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[57] ABSTRACT 

An image-forming process for silver halide photographic 
material is disclosed, in which the photosensitive material 
have at least one silver halide emulsion layer on a support 
and contains a hydrzaine compound in the emulsion layer or 
other constitutional layers. The image-forming process com 
prises developing the photographic material containing the 
hydrozine compound of formula (I) with the developing 
agent of formula (H). 

10 Claims, No Drawings 

A statutory invention registration is not a patent. It has 
the defensive attributes of a patent but does not have the 
enforceable attributes of a patent. No article or adver 
tisement or the like may use the term patent, or any term 
suggestive of a patent, when referring to a statutory 
invention registration. For more speci?c information on 
the rights associated with a statutory invention registra 
tion see 35 U.S.C. 157. 
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IMAGE-FORMING PROCESS 

FIELD OF THE INVENTION 

The present invention relates to an image-forming process 
for providing a ultrahigh contrast with a silver halide pho 
tographic material, more particularly, to an image-forming 
process which is capable of forming ultrahard image with a 
developing solution containing no dihydroxybenzene series 
developing agent. 

BACKGROUND OF THE INVENTION 

In a ?eld of a graphic art, in order to improve a repro 
duction of an image of a continuous gradation with a 
halftone dot image or a reproduction of a line image, an ' 
image~forming system showing a ultrahard (in particular, 
gamma ('y) is 10 or more) photographic characteristic is 
required. 
A lithographic developing system utilizing a so-called 

“infectious development eifect” has been used from the past 
as a method for obtaining a photographic characteristic of a 
high contrast but it has a defect that a developing solution is 
instable and di?icult to use. 

Meanwhile, a method. for obtaining it with a more stable 
developing solution includes the methods described in U.S. 
Pat. Nos. 4,224,401, 4,168,977, 4,166,742, 4,311,781, 
4,272,606, 4,221,857, 4,332,878, 4,634,661, 4,618,574, 
4,269,922, 5,650,746, and 4,681,836. 
The image-forming system is a system in which a silver 

halide photographic material of a surface latent image type 
containing a hydrazine derivative is processed in a stable 
MQ developing solution of pH 11 to 12.3 (an MQ devel 
oping solution means a developing solution using hydro 
quinone and p-aminophenol in combination) or a PQ devel 
oping solution (which means a developing solution using 
hydroquinone and 1-phenyl-3-pyrazolidones in combina 
tion) to obtain a ultrahard negative image having 7 exceed 
ing 10. 

According to this process, a photographic characteristic of 
a ultrahard contrast and a high sensitivity can be obtained 
and sul?te of a high concentration is allowed to add to a 
developing solution. Accordingly, a stability of the devel 
oping solution against air oxidation is improved with great 
strides as compared with a conventional lithographic devel 
oping solution. 

With respect to a light-sensitive material for a daylight 
which is used for a dot to dot work process, trying to 
faithfully carry out, for example, a superposed dot to dot 
work of a halftone dot original and a line image original 
requires a ultrahard image-forming system. The image 
forrning system described above using a hydrazine deriva 
tive is effective as well for this purpose, and the speci?c 
examples for application thereof are disclosed in JP-A-62 
640 (the term “JP-A” as used herein means an unexamined 
published Japanese patent application), JP-A-62-235938, 
JP-A-62-235939, JP-A-63-l04046, JP-A-63-l03235, JP-A 
63-296031, JP-A-63-314541, and JP-A-64- 13545. 

Meanwhile, it is well known in the arts that endiols such 
as ascorbic acid functions as a developing agent and are paid 
attention as a developing agent having no ecological and 
toxicological problems described above. It is indicated in, 
for example, U.S. Patents 2,688,549 and 3,826,654 that an 
image formation is possible under a high alkaline condition 
of at least pH 12 or higher. However, an image of a high 
contrast can not be obtained with these image-fomiing 

