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[571 ABSTRACT

A method for processing a silver halide color photo-
graphic material containing at least one pyrazoloazole
magenta coupler represented by general formula (I),
which comprises processing the light-sensitive material,
after imagewise exposure, with a color developer con-
taining an aromatic primary amine color developing
agent and at least one member selected from among
hydrazines and hydrazides represented by general for-
mula (II):

wherein R represents a hydrogen atom or a substitu-
ent, X represents a hydrogen atom or a group capable of
being eliminated by a coupling reaction with an oxida-
tion product of an aromatic primary amine developing
agent, Za, Zb and Zc each represents a methine group,
a substituted methine group, =N— or —NH—, pro-
vided that one of the Za-Zb bond and the Zb-Zc bond
is a double bond and the other is a single bond and,
when Zb-Zc is a carbon-to-carbon double bond, it may
be a part of an aromatic ring, and a dimer or higher
polymer may be formed at Ri; or X, or, when Za, Zb or
Zc represents a substituted methine group, a dimer or
higher polymer may be formed at the substituted meth-
ine group;

Rl R3 an
N N/

RZ/ \(Xl),,R4

wherein R!, R2 and R3 each independently represents a
hydrogen atom, an alkyl group, an aryl group or a
meterocyclic group, R4 represents a hydrogen atom, a
hydroxy group, a hydrazino group, an alkyl group, an
aryl group, a heterocyclic group, an alkoxy group, an
aryloxy group, a carbamoyl group or an amino group,
X! represents a divalent group, and n represents 0 to 1,
provided that, when n is 0, R* represents an alkyl group,
an aryl group or a heterocyclic group, and that R3 and
R4 may together form a heterocyclic ring.

8 Claims, No Drawings

A statutory invention registration is not a patent. It has
the defensive attributes of a patent but does not have the
enforceable attributes of a patent. No article or advertise-
ment or the like may use the term patent, or any term
suggestive of a patent, when referring to a statutory in-
vention registration. For more specific information on the
rights associated with a statutory invention registration
see 35 U.S.C. 157,
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METHOD FOR PROCESSING SILVER HALIDE
COLOR PHOTOGRAPHIC MATERIAL

FIELD OF THE INVENTION

This invention relates to a method for processing a
silver halide color photographic material and, more
particularly, to a method which is excellent in process-

ing properties, color-forming properties, and color fad- 10

ing resistance and, further, provides a color developer
having excellent stability.

BACKGROUND OF THE INVENTION

Magenta couplers represented by the following gen-
eral formula (I) are known from, for example, JP-A No.
59-162548 (The term “JP-A” as used herein means an
“unexamined published Japanese patent application”),
JP-A No. 60-43659, JP-A No. 59-171956, JP-A No.
60-172982, and JP-A No. 60-33552, and U.S. Pat. No.
3,061,432, and various studies have been made thereon
due to their excellent hues:

Rit X o
N I
- N Za
| il
Zc-—--zb

wherein Ry; represents a hydrogen atom or a substitu-
ent, X represents a hydrogen atom or a group capable of
being eliminated by a coupling reaction with an oxida-
tion product of an aromatic primary amine developing
agent, Za, Zb, and Zc each represents a methine group,
a substituted methine group, =N— or —NH--, pro-
vided that one of the Za—Zb bond and the Zb—Zc
bond is a double bond and the other is a single bond and,
when Zb—Zc is a carbon-to-carbon double bond, it
may be a part of an aromatic ring, and a dimer or higher
polymer may be formed at Ry or X, or, when Za, Zb or
Zc represents a substituted methine group, a dimer or
higher polymer may be formed at the substituted meth-
ine group.

It has been found, however, that magenta couplers of
general formula (I) have the defect that, when pro-
cessed with a conventional color developer, they show
poor color-forming properties, a serious variation in
photographic properties and, after being processed, are
liable to cause magenta stain with time.

As to variation of photographic properties, it has
been found that variations in the concentration of sulfite
ion (conventionally added to a color developer) have a
serious influence. Therefore, various preservatives or
chelating agents have been added to color developers to
keep the above-described concentration of sulfite ion at
a constant level in a stable fashion. However, effective
techniques have not yet been discovered. It has then
been found that when sulfite ion is eliminated, the con-
centrations of hydroxylamines or color-developing
agents vary so much that there also results a detrimental
influence on photographic properties. Therefore, pre-
servatives for replacing sulfite jon are necessary. How-
ever, the addition of triethanolamines described in U.S.
Pat. No. 4,170,478 and poly(ethyleneimines) described
in U.S. Pat. No. 4,252,892 have failed to provide suffi-
cient results.

On the other hand, as to formation of magenta stain
caused after processing, conventional anti-fading tech-
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niques or stain-preventing techniques (anti-fading tech-
niques include adding various compounds such as hy-
droquinone derivatives described in, for example, U.S.
Pat. Nos. 2,360,290, 2,418,613, 2,675,314, 2,701,197,
2,704,713, 2,728,659, 2,732,300, 2,735,765, 2,710,801,
and 2,816,028, British Pat. No. 1,363,921, and JP-A No.
58-24141, gallic acid derivatives described in U.S. Pat.
Nos. 3,457,079 and 3,069,262, p-alkoxyphenols de-
scribed in U.S. Pat. Nos. 2,735,765, and 3,698,909, JP-B
No. 49-20977 (the term “JP-B” as used herein means an
“examined Japanese patent publication™) and JP-B No.
52-6623, p-hydroxyphenol derivatives described in U.S.
Pat. Nos. 3,432,300, 3,573,050, 3,574,627 and 3,764,337,
JP-A No. 52-35633, JP-A No. 52-147434 and JP-A No.
52-152225, and bisphenols described in U.S. Pat. No.
3,700,455; and the stain-preventing techniques de-
scribed in, for example, JP-A No. 49-11330, JP-A No.
50-57223, JP-A No. 56-85747, and JP-B No. 56-8346)
have failed to provide sufficient results.

