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@ Light-sensitive silver halide photographic material.

@ There is disclosed a light-sensitive silver halide photographic material which comprises, in a light-sensitive
silver halide photographic material provided by coating at least one layer of hydrophilic colloidal layer including
light-sensitive silver halide photographic emulsion layer on a support, containing a specific hydrazide derivative
in the light-sensitive silver halide emulsion layer and containing, in the hydrophilic colloidal layer, at least one
compound selected from each of the groups A and B consisting of the compounds represented by the formulae
(I1) to (VIIl) as specified in the specification.
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Light-sensitive silver halide photographic material

BACKGROUND OF THE INVENTION

This invention relates to a light-sensitive silver halide photographic material which provides high
contrast image, more particularly, to a light-sensitive silver halide photographic material improved in
problems in contrast increasing technique caused by using a hydrazide compound.

In recent years, in the fields of printing and photomechanical process, colorination or complication of
the printing material has remarkably been progressed. Therefore, demands for improvement in quality and
stabilization of quality of a light-sensitive silver halide photographic material for printing (hereinafter referred
to as "light-sensitive printing material") which is an intermediate medium of printing have been increased
year by year. Heretofore, the general light-sensitive printing material has been provided the so-called "lith
phenomenon" processing suitability in order to accomplish high quality. However, in the "lith phenomenon”,
it has been well known for a person skilled in the art that it is systematically impossible to contain high
concentration sulfite ion which is a preservative in a developing solution so that stability of the developing
solution is remarkably inferior.

As the technique for overcoming unstability of the "lith phenomenon" and obtaining a high contrast
image which is the same as the "lith phenomenon", attempts have been done as disclosed in some patent
documents. For example, there have been disclosed the technique of obtaining a contrast increased image
in Japanese Provisional Patent Publications No. 16623/1978, No. 20921/1978, No. 20922/1978, No.
49429/1978, No. 66731/1978, No. 66732/1978, No. 77616/1978,. No. 84714/1978, No. 137133/1978, No.
377321979, No. 40629/1979, No. 52050/1980, No. 90940/1980 and No. 67843/1979, etc. In the processing
methods of the methods for forming an image using these hydrazide compounds, it is necessary to be a pH
value of the developing solution containing the hydrazide compounds or a pH value of the processing
developing solution of a light-sensitive photographic material containing the hydrazide compounds to high
level to obtain high contrast image, but the technique involves the problem that high pH value decreases
effective lifetime of the developing solution.

To the contrary, in Japanese Provisional Patent Publication No. 106244/1981, there is described that by
containing a hydrazide compound and a development accelerating amount of an amino compound during
image formation, a high contract image can be formed with a relatively low pH (11 o 11.5).

These image forming methods using the hydrazide compound can be obtained exiremely high conirast
image. In general, unless suitable replenishment of a development replenishing agent is supplied to a
photographic processing solution, fog, etc. which are not preferred for photographic performances will be
caused. However, in the method of using the hydrazide, even when exhaustion of the photographic
processing solution is not so remarkable, at an undeveloped portion, for example, generation of black dots
(hereinafter referred to as "pepper fog") such as black sesame between halftone dots during screen
photographying using a contact screen of the light-sensitive printing material can be observed so that it
sometimes causes serious defects on commercial values. in the previously mentioned Japanese Provisional
Patent Publications No. 16623/1978 and No. 20921/1978, generation of fog including the aforesaid pepper
fog is restrained by adding benzotriazole as a restrainer in a silver halide photographic emulsion, but the
effect is insufficient and yet high contrast property is sometimes lost, and thus it cannot be said as a
completed technique.

SUMMARY OF THE INVENTION

As the results earnest studies of the inventors of the present invention, they have developed a light-
sensitive silver halide photographic material which does not impair high contrast while restraining fog
including pepper fog which is a defect of the contrast increasing technique using a hydrazide compound.

A first object of the present invention is to provide a light-sensitive silver halide photographic material
which can form a high contrast image stably using a hydrazide compound.

A second object of the present invention is to provide a light-sensitive silver halide photographic
material which is high contrast without generation of fog including pepper fog.

The above objects of the present invention can be accomplished by the light-sensitive silver halide
photographic material which comprises in a light-sensitive siiver halide photographic material provided by
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coating at least one layer of hydrophilic colloidal layer including light-sensitive silver halide photographic
emuision layer on a support, containing a hydrazide derivative in said light-sensitive silver halide emulsion
layer and containing, in said hydrophilic colloidal layer, at least one compound selected from the groups A
and B consisting of:

(Group A):

the compound represented by the formuia (11):

Y Y

1 2
(II)

R
wherein Y1 and Yz may be the same or different and each represent -OH group or -CH20OH group; and R

represents an alkyl group having 1 to 3 carbon atoms;
the compound represented by the formula (ll):

Pl 133
Ho-cl:—z—clz—on (II1)
Ro Ry

wherein R1, R2, Rs and R4 may be the same or different and each represent a hydrogen atom or a lower
alkyl group, and Z represents {CHz }, (where n represents 0 or an integer of 1 to 5),

(where Rs and R¢ each represent a hydrogen atom, a methyl group, an ethyl group or an isopropy! group
provided that the case where both of Rs and Rs are hydrogen atoms is excluded), -CHz-0-CHz , -CH=CH-,
-CaC- or

CIZH 3 CliH 3
-—-Cl:——CEC-—-C-— ; ‘
OH CH3
the compound represented by the formuia (IV):
A—B—CQ~~B~=A-—S-—R
/ 7
X
\ (IV)

A—B—CO—B'—A" —S—-R7

whersin A represents a lower atkylene group,
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—HCH,CH 0= | —CH)CH,04=—CHz~ or
~CH3—CHCH 0%
CH,

B represents a polyalkylene ether group which does not bond with O; A represents a lower alkylene group
or a polyalkylene sther group represented by the formuila:

—tCH,CH,0—CH=—CH=z~ or
2~rp07p CH5=CH3
—tCHCH 0y =~CH-CHz—,
] CH3 CH3

provxded that A and A" cannot be the polyalkylene ether groups at the same tlme. p represents 2 to 30, B
and B’ each represents -NH- or -O-, but the case where both of B and B’ are -0-'s is _excluded, Ry
represents a lower alkyl group, a phenyl group, an aralkyl group or (CHg)qCOOR {where R represents a
lower aralkyl group. g represents 1 to 3, and X represents a divalent group represented by -S-, -O-, -CH,-,

_CIH_CHZ_. , }'IQ"
CH, —CHZCH24<::;2\ or -N-

(where R represents a lower alkyl group); and
the compound represented by the formula (V):

]
J

I
(S0;M)

(V)

wherein A represents

R
(where Rs represents a hydrogen atom or an alkyl group having 1 to 10 carbon atoms, n represents 1 or 2,
and m represents an average degree of polymerization of an integer of 1 to 50, and M represents a
hydrogen atom or an alkaline metlal plate.

{Group B):

the compound represented by the formula (VI):

R g—CH =M (VI)

wherein Riq represents a tetrazaindeny! group or a pentazaindenyi group, n is 1 or 2, and M represents a
hydrogen atom or an alkali metal atom (for example, sodium, potassium, etc.);
the compound represented by the formuhla (vit):
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HO Q OH .
HO OH (VII)

wherein Q represents a substituted or unsubstituted straight aliphatic group having a carbon atom of 1 or
more which bonds pyrocatechol of both sides, or may be formed a ring by bonding one end of an aliphatic
group branched from the straight chain such as siprohydrindene to one end of nucleus of pyrocatechol of
both sides; and

the compound represented by the formula (VIII):

Rio
R
/jij | 13 (VIII)
N
N
Ry Ri4

wherein Ry, Ri2, Rig and Ris may be the same or different and each represent a hydrogen atom, a
halogen atom, a mercapto group, a hydroxy group, an alkyl group, a hydroxyalkyl group, a halogenated
alkyl group, an alkoxy group, an alkyithio group, a phenyl group, a benzyl group, an amino group, an
alkylamino group or a hydrazino group, provided that at least one of Ri1, Ri2, Riz and Ris represents a
mercapto group.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

In the following, the constitution of the present invention will be described in more detail.
The hydrazide derivative to be used in the present invention may include the compounds represented
by the foilowing formulae (I-a), (I-b) and (I-c).

CONHNH—R 15

(Ry5) oS (I-a)
(Co) mNHNH—Rl 6

wherein Ris and Ris each represent an aryl group or a heterocyclic group, Ri7 represents an organic
bonding group, n is 0 to 6 and m is 0 or 1, provided that n is 2 or morse, each Ri; may be the same or
different with each other.

P, P,. O O
L2 9 i

Rz-l—-—N-—N-—C—-C—-Rzz (I-b)

wherein Ra: represents an aliphatic group, an aromatic group or a heterocyclic group, Rz2 represents a
hydrogen atom, an alkoxy group, a heterocyclicoxy group, an amino group or an aryloxy group, each of
which may be substituted or unsubstituted, P1 and P2 each represent a hydrogen atom, an acyl group or a
sulfinic acid group.

Ar-NHNH- é‘:-Rm (I<c)
whersin Ar represents an aryl group containing at least one of a ballast group or a silver halide adsorption
accelerating group, and Rs1 represents a substituted alkyi group.

In the foliowing, the compounds of the formulae (}-a), (I-b) and (I-c) will be described in more detail.
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CONHNH—R 15

(R17)n< (I-a):
(CO)mNHNH—-RlS

In the formula, R1s and Ris each represent an aryl group or a heterocyclic group, Ri7 represents an
organic bonding group, nis 0to 6 and mis O or 1.

The aryl group represented by Ris and Ris may include a phenyl group, a naphthyl group, etc., and
the heterocyclic group may include a pyridyl group, a benzothiazolyl group, a quinolyl group, a thienyl
group, etc., but preferred as Ris and Rie are an aryl group. To the aryl group or the heterocyclic group
represented by Ris and Ri¢ may be introduced various substituents. Such substituents may include, for
example, a halogen atom (e.g. chlorine, fluorine, etc.), an alkyl group (e.g. methyl, ethyl, dodecyl, etc.), an
alkoxy group (e.g. methoxy, ethoxy, isopropoxy, butoxy, octyloxy, dodecyloxy, etc.), an acylamino group,
(e.g. acetylamino, pivalylamino, benzoylamino, tetradecanoylamino, «-(2,4-di-t-amylphenoxy)butyryl amino,
etc), a sulfonylamino group (e.g. methanesulfonylamino, butanesulfonylamino, dodecanesulfonylamino,
benzenesulfonylamino, etc.), a urea group (e.g. phenylurea, ethylurea, etc.), a thiourea group (e.g. phenyi-
thiourea, ethyithiourea, etc.), a hydroxy group, an amino group, an alkylamino group (e.g. methylamino,
dimethylamino, etc.), a carboxy group, an alkoxycarbony! group (e.g. ethoxycarbonyl, etc.), a carbamoy!
group. a sulfo group, eic. The divalent organic group represented by Ri7 may include, for example, an
alkylene group (e.g. methylene, ethylene, trimethylene, tetramethylene, etc.), an arylene group {e.g.
phenylene, naphthylene, etc.), an aralkylene group, etc., and the alkylene group may include in the bonding
an oxy group, a thio group, a seleno group, a carbonyl group,

Ris
_N—

group (where Rig represents a hydrogen atom, an alkyl group or an aryl group), a sulfonyl group, etc.
Various substituents may be introduced in the group represented by Ri7.