15 

20 

25 

30 

35 

40 

55 

65 

processes. 
Increasing a contrast with a developing system using 

ascorbic acid has been tried to some extent. For example, 
Zwicky indicates that a kind of a lithographic effect is 
developed when ascorbic acid is used as a sole developing 
agent (J. Phot. Sc. Volume 27, pp. 185 (1979)) but it was a 
system having a pretty low contrast as compared with a case 
of a hydroquinone developing agent system. Further, a 
system in which a di-quatemary ammonium salt and ascor~ 
bic acid are used in combination is disclosed in U.S. Patent 
T896,022 and JP-B- 46939 (the term “JP-B” as used herein 
means an examined Japanese patent publication) but an 
e?ect for an increased contrast is scarcely found while a 
development accelerating effect is seen. An effect for a 
combined use of ascorbic acid and a quaternary salt is 
described as well in JP-A-3-249756 and 4-32838 but a 
contrast of an image obtained is not suf?cient. 

Further, it is indicated in JP~A-5-88306 that a high con 
trast can be obtained by using ascorbic acid as a sole 
developing agent and maintaining pH to 12.0 or higher but 
a problem is involved in a stability of the developing 
solution. 

There also is a case (U.S. Pat. No. 3,730,727) that use of 
a speci?c developing solution using ascorbic acid and a 
hydrazine derivative as the main components can provide a 
developing system giving a high sensitivity and low stain 
and fog but nothing is described on an improvement in a 
contrast. 

A ultrahard image-forming system using a hydrazine 
derivative is a system using a dihydroxybenzene compound 
such as hydroquinone as a developing agent as described 
above and has several disadvantages from ecological and 
toxicological points of view. For example, hydroquinone is 
an undesirable component because of an allergic disadvan 
tages, and 1-phenyl-3-pyrazolidones are a component hav 
ing an inferior biodegradation. Further, sul?te of a high 
concentration shows a high COD (chemical oxygen 
demand). In this image-forming system, amines described in 
U.S. Pat. No. 4,975,354 are usually used in combination but 
not preferred in terms of a toxicity and a volatility. 

Accordingly, the object of the present invention is to 
provide a novel image-forming process which makes it 
possible to obtain a high contrast image required in a graphic 
art ?eld by using a developing solution having no problem 
against an ecological system and a working environment. 

SUMMARY OF THE INVENTION 

The objects of the present invention have been achieved 
by an image~forming process in which a photographic 
material having at least one silver halide emulsion layer on 
a support and containing a hydrazine compound in the above 
emulsion layer or the other constitutional layers, is subjected 
to a development processing in a developing solution after 
exposing, wherein the above hydrazine compound is repre 
sented by the following formula (I); the above developing 
solution contains a developing agent represented by the 
following formula (II) and does not substantially contain a 
dihydroxybenzene developing agent: 

wherein R1 represents an aliphatic group or an aromatic 
group; R2 represents a hydrogen atom, an alkyl group, an 
aryl group, an unsaturated heterocyclic group, an alkoxy 
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group, an aryloxy group, an amino group, a hydrazinc group, 
a carbamoyl group, or an oxycarbonyl group; G1 represents 
—CO—, —SO2—, —SO—, 

—CO—CO—, a thiocarbonyl group, or an iminomethylene 
group; both of A1 and A2 represent a hydrogen atom, or 
either of them represents a hydrogen atom and another 
represents a substituted or non-substituted alkylsulfonyl 
group, a substituted or non-substituted arylsulfonyl group, 
or a substituted or non-substituted acyl group; R3 is the same 
groups as those de?ned for R2 or may be different from R2; 
provided that at least one of R1 and R2 has a ballast group, 
at least one of R1 and R2 has a group enhancing an 
adsorption to a silver halide grain surface, R1 has a trialky 
lammonium group, or R1 has an alkylthio group (including 
a cycloalkylthio group) or an arylthio group, except that R1 
has the following structure; 

wherein R7 represents a group containing three or more units 
of —CH2CH2O—- in sequence or a group containing pyridi 
num group; and n is 1 or 2; 