As is described above, it has been desired to develop
a technique of overcoming the defects of magenta cou-
plers represented by general formula (I).

SUMMARY OF THE INVENTION

As a result of intensive studies, the inventors have
found that the objects of the present invention can ef-
fectively be attained by employing the following tech-
nique. That is, the above-described problems can be
solved by a method for processing a silver halide color
photographic material, which comprises processing a
silver halide light-sensitive material containing at least
one pyrazoloazole type magenta coupler represented by
following general formula (I), after imagewise expo-
sure, with a color developer containing an aromatic
primary amine color developing agent and at least one
member selected from among hydrazines and hydra-
zides represented by following general formula (II):

Y]

wherein R; represents a hydrogen atom Or a substitu-
ent, X represents a hydrogen atom or a group capable of
being eliminated by a coupling reaction with an oxida-
tion product of an aromatic primary amine developing
agent, Za, Zb, and Zc each represents a methine group,
a substituted methine group, =—=N— or —NH—, pro-
vided that one of the Za—Zb bond and the Zb—Zc
bond is a double bond and the other is a single bond and,
when Zb—Zc is a carbon-to-carbon double bond, it
may be a part of an aromatic ring, and a dimer or higher
polymer may be formed at Ry or X, or, when Za, Zb or
Zc represents a substituted methine group, a dimer or
higher polymer may be formed at the substituted meth-
ine group;

R! R3 an

N
N—N

N
RrR2 (xl)"R4

wherein R!, R2 and R3 each independently represents a
hydrogen atom, an alkyl group, an aryl group or a het-
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erocyclic group, R4 represents a hydrogen atom, hy-
droxy group, a hydrazino group, an alkyl group, an aryl
group, a heterocyclic group, an alkoxy group, an aryl-
oxy group, a carbomoyl group or an amino group, X!
represents a divalent group, and n represents 0 or 1,
provided that, when n is 0, R* represents an alkyl group,
an aryl group or a heterocyclic group, and R3 and R*
may together form a heterocyclic ring.

DETAILED DESCRIPTION OF THE
INVENTION

Particularly, it was not expected that the above-
described defects with the couplers of general formula
(I) could be removed by processing with a color devel-
oper containing the compound represented by general
formula (II) (that is, at least one member selected from
among hydrazines and hydrazides) which does not sub-
stantially contain benzyl alcohol.

Magenta couplers represented by general formula (I)
are described in detail below.

In general formula (I), the term “polymer” means one
which contains two or more groups represented by
general formula (I) per molecule, and the polymer in-
cludes bis derivatives and polymer couplers. The poly-
mer coupler may be a homopolymer composed of only
monomers (preferably those containing a vinyl group,
which are hereinafter referred to as “vinyl monomers”)
having the moiety represented by general formula (I) or
a copolymer with a non-color forming, ethylenic mono-
mer not coupling with an oxidation product of an aro-
matic amine developing agent.

The compounds represented by general formula (I)
are 5-membered ring/5-membered ring condensation
type nitrogen-containing heterocyclic couplers, whose
color-forming matrix nucleus shows an aromaticity
electronically equal to naphthalene and has a chemical
structure usually given a generic name of azapentalene.
Of the couplers represented by general formula (I),
preferable couplers are 1H-imidazo-(1,2-b)pyrazoles,
1H-pyrazolo(1,5-b)pyrazoles, 1 H-pyrazolo(s,1-
cX1,2,4-triazoles,  1H-pyrazolo(1,5-b)(1,2,4)triazoles,
1H-pyrazolo(1,5-d)tetrazoles, and 1H-pyrazolo(l,5-
a)benzimidazoles, which are respectively represented
by the following general formulae (Ia), (Ib), (Ic), (Id),
(Ie) and (If). Of these, compounds represented by (Ia),
(Ic) and (Id) are particularly preferable, with (Id) being

more particularly preferable.

(Id)

R12

R14
(Ia)

W

(Io)
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4
-continued
Rz X Riz X
N N [
AN AN
N ﬁ: N NH
|
HN N
(Te)
Ri3
(In

In general formulae (Ia) to (If), R12, Ri3and R4 each
independently represents a hydrogen atom, a halogen
atom, an alkyl group, an aryl group, a heterocyclic
group, a cyano group, an alkoxy group, an aryloxy
group, a heterocyclic oxy group, an acyloxy group, a
carbomoyloxy group, a silyloxy group, a sulfonyloxy
group, an acylamino group, an anilino group, a ureido
group, an imido group, a sulfamoylamino group, a car-
bomoylamino group, an alkylthio group, an arylthio
group, a heterocyclic thio group, an alkoxycar-
bonylamino group, an aryloxycarbonylamino group, a
sulfonamido group, a carbomoyl group, an acyl group,
a sulfamoyl group, a sulfonyl group, a sulfinyl group, an
alkoxycarbonyl group, or an aryloxycarbonyl group,
and X represents a hydrogen atom, a halogen atom, a
carboxy group or a coupling-off group bound to the
carbon atom at the coupling site through an oxygen
atom, a nitrogen atom or a sulfur atom. Further, Rj2,
Ri3, Ri4 or X may be a divalent group to form a bis
derivative. When the moiety represented by general
formula (Ia) to (If) constitutes a part of a vinyl mono-
mer, Rz, Ri3or Rysrepresents a single bond or a linking
group through which the moiety represented by general
formula (Ja) to (If) is bound to the vinyl group.

