, sulfo group and so 
on. Examples of the divalent organic linking group 
represented by R may include alkylene groups (e.g. 
methylene, ethylene, trimethylene, tetramethylene, 
etc.), arylene groups (e.g. phenylene, naphthylene, etc.), 
aralkylene groups, etc., and the alkylene group may 
contain oxy group, thio group, seleno group, carbonyl 
group, 

R3 

-N- group 

(R3 represents hydrogen atom, an alkyl group, an aryl 
group), sulfonyl group, etc. in the bond. Into the group 
represented by R can be introduced various substitu 
ents. 

Examples of substituents may include 
-CONHNHR4 (R4 has the same meaning as R1 and R2 
as described above), alkyl groups, alkoxy groups, halo 
gen atoms, hydroxy group, carboxy group, acyl groups, 
aryl groups, etc. 
R may be preferably a alkylene group. 
Of the compounds represented by Formula I - a), 

preferable are compounds wherein R1 and R2 are substi 
tuted or unsubstituted phenyl groups, n = m = 1 and R 
represents an alkylene group. 

Representative compounds represented by the above 
Formula II - a) are shown below. 

Specific compounds 

( 
NHNH OCH3 

in-C)-cal 

I-a-2 

in-C)- CH3 

in-C)-a, 
I-a-3 

in-C)-ocal 









CONHNH CHS 
/ 

CH) 

CH 
N 
CONHNH C2H25 

in-coni-C)-cis 
-cost-)-al 

bi-cost-C)-ch 
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-continued 
Specific compounds 

-a-3 

-a-33 

12 

p-cost-C) 
-on-C) 
bi-coni-C) 

|-cont-y-ocal 
in-con-C)-ocal 
b-con-O-cal 

|-cont-y-cool, -)-cal 
-con-O- cocio-C)-cc. 
b-cont-Cy- cocio-)-cc. 

CONHNH 

r cost-C) 
CONHNH 

(CH2)3 

CONHNH 

CONHNH COOH 

R 
CONHNH COOH 

en-Cy 
-C)- 

I-a-36 

(C 

NHCOCHO 

-a-39 

/ 
CONHNH 

CH3 

CONHNH CH3 

NHCOC(CH3)3 

cont-Cy- NHCOC(CH3)3 

-a-32 

I-a-34 

-a-35 

-a-37 

-a-38 

-a-40 
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-continued 
Specific compounds 

1-a-55 

ent conce-C) 
(CH2) O 

on sociolo-C) 
O 

I-a-56 

en-C-conces 
R cont-y- NHCONHNHCSNHCHs 

I-a-57 

oni-O-sion 
- cost-)-scosical 

I-a-58 

CH 

N 
CONHNH 

In the following, Formula 1 - b is to be described. 

P. P. O. O. 

R2-N-N-C-C-R2 

The aliphatic group represented by R21 may be prefera 
bly one having 6 or more carbon atoms, particularly a 
straight, branched or cyclic alkyl group having 8 to 50 
carbon atoms. Here, the branched alkyl group may be 
cyclized so as to form a saturated hetero ring containing 
one or more hetero atoms. The alkyl group may have 
substituent such as aryl group, alkoxy group, sulfoxy 
group, etc. 
The aromatic group represented by R21 is a monocy 

clic or bicyclic aryl group or unsaturated heterocyclic 
group. Here, the unsaturated heterocyclic group may 
be condensed with the monocyclic or bicyclic group to 
form a heteroaryl group. 
For example, there may be included benzene ring, 

naphthalene ring, pyridine ring, pyrimidine group, in 
idazole ring, pyrazole ring, quinoline ring, isoquinoline 
ring, benzimidazole ring, thiazole ring, benzothiazole 
ring, etc., but amount them those containing benzene 
ring are preferred. 
As R22, particularly preferred is an aryl group. 
The aryl group or unsaturated heterocyclic group 

represented by R21 may be substituted, and representa 

coin-)-cos() / CH 

45 
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NHCONH-N 

C 

tive substituents may include straight, branched or cyc 
lic alkyl groups (preferably monocyclic or bicyclic ones 
with an alkyl moiety having 1 to 20 carbon atoms), 
alkoxy groups (having preferably 1 to 20 carbon atoms), 
substituted amino groups (preferably amino groups 
substituted with alkyl groups having 1 to 20 carbon 
atons), acylamino groups (having preferably 2 to 30 
carbon atoms), sulfonamide groups (having preferably 1 
to 30 carbon atoms), ureido groups (having preferably 1 
to 30 carbon atoms) and others. 
Of the groups represented by R22 in the formula I - 

b), the alkoxy group which may be substituted may 
have 1 to 20 carbon atoms and may be substituted with 
halogen atoms, aryl groups, etc. 
Of the groups represented by R22 in the formula (I- 

b), the aryloxy group or the heterocyclic oxy group 
which may be also substituted may be preferably mono 
cyclic, and the substituent may include halogen atoms, 
alkyl groups, alkoxy group, cyano group, etc. 
Of the groups represented by R22, preferable are 

alkoxy groups or amino groups which may be also sub 
stituted. 

In the case of an amino group, A1 and A2 in the group 
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may be an alkyl group, alkoxy group which may be 
substituted, or a cyclic structure containing -O-, 
-S-, -N- group bond. However, R22 cannot be 
hydrazino group. 
R2 or R22 in Formula (I - b) may be one having a 

ballast group conventionally used in the immobile addi 
tive for photography such as coupler, etc. incorporated 
therein. The ballast group is a group having 8 or more 
carbon atoms relatively inert to photographic charac 
teristic, and can be chosen from, for example, alkyl 
groups, alkoxy groups, phenyl groups, alkylphenyl 
groups, phenoxy groups, alkylphenoxy groups, etc. 

R21 or R22 in Formula ( - b) may be also one having 

O 

15 

a group for strengthening adsorption to the surface of 20 
silver halide grains incorporated therein. As such ad 
sorptive groups, there may be included the groups as 
disclosed in U.S. Pat. No. 4,355,105 such as thiourea 
group, heterocyclic thioanide group, mercaptohetero 
cyclic group, triazole group, etc. Among the con 
pounds represented by the group II - b), the compounds 
represented by Formula II - b - a) are particularly pref. 
erable. 