Such substituents may include, for example, -CONHNHR:s (where Ris has the same meaning as
defined in the above Ris and Rig), an alky! group, an alkoxy group, a halogen atom, a hydroxy group, a
carboxy group, an acyl group, an aryl group, etc.

Preferred as R+7 is an alkylene group.

Among the compounds represented by the formula (l-a) preferred are the compounds wherein Ris and
Ri¢ are substituted or unsubstituted pheny! group, n = 1 and R17 represents an alkylene group.

Representative compounds represented by the above formula (I-a) are shown below.

Specific compounds
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1
- NHNH O
Co
N NHNH —O

2
. NENH —G— CHs

N NHNH '@— CHy

_» NHNH “©— OCHs

Co

N NHNH -@— OCHs

/ NHNH 'O—OC Hey=n
_Q— OC H.—n

(1]

NHNH

8~

NHNH

NHNH

NHCOCH 0

C 2Hs
NHCOCH 0

E>§(>

—CsHi,
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I ~a — 6
CONHNH—O
CONHNH“@
I —a -7
CONHNH—Q— 0—CH(CH;),
CONHNH—Q— 0—CH(CH;),
I — a - §

CONHNH—@- NHCOC(CH;),
CONHNH—Q— NHCOC(CH,)

- a - g
t—Csﬂgz
CONHNH“O— NHCOCH, 0 _O_ t—CsH,,
t—CsH,,

CONHNH NHCOCH 0 "@ t—CsHi,
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~ CONHNH

CH;

CONHNH

_» CONHNH

CHz

CONHNH

_ CONHNH

CH;

CONHNH

CONHNH

CONHNH

O
-

O— 0CH;
-

NHCNHCsz

g
-

OCHs

CHs

NHCOCH 0- Q— tCsHy,

tCsHlx
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_» CONHNH

CHz

- a =15

_» CONHNH

CONHNH

CHz

- a — 18

CONH

CONHNH

CHz

CONHNH

- a =17

_» CONHNH

CH;

CONHNH

NH

-
-

-
-

NHSO

|

NHCOCH 0

NHCOCH 0

O
s

10

chszs—n

ocszzs—n

NHSOzC; 2Hz 5=

2Cl 2H25 -

«Q
o

$

t"C H11

NHCONH

NHCONH

S

olo

t—CsHu
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I —a —-18

O weanO
CONHNH@- NHCSNH‘@

_ CONENH
CH;

I —a —-19

- CONHNH N% :@
Cis
CONHNH‘@

I - a =290

| s
/ CONHNH—O- NHCOCst—QN :@

CH,

\ S
CONHNH-O- NHCOCH.S —<N :@

I —a —-21

y CONHNH‘@
N commn—@

H“‘C.H|7—CH
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I — a - 22

/ CONHNH‘Q— CH,
' CO—CH

N CONHNH“@— CHa

I - a - 23
Oszst"'n
/CONHNH
CQ—CH\ :
CONHNH‘Q
OCqus-n
I = a2 - 24
NHCSNHCH,
CH,
\CONHNH‘Q
NHCSNHC . Hs
I - a =25

N
Y CONHNH—Q

CH.

N
N CONHNH-Q
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I — a - 26

y CONHNH—Q— NHCOC, 3Hs7 —n
c:
CONHNH—Q— NHCOC, sHz7 —n

I - a —-27

/ CONHNH‘@

CHz
CHz
CONHN ‘@
I —a —-28
/CONHNH
HO - CH
CHz
CONHNH
I - a -29
3
/ CONHNH
CH;

CONHNH‘@"
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I —a =30

_» CONENH

CH
|

CH

N CONHNH

I - a - 31

I —a - 32

I - a - 33

SHI 1

NHCOCHO_O' CsH1,

—CsHi:

2

2

NHCOCHO t=CsHi,

©<>

_» CONHNH CizHzs

CH.
!

s
CONHNH

oo

Cl 2H25

CH, — CONHNH

CH - CONHNH

|

CH; — CONHNH

slole

CH; — CONHNH CH,

CH — CONHNH CH,

oo

CHz - CONHNH CHs
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I — a - 34
'CH,—CONHNH—O- 0C,Hs—n
CH —commn—@— OC(Hs —n
laz-CONHNH—Q— 0C.Hy—n
I —a - 35

CH 2 — CONHNH

—@— NHCOCH:O‘O- C(CHy)s
CH —CONHNH‘Q- NHCOCH:O‘Q— C(CH;)

H, — CONHNH NHCOCHzO-Q— C(CH;3)s
I - a - 36
. CONHNH‘@
C CH 2)3
CONHNH‘@
I - a = 37

Y comma—@— NHCOC(CH;) 3

(CHz2)

N couana-@-— NHCOC(CH, ),
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NH

CONHNH

CH.

l
S
l

CH.
\\CONHNH

- a — 40

- a — 4]

CONHNH

‘CONHNH

CONHNH

CONHNH

-

@@ 5 Q¢

@

NHCOCH,0

NHCOCH,0

COOH

COOH

CH,

CH,

0

NHCOCH o—j{Z;EEF-

C 2Hs
NHCOCH—'" 0
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b
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- a — 42
i
CONHNH—Q- NHCNH -@
i
oommn-@— NHCNH —O
- a — 43
i
CONHNH‘Q— NHCNH —@
i
CONHNHO— NHCNH @
- a — 44
0
N I
CONHNH— NHCNH
0
, N N
CONHNH NHCNH
- a — 45
CONHNH @— NHCOCH— 0 Q tCsHy,
CH’ C Hs tCsHy,
CONHNH -@— NHCOCH—— 0 ‘O- tCell,,

tCsHy,
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— a — 486

OCH,4
CONHNH‘@- NHCNH

CHz

- a = 47

OCH,
CONHNH‘Q~ NHCNH

/ CONHNH‘Q— NHCNH -@
CH— CONHNH - NHCNH —Q

0
l

CONHNH — NHCNH —Q

— a — 48§
(l?sz
/ CONHNH—Q— NHCOCH
CH lcz Hs
AN CONHNH—Q— NHCOCH

C.H

$
I
CONHNH‘@“— NHCOCH

18

O‘Q‘ tCsH,,

tC5H11
0 tCeH1,

tc;Hlx

O—Q tCsH, ,

tCsHy,
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I — a ~- 49

/ CONHNH —Q—, OCH,
CH~——CONHNH —@— OCH;

\ CONHNH'O— OCH,

I — a - 50

Y CONHNH—Q tCsHi

(CH2>2

N
CONHNH— tCsHy,

I - a —-351
CONHNH —/D— NHCOCH S —O— tCsH, ,
CCHz)z
CONHNH—/B- NHCOCH s—@— tCsH,
I — a -52

Y CONHNH—Q‘ tCsH,

(CH:z),

N
CONHNH— tCsH,,
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- a — 54
CONHNH
CHz
CONHNH
- a — 55
CONHNH—U—
(CH, )z
CONHNHU

o

tC

SHll

CONHNHJ®— NHCOCH S ‘Q—

tCstl

tCsH,,

CHs

NHCOCH 0 ‘@

NHCOCH“‘ 0 —Q

NHCOCH,CH,0 —

NHCOCH,CH,0

O
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I - a - 56

NHCONHNHC SNHC,H

CONHNH oHe

CONHNH@'NHCONHNHCSNHC 2H5

I - a - 57
CONHNH NHCOCONHC8 17

gH17

CONHNH@-NHCOCONHG

I - a - 58

CONHNH-<:::>»NHCONH N—<<::j>
-<:::>PNHCONH-N—4<::3>

CONHNH

Next, the compound of the formula (I-b) will be explained.

P, P, O
R &l &2 noi

The aliphatic group represented by Ra: is those having 6 or more of carbon atoms, and particularly
preferred is a straight, branched or cyclic alkyl group having 8 to 50 carbon atoms. The branched alkyl
group may be cyclized to from a saturated heterocyclic group containing one or more of hetero atoms
therein. Also, the alkyl group may have a substituent(s) such as an aryi group, an alkoxy group, a sulfoxy
group, stc.

The aromatic group represented by Rzi is a monocyclic or bicyclic aryl group or a unsaturated
heterocyclic group. The unsaturated heterocyclic group may be condensed with a monocyclic or bicyclic
aryl group to form a heteroaryl group.

For example, there may be mentioned a benzene ring, a naphthalene ring, a pyridine ring, a pyrimidine
ring, an imidazole ring, a pyrazole ring, a quinoline ring, an isoquinoline ring, a benzimidazole ring, a

21
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thiazole ring, a benzothiazole ring, etc., but those containing a benzene ring is preferred.

As Raz1, particularly preferred is an aryl group.

The aryl group or the unsaturated heterocyclic group of Rz1 may be substituted, and representative
substituents may include a straight, branched or cyclic alkyl group (preferably monocyclic or bicyclic one
wherein carbon atoms at the alkyl portion are 1 to 20), an alkoxy group (preferably those having 1 to 20 -
carbon atoms), a substituted amino group (preferably an amino group substituted by an alky! group having
1 to 20 carbon atoms), an acylamino group (preferably those having 2 to 30 carbon atoms), a sulfonamide
group (preferably those having 1 to 30 carbon atoms), a ureido group (preferably those having 1 to 30
carbon atoms), etc.

Among the groups represented by Rz in the formula (I-b), the alkoxy group which may be substituted
may be those having 1 to 20 carbon atoms and may be substituted by a halogen atom, an aryl group, etc.

Among the groups represented by Raz in the formula (I-b), the aryloxy group or the heterocyclicoxy
group, which may be substituted, may preferably be monocyclic one, and also the substituents therefor
may include a halgen atom, an alky! group, an alkoxy group, a cyano group, etc.

Among the groups represented by Raa, preferred are an alkoxy group or an amino group which may be
substituted. )

In the case of the amino group, it is

group, where A; and Az each may represent an alkyl group, an alkoxy group, which may be substituted, or
a cyclic structure containing -O-, -S- or -N- group bonding. Provided that the case where Raz is a hydrazino
group is excluded.

R21 or Raz in the formula (I-b) may be those incorporated therein a ballast group which is convention-
ally used as an immobilizing photographic additive such as a coupler, etc.

The ballast group is a relatively inactive group to photographic property having 8 or more carbon
atoms, and it may be selected, for example, from an alkyl group, an alkoxy group, a phenyl group, an
alkylphenyl! group, a phenoxy group, an alkylphenoxy group, etc.