More particularly, Rz, R13and R4 each represents a
hydrogen atom, a halogen atom (for example chlorine
or bromine), an alkyl group (for example, methyl, pro-
pyl, i-propyl, t-butyl, trifluoromethyl, tridecyl, 3-(2,4-
di-tamylphenoxy)propyl, 2-dodecyloxyethyl, 3-phenox-
ypropyl, 2-hexylsulfonyl-ethyl, cyclopentyl or benzyl),
an aryl group (for example, phenyl, 4-t-butylpheny],
2,4-di-t-amylphenyl, 4-tetradecanamidophenyl), a het-
erocyclic group (for example, 2-furyl, 2-thienyl, 2-
pyrimidinyl or 2-benzothiazolyl), a cyano group, an
alkoxy group (for example, methoxy, ethoxy, 2-methox-
yethoxy, 2-dodecyloxyethoxy, 2 -phenoxyethoxy or
2-methanesulfonylethoxy), an aryloxy group (for exam-
ple, phenoxy, 2-methylphenoxy or 4-t-butylphenoxy), a
heterocyclic oxy group (for example, 2-ben-
zimidazolyloxy), an acyloxy group (for example, ace-
toxy or hexadecanoyloxy), a carbamoyloxy group (for
example, N-phenylcarbamoyloxy or N-ethylcar-
bomoyloxy), a silyloxy group (for example, trimethyl-
silyloxy), a sulfonyloxy group (for example, dodecylsul-
fonyloxy), an acylamino group (for example, acet-
amido, benzamido, tetradecanamido, a-(2,4-di-t-amyl-
phenoxy)butylamido, vy-(3-t-butyl-4-hydroxyphenoxy)-
butylamido or a-{4-(4-hydroxyphenylsulfonyl)phenox-
y}decanmdo), an anilino group (for example, phenyl-
amino, 2-chloroanilino, 2-chloro 5-tet-
radecanamidoanilino, 2-chloro-5-dodecyloxycar-
bonylanilino, N-acetylanilino or 2-chloro-5-{a-(3-t-
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butyl-4-hydroxyphenoxy)dodecanamido}anilino), a
ureido group (for example, phenylureido, N-butyl-N'-
methylureido, methylureido or N,N-dibutylureido), an
imido group (for example, N-succinimido, 3-benzyl-
hydantoinyl, 4-(2-ethylhexanoylamino)phthalimido), a
sulfamoylamino group (for example, N,N-dipropylsul-
famoylamino or N-methyl-N-decylsulfamoylamino), a
carbamoylamino group (for example, carbamoylamino,
or N,N-dimethylcarbamoylamino), an alkylthio group
(for example, methylthio, octylthio, tetradecylthio, 2-
phenoxyethylthio, 3-phenoxypropylthio, 3-(4-t-butyl-
phenoxy)propyithio), an arylthio group (for example,
phenylthio,  2-butoxy-5-t-octylphenylthio,  3-pen-
tadecylphenylthio, 2-carboxyphenylthio or 4-tet-
radecanamidophenylthio), a heterocyclic thio group
(for example, 2-benzothiazolylthio), an alkoxycar-
bonylamino group (for example, methoxycar-
bonylamino or tetradecyloxycarbonylamino), an ary-
loxycarbonylamino group (for example, phenoxycar-
bonylamino or 2,4-di-tert-butylphenoxycar-
bonylamino), a sulfonamido group (for example, me-
thanesulfonamido, hexadecanesulfonamido, benzenesul-
fonamido, - p-toluenesulfonamido,  octadecanesul-
fonamido or 2-methyloxy-5-t-butylbenzenesul-
fonamido), a carbamoyl group (for example, N-ethyl-
carbamoyl, N,N-dibutylcarbamoyl, (2-dodecyloxye-
thyl)carbamoyl, N-methyl-N-dodecylcarbamoyl or N-
{3-(2,4-di-tert-amylphenoxy)propyl}carbamoyl),  an
acyl group (for example, acetyl, (2,4-di-tertamyi-
phenoxy)-acetyl or benzoyl), a sulfamoyl group (for
example, N-ethylsulfamoyl group, N,N-dipropylsul-
famoyl, N-(2-dodecyloxyethyl)-sulfamoyl, N-ethyl-N-
dodecylsulfamoyl or N,N-diethylsulfamoyl), a sulfonyl
group (for example, methanesulfonyl, octanesulfonyl,
benzenesulfonyl or toluenesulfonyl), a sulfinyl group
(for example, octanesulfinyl, dodecylsulfinyl or phenyl-
sulfinyl), an alkoxycarbony! group (for example, me-
thoxycarbonyl, butyloxycarbonyl, dodecyloxycarbonyl
or octadecyloxycarbonyl) or an aryloxycarbonyl group
(for example, phenyloxycarbonyl or 3-pentadecyl-
phenyloxy-carbonyl).