M Formula (I-b-a) 
RNRoncer- LR-NHNHC-C-Rs 

25 

20 
In the Formula (I - b - a), 

R23 and R24 each represent hydrogen atom, an alkyl 
group which may be substituted (e.g. methyl, ethyl, 
butyl, dodecyl, 2-hydroxypropyl, 2-cyanoethyl, 2 
chloroethyl group), a phenyl, naphthyl, cyclohexyl, 
pyridyl, pyrrolidyl group which may be substituted 
(e.g. phenyl, p-methylphenyl, naphthyl, a-hydroxy 
naphthyl, cyclohexyl, p-methylcyclohexyl, pyridyl, 
4-propyl-2-pyridyl, pyrrolidyl, 4-methyl-2-pyrrolidyl 
group); 

R25 represents hydrogen atom or a benzyl, alkoxy and 
alkyl group which may be substituted (e.g. benzyl, p 
methylbenzyl, methoxy, ethoxy, ethyl, butyl group); 

R26 and R27 each represent a divalent aromatic group 
(e.g. phenylene or naphthylene group), Y represents 
sulfur atoms or oxygen atom, L represents a divalent 
linking group (e.g. -SO2CH2CH2NH-SO2NH-, 
-OCH2SO2NH-, -O-, -CH=N-); 

R28 represents -NR'R' or -OR29; 
R", R" and R29 each represent hydrogen atom, an 

alkyl group which may be substituted (e.g. methyl, 
ethyl, dodecyl group), a phenyl group which may be 
Substituted (e.g. phenyl, p-methylphenyl, p-methox 
yphenyl group) or a naphthyl group which may be 
Substituted (e.g. a-naphthyl group, g-naphthyl group), 
m, in represent 0 or 1, and when 

R2s represents OR29, Y should preferably represent 
sulfur atom. 

Represenatative compounds represented by the 
above Formulae I - b) and I - b - a) are shown below. 

Specific compounds of Formula II-b): 

R25 

I-b- 
CH3 

(t)C5H O(CH)4SONH NH-2ng 
CH3 

(t)C5H1 
SO2 

OO -b-2 
- II 
(t)C5H1 O(CH2)SO2NH NHNHCCNHCH 

(t)Csh 

OO -b-3 
III 

CH3-SO2NH NHNHCCNH CH3 
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-continued 
N - N 

)- SH 
N 

NHCONH 

N - 

SONH NHNHCOCONHCH-CH=CH 

H 

co-Cy-seco-() 
N 

CH3 CH3 

cost-C)-Incos N-H 
CH 

ce-C)- NHNHCOCONH 
N 

CH3 

CH 

S H 

t 
3 CH3 

CohC) o 
OOl N 
W 

CH3 

co-). co-C- 
NHCOCHCH 3 CH3 

t-CH 

post-)- inco-O-ch CHs 

ocisco-C)-Incoco N 

coul-O- inco-C) N 

CH3 

t-Csh -C- 
-C- 

S H 

N 

t-CSH 

ocio-C)-Inco-O-a t-CH -C- 

-b-11 

-b-12 

-b-3 

I-b-114 

-b-5 

-b-16 

-b- 

-b-18 

-b-119 







H1090 
49 50 

-continued 

CH-C=CH I-b-143 assicsson-C)-secog 
CH-CECH 

OH I-b-143 
NHCSNHNHCONH NHNHCOCON 

N 
CH3 

oCH, I-b-144 
NH2CONHNHCONH NHNHCocos 

CH3 

-b-45 

ciscounco-)-seconcil 
-b-46 

scousco-O- NHNHCOCOOCH-CECH 
t-CSH -b-47 

t-C5H1 ociscousco-)-scoso, 
-b-48 

casession-y- NHNHCOCONHCH 
t-CSH -b-149 

-(y-o-O- NHNHCOCON O 
-b-50 

casession-y- NHNHCOCONH 
-b-15 

encou-C)-inco-C) 
-b-52 

()-scenicon-O-Nico, 
-b-53 

()- councon-O- NHNHCOCH3 
-b-154 

cH5NHCSNHNHCONH NNHCOCONHOCH3 
COCOOC2H5 
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-continued 
N - N. 

)-SH 
N-N 

O CHS 
cost-C)-Incos NHNHCOCONH 

CH3 

CH, CH3 

()--in-C)-Nicos N 
CH3 CH3 CH3 

CH, CH3 

c 
D-on-O-so N-H 

CH ()- CHS CH3 
Of the above specific compounds, by taking examples 

of the compounds I - b - 45 and I - b - 47, their synthetic 
methods are shown below. 35 

Synthesis of Compound I - b - 45 

Synthesis scherne 

O O 

CHsOC-COCHs 
NO NHNH- Ge. 

O O 
H 

NO NHNHC-COC:Hs S. 

(A) 

NO OCHCOC 
O. O. 2 

C2His NH; NHNHC-cochs- F - A - G 
(C) 

(B) 

O O 
H 

NO oHCONh NHNHC-COCHs. 
C2H5 

(D) 

O O. 
C2H5NCS 

NH oHCONh NHNHC-COCHs a Ge. 
C2H5 

(E) 

CH3 

CH3 

compound I-b-45 

-b-66 

I-b-167 

I-b-168 
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-continued 
Swnthesis scherne 

crics-C)-gon-C)- 
C2H5 

(F) 

O 

OCHCONH 

A mixture of 153 g of 4-nitrophenylhydrazide and 500 
ml of diethyloxalate is refluxed for one hour. While the 
reaction is proceeded, ethanol is removed and finally 
the mixture is cooled to precipitate crystals. After filtra 
tion, the product is washed several times with petro 
leum ether and recrystallized. Then, 50g of the crystals 

O 

15 

CHNH NHNHC-COCHs Ge. 

O O. 
II 

NHNHC-CNHCH3 

recrystallization to obtain 7.0 g of the compound (F). 
To a solution of 5.0 g of the compound (F) dissolved in 
50 ml of methanol is added methylamine (8 ml of aque 
ous 40% solution), followed by stirring. After concen 
trating slightly methanol, the precipitated solid is taken 
out and purified by recrystallization to obtain Con 

(A) obtained are dissolved by heating in 1000 ml of 20 pound I - b - 45. 
methanol, and reduced in a H2 atmosphere pressurized 
at 50 psi in the presence of Pd/C (palladium-carbon) 

-()- NHNHccochs-spe-G 
(B) 

NO SONH 

(C) C 

-C)- SO2NH 
) (D 

conce-C)- SONH 
(E) 

CH3NHCSNH 

compound I-b-47 

catalyst to obtain the compound (B). 
To a solution of 22 g of the compound (B) dissolved 

in 200 ml of acetonitrile and 16 g of pyridine is added an 
acetonitrile solution containing 24 g of the compound 
(C) at room temperature. After the insolubles are fil 
tered off, the filtrate is concentrated and purified by 
recrystallization to obtain 31 g of the compound (D). 
Thirty (30) g of the compound (D) is hydrogenated 

similarly as described above to obtain 20 g of the com 
pound (E). 
To a solution of 10 g of the compound (E) dissolved 

in 100 ml of acetonitrile is added 3.0 g of ethylisothio 
cyanate, and the mixture is refluxed for one hour. After 
evaporation of the solvent, the residue is purified by 

55 

60 

65 

Synthesis of Compound I - b - 47 

Swnthesis scheme 
compound -b-47 

NO SOC 

OO 
H2 

NHNHCCOC:Hsie > 

OO 
| CH3NCS NHNHCCochs. Ge. 