Ra1 or Rzz of the formula (I-b) may be those in which a group which enforces adsorption to the surface
of a silver halide grain is incorporated therein. Such adsorptive groups may include the groups as disclosed
in U.S. Patent No. 4,355,105 such as a thiourea group, a heterocyclic thioamide group, a mercapto
heterocyclic group, a triazole group, etc. Among the compounds represented by the formula (i-b),
particularly preferred compounds are those represented by the following formula (2-a):

Y
i o
R23 (NR24)nCIiI“'(RZ—G—L)E—Rﬁ—NHNHC—C—RZB (2-a)
: Rasg

In the above formula (2-a),

Ra2a and Ro. each represent a hydrogen atom, an alkyl group which may be substituted (e.g. a methyl
group, an ethyl group, a buty! group, a dodecy! group, a 2-hydroxypropy! group, a 2-cyanoethyl group, a 2-
chioroethyl group, etc.), a phenyl group, a naphthyl group, a cyclohexyl group, a pyridyt group, a pyrrolidyl
group, each of which may be susbtituted (e.g. a phenyi group, a p-methylphenyl group, a naphthy! group,
an a-hydroxynaphthyl group, a cyclohexyl group, a p-methylcyclohexy! group, a pyridyl group, a 4-propyi-2-
pyridyl group, a pyrrolidyl group, a 4-methyi-2-pyrrolidyl group, etc.),

Ras represents a hydrogen atom, or a benzyl group, an alkoxy group or an alkyl group, each of which may
be substituted (e.g. a benzyl group, a p-methylbenzyi group, a methoxy group, an ethoxy group, an ethyl
group, a butyl group, etc.),

Ras and Raz7 each represent a divalent aromatic group (e.g. a phenylene group, a naphthylene group, etc.),
Y represents a sulfur atom or an oxygen atom, L represents a divalent bonding group (e.g. -SO
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2CH2CH2NH-SOzNI:l-,;OCHzSOzNH-, -0-, -CH=N-, etc.),
Rzs represents -NR R or -ORzg,
wherein R, R" and Rzg eahc represents a hydrogen atom, an alkyl group (e.g. a meihyl group, an ethyl
group, a dodecyl group, etc.), a phenyl group (e.g. a phenyl group, a p-methylphenyl group, a p-
methoxyphenyl group, etc.) or a naphthyl group (e.g. an a-naphthyi group, a g-naphthyl group, etc.), each
of which may be substituted, and m and n each represent 0 or 1. When Rz represents ORgzse, Y is
preferably a sulifur atom.

Representative compounds represented by the formuiae (I-b) and (2-a) are shown below.
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[:::]:: :>=N-<:::>PNHNHCOCONH-<:::>—NHNHCOCHZCN
I
CH,
I ~-b - 162

C 1 2H ) 50@CH=N—NHCOCONH@NHNHCOCONHOH
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I -b- 163
<i::>kN——NHCONH-<:::>FNHNHCOCONH-CH2-CH=CH2
C12f2s
I -b- 164
CHy CH,
<:::>bN——NHCONH~<:::>—NHNHCOCONH N-H
|
CH, CH,
I -b - 165

<:::>PN-—NHCONH4<:::>—NHNHCOCONH<<:jT>
)
I -b - 166

N——-N
§>SH
N—-—N
CH, CH,
CONH*<:::>-NHNHCONH<<:::>—NHNHCOCONH—{<ii:§
I -b- 167
CH, CH

3
<i::>bT-NHCONH—<:::>~NHNHCOCONH—{(i:iif{
CH2<<::3> CHy CHj

I-b- 168

CH CH3

CH
N—NHCONH@-NHNHCOCONH N-H

as

CH CH3

N
-~
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Next, among the above specific compounds, synthetic methods of the compounds (I-b-45) and (l-b-47)

are exemplified.

Reaction scheme

0 0

0 0

L]
C 2 s0C—COC2Hs I
Noz-<Z:;>>-NHNHz Noz-<iz;j>-NHNHc-cocsz

(A)

11
H

2 > Nﬂa-<i:;j>—NHNHc—-coczﬂs
Pd/C

NO -{Z;;§>-ocacoca

(B)

CaHs
> NOv@-OCHCONH—Q—NﬂNHC—COCﬁs
(C

Csz

(D)

——--—--—>- NH»—@—OCHCONH—@—NHNHC—COCsz
Pd/C

Csz NCS
——————> C2HsNHCSN OCHCONH HNHC—COC 2fls

55

CzHs

Csz
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0 0
CH3NHz I
—_ czﬁsNHCSNH—@—O?HCONH—Q—NHNHC—CNHCHa

C2Hs
Compound I-b=-45

153 g of the compound 4-nitrophenylhydrazide and 500 mi of diethyloxalate were mixed and the
mixture was stirred for one hour under reflux. While proceeding the reaction, ethanol was removed and then
the mixture was cooled to precipitate crystals. The resulting crystals were filtered, washed with several
times with peteroleum ether, and recrystallized. Next, among the resulting crystals (A), 50 g was dissolved
in 1000 mi of methanol under heating and reduced under the pressure of 50 Psi of Ha atmosphere in the
presence of a Pd/C (palladium-carbon) catalyst to obtain the compound (B).

22 g of the compound (B) was dissolved in a solution of 200 mi of acetonitrile and 16 g of pyridine, and
to the solution was added dropwise 24 g of the compound (C) in acetonitrile solution at room temperature.
After insolubles were filtered off, the filtrate was condensed and purified by recrystallization to obtain 31 g
of the compound (D).

30 g of the compound (D) was hydrogenated in the above manner as mentioned above to obtain 20 g
of the compound (E).

10 g of the compound (E) was dissolved in 100 mi of acetonitrile, then 3.0 g of ethylisothiocyanate was
added thereto and the mixture was refiuxed for one hour. After the solvent was removed, crude material was
purified by recrystallization to obtain 7.0 g of the compound (F). 5.0 g of the compound (F) was dissolved in
50 ml of methan ol, methyl amine (8 ml, 40 % aqueous solution) was added thereto and the mixiure was
stired. After a part of methanol was removed, the precipitated solid was taken out and purified by
recrystallization to obtain the compound 1-b-45.

Synthesis of the compound 1-b-47

Reaction scheme
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I%) NO z—Q‘SO 2CL

(B)

00
(¥} H
Oz—Q-SOzNH—@— NHNHCCOC ., H —;}’—>

C

(C)

~©—SO NH—-@— NHNHCCOC Hs —%

(D)

CHiNH,
CH;NHCSNH~ SO NH— NHNHCCOCsz —_—

(E)

| i
cmnacsm—@-sozwﬂ-@- NHNHCCNHCH

Compound I-b-47

22 g of the compound (B) was dissolved in 200 ml of pyridine and under stirring, 22 g of p-
nitrobenzenesulfonyl chioride was added to the solution. The reaction mixture was poured into water, and
precipitated crystals were taken out to obtain the compound (C). The compound {(C) was treated in the
same manner as in the compound I-b-45 to obtain the compound [-b-47.

Next, the compounds of the formula (I-c) will be explained.

Il
Ar-NHNH- C-Ras (I-c)

In the formula (I-c), Ar represents an aryl group containing at least one of a ballast group or a silver
halide adsorption accelerating group. As the ballast group, those conventionally used in additives for
immobilized photography such as a coupier are preferred. Such a ballast group is a group having 8 or more
carbon atoms and is relatively inactive to photographic performance. It can be selected from, for example,
an alkyl group, an alkoxy group, a phenyl group, an alkylphenyl group, a phenoxy group, an alkylphenoxy
group, etc.

The silver halide adsorption accelerating group may include the groups as dlsclosed in U.S. Patent No.
4,385,108 such as a thiourea group, a thioursthane group, a heterocyclic thicamide group, a mercapto
heterocyclic group, a triazole group, etc.
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Rs1 represents a substituted alkyl group. The alkyl group may include a straight, branched or cyclic
alkyl group, and more specifically, there may be mentioned, for example, each group of methyl, ethyl,
propyl, butyl, isopropyl, pentyl, cyclohexyl, etc.

As the substituents which may be incorporated into these alky! group, there may be mentioned each
group of alkoxy (e.g. methoxy, ethoxy, etc.), aryloxy (e.g. phenoxy, p-chiorophenoxy, etc.), heterocyclicoxy
(e.g. pyridyloxy, etc.), mercapto, alkylthio (e.g. methyithio, ethylthio, etc.), arylthio {e.g. phenyithio, p-
chiorophenylthio, etc.), heterocyclicthio (e.g. pyridylthio, pyrimidyithio, thiadiazolylthio, etc.), alkylsulfonyt
(e.g. methanesulifonyl, butanesulfonyl, etc.), aryisulfonyl (e.g. benzenesulfonyl, etc.), heterocyclicsulfonyl
(e.g. pyridylsulfonyl, morpholinosuifonyl, etc.), acyl (e.g. acetyl, benzoyl, etc.), cyano, chloro, bromo,
alkoxycarbonyl (e.g. ethoxycarbonyl, methoxycarbonyl, etc.), aryloxycarbonyl {(e.g. phenoxycarbonyl, etc.),
carboxy, carbamoyl, alkylcarbamoyi (e.g. N-methylcarbamoyl, N,N-dimethylcarbamoyl, etc.), arylcarbamoyl
(e.g. N-phenylcarbamoyi, etc.), amino, alkylamino (e.g. methylamino, N,N-dimethylamino, etc.), arylamino
(e.g. phenylamino, naphthylamino, etc.), acylamino (e.g. acetylamino, benzoylamino, etc.), alkoxycar-
bonylamino (e.g. ethoxycarbonylamino, etc.), aryloxycarbonylamino (e.g. phenoxycarbonylamino, etc.),
acyloxy (e.g. acetyloxy, benzoyloxy, etc.), alkylaminocarbonyloxy (e.g. methylaminocarbonyloxy, etc.),
arylaminocarbonyloxy (e.g. phenylaminocarbonyloxy, etc.), sulfo, sulfamoyl, alkylsulfamoyl! (e.g. methyisui-
famoyl, etc.), arylsulfamoyl (e.g. phenylsulfamoyl, etc.), and the like.

The hydrogen atom(s) of the hydrazine may be substituted by any of substituents such as a sulfonyli
group (e.g. methanesuifonyl, toluenesulfonyl, etc.), an acy! group (e.g. acetyl, trifluoroacetyl, etc.), an oxalyl
group (e.g. ethoxalyl, etc.), and the like.