X represents a hydrogen atom, a halogen atom (for
example, chlorine, bromine or iodine), a carboxyl group
or a group bound through an oxygen atom (for example,
acetoxy, prapanoyloxy, benzoyloxy, 2,4-dichloroben-
zoyloxy, ethoxyoxaloyloxy, pyruvinyloxy, cin-
namoyloxy, phenoxy, cyanophenoxy, 4-methanesul-
fonamidophenoxy, 4-methanesulfonylphenoxy, a-naph-
thoxy, 3-pentadecylphenoxy, benzyloxycarbonyloxy,
ethoxy, 2-cyanoethoxy, benzyloxy, phenethyloxy, 2-
phenoxyethoxy, 5-phenyltetrazolyloxy, or 2-benzo-
thiazolyloxy), a group bound through a nitrogen atom
(for example, benzenesulfonamido, N-ethyltoluenesul-
fonamido, heptafluorobutanamido, 2,3,4,5,6-penta-
fluorobenzamido, octanesulfonamido, p-cyano-
phenylureido, N,N-diethylsulfamoylamino, 1-piperidyl,
dimethyl-2,4-dioxo-3-oxazolidinyl, 1-benzyl-ethoxy-3-
hydantoinyl, 2N-1,1-dioxo-3(2H)-o0x0-1,2-benzoiso-
thiazolyl, 2-oxo-1,2-dihydro-1-pyridinyl, imidazolyl,
pyrazolyl, 3,5-diethyl-1,2,4-triazol-1-yl, 5- or 6-bromo-
benzotriazol-1-yl, 5-methyl-1,2,3,4-triazol-1-yl, ben-
zimidazolyl, 3-benzyl-1-hydantoinyl, 1-benzyl-5-hex-
adecyloxy-3-hydantoinyl, S-methyl-1-tetrazolyl, 4-
methoxyphenylazo, 4-pivaloylaminophenylazo, 2-
hydroxy-4-propanoylphenylazo) or a group bound
through a sulfur atom (for example, phenylthio, 2-car-
boxyphenylthio,  2-butoxy-5-t-octylphenylthio, 4-
methanesulfonamidophenylthio, 2,5-dibutoxyphe-
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nylthio, 4-methanesulfonylphenylthio, 4-octanesul-
fonamidophenylthio, 2-butoxyphenylthio, 4-dodecylox-
yphenylthio, 2-(2-hexanesulfonylethyl)-5-tert-octylphe-
nylthio, benzylthio, 2-cyanoethylthio, 1-ethoxycarbo-
nyltridecylthio, 5-phenyl-2,3,4,5-tetrazolylthio, 2-ben-
zothiazolylthio, 2-dodecylthio, 2-dodecylthio-5-thi-
ophenylthio, 2-phenyl-3-dodecyl-1,2,4-triazolyl-5-thio).

In the case where Rz, Ri3, Ris or X is a divalent
group to form a bis derivative, examples of the divalent
group include a substituted or unsubstituted alkylene
group (for example, methylene, ethylene, 1,10-decylene
or —CH,;CH;—0—CH;CH,~), a substituted or un-
substituted phenylene group (for example, 1,4-pheny-
lene, 1,3-phenylene,

CH3 Cl

CH; cl

and —NHCO—R|5—CONH— (wherein Ris repre-
sents a substituted or unsubstituted alkylene or a substi-
tuted or unsubstituted phenylene group).

Examples of the linking group represented by Ry,
Ri3and Ry4in the case where the moiety represented by
general formula (Ia) to (If) constitutes a part of vinyl
monomer include those which are formed by combining
those selected from among an alkylene group (substi-
tuted or unsubstituted alkylene group of, for example,
methylene, ethylene, 1,10-decylene or —CH>C-
H,OCH;CH;—), a phenylene group substituted or un-
substituted phenylene group of, for example, 1,4-pheny-
lene, 1,3-phenylene,

CH3 Cl
CH3 Cl

—NHCO—, —CONH—, —0—, —OCO— and an
aralkylene group (for example,

- CHZ@ o
—CH2CH1—Q CH,CHy—,

Cl

-=CH> CH—).

cl

. Additionally, the vinyl group of the vinyl monomer
includes those which posses a substituent or substituents
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in addition to those represented by general formulae
(Ia) to (If). Preferable substituents are a hydrogen atom,
a chlorine atom or a lower alkyl group containing 1 to
4 carbon atoms.

As the non-color forming ethylenic monomers not
coupling with an oxidation product of an aromatic pri-
mary amine developing agent, there are illustrated, for
example, acrylic acid, a-chloroacrylic acid, alkylacrylic
acid (e.g., methacrylic acid), esters or amides of these
acrylic acids (for example, acrylamide, n-butylacryla-
mide, t-butylacrylamide, diacetoneacrylamide, methac-
rylamide, methyl acrylate, ethyl acrylate, n-propyl ac-
rylate, n-butyl acrylate, t-butyl acrylate, iso-butyl acry-
late, 2-ethylhexyl acrylate, n-octyl acrylate, lauryl acry-
late, methyl methacrylate, ethyl methacryilate, n-butyl
methacrylate and S-hydroxymethacrylate), me-
thylenedibisacrylamide, vinyl esters (for example, vinyl
acetate, vinyl propionate, and vinyl laurate), acryloni-
trile, methacrylonitrile, aromatic vinyl compounds (for
example, styrene and its derivatives, vinyltoluene, divi-
nylbenzene, vinylacetophenone and sulfostyrene), ita-
conic acid, citraconic acid, crotonic acid, vinylidene
chloride, vinyl alkyl ethers (for example, vinyl ethyl
ether), maleic acid, maleic anhydride, maleic esters,
N-vinyl-2-pyrrolidone, N-vinylpyridine and 2- and 4-

n- CmHzx
OCHCNH (CHa)3

n- C10H21
OCHCNH

n-(|34H9

t-CsHyy OCH?IZNH (CH2);3

t-CsH

20

8
vinylpyridine. Two or more of these non-color forming
ethylenically unsaturated monomers may be used in
combination.

