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57 ABSTRACT 
Disclosed is a negative type light-sensitive silver halide 
photographic material comprising at least one light-sen 
sitive silver halide emulsion provided on a support, 
wherein the ratio of silver amount to gelatin amount 
(Ag/Gel) (wherein the silver amount is the total silver 
amount in one or more layers provided in the same side 
as the light-sensitive silver halide emulsion layer with 
respect to the support, and the gelatin amount is the 
total gelatin amount in one or more gelatin layers pro 
vided in the same side as the light-sensitive silver halide 
emulsion layer with respect to the support) is 1.0 or 
more, and a hydrophilic colloid layer in the light-sensi 
tive silver halide emulsion contains a hydrazine com 
pound. 

9 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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NEGATIVE TYPE LIGHT-SENSITIVE SILVER 
HALDE PHOTOGRAPHIC MATERIAL 

BACKGROUND OF THE INVENTION 

This invention relates to a negative type light-sensi 
tive silver halide photographic material. 

In recent years, in the field of printing plates, the 
developing method by use of a developer of hydroqui 
none alone called lith-developing for obtaining an 
image of high contrast has been the main stream, but 
this method is poor in preservability of the developer, 
and also since the developing time is long, a rapid access 
development using phenidone or metol as the develop 
ing agent is incorporated. 

However, if such developer is used, the high contrast 
characteristic of lith-developing will be lost. 

Accordingly, so as to have high contrast characteris 
tic comparable with lith-developing in spite of fast pro 
cessing, the method of adding a tetrazolium compound 
or a hydrazine compound into the film has been pro 
posed, and it has been reported that an image of high 
contrast can be obtained by this method even by fast 
processing with a developing time of 20 to 30 seconds. 
However, the trend of fast processing in recent years 

is demanding even ultra-fast processing such as shorter 
than 20 seconds, and also the situation is such that also 
the image quality inferior to the present level is not 
tolerable. When the light-sensitive material of the prior 
art is subjected to ultra-fast processing with a develop 
ing time as short as 15 seconds by use of a processing 
solution of the prior art, the amount of the silver devel 
oped is small to give no sufficient density as unsuitable 
for practical application. 

Further, in this field of art, there is the working of 
etching chemically developed silver, which is called 
"reduction', and the image developed is demanded to 
have sufficient amount of silver, and also from the 
standpoint of saving of resources, it is preferable that 
90% of the silver coated should participate effectively 
in the development. 

Thus, it has been desired to have a means which 
enables development of sufficient silver amount without 
waste within a short time and can give an image of high 
contrast. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
negative type light-sensitive silver halide photographic 
material which can solve the above-mentioned prob 
lems, namely capable of developing sufficient amount of 
silver without waste within a short time, and having an 
image of high contrast. 
The above object can be accomplished by a negative 

type light-sensitive silver halide photographic material 
comprising at least one light-sensitive silver halide 
emulsion provided on a support, wherein the ratio of 
silver amount to gelatin amount (Ag/Gel) (wherein said 
silver amount is the total silver amount in one or more 
layers provided in the same side as said light-sensitive 
silver halide emulsion layer with respect to the support, 
and said gelatin amount is the total gelatin amount in 
one or more gelatin layers provided in the same side as 
said light-sensitive silver halide emulsion layer with 
respect to the support) is 1.0 or more, and a hydrophilic 
colloid layer in said light-sensitive silver halide emul 
sion contains a hydrazine compound. 
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2 
In the present invention, it is desirable that the light 

sensitive silver halide photographic material should 
contain 2 g/m2 or less, more preferably 0.2 to 1.5 g/m. 
of a polymer latex therein. 
More specifically, the present inventors have found 

that in order to obtain sufficient density after develop 
ment processing by ultra-fast processing, increase of 
Ag/Gel should be extremely preferable rather than 
mere increase of the silver amount coated, to have ac 
complished the above invention. However, by merely 
increasing Ag/Gel, there is a tendency that cracking 
may occur when the raw film and the film after process 
ing is stored under low humidity conditions (at relative 
humidity of 30% or lower) during storage, and hence it 
has been found that a polymer latex of 2 g/m, or lower 
should be desirably contained in the light-sensitive sil 
verhalide photographic material. Also, by doing so, the 
problem of coating irregularity has been reduced. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The specific content of the present invention will be 
explained below. 
The gelatin amount in the present invention is the 

sum of the gelatin amount in the gelatin layers of one 
layer or more in the side including the light-sensitive 
silver halide emulsion layer with respect to the support 
(even in the case of the gelatin derivative as described 
below, the amount of the gelatin derivative is consid 
ered as the gelatin amount), and is not limited only to 
the gelatin amount in the silver halide emulsion layer. 
Also, the silver amount is the total silver amount in the 
respective layers, when it is provided by coating in a 
plural number of layers in the same side with respect to 
the support. 
The hydrazine compound to be used in the present 

invention may include compounds represented by the 
following formula II), I-a), I-bor I-cl. 

Formula I 

wherein R and Reach represent hydrogen atom, a 
monovalent aromatic residue, a monovalent heterocy 
clic residue or a monovalent aliphatic residue, Q and 
Q each represent hydrogen atom, an alkylsulfonyl 
group which may be substituted or unsubstituted, an 
arylsulfonyl group which may be substituted or unsub 
stituted, and Xl represents oxygen atom or sulfur atom. 

CONHNH-R Formula IIa) 

crg 
(CO)-NHNH-R 

wherein R1 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 
et. 

P. P. O. O. 
| | | | 

Formula 1-b 



3 
wherein R21 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, P and P each represent hydrogen atom, an acyl 
group or a sulfinic acid group. 

5 

Formula -c. 

Ar-NHNH-C-Rs O 

wherein Ar represents an aryl group containing at least 
one of diffusion resisitant group or silver halide adsorp 
tion promoting group, and R3 represents a substituted 
alkyl group. 15 
Of the hydrazine compounds represented by Formula 

I to be used in the present invention, the compounds 
wherein X1 is oxygen atom and R is hydrogen atom are 
particularly preferred. 
As the monovalent organic residue of the above Ri 20 

and R2, aromatic residues, heterocyclic residues and 
aliphatic residues are included. 
As the aromatic residues, there may be included 

phenyl group, naphthyl group and these groups having 
Substituents (e.g. alkyl, alkoxy, acylhydrazino, dialkyl- 25 
amino, alkoxycarbonyl, cyanol, carboxyl, nitro, alkyl 
thio, hydroxy, sulfonyl, carbamoyl groups, halogen 
atoms, acylamino, sulfonamide, thiourea groups, etc.). 
Specific examples having substituents may include 4 
methylphenyl, 4-ethylphenyl, 4-oxyethylphenyl, 4- 30 
dodecylphenyl, 4-carboxyphenyl, 4-diethylaminophe 
nyl, 4-octylaminophenyl, 4-benzylaminophenyl, 4 
acetamido-2-methylphenyl, 4-(3-ethylthioureido)- 
phenyl.4-2-(2,4-di-tert-butylphenoxy)butylamidolphe 
nyl, 4-2-(2,4-di-tert-butylphenoxy)butylamido)phenyl 35 
groupS, etc. 
As the heterocyclic groups, 5-membered or 6-mem 