Representative compound represented by the above formula (I-c) may be exemplified as shown below.
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I — ¢ =1
t—'C5H11
C.Hs
I - ¢ - 2
t“CsH;l

t—CsH, ; O(CH:);NHCONH—@
—NHNHCOCCHz)sO—Q—OCH;

I —¢c -3
t—CsHy
t—CsHls 0(CH,) .NHCONH—@—NHNHCOCH;OCH;
I —c - 4
S 3OCONH~©—-NHNHCOCH2CN
I — ¢ -5

C.Hs NHCSNH@— NHNHCOCH ; OCH,
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I — ¢ ~- 6
t—CsH,,
t—CsH, GO?HCONH -@—NHNHCOCH:CH:COOC:H;
C.Hs
I — ¢ - 7

Q‘SozNH—Q—NHNHCOCH,o—@
CH . NHCSNH N

I = c — 8
c;mocsna—@-wanacoca,cazsa
I —¢c -9
t“CsH;x
t—CsH, r@oeazcmn ‘@NHNHCOCH;SCH )

I — ¢ =10

CzHSNHCSNH—Q—NHNHCOCHzCHzSOzCH:
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- c -11
Q—O?HCONH‘Q— NHNHCOCH,C¢
CisHit C:Hs :
- c =12
C:3H,;CONH ‘@-NHNHCOCHzCONHz
- ¢ —-13
HT] /SCHzCONH—Q‘NHNHCOCHzNHCﬂa )
- ¢ —~ 14
H
N/ N NHCOCHzO—@NHNHCOCH;CH;NHCOCH;
\N
- ¢ —-15
@— NHCSNH—@- NHNHCOCCL s
- c - 16

C1 oHs aSOzNH—Q- NHNHCOCH ; CH ; NHCOOCH
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I — ¢ =17
t—CsH,
t—CLH, ,‘QO(CH:):SOzNHQ NHNHCOCHzOQ-Ca
CH,
I — ¢ -18
cmmncsna-@—nnnacocazs@
I — ¢ =19
o“H,sNHco&-@—NHNHCOCH,-—s{ >
N
I — ¢ =290
S N-—@-—NHNHCOCHzCHzO—Q—CN
0
I — ¢ =21

t_Cst 1
t—CsH, GOCHZCONH-@»?:NHCOCHZSCHzCHzSCH,

COCF,
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- c¢c - 22
5Hll
t—CsH, Gooaoona@ NHNHCOCH , —S
C.Hs
- ¢ - 23
,S i
C2H5NHCNH—©—NHNHCCH20CH2CN
- ¢ ~- 24
.S .?
C,.H, 5NHCNH—©—-.NHNHCCHZOCH20H
- ¢ =25
tCeH,,
tHsH, 1—©‘OCHCONH —Q—NHNHCCH OCH,
C Hs
- ¢ — 26

S
i
cm;nacnn—@—soma—@—x
0

il
¢ ~NHNHCCH . OCH ,CH, 0CH, CH, OH
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I — ¢ =27
tCsH,
CsH, 1—®—OCHCONH —Q—X
C HE "
X —NHNHCCH,OCH,CH 20CH,CH,CN
I — ¢ =28
"S 0
It
CszNHCNH’Q—SOzNH_Q—NHNHCCF:OCH:
I — ¢ -29
C.H NHCNH’@"SO NH‘@’—NHNHCCH CN
I — ¢ =30
C.H NHCNH’Q—SO NH_Q_NHNHCCH SCH.CH,0H
I — ¢ - 31

S B
|
CJ;NHCNH-@—CH=N—©—NHNHCCH s—@—o

64



10

15

20

25

30

35

40

45

50

55

EP 0 354 503 A2

I — ¢ —32

S 0
] ) I N
C.Hs NHCNH —Q—somr@-wmcmzs- —</:t

3

I — ¢ - 33

]
N

S :
] 1
<i;:>*—NHCNH—<Z;§>—SO;CH;CHzNH-{i:;}}-NHNHCCH;COCH:,

I ~-c - 34
5 11
ﬂ<::j>—OCHCONH-<:::>-NHNHCONHCH
I -c-35
OCH3
Cl 6H3 3NHCONH®~NHNHCONHCH2CH2CN
I -c¢c - 36
/CHZCHZOH
< >~NHCSNH—< >—NHNHCON
\CH 2CH20H
I - ¢ - 37
CH3O NHNHCONH-CHZCECH
NHCSNHC,H
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- 38

t-CSHll OCH

t-CgH;, O(CH2)3NHCONH-<:::§%
39
N
@-NHCSNHNHNHCONH-( \>
: N—

- 40

t-CgHyy

3
NHNHCONH

t—CSHll@O ( CH2 ) 4NHCONHNHNHCON 0

- 41

C 12H 2 5O“@-NHCONH‘C>—NHNHCONHOCH 3

~ 42

@-NHCSNH\Q/NHNHCONH@CN
\_/

43

Cl 2H2 5OCONH WTNHCONH-CHZCH:CH

44

CH 3 @-NHNHGONHOH

45

C 2H5NHCONH-©-NHNHCOOCH 2(Z’H 2C.'='CH
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c - 46
t-CSHll
/N
t-CSHllGO(CHZ) 4NHCONH NHNHCOI‘{_—;O2
OCH3
c - 47
FCsHyy
t-CSHllOO ( CH2 ) 4NHCOCONH{__:>'NHNHCOCHZOCH3
c - 48
t=CoHyy
t-CSHllQO ( CH2 ) 3NHCOCONH4<-_:—=>>NHNHCOCHZOCH3
CH3
c -~ 49
t—CSHll
t-CSHllQO ( CH2 ) 4NHCOCONH©-NHNHCOCH2CN
c - 50
t-CSHll
t-CSHl:L@-O ( CH2 ) 4NHCOCONH@NHNHCOCHZSCH3
c - 51
t—CsHll

o CHZ ) 3 NHCOCONH

T

0O
ul

X
[
=

NHNHcocazs«<:::>
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- ¢c - 52
5 11
t-CsHll O(CH ) NHCOCONH@NHNHCOCH Cl
- c - 53
CHZ-CH CH
NCOCONHQ NHNHCOCH -O-@CONHC 1 2H 25
CHZ-CH—CH
- Cc - 54
t-C_H
CHE.C-~CH2 5711
\ - -
/NCOCONH NHNHCOCH2 0 t CSHll
CHEC-CH2
- ¢ - 55
CH3O NHNHCOCHZOCH3
NHCOCONH(CH2)4 t—CSHll
t-CSI-Ill
- ¢ - 56
) N
C13H27CONH©—NHCOCONH©-NHNHCOCHZ-S-< ,>
N
- ¢ - 57

N—N
@NHCOCONH NHNHCOCH, s—</
N—N
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I - c¢c - 58

C2HsNHCSNH@NHCOCOI}I‘@'NHNHCOCHZCH2SOZCH3
CH2

I - ¢ - 59

CF3c0NHNH-©NHcoc0NH@-NHNHCOCF3
I -c¢c - 60

ClZHZSNHCOCONH-Q-SOzNH@NHNHCOCst@
I -c¢c - 61

L=CgHy
t=CgHy, O(CH,) 4NHCONHNHCONH@NHNHGOCHZOCH3

I -c - 62

@NHCSNHNHCONH@NHNHCOCHZOCH3
I - c¢c - 63

CH3NHCSNHNHCONH@NHNHCOCHZSCH3
I -c - 64

C BH 1 7NHC0NHNHCONH©~NHNHCOCH 2O-<_>~C 1
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N
C8Hl7~<:::>—NHCONHNHCONH4<:::>—NHNHCOCH2Sﬁ<_::>

- 66
t-CSHll
t—CsHll*Q-O (CI—I2 ) 4NHCOCONH‘©-NHNHCHO
- 67

]
[
[
rr
: |

CgHyy

O(CH 2 ) 4 NHCOCONH o NHNHCHO

2

C 8H 1 7NHC SNHNHCONH@NHNHCHO

- 69

t-

-C.H

5711
5 110 ( CH2 ) 3CONHNHCONHNHNHCOCH20CH3

- 70

CsHyy
t~CgH, —<C:j>~OCHCONHNHCONH4<:::>—NHNHCHO

- 71

COCF

511

O(CH,) .- 9
C 2 3NHCONHNHCONH NHNHSOZN
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@-NHCSNHNHGONH@NHNHCOOC 2H5
I -c-73

CZHSNHCSNHNHCONH@NHNHCO-@
I -c - 74 | \ /

£=CgHy;

t-CSHllQ—O(CHZ) 4NHCOCONH \ S/ NHNHCHS

I -c¢c-75

5 l 1
OCHCONH

@

+<:::>-NHNHCONH-<:::>-NHNHCOCHZOCH3
CgHyy QCH=N-NHCONH-@NHNHCOCHZSCH3

I -c - 76

t-CSH 1 l OCHCONH
2 5

I -c - 77

I ~-c - 78

CH NHCSNH—<:::>»CH N- NHCONH-<C::>PNHNHCOCH s*<::j>
CsHyp
t-CgH, 4<::j>—O(CH ) NHNHCONH—<:::>—NHNHCOCH <<:::>
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I -c-179

@—-%I—NHCONH NHNHCOCH,OCH,
I ~-c - 280

( -NHCONH-@—NHNHCHO
I -c- 81

@—C-—NHNHCONH-@NHNHCOCHZOCH3
I -c¢c - 82

CH,

\N NHCONH@-NHNHCOCH OCH,4

CH,

I ~-c - 83

QO

I -c¢c - 84

N ~NHCONH NHNHCOCH 2OCH 3

N- NHCONH@NHNHCOOH OCI-I3
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c - 85

@-NHNHCONH-@-NHNHCOCHZOCH3
c - 86

E=CgHyy
Hy l@oex& 2CONH©—$—-—NHCONH©~NHNHCHO
CH3

c - 87

(CH4 ) 3C——NHNHCOI\;H©~NHNHCHO
c - 88

@—III—NHCONH@-NHNHCOCH s-@
QN—NHGONH-@NHNHCOCH 20-@

C12H 25

c - 90

S
<I %NHNHCONH-@-NHNHCHO
N

L
N7 NHNHCONH@—NHNHCHC
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I -¢c - 92

>

_I;I—NHCONH@-SOZNH‘Q-NHNHCOCHZSCH 3

10 I -c¢c - 93

CH

2
1 \
/N—NHCONH-@—NHNHCOCH ,OCHy
CH,

20

P @

Next, synthesis example of the compound I-c-5 will be explained.

25
Synthesis of the compound I-c-5.

Reaction scheme
30

CH30CH,C00C, Hs
NO

NHNH —> NO¢<<:;2>—NHNHCOCHZOCH;
35
H,
—;%;7——e> NH 5 NHNHCOCH , OCH
c

C.HsNCS
_— C,H5NHCSNH*<:;:>~NHNHCOCHzOCH;

In accordance with the synthesis method of the compound I-b-45, the compound I-c-5 was obtained. As
the hydrazide derivative to be used in the present invention, the compound of the formula (I-c), and (1-c-3) is
particulariy preferred.

Amounts of the compounds of the formulae (l-a), (I-b) and I-¢) to be contained in the light-sensitive

so silver halide photographic material are each preferably in the range of 5 x 10~7 to 5 x 10~ mole, more
preferably 5 x 1075 to 1 x 1072 per one mole of silver halide contained in the light-sensitive silver halide
photographic material of the present invention.
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(II)

In the formula, Y+ and Y2 each represent -OH group or -CH2OH group, which may be the same or
different from each other. R represents an alkyl group having 1 to 3 carbon atoms.
10 Next, specific examples of the compounds represented by the formula (ll) will be shown, but the
present invention is not limited thereby.