NHNHCCochs a S 

Oo 
III 

SONH NHNHCCNHCH 

Into a stirred solution of 22 g of the compound (B) 
dissolved in 200 ml of pyridine, 22 g of p-nitroben 
zenesulfonyl chloride is added. The reaction mixture is 
poured into water, and the post-precipitated solid is 
taken out to obtain the compound (C). From the com 
pound (C), according to the same reactions as in the 
case of Compound I - b - 45 following the synthesis 
scheme, Compound I - b - 47 is obtained. 

Next, Formula I - c is to be described. 
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Formula 1-c) 

Ar-NHNH-C-Rs 

In Formula I - c, Ar represents an aryl group con 
taining at least one of diffusion resistant groups or silver 
halide adsorption promoting groups, and as the diffu 
sion resistant group, a ballast group conventionally used 
in immobile additives for photography such as coupler, 
etc. is preferable. The ballast group is a group having 8 
or more carbon atoms relatively inert to photographic 
characteristic, and can be chosen from, for example, 
alkyl groups, alkoxy groups, phenyl groups, alkyl 
phenyl groups, phenoxy groups, alkylphenoxy groups, 
etc. 
As the silver halide adsorption promoting group, 

there may be included the groups as disclosed in U.S. 
Pat. No. 4,385,108 such as thiourea group, thiourethane 
group, heterocyclic thioamide group, mercaptohetero 
cyclic group, triazole group, etc. 
R3 represents a substituted alkyl group, and the alkyl 

group may be a straight, branched or cyclic alkyl 
group, including methyl, ethyl, propyl, butyl, isopropyl, 
pentyl, cyclohexyl and the like. 
As the substituent to be introduced into these alkyl 

group, there may be included groups of alkoxy (e.g. 
methoxy, ethoxy), aryloxy (e.g. phenoxy, p-chloro 
phenoxy), heterocyclic oxy (e.g. pyridyloxy), mer 

O 

15 

25 

58 
capto, alkylthio (e.g. methylthio, ethylthio), arylthio 
(e.g. phenylthio, p-chlorophenylthio), heterocyclic thio 
(e.g. pyridylthio, pyrimidylthio, thiadiazolylthio), alkyl 
sulfonyl (e.g. methanesulfonyl, butanesulfonyl), arylsul 
fonyl (e.g. benzenesulfonyl), heterocyclic sulfonyl (e.g. 
pyridylsulfonyl, morpholinosulfonyl), acyl (e.g. acetyl, 
benzoyl), cyano, chloro, bromo, alkoxycarbonyl (e.g. 
ethoxycarbonyl, methoxycarbonyl), aryloxycarbonyl 
(e.g. phenoxycarbonyl), carboxy, carbamoyl, alkylcar 
bamoyl (e.g. N-methylcarbamoyl, N,N-dimethylcar 
bamoyl), arylcarbamoyl (e.g. N-phenylcarbamoyl), 
amino, alkylamino (e.g. methylamino, N,N-dime 
thylamino), arylamino (e.g. phenylamino, naph 
thylamino), acylamino (e.g. acetylanino, ben 
Zoylamino), alkoxycarbonylamino (e.g. ethoxycar 
bonylamino), aryloxycarbonylamino (e.g. phenoxycar 
bonylanino), acyloxy (e.g. acetyloxy, benzoyloxy), 
alkylaminocarbonyloxy (e.g. methylaminocar 
bonyloxy), arylaminocarbonyloxy (e.g. phenylamino 
carbonyloxy), sulfo, sulfamoyl, alkylsulfamoyl (e.g. 
methylsulfanoyl), arylsulfamoyl (e.g. phenylsulfam 
oyl), etc. 
The hydrogen atom of hydrazide may be also substi 

tuted with a substituent such as sulfonyl group (e.g. 
methanesulfonyl, toluenesulfonyl), acyl group (e.g. ace 
tyl, trifluoroacetyl), oxalyl group (e.g. ethoxalyl), etc. 

Representative compounds represented by the above 
Formula II - c are shown below. 

t-C5H I-c- 

t-CSH -C-pe-O- NHNHCOCHO 
CHs 

t-CSH I-c-2 

t-CSH -(y-o-C) 
-NHNHCO(CH2)3O OCH3 

t-C5H11 I-c-3 

t-C5H1 -(y-o-o-O- NHNHCOCHOCH3 
I-c-4 

C6H33OCONH NHNHCOCH2CN 

-c-5 

CH5NHCSNH NHNHCOCHOCH 

t-C5H1 I-c-6 

t-C5H1 OCHCONH NHNHCOCH2CH2COOCH5 

CH5 
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-continued 
I-c-85 inco-Cy-seconoch 

t-C5H1 -c-86 

t-C5H1 OCHCONH -NHCONh NHNHCHO 
CH3 

-c-87 

chic-inco-)- NHNHCHO 
-c-88 

co-)- NHNHCOCHS 
C6H3 

-c-89 

-NHCONh 
C2H5 

NHNHCOCHO 

S -c-90 

-inco-)- NHNHCHO N 

I-c-9) 

inco-C)- NHNHCHO 
-c-92 

co-)-so NHNHCOCHSCH3 
CH3 

-c-93 

()-- D-on-O-isolo ()-al. 
Next, a synthesis example of Compound I - c - 5 is 

described. -continued 
55 

Synthesis of Compound I - c - 5 C2H5NCS NH NHNHCOCH2OCH, e. 

CHOCH2COOCHs 
NO2 NHNH YEA Ge. 60 

C2H5NHCSNH NHNHCOCHOCH 

H - a 

NO2 NHNHCOCH.OCHs its e. 65 According to the procedure similar to the synthetic 
method of Compound I - b - 45, Compound I - c - 5 is 
obtained. 
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The amount of the compounds of Formulae ( - a). I 
- b) and I - c) contained in the light-sensitive silver 
halide material of the present invention should be pref 
erably within the range of from 5x 10-7 to 5X 10. 
mol, more preferably lx 10-5 to 1 x 10-2 mol, per mol 
of silver halide contained in the light-sensitive silver 
halide photographic material. 

Next, Formula (II) of the present invention is to be 
described. 

R2 2O Formula (II) 

N 
R3 S 1 YR 

Formula (II) 

N 
R3 s1 NR 

In Formula, R represents hydrogen atom, a straight 
or branched alkyl group, a cyclic alkyl group, an alke 
nyl group, an aralykyl group, an aryl group, a heterocy 
clic group, an alkylamino group, an arylamide groups, 
an alkylthioamide group, an arylthioamide group, an 
alkylsulfoamide group, an arylsulfoamide group; R2, R3 
each represent hydrogen atom, a halogen atom, an alkyl 
group, a cyclic alkyl group, an aryl group, a cyano 
group, an alkylthio group, an arylthio group, an alkyl 
sulfoxide group, an alkylsulfonyl group, a heterocyclic 
group. However, the above alkyl group, cyclic alkyl 
group, alkenyl group, heteocyclic group, aralkyl group 
and aryl group may have substituents. 