(11) 

wherein R21 and R22 each represent a hydroxy group, an 
amino group, an acylamino group, an alkylsulfonylamino 
group, an arylsulfonylamino group, an alkoxycarbony 
lamino group, a mercapto group, or an alkylthio group; P 
and Q each represent a hydroxy group, a carboxyl group, an 
alkoxy group, a hydroxyalkyl group, a carboxyalkyl group, 
a sulfo group, a sulfoalkyl group, an amino group, an 
aminoalkyl group, an alkyl group, or an aryl group, or P and 
Q represent an atomic group forming a 5- to 7-membered 
ring together with two vinyl carbon atoms on which R1 and 
R2 are substituted and a carbon atom on which Y is substi 
tuted; Y represents =0 or =N-R3; and R3 represents a 
hydrogen atom, a hydroxyl group, an alkyl group, an acyl 
group, a hydroxyalkyl group, a sulfoalkyl group, or a 
carboxyalkyl group. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The hydrazine compound represented by formula (I) will 
be explained in detail. 

In formula (I), the aliphatic group represented by R1 has 
preferably 1 to 30 carbon atoms and particularly is a linear, 
branched or cyclic alkyl group having 1 to 20 carbon atoms, 
wherein the branched alkyl group may be cyclized so that a 
saturated heterocyclic group containing therein one or more 
hetero atoms is formed; and this alkyl group may have a 
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4 
substituent such as an alkyl group, an aryl group, an alkoxy 
group, a sulfoxy group, a sulfonamide group, and a carbon 
amide group. 

In formula (I), the aromatic group represented by R1 is a 
monocyclic or dicyclic aryl group or an unsaturated hetero 
cyclic group, wherein the unsaturated heterocyclic group 
may be condensed with a monocyclic or dicyclic aryl group 
to form a heteroaryl group. It includes, for example, a 
benzene ring, a naphthalene ring, a pyridine ring, a pyrimi 
dine ring, an imidazole ring, a pyrazole ring, a quinoline 
ring, an isoquinoline ring, a benzimidazole ring, a thiazole 
ring, and a benzothiazole ring. Of them, that containing a 
benzene ring is preferred. 

Particularly preferred as R1 is an aryl group. 
The aryl group or the unsaturated heterocyclic group of 

R1 may be substituted. Example of the representative sub 
stituent includes, for example, an alkyl group, an aralkyl 
group, an alkenyl group, an alkynyl group, an alkoxy group, 
an aryl group, a substituted amino group, a ureido group, a 
methane group, an aryloxy group, a sulfamoyl group, a 
carbamoyl group, an alkyl- or arylthio group, an alkyl- or 
arylsulfonyl group, an alkyl- or arylsul?nyl group, a 
hydroxy group, a halogen atom, a cyano group, a sulfo 
group, an aryloxycarbonyl group, an acyl group, an alkoxy 
carbonyl group, an acyloxy group, a carbonarnide group, a 
sulfonamide group, a carboxyl group, a phosphoric amide 
group, a diacylamino group, an imide group, and a 
R2—NH—CO~—NR2—CO— group. The preferred sub 
stituents include a linear, branched or cyclic alkyl group 
(preferably that having 1 to 20 carbon atoms), an aralkyl 
group (preferably a monocyclic or dicyclic one having I to 
3 carbon atoms in an alkyl portion), an alkoxy group 
(preferably that having I to 20 carbon atoms), a substituted 
amino group (preferably an amino group substituted with an 
alkyl group having 1 to 20 carbon atoms), an acylamino 
group (preferably that having 2 to 30 carbon atoms), a 
sulfonamide group (preferably that having 1 to 30 carbon 
atoms), a ureido group (preferably that having 1 to 30 carbon 
atoms), and a phosphoric amide group (preferably that 
having 1 to 30 carbon atoms). 

In the case where R1 is an aryl group and the substituent 
therefor is an arylsulfonamide group, there is excluded from 
the present invention, a group in which a group substituted 
to an aryl group of the arylsulfonamide group contains three 
or more —CH2—CH2O— units in the structure thereof, or 
a group containing a pyridinium group. 

In formula (I), the alkyl group represented by R2 is 
preferably an alkyl group having 1 to 4 carbon atoms and 
may have a substituent such as a halogen atom, a hydroxyl 
group, a cyano group, a carboxy group, a sulfo group, an 
alkoxy group, a phenyl group, an acyl group, an alkoxycar 
bonyl group, an aryloxycarbonyl group, a carbamoyl group, 
an alkyl- or arylsulfonyl group, a sulfamoyl group, a nitro 
group, a heteroaromacyclic group, and a R1—NA1—NA2— 
G1— group. These substituent groups may further be sub 
stituted. 