(11) - 1 (11) - 2
15 H,0H
HOH:C‘<:>—CH20H CH.OH
20
(IT) - 3 (II) - 4

25 HO—<:>—CH20H HOH,C CH,0H

30
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(I1I) - 5 (II) - 6
CH,O0H OH
H.OH OH
C.Hs
(11) - 7 (II) - 8
OH
HsC H HO_O'OH
(II) - 9 (II) - 10
CiHl; Hs
HO H HO CH.OH
Bl Ry
HO-C‘:"—Z'—IC-OH (III)
R2 R4

In the formula, Rs, Rz, Rs and R: may be the same or different and each represent a hydrogen atom or
a lower alkyl group, and Z represents ¢CH; ¥ (where n represents 0 or an integer of 1 to 5),

(where Rs and Rs each represent a hydrogen atom, a methyl group, an ethyl group or an isopropyl group
provided that the case where both of Rs and Rg are hydrogen atoms is excluded), -CHz-0-CHz-, -CH =CH-,
-CaC- or

CHy CHy
—c—c=£—§—-.
OH CH,

Next, specific examples of the compounds represented by the formula (i) will be shown, but the
present invention is not limited thereby.
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(III) -1

HOCHi——CHZOH

(III) - 3

HO?H———?HOH
C,Hqy C,H

479 7479
(ITI) - 5
s
HO?H(CH2)$OH
CH3 CH3
(II1) - 7

HOCH—(CH, ) —CHOH
CoHg C,Hg

(IT1I) - 9

HOCH(CH2)4CHOH
| |

CH CH

3 3

(ITI) - 11

?H
HOCH——-?——CH OH

2
C3H7

77

(III) - 2
HOGH— CHOH
CH, CH,
(III) - 4
HOCH,,CH,,CH,,OH
(III) - 6
HOCHCHCHOH
C4H,CH,
(III) - 8
HOCH,, (CH.,) 3CH,OH
(III) - 10
HOCH, (CH.,) s CH,OH
(III) - 12
CHy CHy CH
HOCH——C——CHOH
CaHg
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(III) - 14

(III) - 13
C3Hy B C3Hy
HOCH—C——CH ,OH HOCH,,CH ,OCH,,CH,, OH
(III) - 15 (III) - 16
CH3 CH3
HOCHCH.,OCH.,CHOH HOCCH.,OCH..COH
0 2 2| I 2 2|
CH, CH, CH, CH,y
(III) - 17 (III) - 18

HO({JHCH=CH({JHOH

HOCH2CH=CHCHZOH

CHy  CH,
(ITI) - 19 (III) - 20
T s
HOCH,,C=CCH,,OH HOCC==CCOH
CHy CH,
(ITI) - 21
GH3 CHy CHy CHy
HOG——€—Ca=C—C—CoOH
éH3 OH OH CH,
A—B—CO—B—A—S—R,
/
x( (1V)

A—B—CO—B'—A'—S—R

In the formula, A represents a lower alkylene group,

7.

CH

3

"'GCHZCHZO'}p— ’ —'GCHZCHzO-)-p—CH-Z—- or —CHz—é(FHCHzO)B; B

represents a polyalkylene ether group which does not bond with O; A’ represents a lower alkylene group or
a poly alkylene ether group represented by the formula:
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‘+CH2CH20+§-CH§—CH§— or —*?HCH20+§—?H—CH§——,
CH3 CH3

provided that A and A’ cannot be the polyalkylene ether groups at the same time. p represents 2 to 30.

B and B  each represent -NH- or -O- but the case where both of B and B are -O-'s is excluded.

Ry represenis a lower alkyl group, a phenyl group, an aralkyl group or (CHg)qCOOF{I (where R
represents a lower aralkyl group, q represents 1 to 3, and X represents a divalent group represented by -S-,

15

20

25

30

35

45

50
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-0-,

—CHZCHZQ

$"
or —N-—

(where R represents a lower alky! group).

Next, specific examples of the compounds represented by the formula (IV) will be shown, but the

present invention ig not limited thereby.

(IV)

(1IV)

1

2

?HZCH NHCOOCH
? ,
CHZCH2

2

?H CH,NHCOOCH
S

]
CHZCHZNHCOOCH

2772

79

2

2

2

2

CH

NHCOOCH,CH

CH,SCH

CH

2

2

2

2

-CH=~

SCHZCH

SCH,CH,COOC,H

2

3

SCH3

2

2

2

CooC

, _ICH—CHZ_- )

2H

2

CH

5

5
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?HZCHZOCONHCH2CH SC 5

S

|
CHZCHZOCONHCHZCstczH5

SC,H

C'ZHZNHCONHCHZCH2 oHg

CH2

|
CHZNHCONHCHZCH SC,H

25C kg

CHZCHZCHZNHCONHCHZCHZSC2 5
H3C ?

CHZCHZCHZNHCONHCHZCHZSCZH5

r-(OCHZCHZ)GOCONHCHZCHZSCZH

CH

| 2
(OCHZCHz)GOCONHCHZCstc

5

5

?HZCHZNHCOO(CHZCHZO)SCH
i
CHZCHZNHCOO(CHZCHZO)6CHZSC4H

25C,Hy

9

r-(CHZCHZO)29CH2CH20CONHCH
S

(CHZCHZO)29CH2CHZOCONHCHZSC2 5

25C,Hg

CHZCHZOCONHCHZCHZSC
o]

|
CHZCHZOCONHCH2CHZSC2H5

2°5
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(Iv) - 10 CHy
r—(OCHZCH)3OCONHCH2CHZSC2H5
i
H3C-CH CHy
(OCH,CH) 30CONHCH,CH, SC,H
(Iv) - 11
?HZCHzoCONHCHZCst<<:::>
S
CHZCH20CONHCH2CH284<:::>
(Iv) - 12
CH,NHCONHCH,CH,SC, He
CH,NHCONHCH ,CH,SC,H
(Iv) - 13 CHy CHy
[CH,NHCOOCH ,CH (OCH,CH) ,SCgH, 4
7%
CH, CHy CHy
CH,NHCOOCH ,CH (OCH,CH) 55CH, 5
(Iv) - 14

In the formuia, A represents

CIZHZCHZNHCOOCI—IZCHZSCI—I2

S

|
CHZCHZNHCOOCHZCstcuz«<:::>
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00

Rs represents a hydrogen atom or an alkyl group having 1 to 10 carbon atoms.

n represents 1 or 2, and m represents an average degree of polymerization of an integer of 1 to 50.

M represents a hydrogen atom or an alkaline metlal plate.

Next, specific examples of the compounds represented by the formula (V) will be shown, but the
present invention is not limited thereby.

(V) -1 | (V) - 2

ey ) ( |

[ or, . L Q -

S0sNa Na0sS  SO;Na
m=10 | m=5

SO:Na SO;Na
m=25 m=20
(V) -5 ?Ha (V) - 6
H3C—C—CH; C.Hs
(A i, [ o)
L %/u )m L : Jm
SoaNa SO;Na SO:N&
m=15 m= 10

The above compounds of the formulae (II), (lIt), (IV) and (V) are each known compound and can be
obtained by the synthetic methods in accordance with the method as des cribed in the following patent
documents, stc.

For example, the cyclohexane derivative represented by the formula () can be easily obtianed in
accordance with the method as described in Journal of Aerican Chemical Society, vol. 786, p. 771 (1954).

Also, the diol derivative represented by the formula (lll) can be obtained by, for example, the methods
as disclosed in U.S. Patents No. 2,960,404 and No. 3,650,759, the thiosther derivative represented by the
formuia (IV) can be easily obtained by, for example, the method as disclosed in Japanese Patent
Publication No. 11116/1972, and the phenol or naphthol type aldehyde resin represented by the formula (V)
can be easily obtained by, for example, the method as disclosed in Japanese Patent Publication No.
16765/1960.

Amounts of the compounds of the above formulae (1), (lll), (IV) and (V) to be used in the light-sensitive
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silver halide photographic material of the present invention may differ depending on the kinds of the silver
halide emuision, but they may be each in the range of 1 x 1075 to 1 x 10~ mole/mole Ag, more preferably
5x 1075 to 1 x 1072 mole/mole Ag.

These compounds may be preferably added after dissolving them in water or an organic solvent (such
as methanol, etc.) which is miscible with water, but they may be added in the form of dispersion dispersed
in a coating solution.

The position to which the hydrazide derivative and the compounds represented by the formulae (i), (Ill),
{IV) and (V) of the present invention are added may be anywhere of a silver halide emulsion layer or non-
light-sensitive layer, but preferably a silver halide emuision layer.

The time at which these compounds are added may be any time in the case of a silver halide emulsion
layer between the chemical ripenning step and immediately before coating, but preferably at the completion -
of the chemical ripenning.

When these compounds are added to a non-light-sensitive hydrophilic colloidal solution, it may be
added at an optional stage to adjust the coating solution

Next, the compounds of the group B will be explained.

specific examples of the compound represented by the formula (Vi) will be shown below, but these are
only examples of the present invention and the present invention is not limited to these.

(VI) - 1 (VI) - 2
op §ofis o H
i st N Ir—sH
N N N N
OH OH
(vi) - 3 (Vi) - 4
CH: H | cu, U
i st I i
N N
OH OH
(VI) - 5 (VI) - 6

— —Lcn,su
CHs OH
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(VI) - 7 (VI) - 8
~ N
Hs0 \(N H.SH H H,SH
s O LR a o
OH OH
10 (Vi) - 9 (Vi) - 10
HaC \(N\"—cmsn H \KN HaSH
15 N
CHy CH,
(Vi) - 11 (VI) - 12
20
SH NH: §

N N
. g LN 1

Regarding the heterocyclic compounds represented by the above formula (VI), they are disclosed in, for
example, U.S. Patents No. 2,743,181, No. 2,543,333, No. 2,566, 659 and No. 2,956,876, and British Patent
30 No. 701, 054, etc.
Next, specific examples of the compounds represented by the formula (VII) will be shown below, but
these are only examples of the present invention and the present invention is not limited to these.

35 (VII) - 1 (VII) - 2
ao@—-@:n HO:@—CH;—@SH

40 HO H HO H

45

50

55
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(VII) - 3
HO H.CH,CH,CH, H
HO H

(VII) - 4 C.Hs C.H,

| |
HO H—CH H
HO H

(VII) - 5
g
HO Hz — CH~ CH—CH H
HO .
V4 -
(VII) 6 ?H;
RO H
HO , H
CH,
(VII) - 7
Hs H,
H
80 | 8
H
HO C—.
HSC/ \Cﬂs

The method for preparing the bispyrocatechol to be used in the present invention is not uniform but is
different from each other depending on the kinds of the compounds. The exemplary compounds 1 and 2
can be synthesized by using the mehtod as described in Saburo Tamura and Kazuhiko Ohkuma (Journal of
Nippon Agricultural Chemistry Association, vol. 27, pp. 877 to 881). The exemplary compound 3 was
synthesized according to the method as described in Gisvolt Bureau Calson (J. Am. Pharm. Assoc., vol 35,
pp. 186 to 191), the examplary compound 4 was Keiichi Shishido, Hitoshi Nozaki and Hiroshi Kuyama (J.
Ary. Chem., vol. 14, pp. 1124, 9), the examplary compound 6 was Ralph B. Tompson (U.S. Patent No.
2,542,972, issued on February 27, 1955), and the examplary compound 7 was Wilson and Baker (J. Chem.