bered monocyclic or fused rings having at least one of 
oxygen, nitrogen, sulfur or selenium atom may be in 
cluded, and these may have substituents. Specific exam- 40 
ples may include residues such as pyrroline, pyridine, 
quinoline, indole, oxazole, benzooxazole. naphthoxaz 
ole, imidazole, benzoimidazole, thiazoline, thiazole, 
benzothiazole, naphthothiazole, selenazole, benzoselen 
azole, naphthoselenazole rings, etc. 45 
These heterocyclic rings may be also substituted with 

alkyl groups having 1 to 4 carbon atoms, alkoxy groups 
having 1 to 4 carbon atoms, aryl group having 6 to 18 
carbon atoms, halogen atoms, alkoxycarbonyl group, 
cyano group, amide group, etc. 50 
As the aliphatic residues, straight and branched alkyl 

groups, cycloalkyl groups and these groups attached 
with substituents, as well as alkenyl and alkynyl groups 
are included. 
Examples of the straight or branched alkyl group 55 

may include alkyl groups having 1 to 18, preferably 1 to 
8 carbon atoms, specifically methyl, ethyl, isobutyl, 
1-octyl groups and the like. 
Examples of the cycloalkyl group may include those 

having 3 to 10 carbon atoms, specifically cyclopropyl, 60 
cyclohexyl, adamantyl groups and the like. As the sub 
stituent on the alkyl group or the cycloalkyl group, 
there may be included alkoxy, alkoxycarbonyl, carbam 
oyl, hydroxy, alkylthio, amide, acyloxy, cyano, sulfonyl 
groups, halogen atoms, aryl groups, etc., and specific 65 
examples of those substituted can include 3-methoxy 
propyl, ethoxycarbonylmethyl, 4-chlorocyclohexyl, 
benzyl, p-methylbenzyl, p-chlorobenzyl groups, etc. 

4 
As the alkenyl group, for example, allyl group, and as 

the alkynyl group, propargy) group may be included. 
Specific examples of the hydrazine compound to be 

used in the present invention are shown below, but the 
present invention is not limited by these at all. 
(I-1) 1-Formyl-2-4-2-(2,4-di-tert-butylphenoxy)- 

butylamido)phenyl) hydrazine 
(I-2) 1-Formyl-2-4-2-(2,4-di-tert-butylphenoxy)- 

butylureidolphenyl hydrazine 
(I-3) liformyl-2-(4-diethylaminophenyl)hydrazine 
(I-4) 1-Formyl-2-(p-tolyl)hydrazine 
(I-5) 1-Formyl-2-(4-ethylphenyl)hydrazine 
(I-6) l-Formyl-2-(4-acetamido-2-methylphenyl)hydra 

zine 
(I-7) 1-Formyl-2-(4-oxyethylphenyl)hydrazine 
(I-8) 1-Formyl-2-(4-N,N-dihydroxyethylaminophenyl)- 

hydrazine 
(I-9) 1-Formyl-2-(4-(3-ethylthioureido)phenyl hydra 

zine 
(I-10) 1-Thioformyl-2-(4-2-(2,4-di-tert-butylphenoxy)- 

butylamido)phenyl)hydrazine 
(I-11) 1-Formyl-2-(4-benzylaminophenyl)hydrazine 
(I-12) 1-Formyl-2-(4-octylaminophenyl)hydrazine 
(I-13) 1-Formyl-2-(4-dodecylphenyl)hydrazine 
(I-14) 1-Acetyl-2-(4-2-(2,4-di-tert-butylphenoxy)- 

butylamido)phenyl-hydrazine 
(I-15) 4-Carboxyphenylhydrazine 
(I-16) -Acetyl-1-(4-methylphenylsulfonyl)-2-phenyl 

hydrazine 
(I-17) 1-Ethoxycarbonyl-1-(4-methylphenylsulfonyl)-2- 

phenylhydrazine 
(I.18) 1-Formyl-2-(4-hydroxyphenyl)-2-(4-methyl 

phenylsulfonyl)hydrazine 
(I-19) 1-(4-Acetoxyphenyl)-2-formyl-1-(4-methyl 

phenylsulfonyl)hydrazine 
(I-20) 1-Formyl-2-(4-hexanoxyphenyl)-2-(4-methyl 

phenylsulfonyl)hydrazine 
(I-21) 1-Formyl-2-[4-(tetrahydro-2H-pyran-2-yloxy)- 

phenyl-2-(4-methylphenylsulfonyl)hydrazine 
(I-22) 1-Formyl-2-(4-(3-hexylureidophenyl))-2-(4- 

methylphenylsulfonyl)hydrazine 
(I-23) 1-Formyl-2-(4-methylphenylsulfonyl)-2-4- 

(phenoxythiocarbonylamino)phenylhydrazine 
(I-24) 1-(4-Ethoxythiocarbonylaminophenyl)-2-formyl 

1-(4-methylphenylsulfonyl)hydrazine 
(I-25) 1-Formyl-2-(4-methylphenylsulfonyl)-2-4-(3- 

methyl-3-phenyl-2-thioureido)phenylhydrazine 
(I-26) 1-(4-3-4-(2,4-bis-t-amylphenoxy)butylureido 

phenyl)-2-formyl-1-(4-methyl-phenylsulfonyl)hy 
drazine 

N (I-27) 

/ W-NHNHCHO 

(I-28) 
y 

N \ NHNHCOOCHs 

Br 





7 
-continued 

(I-47) 

N NHNHSO 

Next, Formulae II - a, I -b) and I - c are to be 
described in more detail below. 

OCH's 

N 

CONHNH-R Formula (I-a) 

(R) 

(CO)-NHNH-R 

/ 

In the formula, R1 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 R1 and R2 may include 
pyridyl group, benzothiazolyl group, quinolyl group, 
thienyl group, etc., but R1 and R 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 
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sulfonylamino, dodecanesulfonylamino. benzenesul 
fonylamino, etc.), urea groups (e.g. phenylurea, 
ethylurea. etc.). thiourea groups (e.g. phenylthiou rea, 
ethylthiourea. 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, 

-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 sub 
stituents. 

Examples of substituents may include 
-CONHNHR4 (R4 has the same meaning as R 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 R and Rare substi 
tuted or unsubstituted phenyl groups, n = n = 1 and R 
represents an alkylene group. 

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

Specific compounds 

-a-l 

/ st-C) 
c 

i-a-2 

/ in-C)-ch 
e in-O-a 

-a-3 

in-O-o- 
ce in-O-cal 
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-continued 
Specific compounds 

CONHNH ( ) 
NHCOCH-O 

S.H. ( ) NHCOCH-O 

on NHCOCHCHO 
(CH) 

N 
CONHNH NHCOCHCHO 

- ) 
- ) 

CONHNH NHCONHNHCSNHCHs 

C ( 
CONHNH NHCONHNHCSNHCHs 

CONHNH NHCOCONHC&H 

s 
CONHNH NHCOCONHCH 

CONHNH NHCONH 
CHs 

s 
CONHNH NHCONH - 

CH3 

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

P. P. O. O. 60 
| | || || 

The aliphatic group represented by R21 may be prefera 
bly one having 6 or more carbon atoms, particularly a 6s 
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 

I-a-54 

-a-55 

I-a-56 

-a-57 

I-a-58 

substituent such as ary 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 
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ring, benzimidazole ring, thiazole ring, benzothiazole 
ring, etc., but amount them those containing benzene 
ring are preferred. 
As R2, particularly preferred is an aryl group. 
The aryl group or unsaturated heterocyclic group 

represented by R2 may be substituted, and representa 
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 l to 20 carbon atoms), 
substituted amino groups (preferably amino groups 
substituted with alkyl groups having 1 to 20 carbon 
atoms), 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 II - 

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 

group 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. 