A monocyclic or dicyclic aryl group is preferred as the 
aryl group, and it is, for example, that containing a benzene 
ring. This aryl group may be substituted and the examples of 
the substituent are the same ones as the case of the alkyl 
group. 

Preferred as the unsaturated heterocyclic group is a 5- to 
6-membered unsaturated heterocyclic group containing at 
least one of a nitrogen atom, an oxygen atom and a sulfur 
atom in the ring, which includes, for example, an irnidazolyl 
group, a pyrazolyl group, a triazolyl group, a tetrazolyl 
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group, a pyridyl group, a pyridinium group, a quinolium 
group, and a quinolinyl group. The pyridyl group or the 
pyridinium group is particularly preferred. 
An alkoxy group having 1 to 8 carbon atoms is preferred 

as the alkoxy group and may be substituted with a halogen 
atom and an aryl group. 
A monocyclic group is preferred as the aryloxy group and 

a substituent includes a halogen atom. 

Preferred as the amino group are a non-substituted amino 
group, an alkylarnino group having 1 to 10 carbon atoms, 
and an arylamino group and may be substituted with an alkyl 
group, a halogen atom, a cyano group, a nitro group, and a 
carboxy group. 

Preferred as the carbamoyl group are a non-substituted 
carbamoyl group, an alkylcarbarnoyl group having 1 to 10 
carbon atoms, and an arylcarbamoyl group and may be 
substituted with an alkyl group, a halogen atom, a cyano 
group, and a carboxy group. 

Preferred as the oxycarbonyl group are an alkoxycarbonyl 
group having 1 to 10 carbon atoms, and an aryloxycarbonyl 
group and may be substituted with an alkyl group, a halogen 
atom, a cyano group, and a nitro group. 

In the case where G1 is —CO—, of the groups repre 
sented by R2, preferred is a hydrogen atom, an alkyl group 
(for example, methyl, trifluoromethyl, 3-hydroxypropyl, 
3~methanesulfonamidepropyl, and phenylsulfonylmethyl), 
an aralkyl group (for example, o-hydroxybenzyl), or an aryl 
group (for example, phenyl, 3,5-dichlor0phenyl, o-methane 
sulfonamidephenyl, 4-methanesulfonylphenyl, and 2-hy 
droxymethylphenyl). A hydrogen atom is particularly pre 
ferred. 

In the case where G1 is ~SO2——, R2 is preferably an alkyl 
group (for example, methyl), an aralkyl group (for example, 
o-hydroxybenzyl), an aryl group (for example, phenyl), or a 
substituted amino group (for example, dirnethylarnino). In 
the case where G1 is a -—SO— group, preferred R2 includes 
a cyanobenzyl group and a methylthiobenzyl group, and in 
the case where G1 is -—PO(R2)——, R2 is preferably methoxy, 
ethoxy, butoxy, phenoxy, or phenyl. In particular, phenoxy is 
suitable. In the case where G1 is an N-substituted or non 
substituted iminomethylene group, preferred R2 is methyl, 
ethyl, or substituted or non-substituted phenyl. 

The substituents for R1 can be applied as well to the 
substituents for R2. 
A —CO~— group is most preferred as G in formula (I). 

Also, R2 may be a portion of Gl-R2 to split off from a 
residual part and may cause a cyclization reaction by which 
a cyclic structure containing the atoms in the portion of 
—G1—R2 is formed. To be concrete, example of R2 may be 
represented by formula (a): 

_R,_z1 (a) 

wherein Z1 is a group which can nucleophilically attack G1 
to split a Gl-R3 —Z1 portion off from a residue of the 
molecule; and R3 is obtained by removing one hydrogen 
atom from R2 and nucleophilically attacks G1 to make G1, 
R3 and Z1 possible to form a cyclic structure. 
To be further detailed, Z1 is a group which can readily 

react nucleophilically with G1 to split a R,-N:N group from 
G1 when the hydrazine compound of formula (I) forms the 
following reaction intermediate by oxidation: 