Soc., pp. 1678 to 1681 (1934)), respectively.
Next, specific examples of the compounds represented by the above formula (VIIl) to be used in the
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table, only each of substitusnts R:1, Ri2, Rs and R4 in the above formula (VIII) is described.

These only show examples of the present invention and the present invention is needless to say limited

(VIII)

by these.
Table 1
E’éig‘éiﬁéy Ry1 R12 Ri3 R4
1 SH H H H
2 H SH H H
3 SH CH H H
4 SH NH» H H
5 SH H Cl H
6 SH NHNHo H H
7 H SH OCHj3 H
8 OH SH H H
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Exemplary R

compound 11 R12 Rl3 R14
9 H SH H CH3
10 H SH H OH
11 - SH SH H H
12 H SH H SH
13 SCyHg SH H H
14 SH OH H A
15 SH NH, CH3~<:} H
16 SH CH3 H NHNH»
17 SH SCoHg H CH3
18 . H SH NH? NHCH3
19 NH» SH H CH3
20 OH SH H <:>
21 OH OH SH " H
22 NHo SH H SH
23 SH SH CH3—<:> H
24 H SH NHo SH
25 SCoHs SH CH3C1 H
26 SH SH H SH
27 SH OH Br NH,
28 SH OH CoHg OH
29 SH NH»p NH» NHo
30 SH OH CH30H CH3
31 OH SH CH3 CH3
32 NH,, SH CH, <;}
33 C4Hg SH NH> NH,
34 SH SH NH> CH3
35 SH SH CoHg CH3
36 SH SH NH1 NHo
37 SCoHg SH CH3 CH3
38 OH H SH OH

The mercaptpyridine compounds to be used in the present invention can be synthesized according to
various methods. For example, they can be synthesized as'disclosed in Japanese Patent Publication Open
to Public Inspection (hereinafter referred to as-Japanese Patent O.P.1. Publication) No. 1948/1975.

Amounts of the compounds of the above formulae {VI), (VIl} and (VIll) to be used in the light-sensitive
silver halide photographic material of the present invention may differ depending on the kinds of the silver
halide emulsion, but they may be each in the range of 1 x 10™° to 1 x 10~* mole/mole Ag, more preferably
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5 x 1075 to 1 x 1072 mole/mole Ag.

The silver halide to be used in the silver halide emuision layer of the present invention may be any of
silver chiorobromide, silver chloroiodobromide and silver iodobromide.

The particle size of the silver halide is not particularly limited, but those having an average particle size
of smaller than 0.5 um are preferred, and more preferably those so-called monodispersed grains in which
90 % or more of the total grains belong within + 40 % of the average particle size as the center.

Crystal habit of the siiver halide grain may be any of cubic, tetradecahedral and octahedral, and also it
may be a tablet type grain as disclosed in Japanese Patent O.P.l. Publication No. 108525/1983.

The method for preparing the silver halide grains of the silver halide emulsion layer of the present
invention may be any of the single jet method such as normal precipitation method, reverse precipitation
method, etc. or the double-jet method by the simuitaneous precipitation method, but more preferably the
simultaneous precipitation method. Also, any of the ammoniacal methodd, neutral method, acidic method,
or the irregular ammoniacal method as disclosed in Japanese Patent Publication No. 3232/1983 may be
employed and more preferably the acidic method or the neutral method. )

Also, in these silver halide grains, a metal atom such as irridium, rhodium, osmium, bismuth, cobalt,
nickel, ruthenium, iron, copper, zinc, lead, cadmium, etc. may be contained.

When these metal atoms are contained, they may be preferably contained in an amount in the range of
1078 to 1075 mole per one mole of silver halide. Also, the silver halide grain may preferably a surface latent
image type one.

The silver halide photographic emulsion of the silver halide emulsion layer according to the present
invention (hereinafter referred to "the silver halide photographic emulsion of the present invention™) may be
subjected to chemical sensitization. For chemical sensitization, there may be included sulfur sensitization,
reduction sensitization and noble metal sensitization, but in the present invention, it is preferred to effect
chemical sensitization only with sulfur sensitization. As the sulfur sensitizer, there may be employed, in
addition to sulfur compounds contained in gelatin, various sulfur compounds such as thiosulfates, thioureas,
thiazoles, rhodanines, etc. and more specifically the sulfur sensitizer as disclosed in U.S. Patents No.
1,574,944, No. 2,410,689 and No. 2,728,668, and Japanese Patent Publication No. 11892/1984, etc. may be
employed.

The silver halide photographic emulsion of the present invention may be provided sensitivity to desired
light-sensitive wavelength region. Here, spectral sensitization may be carried out by using one or more
sensitizing dyes. As the sensitizing dyes, various ones may be used but sensitizing dyes advantageously
used in the present invention may include cyanines, carbocyanines, merocyanines, trinuclear or tetranuclear
merocyanines, trinuclear or tetranuclear cyanines, styryls, holopolar cyanines, hemicyanines, oxonols,
hemioxonols, etc. These spectral sensitizing dyes may preferably have, at a part thereof as a nitrogen-
containing heterocyclic nucleus, a basic group such as thiazoline, thiazole, stc., or nucleus such as
rhodanine, thiohidantoin, oxazolidindione, barbituric acid, thiobarbituric acid, pyrazolone, etc., and these
groups may be substituted by alkyl, hydroxyalkyl halogen, phenyl, cyano, alkoxy, etc. These spectal
sensitizing dyes may also be condensed with a carbon ring or a hetero ring.

In the silver halide photographic emulsion of the present invention, it may be added tetrazaindenes, etc.
as a stabilizer, triazoles, tetrazoles, etc. as an antifoggant, oxanole dyes, dialkylaminobenzilidene dyes, etc.
as a covering powder increasing agent or irradiation preventive, polymer latexes as a wetling agent, and
other additives used for general photographic emulsion such as a spreading agent, a hardener other than
the present invention for combination use, etc.

As a substate of the light-sensitive silver halide photographic material of the present invention, there
may be employed those generally used such as a polyester base, TAC base, baryta paper, laminated
converted paper, glass plate, etc. ’

As a developing solution to be used in the light-sensitive silver halide photographic material of the
present invention, any of the developing solutions which are used in usual light-sensitive silver halide
photographic material and the lith developing solution may be employed. As the developing agent for the
developing solution, there may be mentioned dihydroxybenzenes such as hydroquinone,
chlorohydroquinone, catechol, etc., 3-pyrazolidones such as 1-phenyl-3-pyrazotidone, 1-phenyi-4,4-
dimethyl-3-pyrazolidone, 1-phenyi-4-methyl-3-pyrazolidone, 1-phenyl-4-methyl-4-hydroxymethyi-3-
pyrazolidone, etc., and further paraaminophenols such as N-methyl-p-aminophenol, N-(4-hydroxyphenyl)-
glycine, etc., p-phenylenediamines such as g-methanesulfonamide éster, ethylaminotoluidine, N,N-diethyl-p-
phenylenediamine, etc., and ascorbic acids, etc. and the developing solution may be used as an aqueous
solution containing at least one of the above developing agents. ]

In addition to the above, in the developing solution, there may be added a preservative such as sodium
suffite, potassium sulfite, formaldehyde, sodium hydrogen sulfite, hydroxylamine, ethylene urea, etc., a
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development inhibitor of inorganic salts such as sodium bromide, potassium bromide, potassium iodide,
etc., at least one of organic inhibitor such as 1-phenyi-5-mercaptoteirazole, S-nitrobenzimidazole, 5-
nitrobenztriazole, S-nitroindazole, 5-methyli-benzotriazole, 4-thiazolin-2-thione, efc., an alkaline agent such as
sodium hydroxide, potassium hydroxide, an alkanol amine having a development accelerating effect such as
diethanolamine, triethanolamine, 3-diethylamine-1-propanol, 2-methylamino-1-ethanol, 3-diethylaminot,2-
propanediol, diisopropylamine, 5-amino-1-pentanol, 8-amino-1-hexanol, etc., a buffering agent having a
buffer effect in the developing solution such as sodium carbonate, sodium phosphate, carbonic acid
aqueous solution, phosphoric acid aqueous solution, etc., a salt such as sodium suifate, sodium acetate,
sodium succinate, eic., a water softening agent by a chelating effect such as sodium
ethylenediaminetetraacetate, sodium nitrilotriacetate, sodium hydroxydiaminetriacetate, etc., a development
hardening agent such as glutaraldehyde, etc., a solvent for the developing agent or the organic inhibitor
such as diethylene giycol, dimethylformaldehyde, ethyl alcohol, benzyl alcohol, etc., a development
compensating agent such as methylimidazoline, methylimidazole, polyethylene glycol, dodecylpyridinium
bromide, etc. to constitute the developing solution.

A pH of the developing solution is not particularly limited but it is preferably in the range of 9 to 13.

One preferred example to constitute the developing solution for developing the light-sensitive silver
halide photographic material of the present invention is as shown below. That is, the developing solution
which comprises 20 to 60 g/ of hydroquinone and 0.1 to 2 g/l of 1-phenyl-4-methyl-4-hydroxymethyl-3-
pyrazolidone or 0.1 to 2 g/l of 1-phenyl-4,4-dimethyl-3-pyrazolidone as developing agents, 10 to 200 g/l of
sodium sulfite or 10 to 200 g/l of potassium sulfite as a preservative for the developing solution, 1 to 10 g/
of sodium bromide or potassium bromide as a development inhibitor of an inorganic salt, 1 to 50 g/ of an
alkanol amine having a development accelerating effect, 0.05 to 2 g/l of 5-methylbenzotriazole or 0.01 to 2
g/l of 5-nitroindazole as an organic inhibitor, 1 to 50 g/l of sodium carbonate or 10 to 800 mi/l of phosphate
aqueous solution {1 mole/liter) as a buffering agent, 0.1 to 10 g/l of ethylenediaminetetraacetate disodium
salt, and adjusted to its pH to 11.0 to 12.5 by using a suitable alkali agent (e.g. potassium hydroxide).

The light-sensitive silver halide photographic material of the present invention is developed with the
above develop ing solution, and then through the processes of fixing, washing and drying to fix an image
thereon. At this time, with regard to the temperature and time of the development, there is no specific
limitation, but the development temperature may preferably be 20 to 45 ° C and the development time may
preferably be 15 to 200 seconds.

EXAMPLES

In the following, the present invention will be explained in more detail, but the present invention is not
limited thereby.

Exampile 1

In a gelatin aqueous solution maintained at 40 ~C were added a silver nitride aqueous solution and a
halide aqueous solution (KBr 40 mole % and NaCl 60 mole %) simultaneousiy by the controlled double-jet
method over 60 minutes while maintaining pH to 3.0 and pAg to 7.7 to prepare monodispersed silver
chlorobromide emulsion having an average particle size of 0.30 um. The emulsion was subjected to
desalting and washing by the conventional manner, and then chemical ripenning was carried out by adding
15 mg of sodium thiosulfate per one mole of silver chiorobromide at 60 ° C for 60 minutes.