R21 or R22 in Formula II - 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 
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groups, alkoxy groups, phenyl groups. alkylphenyl 
groups, phenoxy groups, alkylphenoxy groups. etc. 

R21 or R22 in Formula II-b may be also one having 
a group for strengthening adsorption to the surface of 
silver halide grains incorporated therein. As such ad 
sorptive groups, there may be included the groups as 
disclosed in U.S. Pat. No. 4.355.05 such as thiourea 
group, heterocyclic thioamide group. mercaptohetero 
cyclic group, triazole group, etc. Among the con 
pounds represented by the group (I -b, the compounds 
represented by Formula I - b - a) are particularly pref. 
erable. 

Y O O Formula I-b-a) 

RNRoc-R-11-R-NHNHC-c- Rs 
Rs 

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, o-hydroxy 
naphthyl, cyclohexyl, p-methylcyclohexyl, pyridyl, 
4-propyl-2-pyridyl, pyrrolidyl, 4-methyl-2-pyrrolidyl 
group); 
R2s 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-, 
-OCHSO2NH-, -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. (-naphthyl group), 
m, in represent 0 or 1, and when R28 represents OR29, Y 
should preferably represent sulfur atom. 

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

Specific compounds of Formula I-b: 

-b- 
R CH3 

NHN-NK 
CH3 

SO 

OO I-b-2 

NHNHCCNHCHs 
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-continued 

()-cos NHNHCOCONH-CH-CH=CH 
C12H2s 

CHS CHs 

()-cos NHNHCOCONH N-H 
CSH 17 

CHS CH3 

()--sis inco-O 
N-N 

)-SH 
N-N 

C. CHS CH 
coul-O-sco NHNHCOCONH N-H 

CHS CHs. 

CHS CHs 

( )--sipu NHNHCOCONH N-H 
CH CHS CHs. 

()- CHS CHs c D-soul-O- co-C- CHs ()- CHS CHS 

Of the above specific compounds, by taking examples of 
the compounds I-b-45 and I-b-47, their synthetic meth 
ods are shown below. 

Synthesis of Compound I-b-45 
Swnthesis scheme 
O O 
|| || 

CHsOC-COCHs NO NHNH - Ge. 

O O 
H NO2 NHNHC-COCHs. pi Se 

(A) 

64 
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-continued 
Synthesis of Compound -b-45 

Swn thesis scheme 

NO OCHCOC) 
O O 

O O 
| | 

NO OCHCONH 

CHs (D) 

st-C)-gon 
CHs 

(E) 

cases-)-opios 
CHs 

CH5NHCSNH 

O O 

(F) 

oHcosh 
CHs 

NHNHC-COCHs 

-O- NHNHC-COCHs - Fic-c-> 
(B) 

O O 

NHNHC-COCH - Ge. 

CHs 

H 
PdAC 

CHSNCS NHNHC-COCHs - Ge. 

NHNHC-CNHCHs 

compound I-b-45 

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- 40 
tion, the product is washed several times with petro 
leum ether and recrystallized. Then, 50g of the crystals 
(A) obtained are dissolved by heating in 1000 ml of 
methanol, and reduced in a H2 atmosphere pressurized 
at 50 psi in the presence of Pd/C (palladium-carbon) as 
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-so 

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 
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 Com 
pound I - b - 45. 

Synthesis of Compound I-b-47 
Synthesis scheme 

-)- NHNHCCOCHs - F - G 
(B) 

H 
NO SONH NHNHCCOCHs is e 

(C) 
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-continued 
Synthesis of Compound I-b-47 

Swn thesis scheme 

CHNCS 
NH SONH NHNHCCOCHs CG 

(D) 

CHNH 
CH3NHCSNH SONH NHNHccochs - S - G 

(E) 

assi-)- son-O- 
compound I-b-47 

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 II - c is to be described. 

Formula (l-c) 

Ar-NHNH-C-Rs 

In Formula II - 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 

t-Csh 

OO 

NHNHCCNHCHs. 
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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 
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, brono, 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. acetylamino, ben 
zoylamino), alkoxycarbonylamino (e.g. ethoxycar 
bonylamino), aryloxycarbonylamino (e.g. phenoxycar 
bonylamino), acyloxy (e.g. acetyloxy, benzoyloxy), 
alkylaminocarbonyloxy (e.g. methylaminocar 
bonyloxy), arylaminocarbonyloxy (e.g. phenylamino 
carbonyloxy), sulfo, sulfamoyl, alkylsulfamoyl (e.g. 
methylsulfamoyl), 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. 

to-C-pe-O- NHNHCOCHO 
C2Hs 

-(y-o-O-so 
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-continued 
-c-9 

N 

l 
N NHNHCONH NHNHCHO 

I-C-92 

()-coil-)- SONH NHNHCOCHSCH3 
CH3 

E-c-93 

O-or 
-uo NHNHCOCHOCHs 

()-cis 
Next, a synthesis example of Compound I - c - 5 is 

described. 

Synthesis of Compound l-c-5 

NO / \ NHNH CH3OCHCOOCHs I Ge. 

H 
NO- NHNHCOCHOCHs -i > 

CH5NCS NH NHNHCOCHOCHs - F - G 

CH5NHCSNH NHNHCOCHOCHs 

According to the procedure similar to the synthetic 
method of Compound I - b - 45, Compound I - c - 5 is 
obtained. 
The position where the above hydrazine compound is 

to be added is in the silver halide emulsion layer and/or 
the non-light-sensitive layer existing on the silver halide 
emulsion layer on the support, but preferably in the 
silver halide emulsion layer and/or its subbing layer. 
The amount added should be preferably 10-5 to 

10-1 mole/1 mole of silver, further preferably 10-4 to 
10-2 mole/1 mole of silver. 
In the present invention, it is preferable to use light 

sensitive silver halide grains with an average grain size 
of 0.05 to 0.3. Here, the average grain size refers to its 
diameter in the case of spherical particles, or the diame 
ter when calculated on the circular image with the same 
area as its projected image in the case of grains with 
shapes other than spherical shape. 