To be concrete, Z1 may be a functional group which reacts 
directly with G1, such as OH, SH, NHR4 (wherein R4 is a 
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6 
hydrogen atom, an alkyl group, an aryl group, —COR5, or 
—SO2R5, in which R5 represents a hydrogen atom, an alkyl 
group, an aryl group, or a heterocyclic group), and COOH 
(in which OH, SH, NHR4 and —COOH may temporarily be 
so protected that these groups are formed by a hydrolysis 
with alkali), or may be a functional group which reacts with 
a nucleophilic agent such as a hydroxyl ion and a sulfurous 
acid ion to become possible to react with G1, such as 
—COR6 and —C(=N- 7)-R6 (R6 and R7 each represent a 
hydrogen atom, an alkyl group, an alkenyl group, an aryl 
group, or a heterocyclic group). —5- or 6-membered one is 
preferred as a ring formed by G1, R3 and Z1. 
Of those represented by formula (a), those represented by 

formulas (b) and (0) can be used as a preferred one: 

wherein R1,1 to Rb4 each represents a hydrogen atom, an 
alkyl group (preferably that having 1 to 12 carbon atoms), an 
alkenyl group (preferably that having 2 to 12 carbon atoms), 
or an aryl group (preferably that having 6 to 12 carbon 
atoms), and it may be the same or different; B is the atoms 
necessary to complete a 5- or 6-membered ring which may 
have a substituent; and m and n each are 0 or 1 and (n+m) 
is l or 2. 
The 5- or 6-membered ring formed by B in formula (b) 

includes, for example, a cyclohexene ring, a cyclopentene 
ring, a benzene ring, a naphthalene ring, a pyridine ring, and 
a quinoline ring. Z1 is the same as that in formula (a). 

RC3 (c) 
l 

'(rNigi-cRcrRczigzi 
wherein RC1 and RC2 each represents a hydrogen atom, an 
alkyl group, an alkenyl group, an aryl group, or a halogen 
atom and may be the same or different; RC3 represents a 
hydrogen atom, an alkyl group, an alkenyl group, or an aryl 
group; and p represents an integer of 0 to 2 and q represents 
1 to 4. 

RC1, RC2 and RC3 may be combined with each other to 
form a ring as long as Z1 is of a structure in which Z1 may 
be an intermolecular nucleophilic attack to C1. 

RC1 and RC2 each are preferably a hydrogen atom, a 
halogen atom, or an alkyl group, and RC3 is preferably an 
alkyl group or an aryl group. 

q represents preferably 1 to 3. p represents 1 or 2 when q 
is l, 0 or 1 when q is 2, and 0 or 1 when q is 3. When q is 
2 or 3, (CRclRcz)A may be the same or di?erent. Z1 
represents the same as that in formula (a). 

A1 and A2 each is a hydrogen atom, an alkylsulfonyl or 
arylsulfonyl group having 20 or less carbon atoms (prefer 
ably phenylsulfonyl or phenylsulfonyl which is substituted 
so that a sum of a Hammett’s substituent constant becomes 
—0.5 or more), an acyl group having 20 or less carbon atoms 
(preferably benzoyl or benzoyl which is substituted so that 
a sum of a Harnmett’s Substitution Constant may be —0.5 or 
more), or a linear, branched or cyclic, non-substituted and 
substituted aliphatic acyl group (a substituent includes a 
halogen atom, an ether group, a sulfonamide group, a 
carbonamide group, a hydroxyl group, a carboxy group, and 
a sulfonic acid group). 
A hydrogen atom is the most preferred as A1 and AZ. R1 

or R2 in formula (I) may have a ballast group or polymer 
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incorporated thereinto, which is conventionally used for an 
immobile photographic additive such as a coupler. The 
ballast group having 8 or more carbon atoms, is compara 
tively inactive to the photographic characteristics, and is 
selected from, for example, an alkyl group, an alkoxy group, 
a phenyl group, an alkylphenyl group, a phenoxy group, and 
an alkylphenoxy group. Also, the polymer described in 
JP-A-l-100530 may also be used. 