Subsequently, to the emulsion was added 1 g/l of 6-methyl-4-hydroxy-1,3,3a,7-tetrazaindene. The
following compound (M) as the sensitizing dye (300 mg/one mole of Ag), 250 mg/one mole of Ag of
polyethylene glycol having a molecular weight of about 4000, a hydrazide compound and the compound of
the formula (lf) according to the present invention were added as shown in Table 2. Further, 1 x 1073
mole/one mole of Ag of 5-nitroindazole, 5 x 10~3 mole/one mole of Ag of hydroquinone, butylacrylate latex
polymer and a saponine aqueous solution as spreading agent were added thereto to prepare an emulsion
coating solution. Moreover, in the gelatin aqueous soiution were added an aqueous sodium 1-decyl-2~(3-
isopentyl)succinate2-sulfonate solution as a spreading agent, a methyl methacrylate polymer having an
average particle diameter of 3.0 um as a matting agent and 2-hydroxy-4,6-dichloro1,3,5-triazine sodium salt
as a hardening agent to prepare a coating solution for a protective layer. This coating solution and the
above emulsion coating solution were subjected to simultaneous muiti-layer coating on a PET base followed
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by drying. At this time, provided amounts of gelatin were 2.5 g/m? for the emuision layers and 1.0 g/m? for
the protective layer, a provided amount of AgX grains was 3.5 g/m? in terms of Ag, a provided amount of
the butylacrylate latex polymer was 2 g/m2, a provided amount of the matting agent was 30 gm?, and a
provided amount of a hardening agent was 2 ¢/100 g per total amount of gelating including both of the
emulsion layer and the protective layer.

(M)
,CHzCH :CN
0
N
CH—CH S
N
| o/ "N
C(IZHzD 2
S0,k
(Composition B)
Pure water (deionized water) 17 mi
Sulfuric acid (50 % w/v aqueous solution) 47¢
Aluminum sulfate (an aqueous solution in which content thereof in terms of Al2O3 is 8.1 % wiv) | 26.5 g

At the time using a fixing solution, in 500 ml of water were dissolved the following composition A and
the above composition B in this order to adjust to 1 liter for use. A pH of this fixing solution was adjusted to
6 with acetic acid.

It can be understood that the resulting sample can remarkably restrain generation of pepper fog without
imparing sensitivity and contrast. In Table 2, sensitivity was shown as a relative sensitivity.

<Prescription of the developing solution>

Hydroquinone 34 g
N-methyl-p-aminophenol 023¢g
Ethylenediaminetetraacetic acid disodium salt 19
3-Diethyl-1,2-propanediol 15¢g
5-Methylbenztriazole 049
NazS0; 76 g
NaBr 3g
NaCl . 13g
1 Mole/liter phospharic acid solution 400 mi
Atfter addition of NaOH necessary for adjusting pH to
11.5, made up to one liter with water.
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<Prescription of the fixing solution>

(Composition A)

Ammonium thiosuifate (72.5 % w/v aqueous solution) 240 ml

Sodium sulfite 17 g
Sodium acetate.trihydrate 65¢g
Boric acid 6g
Sodium succinate.dihydrate 2¢

By using the above samples No. 1 to No. 8, stepwise expo sure was provided by using a tungsten light
source through a film wedge in accordance with the conventional method, then development was carried
out by the developing solution shown below at 38 " C for 30 seconds, followed by fixing, washing and
drying, and then sensitivity, contract and pepper’ fog of the samples were evaluated. Contrast was shown
with gradation at the linear portion of the characteristic curve (tan 9 value), and generation degree of pepper
fog was ranked with four steps of (5) no generation, (4) one or two in a visual field, (3) a little but low quality
and (2) remarkably generated. The resulis thus obtained are shown in the following Table 2.
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Comparative compounds

S .
i
(a) <:::>—NHCNH NHNHCHO
Tafg
(b)  tCgH), OCHCONH NHNHCHO
£CeH,

Example 2

In the same manner as in Example 1, in a gelatin aqueous solution maintained at 40 ° C were added a
silver nitride aqueous solution and a halide aqueous solution (KBr 40 mole % and NaCl 60 mole %)
simultaneously by the controlled double-jet method over 60 minutes while maintaining pAg to 7.7 and pH to
3.0. This emulsion was subjected to desalting and washing according to the conventional method and then
subjecting to redispersion by adding gelatin to prepare monodispersed silver chlorobromide emulsion Em -
1 having an average particle size of 0.30 um. Subsequently, in the same manner as in Em - 1 except for
adding 1 x 10~° mole/one mole of AgX of potassium hexachloroiridium (IV) acid which is an aqueous
iridium compound to a halide aqueous solution to prepare monodispersed silver chlorobromide emuision
Em - 2 having an average particle size of 0.30 wm.

Subsequently, in the same manner as in Em - 1 except for adding 2.28 x 10~7 mole/one mole of AgX of
rhodium trichioride trihydrate which is an aqueous rhodium salt to a halide aqueous solution to prepare
monodispersed silver chlorobromide emuision Em - 3 having an average particle size of 0.30 um. Each
emulsion of these Em - 1, 2 and 3 were subjected to the same operations as in Example 1 from chemical
rippening to simuitaneous multi-layer coating and drying to obtain Samples No. 9 to No. 14.

Thereafter, exposure, development and evaluation were carried out in the methods as in Example 1.
Contents of the compounds of the present invention to be used in the experiments and the results of the
evaluations are shown in Table 3.

93



EP 0 354 503 A2

€ 8l 48 - - “ 8- u i aAneiedwon)
S 8l ozt -0LXg L-n " 8-a-| (wnipoy)) g-wg gl uonuaAUL SIy |
4 JA ogl - - " 8- “ cl anneredwon
S 81 Gel s-0L X¢ L= " 8- (wnipui) 2-w3 Lt uonuSAUI S|
c ]} oelL - - " 8-9-1 " ot anneiedwon
S 8l 621 0L X¢ L-(m -0l X¢g 8-0-| 1-w3 6 UORUSAUI SIL L
(By sjowysjow) ‘ON (By sjowyajow) "ON
junowe pappy punodwon junowe psppy punodwoy
Boy "ON
Joddeyg 1seljuon) Aunpisusg {11) 2Inwuoy ayy Jo punodwon SAIRALIDD BUIZRIPAH uols|nwg ajdweg JuULlU0Y)

€ 3lqel

94



15

20

25

30

35

40

45

50

55

EP 0 354 503 A2

As clearly seen from Table 3, it can be confirmed that Samples No. 8, No. 11 and No. 13 in which the
compound of the present invention is used show remarkable pepper fog inhibiting effect in the emuision
which is metal doped by using iridium and rhodium.

Example g

In the same manner as in Example 1, coating and drying were carried out except for using the
compound (lll) in place of the compound (Il) to prepare Samples. Then, these samples were subjected to
exposure treatment in the same manner as in Example 1 and then evaluated. Contents of the samples and
the results of evaluation are shown in Table 4.

Exampie g

In the same manner as in Example 1, coating and drying were carried out except for using the
compound (V) in place of the compound (I} to prepare Samples. Then, these samples were subjected to
exposure ireatment in the same manner as in Example 1 and then evaluated. Contents of the samples and
the results of evaluation are shown in Table 5.

Example 5

In the same manner as in Example 1, coating and drying were carried out except for using the
compound (V) in place of the compound (ll) to prepare Samples. Then, these samples were subjected to
exposure treatment in the same manner as in Example 1 and then evaluated. Contents of the samples and
the results of evaluation are shown in Table 6.
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Example 6

In a gelatin aqueous solution maintained at 40 °C were added a silver nitride aqueous solution and a
halide aqueous solution (KBr 40 mole % and NaCl 60 mole %) simultaneously by the conirolied doubie-jet
method over 60 minutes while maintaining pH to 3.0 and pAg to 7.7 to prepare monodispersed silver
chlorobromide emuision having an average particle size of 0.25 um. The emulsion was subjected to
desalting and washing by the conventional manner, and then chemical ripenning was carried out by adding
15 mg of sodium thiosulfate per one mole of silver chlorobromide at 60 * C for 60 minutes.

Subsequently, to the emulsion was added 8-methyl-4-hydroxy-1,3,3a,7-tetrazaindene and as the sen-
sitizing dye, 150 mg/one mole of Ag of 1-(8-hydroxyethyl)-3-phenyl-5-[(3-y-sulfopropyi-a-benzox-
azoliridene)ethylidenelthiohydantoin was added to effect optical sensitization.

Then, a hydrazide compound represented by the formuia (I} of the present invention and the compound
of the formula (V1) were added as shown in Table 7. Further, 400 mg of scdium p-dodecylbenzenesulfonate,
3.5 g of saponin and 2 g of styrene-maleic acid copolymer were added thereto per one mole of Ag and the
mixture was coated on a base so as to become the Ag amount of 4.0 g/m? and the gelatin amount of 2.0
g/m?. At this time, a protective layer containing 30 mg/m? of sodium 1-decyi-2-(3-isopentyl)succinate-2-
sulfonate as a spreading agent and 25 mg/m? of formalin as a hardening agent with 1.2 g/m? of gelatin was
multilayer coated to prepare Samples 38 to 55.

To the resulting samples were exposed by using an optical wedge with use of a tungsten light source.

The above test samples were processed by using the developing solution with the following prescription
and the commercially available fixing solution according to an automatic developer having a development
tank volume of 40 liters.
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Table 7
Sample Hydrazine compound of this Compound of the formula (VI)
No. ~invention
Compound Amount added Compound Amount added
No. [mole/mole of Ag] No. [mole/mole of Ag]
38 - - - -
39 (a) 2x1075 - -
40 (b) " - -
41 l-a-8 " - -
42 I-b-5 " - -
43 [-c-3 " - -
44 c-11 " - -
45 (a) " (V1)1 3x 1075
46 (b) " (VI)-7 "
47 l-a-8 " (V1)-2 "
48 " " (V1)-7 "
49 l-b-5 " (VH)-3 "
50 " " (V-5 "
51 l-c-3 " (Vi)-2 "
52 " " (VI)-6 "
53 " " (Viy-7 v
54 l-c-11 " (V-7 "
55 " " (V-9 "

In the above table, the comparative compounds (a) and (b) added to the silver halide emuision layer are
the same with those as used in Example 1.

After the above samples were processed, sensitivity, sharpness at the leg portion of the characteristic
curve and pepper fog were evaluated. The sensitivity was shown by a relative sensitivity obtained by a
reverse value of the exposed dose necessary for forming 2.5 with an optical density. Also, sharpness at the
leg portion was shown by the exposure range of from 0.1 to 0.5 of the optical density. This value shows that
smaller value is preferred characteristic wherein sharpness at the leg portion is good. Generation degree of
the pepper fog is employed as the same rating system in Example 1. These results are shown in Table 8.