Examples of the couplers represented by general
formulae (Ia) to (If) and processes for synthesizing them
are described in the literature shown below.

Compounds of general formula (Ia) are described in
JP-A No. 59-162548, compounds of general formula
(Ib) are described in JP-A No. 60-43659, compounds of
general formula (Ic) are described in JP-B No.
47-27411, compounds of general formula (Id) are de-
scribed in JP-A No. 59-171956 and JP-A No. 60-172982,
compounds of general formula (Ie) are described in
JP-A No. 60-33552, and compounds of general formula
(If) are described in U.S. Pat. No. 3,061,432.

High color-forming ballast groups described in, for
example, JP-A No. 58-42045, JP-A No. 59-214854,
JP-A No. 59-177553, JP-A No. 59-177544 and JP-A No.
59-177557 may be substituted with any group of the
above-described compounds of general formulae (Ia) to
(o).

Specific examples of pyrazoloazole couplers used in
the present invention are illustrated below, which, how-
ever, are not limitative.

(M-1)
\
) NH
N %
CH3
M-2)
(CH2)3 Cl
N
N
II\I NH
N %
CHj
N (M-3)
/ S
NJ
/
NH

CH3



HB809

9 10
-continued
t-C4Ho (M-4)
Il
CHj3 O NHC(|:HO OH
n-C12Has
N
AN
NH
|
N %
CHj
CH;3 Cl (M-5)
.
AN
N NH
|
N =k
(CH»)3 NHCCHO OH
) n-C10H21
CH3 a (M-6)
N
AN
N NH t-CsHyy
|
N =K
(CHy)3 NHCCHO t-CsHy
n-C6H13
CH3 Cl M-7)
N
AN
N NH Cl
v = i
(CH2)30 NHCCHO SO; OH
n-CjoHz;
Cl
t-CqHo cl (M-8)
N
AN
N NH
]
N i
(CH),0 NHCCHO SOy OH
n-Ci2Hzs

Cl
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11 12
-continued
(M-9)
CHj3 O SO, OH
N
AN
T NH t-CsHyy
N i
(CH2);0 NHCCHO t-CsHyy
C-Hs
t-CsHg Cl (M-10)
N
AN
N NH
|
N i
(CH,):0 NHC(IJHO NHSO;: OH
n-CyoHz)
H F M-11)
N
AN
N NH Cl
v = g
(CH»y);0 NHCCIIHO SO OH
n-CjoHz1
Cl
(M-12)
CONH 1
oo
AN
N NH
v = ?
CH> NHC(IZHO SOy OH
n-CioHa)
(M-13)

fl) cl
C3H27CNH Cl
O SO OH
NH

N Cl
N
N NH
|
N %

CH3
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-continued
CH; cl (M-14)

NH
|
N =k
CH» NHCCHO OH
ﬂ'CIOHZl

Cl

CH3 al (M-13)

t-CsHyy

NH
|
N %
(CHz)zC'— NHCCHO t-CsHy,
CH3 n-06H13

CH;3 Cl (M-16)

NH t-CsHy
]
N ==k
(CHz)zNHCCHO t-CsHy
n-C6H13
CH; Cl M-17)
N
AN
NH t-CsHyi

jf

(CHz)zoccno-Q—t-csﬁu
n-C4Hy

(M-18)
(CH3),CH SOZOOH
NH t-CsHy
I
N =K i
(CHy)3 NHC?HO t-CsHyy
n-CeHi3
C2Hs O~C(CH3);CHC(CH3)3 (M-19)
N
t-CsHiy

I
(CH;);O NHCCHO t-CsHyy
n-CsPIu
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-continued
CH30 Cl (M-20)
N
N ‘ :
I|~I NH t-CsHyp
N %
(CH3)3 NHCCHO t-CsHy
ﬂ'C6H13
t-CaHyg M-21)
Il
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These couplers of general formula (I) are generally
added to a silver halide emulsion layer in amounts of
2X 103 mol to 5X 10—! mol, preferably 1x 10-2 mol
to 5X 10— ! mol, per mol of silver in the emulsion layer.

In order to obtain satisfactory properties required for
light-sensitive materials, two or more of the above-
described couplers may be used together in one and the
same layer, or one and the same compound may of
course be added to two or more different layers.

Introduction of the couplers into silver halide emul-
sion layers may be conducted according to processed
described in, for example, U.S. Pat. No. 2,322,027. For
example, couplers are dissolved in an alkyl phthalate
(for example, dibutyl phthalate or dioctyl phthalate), a
phosphoric acid ester (for example, diphenyl phosphate,
triphenyl phosphate, tricresyl phosphate, dioctyl butyl
phosphate), a citric acid ester (for example, tributyl
acetylcitrate), a benzoic acid ester (for example, octyl
benzoate), an alkylamide (for example, diethyllauryla-
mide), an fatty acid ester (for example, dibutoxyethyl
succinate or diethyl azelate), a trimesic acid ester (for
example tributyl trimesate) or in an organic solvent
having a boiling point of about 30° C. to about 150° C.
(for example, a lower alkyl acetate such as ethyl acetate
or butyl acetate, ethyl propionate, secbutyl alcohol,
methyl isobutyl ketone, S-ethoxyethyl acetate or me-
thylcellosolve acetate), then dispersed in a hydrophilic
colloid. The above-described high-boiling organic sol-
vent and the low-boiling organic solvent may be used as
a mixture.