R1 or R2 in formula (I) may incorporates a group for 
strengthening an adsorption to a surface of a silver halide 
grain. Examples of the adsorbing group include a thiourea 
group, a heterocyclic thioamide group, a mercapto hetero 
cyclic group, and a triazole group, which are described in 
US. Pat. Nos. 4,385,108 and 4,459,347,]P-A-59-195,233, 
JP-A-59- 200,231, JP-A-59-201,045, JP-A-59-201,046, 
JP-A-59-201,047, JP-A- 59-201,048, .TP-A-59-201,049, 
JP-A-61-170,733, JP-A-61-270,744, JP-A-62-948, JP-A 
63-234,244, JP-A-63-234,245, and JP-A-63-234,246. 

In the present invention, preferably used is the hydrazine 
compound represented by formula (I) having a ballast group, 
an immobile group such as a polymer group, or a group 
enhancing adsorption property to a surface of a silver halide 
grain into R1 or R2 described above, or the hydrazine 
compound represented by the following formula (X): 

(R11)3N+‘Rr2‘L11'(R13'L1i)m'R14‘NI'INH-G1r'Rrs X— (X) 

wherein L11 represents a single bond, —O—, —S—, 
—NR16—, —CO, —SO12—, —P(O)(G12R16)-, or the com 
bination thereof; L12 represents —SO2NR16—, 
—NR16SO2NR16—, —CONR16——, —NR16CONR,6—, or 
—G 12P(O)(G12R16)NR16-, in which G12 represents a single 
bond, —O--, or —NR16-—, wherein R16 represents a hydro 
gen atom, an aliphatic group, or an aromatic group; G11 is 
the same as G in formula (I), and R15 is the same as R2 in 
formula (I); R11 represents an aliphatic group or an aromatic 
group (three Rn’s may be the same or different), and R12, 
R13 and R14 each represents a divalent aliphatic group or 
aromatic group; In is 0 or 1, and X" represents a paired anion 
portion in the case where X- forms a paired anion or an 
intermolecular salt. 

In formula (X), the aliphatic group represented by R11 has 
preferably 1 to 30 carbon-atoms and is particularly a linear, 
branched or cyclic alkyl group having 1 to 20 carbon atoms. 

In formula (X), the aromatic group represented by R11 is 
a monocyclic or dicyclic aryl group or and an unsaturated 
heterocyclic group, wherein the unsaturated heterocyclic 
group may be condensed with an aryl group. 
The aliphatic group or the aromatic group of R1 may be 

substituted and examples of the substituents include, for 
example, an alkyl group, an aralkyl group, an alkenyl group, 
an alkynyl group, an alkoxy group, an aryl group, a substi 
tuted amino group, a ureido group, a urethane group, an 
aryloxy group, a sulfamoyl group, a carbamoyl group, an 
alkyl- or arylthio group, an alkyl- or arylsulfonyl group, an 
alkyl- or arylsul?nyl group, a hydroxy group, a halogen 
atom, a cyano group, a sulfo group, an aryloxycarbonyl 
group, an acyl group, an alkoxycarbonyl group, an acyloxy 
group, a carbonarnide group, a sulfonarnide group, a car 
boxyl group, a phosphoric amide group, a diacylarnino 
group, and an irnide group. The preferred substituents 
include an alkyl group (preferably having 1 to 20 carbon 
atoms), an aralkyl group (preferably having 7 to 30 carbon 
atoms), an alkoxy group (preferably having 1 to 20 carbon 
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8 
atoms), a substituted amino group (preferably an amino 
group substituted with an alkyl group having 1 to 20 carbon 
atoms), an acylamino group (preferably having 2 to 30 
carbon atoms), a sulfonarnide group (preferably having 1 to 
30 carbon atoms), a ureido group (preferably having 1 to 30 
carbon atoms), and a phosphoric amide group (preferably 
having 1 to 30 carbon atoms). These groups may further be 
substituted. 

Three Rn’s in formula (X) may be the same or different 
and may be combined with each other to form a ring. 

In formula (X), the aliphatic group represented by R12, 
R13 and R14 preferably has 1 to 30 carbon atoms, particu 
larly a linear, branched or cyclic alkyl group having 1 to 20 
carbon atoms. 