It is preferred that 60% or more of the total grains 
should have particle sizes within the range of +10% of 
the average grain size. 
For the silver halide emulsion to be used in the pres 

ent invention (hereinafter called silver halide emulsion 
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or merely emulsion), any of silver bromide, silver iodo 
bromide, silver iodochloride, silver chloroiodobromide, 
silver chloride, silver chlorobromide, silver iodide may 
be used. Also, the silver halide emulsion used in the 
present invention may have a single composition, or 
alternatively grains with a plurality of compositions 
may be also contained within the single layer or a plu 
rality of layers. 
To the silver halide grains to be used in the silver 

halide emulsion, there can be added metal ions by use of 
at least one selected from cadmium salts, Zinc Salts, lead 
salts, thallium salts, iridium salts (complexes containing 
them), rhodium salts (complexes containing them) and 
iron salts (complexes containing them) in the process of 
forming and/or growing the grains to incorporate these 
metal elements internally of the grains and/or on the 
grain surfaces, and a water-soluble rhodium salt is par 
ticularly preferably. Also, by placing in a reductive 
appropriate atmosphere, reduced sensitizing nuclei can 
be imparted internally of the grains and/or on the grain 
surfaces. When a water-soluble rhodium salt is added, 
the amount added may be preferably 1 x 10-7 to 
1 x 104 mole/1 mole AgX. 
The silver halide grains to be used in the silver halide 

emulsion may either have a uniform silver halide com 
position distribution within the grain or a core-shell 
grain with different silver halide compositions in the 
inner portion and in the surface layer of the grain. 
The silver halide grains to be used in the silver halide 

emulsion may be either those in which latent images are 
formed primarily on the surface or those primarily in 
ternally of the grains. 
The silver halide grains to be used in the silver halide 

emulsion may be either those having regular crystal 
forms such as cubic, octahedral, tetradecahedral bodies, 
or irregular shapes such as spherical, plate shapes. Also, 
they may have composite form of these crystal forms, 
and may contain grains of various forms mixed therein. 
As the silver halide emulsion, two or more kinds of 

silver halide emulsions which have been formed sepa 
rately may be used in a mixture. 
The silver halide emulsion should be preferably sensi 

tized by use of chemical sensitizers and the sensitizing 
methods as described in G.B. Pat. Nos. 618,061, 
1,315,755, 1,396,696, Japanese Patent Publication No. 
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5748/1969, U.S. Pat. Nos. 1574,944, 1623,499, 
1673,522, 2.278,947 2,399,083, 2,410,689, 2,419,974, 
2,448,060, 2,487,850, 2,58,698, 2,521,926, 2,642,361, 
2,694,637, 2,728,668, 2,739,060, 2,743,182, 2.743,183, 
2,983,609, 2,983,610, 3,021,215, 3,026,203, 3,297,446, 
3,297,447, 3,361,564, 3,411,914, 3,554,757, 3,565,631, 
3,565,633, 3,591,385, 3,656,955, 3,761.267, 3,772,031, 
3,857,711, 3,891,446, 3,901,714, 3,904,415, 3,930,867, 
3,984.249, 4,054,457, 4,067,740 and The Theory of the 
Photographic Process. 4th Ed. Macmilian. 1977 by T. 
H. James, page 67-76. 
The silver halide emulsion to be used in the light-sen 

sitive material according to the present invention can be 
chemically sensitized to a required wavelength region 
by use of a dye which has been known as the sensitizing 
dye in the field of photography. The sensitizing dye 
may be also used alone, but may be also used in combi 
nation of two or more kinds. Together with the sensitiz 
ing dye, there may be also contained a supersensitizer 
which is a dye having itself no spectral sensitizing ac 
tion, or a compound absorbing substantially no visible 
light, and potentiating the sensitizing action of the sensi 
tizing dye may be also contained in the emulsion. 
As the useful sensitizing dye to be used in the blue 

sensitive silver halide nucleus emulsion layer, there may 
be included, for example, those as described in West 
German Pat. No. 929,080, U.S. Pat. Nos. 2,231,658, 
2,493,748, 2,503,776, 2.519,001, 2,912,329, 2,656,959, 
3,672,897, 3,694,217, 4,025,349, 4,046,572, G.B. Pat. No. 
1,242,588, Japanese Patent Publication Nos. 
14030/1969, 1977, 
As the useful sensitizing dye to be used in the green 

sensitive silver halide emulsion, there may be included, 
for example, cyanine dyes, melocyanine dyes or com 
plex cyanine dyes as described in U.S. Pat. Nos. 
1939,201, 2,072,908, 2,739,149, 2,945,763, G. B. Pat. 
No. 505,979 as representative ones. 

Further, as the useful sensitizing dye to be used in the 
red-sensitive silver halide emulsion, there may be in 
cluded, for example, cyanine dyes, melocyanine dyes or 
complex cyanine dyes as described in U.S. Pat. Nos. 
2,269,234, 2,270,378, 2,442,710, 2,454,629, 2,776,280 as 
representative ones. Also, cyanine dyes or complex 
cyanine dyes as described in U.S. Pat. Nos. 2,213,995, 
2.493,748, 2,519,001, West German Pat. No. 929,080 can 
be advantageously used in the green-sensitive silver 
halide emulsion or the red-sensitive silver halide emul 
SO. 

In the silver halide emulsion to be used in the present 
invention, for the purpose of preventing fog or main 
taining photographic performances during the prepara 
tion steps, storage or photographic processing of the 
light-sensitive material, a compound known as the anti 
foggant or stabilizer in the field of photography can be 
added during chemical aging, on completion of chemi 
cal aging and/or after completion of chemical aging 
before coating of the silver halide emulsion. 

Examples of the antifoggant, stabilizer may include 
azaindenes such as pentazaindenes as disclosed in U.S. 
Pat. Nos. 2,713,541, 2,743,180, 2,743,181, tetrazaindenes 
as disclosed in U.S. Pat. Nos. 2,716,062, 2,444,607, 
2,444,605, 2,756,147, 2,835,581, 2,852,375, Research 
Disclosure I4851, triazaindenes as disclosed in U.S. Pat. 
No. 2,772,146, polymerized azaindenes as disclosed in 
Japanese Unexamined Patent Publication No. 
2ll 142/1982; quaternary phosphonium salts such as 
thiazolium salts as disclosed in U.S. Pat. Nos. 2,131,038, 
3,342,596, 3,954,478, pyrylium salts as disclosed in U.S. 
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Pat. No. 3,148,067, and phosphonium salts as disclosed 
in Japanese Patent Publication No. 40665/1975: mer 
capto-substituted heterocyclic compounds Such as mer 
captotetrazoles, mercaptotriazoles, mercaptodiazole as 
disclosed in U.S. Pat. Nos. 2,403,927, 3,266,897, 
3,708,303, Japanese Unexamined Patent Publication 
Nos. 135835/1980, 71047/1984, mercaptothiazoles as 
disclosed in U.S. Pat. No. 2,824,001, mercaptobenz 
thiazoles, mercaptobenzimidazoles as disclosed in U.S. 
Pat. No. 3,937,987; mercaptooxadiazoles as disclosed in 
U.S. Pat. No. 2,843,491, mercapto-substituted heterocy 
clic compounds such as mercaptothiadiazoles as dis 
closed in U.S. Pat. No. 3,364,028, polyhydroxybenzenes 
such as catechols as disclosed in U.S. Pat. No. 3,236,652, 
Japanese Patent Publication No. 10256/1968, reZorcine 
as disclosed in Japanese Patent Publication No. 
44413/1981, and gallic acid esters as disclosed in Japa 
nese Patent Publication No. 433/1968; heterocyclic 
compounds including azoles such as tetrazoles as dis 
closed in West German Patent No. 1,189,380, triazole as 
disclosed in U.S. Pat. No. 3, 157,509, benztriazoles as 
disclosed in U.S. Pat. No. 2,704,72, urazoles as dis 
closed in U.S. Pat. No. 3,287,135, pyrazoles as disclosed 
in U.S. Pat. No. 3,106,467, imidazoles as disclosed in 
U.S. Pat. No. 2,27,229, and azoles such as polymerized 
benzotriazoles as disclosed in Japanese Unexamined 
Patent Publication No. 90844/1984, etc., pyrimidines as 
disclosed in U.S. Pat. No. 3,161,515, 3-pyrazolidones as 
disclosed in U.S. Pat. No. 2,751,297, and heterocyclic 
compounds such as polymerized pyrrollidones, namely 
polyvinyl pyrrollidones, etc. as disclosed in U.S. Pat. 
No. 3,021,213; various inhibitor precursors as disclosed 
in Japanese Unexamined Patent Publication Nos. 
130929/1979, 137945/1984, 140445/1984, G.B. Patent 
No. 1,356,142, U.S. Pat. Nos. 3,575,699, 3,649,267; sul 
finic acid, sulfinic acid derivatives as disclosed in U.S. 
Pat. No. 3,047,393; and inorganic salts as disclosed in 
U.S. Pat. Nos. 2,566,263, 2,839,405, 2,488,709, 
2,728,663. 