Compounds of general formula (II) to be used in the
present invention, that is, hydrazine analogues com-
posed of hydrazines and hydrazides, are described in
detail below.

R!, R?and R3 each independently represents a hydro-
gen atom, a substituted or unsubstituted alkyl group
(preferably containing 1 to 20 carbon atoms; for exam-
ple, methyl, ethyl, sulfopropyl, carboxybutyl, hydroxy-
ethyl, cyclohexyl, benzyl or phenethyl), a substituted or
unsubstituted aryl group (preferably containing 6 to 20
carbon atoms; for example, phenyl, 2,5-dimethoxyphe-
nyl, 4-hydroxyphenyl or 2-carboxyphenyl) or a substi-
tuted or unsubstituted heterocyclic group (preferably
containing 1 to 20 carbon atoms and preferably being a
5- to 6-membered ring containing at least one of oxygen,
nitrogen and sulfur as hetero atom; for example, pyri-
din4-yl or N-acetylpiperidin-4-yl).

R4 represents a hydrogen atom, a hydroxy group, a
substituted or unsubstituted hydrazino group (for exam-
ple, hydrazino, methylhydrazino or phenylhydrazino),
a substituted or unsubstituted alkyl group (preferably
containing 1 to 20 carbon atoms; for example, methyl,
ethyl, sulfopropyl, carboxybutyl, hydroxyethyl, cyclo-
hexyl, benzyl, t-butyl or n-octyl), a substituted or unsub-
stituted aryl group (preferably containing 6 to 20 car-
bon atoms; for example, phenyl, 2,5-dimethoxyphenyl,

20
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4-hydroxyphenyl, 2-carboxyphenyl, 2-carboxyphenyl
or 4-sulfophenyl), a substituted or unsubstituted hetero-
cyclic group (preferably containing 1 to 20 carbon
atoms and being preferably a 5- to 6-membered ring
containing at least one of oxygen, nitrogen and sulfur as
hetero atom; for example, pyridin-4-yl or imidazolyl), a
substituted or unsubstituted alkoxy group (preferably
containing 1 to 20 carbon atoms; for example, methoxy,
ethoxy, methoxyethoxy, benzyloxy, cyclohexyloxy or
octyloxy), a substituted or unsubstituted aryloxy group
(preferably containing 6 to 20 carbon atoms; for exam-
ple, phenoxy, p-methoxyphenoxy, p-carboxyphenyl or
p-sulfophenoxy), a substituted or unsubstituted carbam-
oyl group (preferably containing 1 to 20 carbon atoms;
for example, unsubstituted carbamoyl, N,N-diethylcar-
bamoyl or phenylcarbamoyl), or a substituted or unsub-
stituted amino group (preferably containing 0 to 20
carbon atoms; for example, amino, hydroxyamino, me-
thylamino, hexylamino, methoxyethylamino, carboxye-
thylamino, sulfoethylamino, N-phenylamino or p-sulfo-
phenylamino).

As further substituents for R}, R2, R3 and R4, a halo-
gen atom (for example, chlorine or bromine), a hydroxy
group, a carboxy group, a sulfo group, an amino group,
an alkoxy group, an amido group, a sulfonamido group,
a carbamoyl group, a sulfamoyl group, an alkyl group,
an aryl group, an aryloxy group, an alkylthio group, an
arylthio group, a nitro group, a cyano group, a sulfonyl
group or a sulfinyl group are preferable, and these may
further be substituted.

X! preferably represents a divalent organic residual
group, and specifically represents, for example,
—CO~—, —S0O3— or

n represents 0 or 1, provided that, when n is 0, R4 repre-
sents a group selected from among a substituted or
unsubstituted alkyl, aryl and heterocyclic groups. Rl
and R2, and R3? and R* may optionally together form a
heterocyclic group.

When n=0, at least one of R! to R4 preferably repre-
sents a substituted or unsubstituted alkyl group. In par-
ticular, those compounds wherein R!, R2, R3 and R4
each represents a hydrogen atom or a substituted or
unsubstituted alkyl group are preferable (provided that
R!, R?, R¥and R4 do not all represent a hydrogen atom
at the same time). Above all, those wherein R!, R2 and
R3 represent a hydrogen atom and R% a substituted or
unsubstituted alkyl group; those wherein R! and R3
represent a hydrogen atom, and R2 and R4 a substituted
or unsubstituted alkyl group; or those wherein R!and
R2 represent a hydrogen atom, and R3 and R4 a substi-
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tuted or unsubstituted alkyl group (R3 and R4 optionally
together forming a hetero ring).
When n is 1, X! preferably represents —CO-—, R4
preferably represents a substituted or unsubstituted

amino group, and R! to R3 each preferably representsa 5

hydrogen atom or a substituted or unsubstituted alkyl
group.

The alkyl group represented by R! to R*more prefer-
ably contains 1 to 10 carbon atoms, and most preferably
1 to 7 carbon atoms. Preferable substituents for the alkyl
group include a hydroxy group, a carboxylic acid
group, a sulfo group and a phosphonic acid group.
When two or more substituents exist, they may be the
same or different from each other.

The compounds represented by the general formula
(II) may form a bis derivative, a tris derivative or a
polymer bound through R!, R2, R3 or R4,

Examples of the compounds represented by general
formula (II) are illustrated below which, however, are
not limitative.