In R in Formula II), the alkyl group and the alkenyl 
group may have 1 to 36, more preferably 1 to 18 carbon 
atoms. The cyclic alkyl group may have 3 to 12, more 
preferably 3 to 6 carbon atoms. These alkyl groups, 
alkenyl groups, cyclic alkyl groups, aralkyl groups, aryl 
groups, heterocyclic groups may have substituents, and 
the substituent may be chosen from halogen atom, nitro, 
cyano, thiocyano, aryl, alkoxy, aryloxy, carboxy, sulf 
oxy, alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, ary 
loxycarbonyl, sulfo, acyloxy, sufamoyl, carbamoyl, 
acylamino, diacylamino, ureido, thioureido, urethane, 
thiourethane. sulfonamide, heterocyclic group, arylsul 
fonyloxy, alkylsulfonyloxy, arylsulfonyl, alkylsulfonyl 
group, arylthio, alkylthio, alkylsulfinyl, arylsulfinyl, 
alkylamino, dialkylanino, N-alkylanilino, N 
arylanilino, N-acylamino, hydroxy and mercapto 
group, etc. 

In R2, R3 in Formula (II), the alkyl group may have 1 
to 18, more preferably 1 to 9 carbon atoms. The cyclic 
alkyl group may have 3 to 12, more preferably 3 to 6 
carbon atoms. These alkyl groups, cyclic alkyl groups 
and aryl groups may have substituents, and the substitu 
ent may include halogen atom, nitro group, sulfone 
group, aryl group, hydroxy group, etc. 

Representative examples of the compounds repre 
sented by the above Formula II) (hereinafter called 
compounds of the present invention) are shown below, 
but the compounds of the present invention are not 
limited to these. 

Exemplary compounds 
2-methyl-3-isothiazolone; 
2-(N-methylcarbamoyl)-3-isothiazolone; 
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5-methyl-2-(N-methylcarbamoyl)-3-isothiazolone; 
2-(N-methylthiocarbamoyl)-3-isothiazolone; 
4-bromo-5-methyl-2-(N-methylcarbamoyl)-3-isothiazo 

lone; 
4-cyano-5-methylthio-2-(N-methylcarbamoyl)-3-iso 

thiazolone; 
4-cyano-5-methylsulfinyl-2-(N-methylcarbamoyl)-3- 

isothiazolone; 
4-cyano-5-methylsulfonyl-2-(N-methylcarbamoyl)-3- 

isothiazolone; 
2-(N-n-butylcarbamoyl)-3-isothiazolone; 
2-(N-t-octylcarbamoyl)-3-isothiazolone; 
3-methyl-2-(N-phenylcarbamoyl)-3-isothiazolone; 
4-cyano-5-methylthio-2-(N-phenylcarbamoyl)-3-iso 

thiazolone; 
4-bromo-5-methyl-2-(N-3-chlorophenylcarbamoyl)-3- 

isothiazolone; 
5-bromomethyl-2-(N-3-chlorophenylcarbamoyl)-3-iso 

thiazolone; 
5-methyl-2-(N-3-chlorophenylcarbamoyl)-3-isothiazo 

lone; 
4-cyano-5-methylthio-2-(N-3-chlorophenylcarbamoyl)- 

3-isothiazolone; 
2-(N-3-chlorophenylcarbamoyl)-3-isothiazolone; 
5-methyl-2-(N-2-chlorophenylcarbamoyl)-3-isothiazo 

lone; 
5-bromomethyl-3-(N-2-chlorophenylcarbamoyl)-3-iso 

thiazolone; 
4-bromo-5-methyl-2-(N-3,4-dichlorophenylcarbamoyl)- 

3-isothiazolone; 
5-methyl-2-(N-3,4-dichlorophenylcarbamoyl)-3-iso 

thiazolone; 
4-cyano-5-methylthio-2-(N-3,4-dichlorophenylcar 

bamoyl)-3-isothiazolone; 
5-methyl-2-(N-4-tosylcarbamoyl)-3-isothiazolone; 
4-cyano-5-methylthio-2-(N-4-tosylcarbamoyl)-3-iso 

thiazolone; 
4-bromo-5-methyl-2-(N-4-tosylcarbamoyl)-3-isothiazo 

lone; 
2-(N-n-propylcarbamoyl)-3-isothiazolone; 
2-(N-ethylcarbamoyl)-3-isothiazolone; 
2-(N-i-propylcarbamoyl)-3-isothiazolone; 
4-bromo-2-(N-methylcarbamoyl)-3-isothiazolone; 
2-(N-4-methoxyphenylcarbamoyl)-3-isothiazolone; 
2-(N-2-methoxyphenylcarbamoyl)-3-isothiazolone; 
2-(N-3-nitrophenylcarbamoyl)-3-isothiazolone; 
2-(N-3,4-dichlorophenylcarbamoyl)-3-isothiazolone; 
2-(N-n-dodecylcarbamoyl)-3-isothiazolone; 
2-(N-2,5-dichlorophenylcarbamoyl)-3-isothiazolone; 
2-(N-carboethoxymethylcarbamoyl)-3-isothiazolone; 
2-(N-4-nitrophenylcarbamoyl)-3-isothiazolone; 
5-methyl-2-(N-ethylcarbamoyl)-3-isothiazolone; 
5-methyl-2-(N-ethylthiocarbamoyl)-3-isothiazolone; 
5-chloro-2-(N-ethylcarbamoyl)-3-isothiazolone; 
2-n-propyl-3-isothiazolone; 
2-t-butyl-3-isothiazolone; 
2-n-butyl-3-isothiazolone; 
2-cyclohexyl-3-isothiazolone; 
2-t-octyl-3-isothiazolone; 
2-benzyloxy-3-isothiazolone; 
5-chloro-2-methyl-3-isothiazolone; 
5-chloro-2-benzyl-3-isothiazolone; 
4,5-dichloro-2-methyl-3-isothizaolone; 
2,4-dimethyl-3-isothizaolone; 
4-methyl-2-(3,4-dichlorophenyl)-3-isothiazolone; 
2-(3,4-dichlorophenyl)-3-isothiazolone; 
4,5-dichloro-2-benzyl-3-isothiazolone; 
4-bromo-5-chloro-2-methyl-3-isothiazolone; 
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4-bromo-2-methyl-3-isothiazolone; 
2-hydroxymethyl-3-isothiazolone; 
2-(ag-diethylaminoethyl)-3-isothiazolone; 
2-n-propyl-3-isothiazolone hydrochloride: 
5-chloro-2-methyl-3-isothiazolone hydrochloride; 
2-ethyl-3-isothiazolone hydrochloride; 
2-methyl-3-isothiazolone hydrochloride; 
2-benzyl-3-isothiazolone hydrochloride; 
2-n-dodecyl-3-isothiazolone; 
2-n-tetradecyl-3-isothiazolone; 
2-(4-chlorobenzyl)-3-isothiazolone; 
2-(2-chlorobenzyl)-3-isothiazolone; 
2-(2,4-dichlorobenzyl)-3-isothiazolone; 
2-(3,4-dichlorobenzyl)-3-isothiazolone; 
2-(4-methoxybenzyl)-3-isothiazolone; 
2-(4-methylbenzyl)-3-isothiazolone; 
2-(2-ethoxyhexyl)-3-isothiazolone; 
2-(2-phenylethyl)-3-isothiazolone; 
2-(2-phenylethyl)-4-chloro-3-isothiazolone; 
2-(1-phenylethyl)-3-isothiazolone; 
2-n-decyl-3-isothiazolone; 
2-n-octyl-3-isothiazolone; 
2-t-octyl-4-chloro-3-isothiazolone; 
2-t-octyl-4-bromo-3-isothiazolone; 
2-n-nonyl-3-isothiazolone; 
2-n-octyl-5-chloro-3-isothiazolone; 
2-(4-nitrophenyl)-3-isothiazolone; 
2-(carboethoxyphenyl)-3-isothiazolone; 
5-chloro-2-methyl-3-isothiazolone monochloroacetate; 
4,5-dichloro-2-methyl-3-isothiazolone monochloroace 