Further, in all the hydrophilic colloid layers in the 
light-sensitive material to be used in the present inven 
tion, various additives for photography can be used, if 
necessary, such as gelatin plasticizers, film hardeners, 
surfactants, image stabilizers, UV-ray absorbers, antis 
tain agents, pH controllers, antioxidants, antistatic 
agents, thickeners, graininess improvers. dyes, nor 
dants, brighteners, developing speed controllers, matte 
agents, etc., within the range which does not impair the 
effect of the present invention. 

In the light-sensitive material according to the pres 
ent invention, a polymer latex should be preferably 
contained, and examples of the polymer latex to be 
incorporated in said light-sensitive material may include 
preferably hydrates of vinyl polymers such as acrylates, 
methacrylates, styrene, etc. as disclosed in U.S. Pat. 
Nos. 2,772,166, 3,325,286, 3,411,911, 3,311,912, 
3,525,620, Research Disclosure No. 195, 19551 pub 
lished in July, 1989. 
As the polymer latex which may be preferably used, 

there may be included homopolymers of methaalkyl 
acrylate such as methyl methacryate, ethyl methacry 
late, etc, homopolymers of styrene, or copolymers of 
methaalkyl acrylate or styrene with acrylic acid, N 
methylolacryl-amide, glycidol methacrylate, etc., ho 
mopolymers of alkyl acrylate such as methyl acrylate, 
ethyl acrylate, butyl acrylate, etc. or copolymers of 
alkyl acrylate with acrylic acid, N-methylolacrylamide, 
etc. (preferably the content of the copolymer compo 
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nent such as acrylic acid, etc. being up to 30% by 
weight). homopolymers of butadiene or copolymers of 
butadiene with at least one of styrene, butoxymethyla 
crylamide acrylic acid, vinylidene chloride-methyl 
acrylate-acrylic acid ternary copolymer, etc. 
The preferable range of the average particle size of 

the polymer latex to be used in the present invention 
may be 0.005 to lu, particularly preferably 0.2 to 0.1 u. 
The polymer latex to be used in the present invention 

may be contained either on one surface with respect to 
the support or both surfaces. More preferably, it should 
be contained on both surfaces. When it is contained on 
both surfaces with respect to the support, the kind and 
/or the amount of the polymer latex contained on the 
respective surfaces may be either the same or different: 
The layer in which the polymer latex is added may be 

any layer. For example, when it is contained in the side 
containing the silver halide light-sensitive layer with 
respect to the support, the polymer latex may be con 
tained in the silver halide light-sensitive layer, or alter 
natively in the non-light-sensitive colloid layer of the 
uppermost layer which is generally called protective 
layer. Of course, when other layers, for example, inter 
mediate layers exist between the silver halide light-sen 
sitive layer and the uppermost layer, it may be con 
tained in such intermediate layer. Further, the polymer 
latex may be contained in either single layer in the sur 
face comprising a plurality of layers or in plural layers 
(not limited to 2 layers) comprising any desired combi 
nation of layers. 
As the binder in the light-sensitive material to be used 

in the present invention, gelatin is used, and this gelatin 
includes gelatin derivatives, etc., and also cellulose de 
rivatives, graft polymers of gelatin with other polymers, 
and other proteins, sugar derivatives, cellulose deriva 
tives, hydrophilic colloids of synthetic hydrophilic pol 
ymeric substances, etc. which may be either of homo 
polymers or copolymers can be also used in combina 
tlOn. 
As gelatin, in addition to lime-treated gelatin, acid 

treated gelatin, enzyme-treated gelatin as described in 
Bulletin of Society of Science Photography of Japan 
(Bull. Soi. Sci. Phot. Japan) No. 16, p. 30 (1966) may be 
also used, and also hydrolyzates or enzyme decomposed 
products of gelatin can be used. As the gelatin deriva 
tives, there may be employed those obtained by react 
ing various compounds such as acid halide, acid anhy 
dride, isocyanates, bromoacetic acid, alkanesulfones, 
vinylsulfonamides, maleinimide compounds, polyalkyl 
ene oxides, epoxy compounds, etc. with gelatin. Spe 
cific examples are disclosed in U.S. Pat. Nos. 2,614,928, 
3,132,945, 3,186,846, 3,312,553, G.B. Patent Nos. 
861,414, 1,033,189, 1,005,784, Japanese Patent Publica 
tion No. 26845/1967. 
As the protein, albumin, casein, as the cellulose deriv 

ative, hydroxyethyl cellulose, carboxymethyl cellulose, 
cellulose sulphate or as the sugar derivative, sodium 
alginate, starch derivative may be also used in combina 
tion with gelatin. 
As the above-mentioned graft polymer of gelatin 

with other polymers, those having homo- or copolymer 
of a vinyl type monomer such as acrylic acid, meth 
acrylic acid, derivatives thereof such as ester, amide, 
etc., acrylonitrile, styrene, etc. grafted onto gelatin can 
be used. Particularly, graft copolymers of polymers 
compatibility to some extent with gelatin, such as poly 
mers of acrylic acid, acrylamide, methacrylamide, hy 
droxyalkyl methacrylate, etc. are preferred. Examples 
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90 
of these are disclosed in U.S. Pat, Nos. 2,763,625, 
2.831,767, 2,956,884. 
The amount of gelatin coated, when containing no 

polymer latex other than subbing layer on the surface 
corresponding to the surface of the light-sensitive mate 
rial, may be preferably 1.8 g/m2 to 5.5 g/m, particu 
larly 2.0 to 4.8 g/m per one surface of the support. 
When a polymer latex is contained on that surface, it 
should be preferably 1.5 to 6.0 g/m2, particularly pref 
erably 1.8 to 5.5 g/m2. 
The support to be used in the light-sensitive material 

of the present invention may include flexible reflective 
support such as papers laminated with a-olefin polymer 
(e.g. polyethylene/butene copolymer), etc., synthetic 
papers, etc., films comprising semi-synthetic or syn 
thetic polymers such as cellulose acetate, cellulose ni 
trate, polystyrene, polyvinyl chloride, polyethylene 
terephthalate, polycarbonate, polyamide, etc., and flexi 
ble supports having reflective layer provided on these 
films, metal, etc. 
Among them, polyethylene terephthalate is particu 

larly preferred. 
As the subbing layer which can be used in the present 

invention, there may be included the subbing working 
layer in organic solvent system containing polyhy 
droxybenzenes as disclosed in Japanese Unexamined 
Patent Publication No. 3972/1984, etc., aqueous latex 
subbing working layers as disclosed in Japanese Unex 
amined Patent Publication No. 11 118/1974, 
104913/1977, 19941/1984, 19940/1984, 1984, 
112326/1976, 1 17617/1976, 58469/1976, 14120/1976, 
121323/1976, 123129/1976, 114121/1976, 1393.20/1977, 
65422/1977, 109923/1977, 119919/1977, 1980, 
128332/1982, 19941/1984. 