In formula (X), the aromatic group represented by R12, 
R13 and R14 is a monocyclic or dicyclic aryl group or an 
unsaturated heterocyclic group, wherein the unsaturated 
heterocyclic group may be condensed with an aryl group. 

Preferred as R12 is an alkyl group having 1 to 10 carbon 
atoms, and preferred as R13 and R14 is an aryl group, 
particularly preferably contains a benzene ring. 
The aliphatic group or the aromatic group of R12, R13 and 

R14 may be substituted, and those enumerated as the sub 
stituent for R11 can be applied as the representative sub 
stituent therefor. 

In formula (X), L11 represents a single bond, a 
—O—group, a —S- group, a —NR16— group, a ——CO 
group, a —SO12— group, a -P(O)(G12R16)—group, or the 
combination thereof and represents preferably a 
—S02NR16_ group’ a _NR16So12NR16_gr0l-1p’ a 
—CONRm-group, a —NR16CONR16— group, or a 
—G12P(O)(G12R16)NR16—group, particularly preferably 
represents —CONR16—. 

In formula (X), of the groups represented by L12, par 
ticularly preferred is —SO2NR16—. 

In formula (X), m is 0 or 1, preferably 1. RTS is preferably 
a hydrogen atom or an alkyl group having 1 to 6 carbon 
atoms, particularly preferably a hydrogen atom. In the case 
where the compound represented by formula (X) contains 
two or more R16 and G12, which may be the same or 
different. Rn, R12, R13, R14 or R15 in formula (X) may have 
a ballast group or polymer incorporated therein, which is 
conventionally used for an immobile photographic additive 
such as a coupler. The ballast group having 8 or more carbon 
atoms, is relatively inactive to the photographic character 
istics, and can be selected from, for example, an alkyl group, 
an alkoxy group, a phenyl group, an alkylphenyl group, a 
phenoxy group, and an alkylphenoxy group. Also, the com 
pounds described in JP-A-l- 100530 can be used as the 
polymer. R11, R12, R13, R14 or R15 in formula (X) may be 
incorporated into a group enhancing adsorption property to 
a surface of a silver halide grain. Examples of the adsorbing 
group include a thiourea group, a heterocyclic thioamide 
group, a mercapto heterocyclic group, and a triazole group 
which are described in U.S. Pat. Nos. 4,385,108 and 4,459, 
347, JP-A-59~195,233, JP-A-59' 200,231, JP-A-59-201, 
045, JP-A-59-201,046, IP-A-59-201,047, JP-A- 59-201, 
048, JP-A-59-201,049, JP-A-6l-170,733, JP-A-61 
270,744, JP-A-62-948, ]P-A-63-234,244, JP-A-63-234,245, 
and JP-A- 63-234,246. 
The examples of the compounds represented by formula 

(I) will be shown below but the present invention will not be 
limited thereto. 
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SOZNH NI-lNl-ICHO 

e 

(lioc?zc?zhNcl-lz?mi 
c19 0 

6B L97 

(CH30Cl-lzCH2OCl-12CH2)3NCH2(|IlNl-I NI-I?Nl-l Nl-INl-ICHO 
c16 0 0 

9 L98 

(CH3)NCH7_CH2 SOZNH NHNHCHO 

C16 

63 1-99 

(CH3)NCH2CI-lz NHNHCHO 

Cle 

In addition to the compounds described above, the hydra- derivative is preferably added to a silver halide emulsion 
zine derivative used in the present invention includes those layer and the other hydrophilic colloid layers in the silver 
described in Research Disclosure Item 23516 (November 25 halide photographic material of the present invention. 
1983, PP- 346) and the publi'lidtionS Cited therein, and in Examples of the nucleation accelerator, include an amine 
additiOn, NOS. dgrivative, an onium Salt’ a disul?de derivative’ and a 
4,278,748, 4,385,108, 4,459,347, 4,560,638, and 4,478,928, hydroxylamine den-vativa 
British Patent 2,011,39113, JP-A-60-179,734, .lP-A-62-270, 30 AS the amine derivative, the compounds described in 
948’ JIM-63497751’ “LA-61470333’ IPA-692704744’ JP-A- 60-140,340, JP-A-62-50,829, JP-A-62-222,241,JP-A 
JP-A-62-948, 0r N0. JP_A_62_280,733’ JP_A_63_124,045, JP_A_63_ 
JP 'A'62'178’246’ JP'A'63' 32,538’ JP'A'634O4’O47’ 133145 and JP-A-63- 286 840 may be used and more 
IRA-63421338’ ‘IRA-63429337’ ‘IF-A‘ 63'223’744’ referabl the corn ounds havin a on adsorbin ro - 
JP-A-63-234,244, JP-A-63-234,245, JP-A-63- 234,246, P .y . P . .g gr P g p P 