CH3 {I-1)

NNH>
CH3

CH3;NHNHCH3 (I1-2)

HOCH4
NNH;
HOC;H,

NH,NH

(11-3)

(I1-4)

NHNH, ar-s)

(11-6)
NNH,

CH;COOH (¢150)]

NH,N
CH,COOH

HOOCCH;NHNHCH;COOH (I1-8)

NHoNH-CH ¥y NHNH; Ir-9

NH;NHCH;CH;0H (I1-10)

OH (II-11)

NHNH,
NH;NH—(CH3);—S03H (11-12)
NH,NH—(CH3)4—S03H 11-13)

NH;NH-—(CH,);—COOH (1I-14)
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CH;COOH
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CHj3
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CHj

(11-31)
/
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NH>
(average molecular weight = about 4,000)
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!

HOCH;CH;SO;NHNH;
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CONHNH;
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As specific examples other than the above-described
compounds, there are illustrated those which are de-
scribed in, for example, JP-A No. 63-146041 (Japanese
Patent Application No. 61-170756), pp. 11-24, JP-A
No. 63-146042 (Japanese Patent Application No.
6-171682), pp. 12-22, and JP A-63-146043 (Japanese
Patent Application No. 61-173468), pp. 9-19.

Many of the compounds represented by general for-
mula (IT) are commercially available, and may be syn-
thesized according to general synthesizing processes
described in, for example, Organic Synthesis, Coll. vol.
2, pp. 208-213; Jour. Amer. Chem. Soc., 36, 1747 (1914);
Abura Kagaku (Oil Chemistry), 24, 31 (1975); Jour. Org.
Chem., 25, 44 (1960); Yakugaku Zasshi (Journal of Phar-
maceutics), 91, 1127 (1971); Organic Synthesis, Coll. vol.
1, p. 450; Shin Jikken Kagaku Koza (New Lecture on
Experimental Chemistry), Vol. 14, III, pp. 1621-1628
(published by Maruzen); Beil. 2, 559; Beil., 3, 117; E. B.
Mohr et al., Inorg. Syn., 4, 32 (1953); F. J. wilson, E. C.
Pickering, J. Chem. Soc., 123, 394 (1923); N. J. Leonard
& J. H. Boyer, J. Org. Chem., 15, 42 (1950); Organic
Synthesis, Coll. vol. 5, p. 1055; P. A. S. Smith, Deriva-
tives of hydrazine and other hydronitrogens having N—N
bonds, pp. 120~124 and 130-131, THE BENJAMIN/-
CUMMINGS COMPANY, (1983); Staniey R. Sandier
Waif Karo, Organic Functional Group Preparations, Vol.
1, Second Edition, p. 457. .

The compounds of general formula (II) are added in
amounts of 0.01 g to 50 g, preferably 0.1 g to 30 g, more
preferably 0.5 g to 10 g, per liter of color developer.

Color developers used in the present invention are
described below.

Color developers used in the present invention con-
tain known aromatic primary amine color developing
agents. Preferable examples thereof are p-phenylenedia-
mine derivatives, and typical examples thereof are illus-
trated below which, however, are not limitative.

D-1: N,N-Diethyl-p-phenylenediamine
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D-2: 4-(N-Ethyl-N-(38-hydroxyethyl)amino)aniline
D-3: 2-Methyl-4-(N-ethyl-N-(8-hydroxyethyl)amino)
aniline
4-Amino-3-methyl-N-ethyl-N-(8-(methanesul-
fonamido)-ethyl)aniline

These p-phenylenediamine derivatives may be in a
salt form such as sulfates, hydrochlorides, sulfites or
p-toluenesulfonates. The aromatic primary amine devel-
oping agents are used in amounts of, preferably about
0.1 g to about 20 g, more preferably about 0.5 g to about
10 g, per liter of color developing solution.

Particularly, the use of color-developing agent D-4 in
the presence of the compounds of general formula (I)
depresses an increase of fog and, therefore, serves to
provide good photographic properties, thus being pref-
erable.

Sulfite ion known as preservative is not substantially
incorporated in the color developer of the present in-
vention. The term “not substantially” permits one to
add in an amount not influencing photographic proper-
ties, specifically in an amount of 0 to 0.005 mol/liter,
preferably 0 to 0.002 mol/liter.

As compounds which directly preserve the color-
developing agents, various hydroxylamines, hydrox-
amic acids described in JP-A No. 63-43138, phenols
described in JP-A No. 63-44657 and JP-A No. 63-58443,
a-hydroxyketones and a-aminoketones described in
JP-A No. 63-44656 and/or various sugars described in
JP-A No. 63-36244 are preferably added. If necessary,
these compounds may be used in combination with
monoamines described in JP-A No. 63-4235, JP-A No.
63-24254, JP-A No. 63-21647, JP-A No. 63-146040,
JP-A No. 63-27841 and JP-A No. 63-25654, diamines
described in JP-A No. 63-43139 and JP-A No. 63-30845,
polyamines described in JP-A No. 63-26655, poly-
amines described in JP-A No. 63-44655, nitroxy radicals
described in JP-A No. 63-53551, alcohols described in
JP-A No. 63-43140 and JP-A No. 63-53549, oximes
described in JP-A No. 63-56654, and tertiary amines
described in EP-A-266797.

In addition, various metals described in JP-A No.
57-44148 and JP-A No. 57-53749, salicylic acids de-
scribed in JP-A No. 59-180588, alkanolamines described
in JP-A No. 54-3532, polyethyleneimines described in
JP-A No. 56-94349, and aromatic polyhydroxy com-
pounds described in U.S. Pat. No. 3,746,544 are prefera-
bly used. Particularly, addition of aromatic polyhy-
droxy compounds, triethanolamine, and compounds
described in EP-A-266797 is preferable.