tate; 
2-ethyl-3-isothiazolone monochloroacetate; 
2-n-propyl-3-isothiazolone monochloroacetate; 
2-benzyl-3-isothiazolone monochloroacetate. 
With respect to these exemplary compounds, are 

described in French Patent 1,555,416, etc. about their 
synthetic methods and application examples to other 
fields. 

Next, the compound represented by Formula (III) is 
to be described. 

: 
r--choh 

NO2 

Formula (III) 

wherein R1 represents hydrogen, a lower alkyl group or 
hydroxymethyl group, and R2 represents hydrogen or a 
lower alkyl group. 

In the above Formula, R represents hydrogen, a 
lower alkyl group or hydroxymethyl group, R2 repre 
sents hydrogen or a lower alkyl group, and as the lower 
alkyl group, one having 1 to 5 carbon atoms, particu 
larly 1 carbon atom, is preferred. 

SPECIFIC EXAMPLE 

Br 

Hoch;--CH-OH 
II. 

NO 

Hoch-i-Hoh 
NO CH3 

wa 

III-2 

O 
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-continued 

CH-i-choh 
NO 

I-3 

H--choh 
NO2 

CHs-C-CH2OH 

NO CH3 

II-5 

H--Hoh 
NO2 C2H5 

III-6 

ch,--choh 
NO2 

I-7 

ch:--Hoh 
NO2 C2H5 

I-8 

These compounds can be synthesized by referring to 
the following literatures, and also a part of them are 
commercially available from Mitsubishi Sekiyu K.K. 
(1) Henry. Ecueil des travaux chimiques des Rays-Bas. 

16 25 
(2) Maas. Chemisches Zentralblatt. 1899 I 179 
(3) E. Schmidt. Berichte der Deutchen Chemischen 

Gesellschaft. 52 387 
(4) E. Schmidt. ibid. 55.317 
(5) Henry. Chemisches Zentralblatt 1897 11 338 
The compound represented by Formulae (II) or (III) 

may be used in an amount preferably within the range of 
1 x 10-3 to 10% by weight, preferably 1 x 10-3 to 3% 
by weight, more preferably 5x 10-3 to 3% by weight, 
based on the hydrophilic colloid. However, the above 
range may be more or less varied depending on the kind 
of the light-sensitive silver halide photograpic material, 
the layer into which it is added, the coating method, 
etc., as a matter of course. 

In one aspect of the invention, a light-sensitive silver 
halide photographic material according to the invention 
may contain a hydrazide derivative in an amount of 
1 x 10-5 to 1 x 10-2 mol per mol of silver halide, and at 
least one member selected from the group of 2-methyl 
3-isothiazolone, 5-chloro-2-methyl-3-isothiazolone, 4,5- 
dichloro-2-methyl-3-isothiazolone and a compound rep 
resented by the formula III-l: 

Br 

HOCH2- i-choh 
NO 

in an amount of 1 x 10- to 3% by weight based on the 
hydrophilic colloid. 
The compound of the present invention may be dis 

solved in a solvent which has no deleterious influence 
on photographic performance, chosen from water and 
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organic solvents such as methanol, isopropanol, ace 
tone, etc. and added as the solution into the hydrophilic 
colloid, or coated on the protective layer or incorpo 
rated by dipping into a sterilizing agent solution. Alter 
natively, there may be also employed the method in 
which the compound is dissolved in a high boiling sol 
vent, a low boiling solvent or a solvent mixture of both, 
then emulsified in the presence of a surfactant and then 
added into a solution containing the hydrophilic colloid 
or further coated on the protective layer, etc. 
The silver halide to be used in the present invention 

may be either one of silver chlorobromide, silver chlo 
roiodobronide, silver iodobromide. 
The grain size of the silver halide is not particularly 

limited, but one with a mean grain size of 0.5um or less 
may be preferable, and the so called mono-dispersed 
grains with 90% or more of the total grains falling 
within 40% from the mean grain size as the center are 
preferred. 
The silver halide grains may have a crystal habit 

which may be either cubic, tetradecahedral and octahe 
dral, and may be also the tablet type grain as disclosed 
in Japanese Unexamined Patent Publication No. 
10852.5/1983. 
The silver halide grains in the silver halide emulsion 

layer of the present invention may be prepared accord 
ing to any one of the single jet method such as the nor 
mal mixing method, the reverse mixing method, etc. or 
the double jet method according to the simultaneous 
mixing method, more preferably the simultaneous mix 
ing method. Also, any of the ammonia method, the 
neutral method, the acidic method or the modified am 
monia method as disclosed in Japanese Patent Publica 
tion No. 3232/1983, more preferably the acidic method 
or the neutral method, may be employed. 