[Development processing conditions]
Step Temperature Time
(" C) (second)
Developing 40 15
Fixing 35 10
Washing 30 10
Drying 50 10
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<Prescription of the developing solution>

(Composition A)

Hydroquinene

Ethylenediamineteiraacetate disodium salt

1-Phenyi-5-mercaptotetrazole

5-Methylbeztriazole

Potassium sulfite (85 % aqueous solution)
Potassium carbonate

Potassium bromide

(Composition B)

15¢g
249
30 mg
200 mg
100 mi
50 ¢
29

Diethylene glycol
Pure water

Ethylenediaminetetraacetate disodium salit

Acetic acid (90 % solution)

5-Nitroinazole

1-Phenyl-3-pyrazolidone

50g
3mi
25 mg
0.3 mi
110 mg
500 mg

When using the developing solution, the above compositions A and B were successively dissolved in

500 mi of pure water in this order to make up to one liter for use.

Table 8
Sample | Content of the | Sensitivity | Sharpness at| Pepper
No. sample leg portion fog
38 Comparative 40 0.35 5
39 " 98 0.07 2
40 " 100 0.08 2
41 " 120 0.04 2
42 145 0.03 2
43 " 135 0.04 3
44 " 130 0.04 2
45 " 95 0.07 2
46 " 100 0.08 3
47 This invention 120 0.04 4
48 " 120 0.04 5
49 " 145 0.03 5
50 " 135 0.04 5
51 " 120 0.04 4
52 " 125 0.03 5
53 " 135 0.04 5
54 " 130 0.04 5
55 " 120 0.04 5
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As clearly seen from the results in Table 8, it can be understood that the samples obtained by the
present invention remarkably inhibit generation of pepper fog without impairing sensitivity and contract.

Example 4
In the same manner as in Example 6, samples were obtained except for replacing the compound of the

formula (V) with the compound of the formula (Vi) and then the samples were subjected to the developing
processing and evaluated as in Example 6. Contents of the samples and the results are shown in Table 9.

Table 9
Sample | Compound ()| Compound Relative Sharpness at | Pepper
No. (Vih sensitivity leg portion fog
56 - - 40 0.35 5
57 (a) (Vi-7 95 0.07 2
58 (b) " ’ 100 0.08 3
59 l-a-8 " 120 0.04 5
60 " (V-3 115 0.03 5
61 -b-5 (VII)-4 140 0.04 4
62 " (Vily-7 135 0.04 4
62 [-c-3 (Vihy-2 135 0.04 5
64 " (Vi-7 130 0.03 5
65 [-c-11 " A 125 0.04 5

An added amound of the compound represented by the formula (I) is 2 x 10~5 mole/one mole of Ag
and that of the compound of the formula (VIl) is 3 x 10~5 mole/one mole of Ag.

As clearly seen from Table 9, it can be understood that the samples No. 59 to 65 using the compounds
of the present invention have pepper fog inhibiting effect without impairing sensitivity and contract as
compared with the comparative samples No. 56 to 58.

Example 8
In the same manner as in Example 6, samples were obtained except for replacing the compound of the

formula (VI) with the compound of the formula (VHI) and then the samples were subjected to the developing
processing and evaluated as in Example 6. Contents of the samples and the results are shown in Table 10.
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Table 10
Sample | Compound (I)j Compound Relative Sharpness at | Pepper
No. (Vi sensitivity leg portion fog
66 - - 40 0.35 5
67 (a) (V1I)-38 95 0.08 2
68 b) " 100 0.09 2
69 l-a-8 " 120 0.04 5
70 " (viin-10 115 0.04 5
71 I-b-5 (VII)-38 140 0.04 4
72 " (Vii-20 135 0.04 5
72 I-c-3 (VII)-30 135 0.04 5
74 " (Vily-38 130 0.04 5
75 I-¢-11 " 125 0.04 5

An added amound of the compound represented by the formula (I) is 2 x 10~ mole/one mole of Ag
and that of the compound of the formula (Vill) is 3 x 1075 mole/one mole of Ag.

As clearly seen from Table 10, it can be understood that the samples No. 69 to 75 using the
compounds of the present invention have pepper fog inhibiting effect without impairing sensitivity and
contract as compared with the comparative samples No. 66 to 68.

According to formation of high conirast image due to the light-sensitive silver halide photographic
material using the hydrazine compound of the present invention, generation of pepper fog can be inhibited
without impairing high contract.

In other word, according to the present invention, the light-sensitive silver halide photographic material
which is exiremely high contract and inhibited in generation of pepper fog can be provided without
impairing high contrast.

Claims

1. A light-sensitive silver halide photographic material which comprises, in a light-sensitive silver halide
photographic material provided by coating at least one layer of hydrophilic colloidal layer including light-
sensitive silver halide photographic emulsion layer on a support, containing a hydrazide derivative in said
light-sensitive silver halide emuilsion layer and containing, in said hydrophilic colloidal layer, at least one
compound selected from the groups A and B consisting of:

(Group A):
the compound represented by the formula (Il):

Yl Yz

(II)
R

wherein Y1 and Y2 may be the same or different and each represent -OH group or -CH20H group; and R
represents an alkyl group having 1 to 3 carbon atoms;
the compound represented by the formula (Ill):
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B R
HO—(I:—Z—CI:_OH (II1)
Ry Ry

wherein R1, Rz, Rs and R« may be the same or different and each represent a hydrogen atom or a lower
alkyl group, and Z represents {CH , Y5, (where n represents 0 or an integer of 1 to 5),

Ry
__CI:—
Rg

(where Rs and Rs each represent a hydrogen atom, a methyl group, an ethyl group or an isopropy! group
provided that the case where both of Rs and R¢ are hydrogen atoms is excluded), -CH; -O-CHz-,
-CH=CH-, -C=C- or

CH, CH,
—C—C=C—C— ;
OH CH,

the compound represented by the formula (IV):

A—B—CO—B—A—S—R

/ 7

X (IV)
A—B—CO—B'—A'—S5—R,

wherein A represents a lower alkylene group,

—(-CHZCHZO-)-IS— ' —6CH2CH209—§—CH§— or
-CH 2—(-C"IHCH 20-)-5 ;

B represents a polyalkylene ether group which doses not bond with O; A represents a lower alkylene group
or a polyalkylene ether group represented by the formula:

—GCH2CH20')'p—CH§-CH-2- or
—CHCH, 0}—CH~CHz—,
CH3 CH3

prov:ded that A and A’ cannot be the polyalkylene ether groups at the same tlme p represents 2 to 30, B
and B  each represents -NH- or -O-, but the case where both of B and B’ are -O-'s is ,exciuded, Ry
represents a lower alkyl group, a phenyl group, an aralkyl group or {CHz)qCOOR (where R represents a
lower aralkyl group, q represents 1 to 3, and X represents a divalent group represented by -S-, -O-, -CH2 ,
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-!CH-CH = R"
CH2 or —N—

(where R’ represents a lower alkyl group); and
the compound represented by the formuia (V):

[-A CH1

L (éo3M)n2 _|m (V)

wherein A represents

Rg Rg
X%

(where Rg represents a hydrogen atom or an aiky! group having 1 to 10 carbon atoms, n represents 1 or 2,
and m represents an average degree of polymerization of an integer of 1 to 50, and M represents a
hydrogen atom or an alkaline metlal plate.

(Group B):

the compound represented by the formula (Vi):

Rl-ﬁ—(CHZ)H_TSM (VI)

wherein Rig represents a tetrazaindenyl group or a pentazaindeny! group, nis 1 or 2, and M represents a
hydrogen atom or an alkali metal atom (for example, sodium, potassium, etc.);
the compound represented by the formula (Vil):

HO Q OH

wherein Q represents a subsiituted or unsubstituted straight aliphatic group having a carbon atom of 1 or
more which bonds pyrocatechol of both sides, or may be formed a ring by bonding one end of an aliphatic
group branched from the straight chain such as siprohydrindene to one end of nucleus of pyrocatechol of
both sides; and

the compound represented by the formuia (Vill):
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(VIII)

wherein Ri1, Riz, Ris and Ris may be the same or different and each represent a hydrogen atom, a
halogen atom, a mercapto group, a hydroxy group, an alkyl group, a hydroxyalkyl group, a halogenated
alkyl group, an alkoxy group, an alkylthio group, a phenyl group, a benzyl group, an amino group, an
alkyiamino group or a hydrazino group, provided that at least one of Ri1, Riz, Ris and Ris represents a
mercapto group.

2. A light-sensitive silver halide photographic material according to Claim 1, wherein said hydrazine
compound is a compound represented by the formula (I-a), (I-b) or (i-c).

CONHNH—RlS
/
(CO) mNHNH—"Rls

wherein Ris and R:s each represent an aryl group or a heterocyclic group, Ri7 represents an organic
bonding group, n is O to 6 and m is 0 or 1, provided that n is 2 or more, sach R;7 may be the same or
different with each other,

(I~b)

wherein Rz: represents an aliphatic group, an aromatic group or a heterocyclic group, Ra2 represents a
hydrogen atom, an alkoxy group, a hetero cyclicoxy group, an amino group or an aryloxy group, each of
which may be substituted or unsubstituted, Py and P2 each represent a hydrogen atom, an acyl group or a
sulfinic acidogroup, and

Ar-NHNH- clg-Rm (-c)
wherein Ar represents an aryl group containing at least one of a ballast group or a silver halide adsorption
accelerating group, and Rs1 represents a substituted alkyl group.

3. A light-sensitive silver halide photographic material according to Claim 2, whersin said hydrazide
compound is contained in the photographic material in an amount of 5 x 10~7 to 5 x 10~' mole per one
mole of silver halide.

4. A light-sensitive silver halide photographic material according to Claim 3, wherein said hydrazide
compound is contained in the photographic material in an amount of 5 x 10~5 to 1 x 102 mole per one
mole of silver halide.

5. A light-sensitive silver halide photographic material according to Claim 1, wherein said at least one
compound selected from the groups A and B is contained in the photographic material in an amount of 1 x
107® to 1 x 10™' mole per one mole of silver.

8. A light-sensitive silver halide photographic material according to Claim 5, wherein said at least one
compound selected from the groups A and B is contained in the photographic material in an amount of 5 x
1075 to 1 x 1072 mole per one mole of silver.

7. A light-sensitive silver halide photographic material according to Claim 1 or 2 to 6, wherein the
compound represented by the formula (lll) is a compound of the formula; -
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?33 ?H3 or
HO(i:CzCl:COH

8. A light-sensitive silver halide photographic material according to Claim 1 or 2 to 7, wherein the

(III)

- 21
CH, CH CH., CH
: ] 3773
HOC ? Cm==, e ?OH
éa OH OH CH, .

compound represented by the formuia (IV) is a compound of the formula:

(IV)

9. A light-sensitive silver halide photographic material according to Claim 1 or 2 to 8, wherein the
compound represented by the formula (V) is a compound of the formula:

(VII)

- 12
CH

CH 2NHCONHCHZCH

-7
Hy
H,
C—H,
H,C” CH,

2NI-ICONHCI-I 2CH

2

Hy

107

SC,H

2

25C,Hg

5 .
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