Also, said subbing layer can be generally subjected on 
its surface to chemical or physical treatment. As said 
treatment, there may be included surface activating 
treatments such as chemical treatment, mechanical 
treatment, corona dicharging treatment, flame treat 
ment, UV-ray treatment, high frequency treatment, 
glow discharging treatment, active plasma treatment, 
laser treatment, mixed acid treatment, ozone oxidation 
treatment, etc. 
The subbing layer is distinguished from the coating 

layer according to the present invention and the coating 
timing and conditions are not limited at all. 

In the present invention, filter dyes and other dyes for 
various purposes such as halation prevention can be 
used. The dyes employed may include triaryl dyes, 
oxanol dyes, hemioxanol dyes, malocyanine dyes, cya 
nine dyes, styryl dyes, azo dyes. Among them, oxanol 
dyes, hemioxanol dyes and melocyanine dyes are useful. 
Specific examples of the dyes which can be used may 
include those as disclosed in West German Patent No. 
616,007, G.B. Patent Nos. 584,609, 1,177,429, Japanese 
Patent Publication Nos. 7777/1951, 1964, 38129/1979, 
85130/1973, 99620/1974, 111420/1974, 129537/1974, 
28827/1975, 108115/1977, 185038/1982, 24845/1984, 
U.S. Pat. Nos. 1,878,961, 1,884,035, 1912,797, 
2,098,891, 2,150,695, 2,274,782, 2,298,731, 2,409,612, 
2,461,484, 2,527,583, 2,533,472, 2,865,752, 2,956,879, 
3,094,418, 3,125,448, 3,148,187, 3,177,078, 3,247,127, 
3,260,601, 3,282,699, 3,409,433, 3,540,887, 3,575,704, 
3,653,905, 3,718,472, 3,865,817, 4,070,352, 4,071,312, PB 
report No. 74175, Photo Abstr. 128 (1921). 

Particularly, in film for daylight contact work light 
sensitive material, these dyes should be preferably used, 
and it is particularly preferable to use them so that the 
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sensitivity to the light of 400 nm may be incorporated to 
30-fold or more of the sensitivity to the light of 360 nm. 

Further, in the practice of the present invention, it is 
also possible to use an organic desensitizer with the sum 
of the anode potential and the cathode potential of po 
larography being positive as described in Japanese Un 
examined Patent Publication No. 26041/1986. 
The light-sensitive material of the present invention 

can be exposed by use of an electromagnetic wave in 
the spectral region to which the emulsion layer consti 
tuting said light-sensitive material has sensitivity. 
The present invention can give remarkable effect 

when applied to a light-sensitive material for printing 
for which very high dimensional stability before and 
after processing is required. 
The developing agent to be used in development of 

the light-sensitive silver halide photographic material 
according to the present invention may include those as 
mentioned below. 

Representative of the HO-(CH=CH)n-OH type 
developing agents are hydroquinone, and otherwise 
catechol, pyrogallol and their derivatives, and also as 
corbic acid, chlorohydroquinone, bromohydroquinone, 
methylhydroquinone, 2.3-dibromohydroquinone. 2.5- 
diethylhydroquinone, catechol, 4-chlorocatechol. 4.- : 
phenylcatechol, 3-methoxy-catechol, 4-acetyl-pyrogal 
lol, sodium ascorbate. 
As the heterocyclic type developer, there may be 

included 3-pyrazolidones such as 1-phenyl-3-pyrazoli 
done, l-phenyl-4,4-dimethyl-3-pyrazolidone, l-phenyl 
4-methyl-4-hydroxymethyl-3-pyrazolidone: 1-phenyl-4- 
amino-5-pyrazolone, 5-aminouracil, etc. 

Otherwise, the developers as described in T. H. 
James The Theory of The Photographic Process, 
Fourth Edition), p. 291-334 and Journal of the Ameri 
can Chemical Society, vol. 73, p. 3,100 (1951) can be 
effectively used in the present invention. These devel 
oping agents can be used either singly or as a combina 
tion of two or more kinds, but preferably two or more 
kinds may be used in combination. 

Also, in the developer to be used for development of 
the light-sensitive material, as the preservative, for ex 
ample. a sulfite such as sodium sulfite. potassium sulfite, 
etc. can be used without impairing the effect of the 
present invention. Also, hydroxylamine, a hydrazide 
compound can be used as the preservative, and in this 
case, its amount may be preferably 5 to 500 g, more 
preferably 20 to 200 g per one liter of the developer. 

Also, in the developer may be contained glycols as an 
organic Solvent, and as such glycol, ethylene glycol, 
diethylene glycol, propylene glycol, triethylene glycol, 
1,4-butanediol, 1,5-pentane diol, etc. may be preferably 
used. The amount of these glycols used may be 5 to 500 
g, more preferably 20 to 200 g per one liter of the devel 
oper. These organic solvents can be used either alone or 
in combination. 
The light-sensitive silver halide photographic mate 

rial according to the present invention can be subjected 
to developing processing by use of a developer contain 
ing a development inhibitor, whereby a light-sensitive 
material very excellent in storage stability can be ob 
tained. 
The light-sensitive silver halide photographic mate 

rial according to the present invention can be processed 
under various conditions. The processing temperature 
may be, for example, a developing temperature of 50° C. 
or lower, particularly around 25 to 40 C., and also the 
developing time should be preferably completed within 

5 

O 

15 

20 

30 

35 

40 

45 

50 

55 

65 

92 
less than 20 seconds, particularly 19 seconds or less. 
Further, the present invention can exhibit its effect most 
effectively when the developing time is within the 
range of 15 seconds or less, and further 15 to 10 seconds. 
Other processing steps than developing, for example, 

water washing, stopping, stabilizing, fixing, and further 
previous film hardening, neutralization. etc. can be en 
ployed as desired, and these can be also suitably omit 
ted. 