Also, within these silver halide grains, metal atoms 
such as iridium, rhodium, osmium, bismuth, cobalt, 
nickel, ruthenium, iron, copper, zinc, lead, cadmium, 
etc. may be contained. 
When these metal atoms are to be contained, the 

content may be preferably within the range of 108 to 
10-5 mol per mol of silver halide. The silver halide 
grains may be preferably of the surface latent image 
type. 
The silver halide photographic emulsion in the silver 

halide emulsion layer according to the present inven 
tion (hereinafter called the silver halide photographic 
emulsion of the present invention) can be applied with 
chemical sensitization. The chemical sensitization 
method is inclusive of sulfur sensitization, reduction 
sensitization and noble metal sensitization, but in the 
present invention, it is preferable to perform chemical 
sensitization by sulfur sensitization alone. As the sulfur 
sensitizer, other than sulfur compounds contained in 
gelatin, various sulfur compounds such as thiosulfates, 
thioureas, thiazoles, rhodanines, etc. can be employed, 
and specifically the sulfur sensitizers as disclosed in U.S. 
Pat. Nos. 1,574,944, 2,410,689, 2,728,668 and Japanese 
Patent Publication No. 11892/1984 can be employed. 
The silver halide photographic emulsion of the pres 

ent invention can be imparted with photosensitivities to 
the respective desired photosensitive wavelength re 
gions. Here, optical sensitization may be also effected 
by use of one or two or more kinds of spectral sensitiz 
ers. Examples of optically spectral sensitizers which can 
be used advantageously in the present invention may 
include cyanines, carbocyanines, melocyanines, trinu 
cleus or tetranucleus melocyanines, trinucleus or tet 
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ranucleus cyanines, styryls, holopolar cyanines, hemine 
cyanines, oxonols, hemioxonols, etc., and these opti 
cally spectral sensitizers should preferably contain a 
basic group such as thiazoline, thiazole, etc. or a nucleus 
such as rhodanine, thiohydantoin, oxsazolidinedione, 
barbituric acid, thiobarbituric acid, pyrazolone, etc. as a 
part of the structure as the nitrogen containing hetero 
cyclic nucleus, and such nucleus can be also substituted 
with alkyl, hydroxyalkylhalogen, phenyl, cyano, alk 
oxy, and also these optically spectral sensitizers may be 
condensed with carbon ring or heterocyclic ring. 

In the silver halide photographic emulsion of the 
present invention, it is possible to add stabilizers such as 
tetrazaindenes, antifoggants such as triazoles, tetrazoles, 
covering power enhancers, antiirradiation agents such 
as oxanol dyes, dialkylaminobenzylidene dyes, etc., 
humectants such as polymer latices, and other additives 
used for photographic emulsions in general such as 
extenders, film hardeners to be used in combination 
outside of the present invention. 
The support of the light-sensitive silver halide photo 

graphic material of the present invention may be one 
conventionally used such as polyester base, TAC base, 
baryta paper, laminated paper, glass plate, etc. 
As the developer to be used for the light-sensitive 

silver halide photographic material of the present inven 
tion, there can be used either one of the developer used 
for light-sensitive silver halide photographic materials 
in general and the lith developer. The developing agent 
in these developers may include dihydroxybenzenes 
such as hydroquinone, chlorohydroquinone, catechol; 
3-pyrazolidones such as 1-phenyl-3-pyrazolidone, 1 
phenyl-4,4-dimethyl-3-pyrazolidone, l-phenyl-4-meth 
yl-3-pyrazolidone, l-phenyl-4-methyl-4-hydroxymeth 
yl-3-pyrazolidone; and further p-aminophenols such as 
N-methyl-p-aminophenol, N-(4-hydroxyphenyl)gly 
cine; p-phenylenediamines such as 9-methanesulfona 
mide ester, ethylaminotoluidine, N,N-diethyl-p- 
phenylenediamine; and ascorbic acids, etc., and it is 
used as an aqueous solution containing at least one of 
such developing agents. 
The developer can be constituted by adding other 

wise preservatives such as sodium sulfite, potassium 
sulfite, formaldehyde, sodium hydrogen sulfite, hydrox 
ylamine, ethylene urea; developing inhibitors of inor 
ganic salts such as sodium bromide, potassium bromide, 
potassium iodide; at least one organic inhibitor such as 
1-phenyl-5-mercaptotetrazole, 5-nitrobenzinidazole, 
5-nitrobenzotriazole, 5-nitroindazole, 5-methylbenzo 
triazole, 4-thiazolin-2-thione, etc.; alkali agents such as 
sodium hydroxide, potassium hydroxide, etc.; alkanola 
mines having development accelerating effect such as 
diethanolamine, triethanolamine, 3-diethylamine-1- 
propanol, 2-methylamino-1-ethanol, 3-diethylamino 
1,2-propanediol, diisopropylamine, 5-amino-1-pentanol, 
6-amino-1-hexanol, etc.; buffering agents having buffer 
ing effect in developer such as sodium carbonate, so 
dium phosphate, aqueous carbonic acid solution, aque 
ous phosphoric acid solution, etc.; salts such as sodium 
sulfate, sodium acetate, sodium citrate, etc.; hard water 
softeners according to the chelation effect such as so 
dium ethylenediaminetetraacetate, sodium nitrilotriace 
tate, sodium hydroxydiaminetriacetate, etc.; develop 
ment film hardners such as glutaralhehyde; solvents for 
developing agents and organic inhibitors such as dieth 
ylene glycol, dimethylformaldehyde, ethyl alcohol, 
benzyl alcohol; development controlling agents such as 
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methylimidazoline, methylimidazole, polyethylene gly 
col, dodecylpyridinium bromide, etc. 
The pH of the developer is not particularly limited, 

but may be preferably within the range of pH 9 to 13. 
An example of the construction of the preferable 

developer for developing the light-sensitive silver hal 
ide photographic material of the present invention is as 
follows. That is, it is a developer prepared by adding 20 
to 60 g/liter of hydroquinone and 0.1 to 2 g/liter of 
i-phenyl-4-methyl-4-hydroxymethyl-3-pyrazolidone or 
0.1 to 2 g/liter of 1-phenyl-4,4-dimethyl-3-pyrazolidone 
as the developing agent, 10 to 200 g/liter of sodium 
sulfite or 10 to 200 g/liter of potassium sulfite as the 
developer preservative, 1 to 10 g of sodium bromide or 
potassium bromide as the developing inhibitor of inor 
ganic salt, 1 to 50 g/liter of alkanolamines having devel 
opment accelerating effect, 0.05 to 2 g/liter of 5-methyl 
benzotriazole or 0.01 to 2 g/liter of 5-nitroindazole as 
the organic inhibitor, 1 to 50 g/liter of sodium carbon 
ate or 10 to 800 ml/liter of an aqueous phosphoric acid 
solution (1 mol/liter) as the buffering agent, 0.1 to 10 
g/liter of disodium ethylenediaminetetraacetate as the 
chelating agent, and adjusting the pH to 11.0 to 12.5 
with the use of an appropriate alkali agent (e.g. potas 
sium hydroxide). 
The light-sensitive silver halide photographic mate 

rial of the present invention is developed with the de 
veloper as described above, and then the image is fixed 
via the process of fixing, water washing and drying. At 
this time, the developing temperature and the develop 
ing time in the developing process are not particularly 
limited, but the developing temperature may be prefera 
bly in the range of 20 to 45 C., and the developing 
time in the range of 15 seconds to 200 seconds. 
The present invention is described in more detail by 

referring to Examples, but the present invention is not 
limited thereto. 