35 erty to silver halide, described in JP-A- 63-l24,045, JP-A JP-A-63-294,552, JP-A-63-306,438, JP-A-l-100,530, JP-A- . 
1_105 941 JP_A_1_105 943 JP_A_64_10 233 JP_A_1_90 63-l33,l45 and IP-A-63-286,840, the compounds having a 

3'P_A,_ 1_276128 , JP_’A_1_283 548 ’JP_:A_1_280 747’ total carbon atom Of 20 01' more, described in JP-A-62 
J1;v_A:A_1__283,54_87 JZP_A,_1_285’94O, iP_A,_2_2541’ JP_,A_2: 222,241, and 11116 amine compounds having an ethylene 
77057, JP_A_2_19g,440, JP_A_ 2,198,441’ ‘TP_A_198’442, group, described in US. Pat. No. 4,975,354 and EP 
]P_A..2_196’234, ]P_A-2_196,235, ]P_A_ 2-220942, ]p_A_ 4° 458P706A, and the compounds described in JP-A-62-50829 
2-221,953, JP-A-2-221,954, JP-A-2-302,750, and .lP-A-2- may be used 
304,550 and Japanese patent application No. 63- 179,760. A pyridinium Salt, an ammonium Salt of a phosphonium 
An addition amount of the hydrazine derivative used in salt is preferred as the onium salt. The compounds described 

the present invention is preferably 1X1O_6 to 5X10“2 mole in Japanese patent application No. 5-97866 can be used as 
per mole of silver halide, and in particularly, preferred 45 an example of the preferred pyridinium salt. Further, the 
within a range of 1X10"5 to 2X1O_2 mole per mole of silver compounds described in JP-A-62-250,439 and JP-A-62-280, 
halide. 733 can be used as an example of the preferred ammonium 
The hydrazine derivatives used in the present invention salt. The compounds described in JP-A-61-l67,939 and 

may be dissolved in a suitable solvent, for example, alcohols JP-A-62-280,733 can be used as an example of the preferred 
(methanol, ethanol, propanol, and ?uorinated alcohol), 50 phosphonium salt. 
ketones (acetone and methyl ethyl ketone), dimethylforma- The compounds described in, for example, JP-A-61 
rnide, dimethylsulfoxide, and methyl cellosolve. 198,147 can be used as the disul?de derivative. 

Further, the hydrazine derivatives may be dissolved with Example of the hydroxymethyl derivative includes the 
an aid of an oil such as dibutyl phthalate, tricresyl phosphate, compounds described in, for example, US. Pat. Nos. 4,698, 
glyceryl triacetate, and diethyl phthalate, and an auxiliary 55 956 and 4,777,118, EP 231,850, and JP-A-62-50,829, more 
solvent such as ethyl acetate and cyclohexanone to mechani- preferably a diaryl methacrynol derivative. 
cally disperse the emulsi?ed solution thereof by the well The compounds described in, for example, JP-A-3 
known dispersing methods as well. 168735 and JP-A-2-271351 can be used as the acetylene 

Alternatively, the powders of the hydrazine derivatives 60 derivative. 
can be dispersed in water by a known solid dispersing 
method in a ball mill, a colloid mill or a supersonic wave as 
well. 
A nucleation accelerator such as an amine derivative, an 

onium salt, a disul?de derivative, and a hydroxylarnine 

The compounds described in, for example, JP-A-3_ 
168736 can be used as the urea derivative. 
The examples of the nucleation accelerator will be shown 

but the present invention will not be limited to the following 
compounds. ‘ 
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