In the present invention, in the fixer which can be 
used during processing, in addition to thiosulfate, Sul 
fite, etc., various acids, salts, fixing promoters, humec 
tants, surfactants, chelating agents, film hardeners, etc. 
can be contained. For example, there may be included 
as thiosulfates, sulfites, potassium, sodium, ammonium 
salts of these acids, as acids, sulfuric acid, hydrochloric 
acid, nitric acid, boric acid, formic acid, acetic acid, 
propionic acid, oxalic acid, tartaric acid, citric acid, 
malic acid, phthalic acid, etc. and as salts, potassium, 
sodium, ammonium salts, etc. of these acids. As the 
fixing promoter, there may be included thiourea deriva 
tives, alcohols having triple bond within the molecule 
as disclosed in Japanese Patent Publication No. 
35754/1970. Japanese Unexamined Patent Publication 
Nos. 122535/1983, 122536/1983, thioethers, as dis 
closed in U.S. Pat. No. 4,126,459, or cyclodextran 
ethers which make free anions, crown ethers, diazabicy 
cloundecene, di(hydroxyethyl)butamine, etc. As the 
humectant, alkanolamines, alkylene glycols, etc. may be 
included. As the chelating agent, aminoacetic acids 
such as nitrilotriacetic acid, EDTA, etc. may be in 
cluded. As the film hardener, chromium alum, potas 
sium alum, and other Al compounds, etc. can be incor 
porated. 
The present invention can exhibit its advantages 

greatly when ultra-fast processing with a processing 
time of 20 to 60 seconds is applied. Although such ultra 
fast processing has been desired, the ultra-fast process 
ing as mentioned in the present specification refers to a 
processing in which the total time after the tip end of a 
film is inserted into an automatic developing machine, 
passing through the developing tank, the cross-over 
portion, the fixing tank, the cross-over portion, the 
water washing tank, the cross-over portion, the drying 
portion, until the tip end of the film comes out from the 
drying portion (in other words the quotient of the entire 
length of the processing line divided by the line convey 
ing speed) is 20 seconds to 60 seconds. Here, the reason 
why the time at the cross-over portions is included, as is 
well known in this field of art, because the processing 
steps are regarded to substantially proceed, since the 
liquid in the preceding process is swelled in the gelatin 
film also in the cross-over portion. 
The present invention is described in detail by refer 

ring to Examples, by which the present invention is not 
limited at all. 

EXAMPLE 

An aqueous silver nitrate solution and an aqueous 
solution of sodium chloride and potassium bromide 
were mixed in an aqueous gelatin solution at pAg=7.7 
by use of the control double jet method to form silver 
halide grains, followed by desalting in conventional 
manner to obtain a silver halide emulsion. The silver 
halide emulsions obtained at this time are shown in 
Table 1. 
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TABLE 1 
Halide composition Average grain 

Emulsion C/Br size um Crystal habit 
A 982 0.12 Cubic 
B 70/30 0.2 
C 0/100 0.25 

Then, 1.2 g of the hydrazine compound shown in 
Table 2 was added to the emulsion A per 1 mole of 
silver. Further, as the antifoggant, 30 mg/m2 of 1-phe 
nyl-5-mercaptotetrazole and 20 mg/m2 of 5-methylben 
zotriazole, as the development controller, 30 mg/m2 of 
a nonylphenoxy-polyethylene glycol (ethylene oxide 

10 

-continued 
Sulfuric acid (50% W/V aqueous solution) 4.7 g 
Aluminum sulfate (8.1% W/V aqueous solution 26.5 g 
as calculated on AOS) 

During use of the fixer, the above compositions A 
and B During use of were dissolved in this order in 500 
ml of water and then made up to one liter before use. 
The pH of the fixer was adjusted to 6 with acetic acid. 
The amount of the silver coated was analyzed by a 

fluorescent X-ray analyzer. 
The silver amount after processing is shown in the 

silver amount which gives the maximum density. 

TABLE 2 

Gelatin amount Gelatin amount 
in emulsion in protective Coated silver Developed 

Hydrazine layer layer act silver amount The present 
No. compound (g/m) (g/m) (g/ml) (g/m) y invention 

l i-2 1.0 O 2.0 2.0 2.0 C 
2 r 0.2 .9 11.4 C 

S 3 0. 2.() 10.3 C 
4. 0.9 1.5 6.8 X 
5 1.() 0.2 3.0 3.0 12.0 C 
6 0.7 2.8 1. C 

15 0.7 2.9 10.3 C 
S 17 2.9 6.5 X 
9 2.0 0.5 4.0 3.9 18 C 

l() 1.2 3.8 l O 
1) 2.4 2.8 6.5 X 
12 3.0 0.5 3.8 11.3 C 
3 5 2.9 6.3 X 
4 3.0 0.5 3.6 5.4 X 

units 30) and 1 g/m2 of an acrylic acid-butyl methacry 
late-styrene polymer latex, and further bisvinylsul 
fomethyl ether and glyoxazole of the film hardening 
agent were successively added, and the resultant mix 
ture was coated on a polyethylene terephthalate base 
simultaneously with a protective layer. The gelatin 
amount relative to the silver amount is shown in Table 
2. Then, these samples were exposed through a glass 
wedge by P-627 FM roomlight printer (manufactured 
by Dainippon Screen), and processed with the devel 
oper and the fixed shown below. In this processing, 
developing time was 15 seconds (35 C.). 

<Developer recipe 2 
Hydroquinone 34 g 
N-methyl-p-aminophenol 0.23 g 
Disodium ethylenediaminetetraacetate l g 
3-Diethylamino-1,2-propane diol 15 g 
5-Methylbenztriazole 0.4 g 
Na2SO3 76 g 
NaBr 3 g 
NaCl 1.3 g 
l mole/phosphoric acid solution 400 ml 
(after addition of NaOH necessary for adjustment 
to pH 11.5, made up to one liter with water) 
<Fixer reciped 
(Composition A) 
Ammonium thiosulfate. (72.5% W/V aqueous solution) 240 m 
Sodium sulfite 17 g 
Sodium acetate trihydrate 6.5 g 
Boric acid 6 g 
Sodiun citrate dihydrate 2 g 
(Composition B) 
Pure water (deionized water) 17. In 
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y is defined for density from 0.3 to 3.0. 
The product with y <6 can be practically applied 

with difficulty because fine lines are practically col 
lapsed. 
As is apparent from Table 2, it can be understood that 

90% or more of Ag coated was developed, and also a 
high contrast image with y of 6 or more is given, when 
the ratio of the silver amount to gelatin is 1.0 or more. 

EXAMPLE 2 

To the emulsion B subjected to gold-sulfur sensitiza 
tion was added 1.2 g of the hydrazine compound shown 
in Table 3 and also 300 mg of the sensitizing dye shown 
below per one mole of silver, followed by coating simi 
larly as in Example 1. The gelatin amount relative to the 
silver amount is shown in Table 3. These samples were 
subjected to wedge exposure by xenon light, and pro 
cessed similarly as in Example 1. 

Sensitizing dye: 

SH-CHCN 
O N 

y^-1 )=s 
12 

or 
(CH2)4SO3Na 

was 

N 

21 
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TABLE 3 
Gel annount Gel amount Coated Developed 
in emulsion in protec- silver silver Dot 

Hydrazine layer tive layer amount act quality. The present 
No. compound (g/ml) (gym) (g/m) (g/m) y rank w 

- O O O 2.0 9 5 C 
r F 0.2 9 4 s C 

3. 5 O.3 9 13 4. C 
4. J O.7 5 6.8 X 

5 O 0.5 3.0 2.9 10.9 S C 
6 1.2 F 2.5 6.8 2 X 

2.5 0.4 2.7 10.5 4 O 
8. O 23 6.4 2 X 
G 3.0 0.5 4.0 3.8 10.2 4. 
O 12 ri 3.4 6.0 2 X 

--- 3.0 0.5 3.7 5.3 X 

The dot quality was evaluated based on the sensory 
examination by enlarging the dot formed by bringing 
the contact screen in close dot contact with the film 
during exposure with a 100-fold magnifier. 
The rank 5 indicates the highest state, with the states 

of rank 2 or lower standing no practical application. 
From Table 3, it can be understood that 90% or more 

of the silver coated is developed and also y is 6.0 or 
more, when the ratio of the silver amount to the gelatin 
amount is .0 or more. 