EXAMPLE 1. 

Into an aqueous gelatin solution maintained at 40 C. 
were added simultaneously over 60 minutes an aqueous 
silver nitrate solution and an aqueous halide solution 
(KBr 40 mol %, NaCl 60 mol %) according to the 
controlled double jet method while maintaining pH at 
3.0 and pAg at 7.7 to prepare a mono-dispersed silver 
chlorobromide emulsion with a mean grain size of 0.30 
lm. The emulsion was desalted and washed with water 
in conventional manners, and then 15 mg of Sodium 
thiosulfate was per mol of silver chlorobromide, foll 
lowed by chemical ripening at 60° C. for 60 minutes. 

Next, to the emulsion was added 1 g/Agl mol of 
6-methyl-4-hydroxy-1,3-3a,7-tetrazaindene. As the sen 
sitizing dye, 300 mg/Ag1 mol of the following con 
pound (M) was added, and also 250 mg/Ag1 mol of a 
polyethylene glycol with a molecular weight of about 
4000, the hydrazide compound of the present invention, 
and the compound represented by Formula (II) were 
added as shown in Table 1. Further, 1 x 10-mol/Agl 
mol and 5x 10-mol of hydroquinone, a butyl acrylate 
latex polymer and an aqueous saponin solution as the 
extender were added to prepare an emulsion coating 
solution. Further, into the aqueous gelatin solution were 
added an aqueous sodium 1-decyl-2-(3-isopentyl)succi 
nate-2-sulfonate solution, a methyl methacrylate co 
polymer with a mean particle size of 3.0 un as the matte 
agent, and 2-hydroxy-4,6-dichloro-1,3,5-triazine sodium 
salt as the film hardener to prepare a coating solution 
for protective layer, which was coated by simultaneous 
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overlaying together with the above emulsion coating 
solution on a PET base, followed by drying. At this 
time, the amount of gelatin attached was 2.5 g/m2 in the 
emulsion layer, 1.0 g/m in the protective layer, the 
amount of AgX grains attaches was 3.5 g/m2 as calcu 
lated on silver, the amount of the butyl acrylate latex 
polymer attached was 2 g/m, the amount of the matte 
agent attached was 30 mg/m, the amount of the film 
hardener attached was 2 g/100 g gelatin based on the 
amount of gelatin attached of the the emulsion layer and 
the protective layer inclusive. 
For the compound (II) of the present invention added 

in the silver halide emulsion layer, the compound of II 
- 1), II - 2), II - 3), II - 4 or II - 5) shown below was 
employed. 

eO (Il-1) 

N 1. 
S N 

CH3 

C 2 O(II-2) 

N 1 
S N 

CH3 

C a O (II-3) 

N 
c1 N s1 \ 

CH3 

C a O (Il-4) 

I N 
c1 N s1 ''n. 

CH 

Br 2O (Il-5) 

Cl s1 N 
CH3 

(M) 

CH2CH2CN O 

)=CH-CH N )=s 2 NN 

(H): O 
SO3K 

TABLE 1 
Hydrazide compound of the 

Sam- present invention Compound of Formula II 
ple Compound Amount added Compound Amount added 
No. No. mol/Ag . 1 Inol No. mol/Ag mol 

- -- - 

2 2 x 10-5 --- - 
3 b 2 x 10-5 -- --- 
4. I-a-8 2 x 10-5 -- --- 
5 -b-S 2 x 0-5 -- 
6 -c-3 2 x 105 w - 
7 I-c-ll 2 x 10-5 - - 
8 2 x 10-5 I-1 3 x 10-5 
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TABLE ll-continued 
Hydrazide compound of the 

Sam- present invention Compound of Formula III 
ple Compound Amount added Compound Annount added 
No. No. mol/Ag . 1 mol No. mol/Ag . mol 
9 b 2 x 10-5 Il-2 3 x 10 
10 -a-8 2 x 10-5 Il-2 3 x 10-5 

-a-8 2 x 10-5 -3 3 x 10-5 
12 -b-S 2 X 10- -3 3 x 10-5 
3 -b-5 2 x 10-5 E-4 3 x 10-5 
4. -c-3 2 x 10-5 I-2 3 x 10-5 
s i-c-3 2 X 10-5 -3 3 x 10-5 
6 1-c-3 2 x 10-5 -S 3 x 10-5 
7 -c-1 2 x 10- . 3 x 10-5 
8 -c- 2 x 10- Il-2 3 x 10-5 

The amount of Compound of Formula II added cor 
responds to 1.3 x 10-2 to 2.1 x 10-2% by weight based 
on the hydrophilic colloid. 
As the comparative compound added in the silver 

halide emulsion layer, the compounds (a)-(b) shown 
below were employed. 

S 
I 

NHCNH NHNHCHO 

*H: 
tCsh OCHCONH NHNHCHO 

tCsh 

b) 

After the above samples of No. 1 to 18 were given 
stepwise exposure with a tungsten light source through 
a film wedge in conventional manner, they were devel 
oped with the developer shown below at 38 C. for 30 
seconds, fixed, washed with water and dried, followed 
by evaluation of sensitivity, contrast and pepper fog. 
The contrast is represented by the slope (tan 8 value) at 
the linear portion of the characteristic curve, and the 
degree of generation of pepper fog ranked at the four 
ranks of (5) no generation at all, (4) 1 to 2 in one field of 
vision, (3) small but low quality, (2) remarkably gener 
ated. 

(Developer recipe) 
hydroquinone 34 g 
N-methyl-p-aminophenol 0.23 g 
Disodium ethylenediaminetetraacetate 1 g 
3-Diethylamino-1,2-propane diol 15 g. 
5-Methylbenztriazole 0.4 g 
Na2SO3 76 g 
NBr. 3 g 
NaCl 1.3 g 
1 mol/liter phosphoric acid solution 400 in 
(after addition of NaOH necessary for adjusting to pH 
11.5, made up to one liter with water) 
(Fixer recipe) 
(Composition A) 
Ammonium thiosulfate (72.5% W/V aqueous solution) 240 m) 
Sodium sulfite 7 g 
Sodium acetate trihydrate 6.5 g 
Boric acid 6 g 
Sodium citrate dihydrate 2 g 

Pure water (deionized water) 17 in 
Sulfuric acid (50% W/V aqueous solution) 4.7 g 
Aluminum sulfate (aqueous solution 26.5 g 
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-continued 

containing 8.1% W/V as calculated on AlO3) 

During use of the fixer, the above composition A and 
the composition B were dissolved in this order in 500 ml 
of water, and made up to one liter before use. The pH of 
the fixer was adjusted to 6 with acetic acid. 
The results are shown in Table 2. 