EXAMPLE 3 

To the emulsion of C applied with gold-sulfur sensiti 
zation, 1.2 g of the hydrazine compound shown in Table 
4 was added per one mole of silver, and 200 mg of the 
sensitizing dye shown below per one mole of silver, 
followed by coating similarly as in Example 1. The 
annount of the gelatin amount relative to the silver 
amount is shown in Table 4. These samples were sub 
jected to wedge exposure by Xenon light, and processed 
similarly as in Example l. 

Sensitizing dye: 

O O 

y-n-N 
C CHs C 

(CH) SOSN a (CH)SO Na 

TABLE 4 

Gel amount Gel amount Coated Developed 
in emulsion in protec- silver silver 

Hydrazine layer tive layer amount al 
No. compound (g/m) (g/m) (g/ml) (g/m2) 

I- O O 2.0 2.0 
O. 9 

3 p. S O.2 tf 19 

4. O.7 5 
5 2.0 0.5 3.0 2.9 
6 8 f : 1.2 & F. 2.5 

7 2.5 0.2 r 2.7 
8 ar 0.7 2.3 

9 f 3.0 0.5 4.0 3.8 
O r 1.2 3.4 

m 0.5 3.7 

From Table 4, it can be understood that 90% or more 
of the silver amount coated is developed, and y is 6.0 or 

40 
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9 
13 

.2 
6.7 
0.8 
6.5 
10.3 
6.2 
10.0 
6.0 
- 
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more and also the dot quality is excellent, when the 
ratio of the silver amount to gelatin is 1.0 or more. 

I claim: 
1. A negative type light-sensitive silver halide photo 

graphic material for producing a high contrast image in 
a developing process wherein the photographic mate 
rial is in the developer for 19 seconds or less, said nega 
tive type light sensitive silver halide photographic ma 
terial comprising light-sensitive silver halide emulsion 
provided on a support, wherein the ratio of silver 
amount to gelatin amount (Ag/Gel) (wherein said silver 
amount is the total silver amount in one or more layers 
provided in the same side as said light-sensitive silver 
halide emulsion layer with respect to the support, and 
said gelatin amount is the total gelatin amount in one or 
more gelatin layers provided in the same side as said 
light-sensitive silver halide emulsion layer with respect 
to the support) is 1.0 or more, and a hydrophilic colloid 
layer in said light-sensitive silver halide emulsion con 
tains a hydrazine compound of the Formula (I-b) shown 
below: 

P. P. O. O Formula (I-b) 

wherein R21 represents an aliphatic group, an aromatic 
group or a heterocyclic group, R22 represents hydrogen 
atom, an alkoxy group, a heterocyclic oxy group, an 
amino group or an aryloxy group, Pl and P2 each repre 
sent hydrogen atom, an acyl group or a sulfinic acid 

Dot 
quality The present 
tank invention 

5 O 
5 O 
4. O 
2 X 

5 O 
2 X 
4. O 
2 X 
4. O 
2 X 
l X 

group. 
2. The negative type light-sensitive photographic 

material according to claim 1, wherein said hydrazine 
compound is one of the following compounds: 
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-continued 

t-CSH) 

co-Co NHNHCOCONHOCHs 
t-CSH 

co-Co 
CH-CH=CH 

NHCSNHNHCONH NHNHCOCON 

CH-CH=CH 

CH-CECH 
/ 

CH3NHCSNHNHCONH NHNHCocos 
CH-CECH 

OH 
/ 

NHCSNHNHCONH NHNHCOCON 
N 
CHS 

OCHs 
/ 

NH3CONHNHCONH NHNHCOCON 

CHs 

cascosico-)- NHNHCOCONHOCH 

( 

N 

scounco-O- NHNHCOCOOCH-CECH 

to-Cel-O- NHNHCOCONHOCH3 

ascenico-)- NHNHCOCONHCH3 

to-Cel-O- NHNHCOCON 

ascenicon-)-nucoco 

NHNHCOCONHCH-CECH 

126 

-by-3.0 

l-b-40 

...t-41 

-b-143 

-b-145 

-b-146 

-b-47 

-b-148 

-b-150 
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-continued 
l-h-63 

()--so NHNHCOCONH-CH-CH=CH 
C12H25 

CHS CHs l-b-64 

()-cos NHNHCOCONH N-H 
C3H7 

CHS CH3 

I-- 165 

()--so NHNHCOCONH 
CH CHs 

N - N -b-166 

W-SH 

N - N 

CHS CHS 

CONH NHNHCONH NHNHCOCONH N-H 

CHS CHs 

CHS CHs -b-167 

N-NHCONH NHNHCOCONH Nwa H 

CH CHS CH 

-b-68 

CHS CHs 
CH 

CH2 

3. The negative type light-sensitive silver halide pho 
tographic material according to claim 1, wherein said 
hydrazine compound is used in an amount of 10-5 to 
10 l mole/l mole of silver. 

4. The negative type light-sensitive silver halide pho 
tographic material according to claim 1, wherein the 
amount of said gelatin coated, when containing no poly 
mer latex other than subbing layer on the surface corre 
sponding to the surface of the light-sensitive material, is 
1.8 g/m2 to 5.5 g/m2, and when a polymer latex is con 
tained on that surface, is 1.5 to 6.0 g/m2. 

5. In a method of developing a negative type light 
sensitive silver halide photographic material wherein 
the negative type light-sensitive silver halide material is 
subjected to a developing step in a developer, followed 
by stopping, stabilizing and fixing, the improvement 
wherein the developing step is for 19 seconds or less and 

D-on-O- co-C- 
CHS CHs 

55 
the negative-type light sensitive silver halide material 
comprises light-sensitive silver halide emulsion pro 
vided on a support, wherein the ratio of silver amount 
to gelatin amount (Ag/Gel) (wherein said silver amount 

60 is the total silver amount in one or more layers provided 
in the same side as said light-sensitive silver halide emul 
sion layer with respect to the support, and said gelatin 
amount is the total gelatin amount in one or more gela 
tin layers provided in the same side as said light-sensi 

6s tive silver halide emulsion layer with respect to the 
support) is 1.0 or more, and a hydrophilic colloid layer 
in said light-sensitive silver halide emulsion contains a 
hydrazine compound of the formula (I-b) shown below: 
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Formula (I-b) 

wherein R21 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. 

6. The method of developing a negative type light 
sensitive silver halide photographic material according 

5 
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to claim 5. wherein said hydrazine compound is used in 
an amount of 10-5 to 10- mole/mole of silver. 

7. The method of developing a negative type light 
sensitive silver halide photographic material according 
to claim 5, wherein the amount of said gelatin coated, 
when containing no polymer latex other than subbing 
layer on the surface corresponding to the surface of the 
light-sensitive material. is 1.8 g/m to 5.5 g/ml and 
when a polymer latex is contained on that surface, is 1.5 
to 6.0 g/m2. 

8. The method of claim 5, wherein the developing 
time is 15 seconds or less. 

9. The method of claim 8, wherein the developing 
time is 10 to 15 seconds. 

k xk ck k x: 