TABLE 2 
Pepper 

Sample No. Sample content Sensitivity Contrast fog 
Comparison SO 8 s 

2 Comparison 98 12 2 
3 Comparison 100 15 2 
4. Comparison 20 17 2 
s Comparison 140 18 2 
6 Comparison 130 8 2 
7 Comparison 130 7 2 
8 Comparison 95 O 2 
9 Comparison 100 3 
10 Present invention 120 16 5 

Present invention 120 16 4. 
2 Present invention 140 7 5 
3 Present invention 35 18 5 
4. Present invention 120 8 5 
5 Present invention 25 7 4 
6 Present invention 130 7 4 
7 Present invention 125 7 5 
18 Present invention 125 6 5 

As is apparent from the results in Table 2, it can be 
appreciated that the samples obtained according to the 
present invention inhibit remarkably generation of pep 
per fog without impairing sensitivity and contrast. In 
Table 2, sensitivity is relative sensitivity. 

EXAMPLE 2 

Samples were obtained by coating and drying in en 
tirely the same manner as in Example 1 except for using 
the compound (III) in place of the compound (II), and 
exposure-treated and evaluated in the same manner. 
The sample contents and results are shown in Table 3. 

TABLE 3 
Sample Compound Compound Relative Pepper 
No. (I) (III) sensitivity Contrast fog 
19 - -- 50 8 5 

20 II. 98 O 2 
21 b I-1 00 11 3 
22 I-a-8 I-1 20 16 5 
23 I-a-8 I-2 20 6 4. 
24 -b-5 I-1 140 7 5 
25 -b-S I-3 35 18 5 
26 1-c-3 E- 120 8 5 
27 -c-3 III-4 125 7 5 
28 -c-l III-6 125 7 5 

Amount of compound was made 2x 10-5 mol/Ag1 
mol for Formula (I), and 3X 10-5 mol/Agl mol for 
Formula (III): which corresponds to 1.9x10-2 to 
2.4x 10% by weight based on the hydrophilic col 
loid. 
As is apparent from Table 3, it could be confirmed 

that the samples No. 22 to No. 28 by use of the com 
pounds of the present invention had the effect of pepper 
fog inhibiting effect without impairing sensitivity and 
contrast as compared with comparative samples No. 19 
to 21. 
According to the present invention, a light-sensitive 

silver halide photographic material which is extremely 
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high in contrast, and also improved in generation of 
peper fog without impairing tone hardening could be 
provided. 
We claim: 
1. A light-sensitive silver halide photographic nate 

rial having 
a hydrophilic colloid layer containing at least one layer 
of a light-sensitive silver halide emulsion layer pro 
vided on a support, 

said light sensitive silver halide emulsion containing 
silver halide grains having a mean grain size of 0.5um 

or less and 
a hydrazide derivative wherein said hydrazide deriv 

ative is a compound represented by the formula 
(I-b-a) or (I-c): 

(-b-a) 

R.Nr...cer-L-R-NHNHC-c-Rs 
R25 

wherein R23 and R24 each represents a hydrogen 
atom, an alkyl group, a substituted alkyl group, a 
phenyl, naphthyl, cyclohexyl, pyridyl, pyrrolidyl 
group, or a substituted pyrrolidyl group; R25 repre 
sents a hydrogen atom, a benzyl, alkoxy, alkyl 
group, or a substituted alkyl group; R26 and R27 
each represents a divalent aromatic group, Y repre 
sents a sulfur atom or oxygen atom, L represents a 
divalent linking group; R28 represents -NR'R' or 
-OR29; R', R'' and R29 each represents a hydrogen 
atom, an alkyl group, a substituted alkyl group, a 
phenyl group, a substituted phenyl group, a naph 
thyl group or a substituted naphthyl group; m and 
in each represents 0 or 1, and when R28 represents 
-OR29, Y represents a sulfur atom or 

O (-c) 

Ar-NHNH-C-Rs 

wherein Air represents an aryl group containing at 
least one of a diffusion resistant group or a silver 
halide adsorption promoting group, and R3 repre 
sents a substituted alkyl group; 

and said hydrophilic colloid layer contains a compound 
represented by Formula II or Formula III present in 
an amount effective to inhibit fog formation: 

Formula 1 

where R represents hydrogen atom, a straight or 
branched alkyl group, a cyclic alkyl group, an alkenyl 
group, an aralkyl group, an aryl group, a heterocyclic 
group, an alkylamide group, an arylamide group, an 
alkylthioamide group, an arylthioamide group, an 
alkylsulfonamide group or an arylsulfonamide group, 
R2 and R3 each represent hydrogen atom, a halogen 
atom, an alkyl group, a cyclic alkyl group, an aryl 
group, a cyano group, an alkylthio group, an arylthio 
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86 
group, an arylsulfoxide group or an alkylsulfonyl 
group; with proviso that the above alkyl group, the 
cyclic alkyl group, the alkenyl group, aralkyl group, 
aryl group and heterocyclic group may have substitu 
ents; or 

ri--CHOH 
NO 

Formula II 

wherein R represents hydrogen atom, a lower alkyl 
group or a hydroxymethyl group, and R2 represents 
hydrogen atom or a lower alkyl group. 
2. The light-sensitive silver halide photographic ma 

terial according to claim 1, wherein the content of said 
hydrazide derivative is within the range of from 
5x 10-7 to 5x 10-1 mol per mol of silver halide con 
tained in the light-sensitive silver halide photographic 
material. 

3. The light-sensitive silver, halide photographic ma 
terial according to claim 2, wherein the content of said 
hydrazide derivative is within the range of from 
1 x 10-5 to 1 x 10-2 mol per mol of silver halide con 
tained in the light-sensitive silver halide photographic 
material. 

4. The light-sensitive silver halide photographic ma 
terial according to claim 1, wherein said compound 
represented by Formula III is 

Br III 

Hoch--chyoh 
NO; 

5. The light-sensitive silver halide photographic ma 
terial according to claim 1, wherein the content of said 
compound represented by Formula III is within the 
range of 1 x 10-3 to 10% by weight based on the hydro 
philic colloid. 

6. The light-sensitive silver halide photographic ma: 
terial according to claim 5, wherein the content of said 
compound represented by Formula III is within the 
range of 1 x 10-3 to 3% by weight based on the hydro 
philic colloid. 

7. The light-sensitive silver halide photographic ma 
terial according to claim 1, wherein said material con 
tains: a hydrazide derivative in an amount of 1 x 10-5 to 
1 x 102 mol per mol of silver halide, and at least one of 
2-methyl-3-isothiazolone, 5-chloro-2-methyl-3-iso 
thiazolone, 4,5-dichloro-2-methyl-3-isothiazolone and a 
compound represented by the formula: 

Br 

Hoch--CH-OH 
II 

NO2 

in an amount of 1 x 10- to 3% by weight based on the 
hydrophilic colloid. 