The color developer of the present invention prefera-
bly does not substantially contain benzyl alcohol in
view of preventing an increase in fog and stain after
processing. That is, “not substantially containing”
means to contain benzyl alcohol in an amount of up to
5.0 ml, preferably up to 2 ml, per liter of the color devel-
oper, more preferably 0 ml.

The color developer used in the present invention
preferably has a pH of 9 to 12, more preferably 9 to 11,
and may further contain known developer components.

In order to keep pH in the above-described range,
various buffer agents are preferably used. As the buffer
agents, carbonic acid salts, phosphoric acid salts, boric
acid salts, tetraboric acid salts, hydroxybenzoic acid
salts, glycine salts, N,N-dimethylglycine salts, leucine
salts, norleucine salts, guanine salts, 3,4-dihydroxy-
phenylalanine salts, alanine salts, aminobutyric acid
salts, 2-amino-2-methyl-1,3-propanediol salts, valine
salts, proline salts, trishydroxyaminomethane salts, ly-
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sine salts, etc. may be used. In particular, carbonic acid
salts, phosphoric acid salts, tetraboric acid salts and
hydroxybenzoic acid salts are excellent in solubility and
buffering ability in the higher pH region of more than
9.0, do not exert detrimental influences (for example,
fogging) on photographic properties when added to
color developers, and are inexpensive. Thus, their use is
particularly preferable.

Specific examples of these buffer agents include so-
dium carbonate, potassium carbonate, sodium bicarbon-
ate, potassium bicarbonate, trisodium phosphate, tripo-
tassium phosphate, disodium phosphate, dipotassium
phosphate, sodium borate, potassium borate, sodium
tetraborate (borax), potassium tetraborate, sodium o-
hydroxybenzoate (sodium salicylate), potassium o-
hydroxybenzoate, sodium 5-sulfo-2-hydroxybenzoate
(sodium S-sulfosalicylate), potassium 5-sulfo-2-hydrox-
ybenzoate (potassium S5-sulfosalicylate), etc. However,
these do not limit the present invention in any way.

These buffer agents are added to color developers in
amounts of preferably not less than 0.1 mol/liter, partic-
ularly preferably 0.1 mol/liter to 0.4 mol/liter.

In addition, various chelating agents may be used in
the color developer as agents for preventing precipita-
tion of calcium or magnesium or for improving the
stability of the color developer.

As the chelating agents, organic acid compounds are
preferable, which are exemplified by the aminopolycar-
boxylic acids described in JP-B No. 48-30496 and JP-B
No. 44-30232, organophosphonic acids described in
JP-A No. 56-97347, JP-B No. 56-39359 and West Ger-
man Pat. No. 2,227,639, phosphonocarboxylic acids
described in JP-A No. 52-102726, JP-A No. 53-42730,
JP-A No. 54-121127, JP-A No. 55-126241 and JP-A No.
55-659506, and compounds described in JP-A No.
58-195845, JP-A No. 58-203440 and JP-B No. 53-40900.
Specific examples thereof are illustrated below which,
however, are not limitative.

Nitrilotriacetic acid, diethylenetriaminepentaacetic
acid, ethylenediaminetetraacetic acid, N,N,N-trime-
thylenephophosphonic acid, ethylenediamine-
N,N,N’,N'-tetramethylene phosphonic acid, trans-
cyclohexanediaminetetraacetic  acid, 1,2-diamino-
propanetetraacetic acid, glycol ether diaminetetraacetic
acid, ethylenediamine-o-hydroxyphenylacetic acid, 2-
phosphonobutane-1,2,4-tricarboxylic acid, 1-hydroxye-
thylidene-1,1-diphosphonic acid, N,N’-bis(2-hydrox-
ybenzyl)ethylenediamine-N,N’-diacetic acid, etc.

Two or more of these chelating agents may be used in
combination as the case demands.

These chelating agents are added in a sufficient
amount to mask metal ions in the color developer, for
example, about 0.1 g to about 10 g per liter.

An arbitrary development accelerator may be added
to the color developer as the case demands. However,
in view of prevention of environmental pollution, con-
venience of preparation, and prevention of fogging, the
color developer of the present invention preferably
does not substantially contain benzyl alcohol.

The compounds to be used in the present invention
represented by the foregoing general formuia (II) pro-
vide remarkable effects as to stability of color develop-
ers not substantiaily containing benzyl alcohol.

As other development accelerators, thioether com-
pounds described in JP-B No. 37-16088, JP-B No.
37-5987, JP-B No. 38-7826, JP-B No. 44-12380, JP-B
No. 459019 and U.S. Pat. No. 3,813,247, p-
phenylenediamine compounds described in JP-A No.
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52-49829 and JP-A No. 50-15554, quaternary ammo-
nium salts described in JP-A No. 50-137726, JP-B No.
44-30074, JP-A No. 56-156826 and JP-A No. 52-43429,
amine compounds described in U.S. Pat. Nos. 2,494,903,
3,128,182, 4,230,796 and 3,253,919, JP-B No. 41-11431,
U.S. Pat. Nos. 2,482,546, 2,596,926 and 3,582,346, poly-
alkylene oxides described in JP-B No. 37-16088, JP-B
No. 42-25201, U.S. Pat. No. 3,128,183, JP-B No.
41-11431, JP-B42-23883 and U.S. Pat. No. 3,532,501,
and 1-phenyl-3-pyrazolidones and imidazoles may be
added as the case demands.

In the present invention, any antifogging agent(s)
may be added as the case demands. As the antifogging
agents, alkali metal halides such as sodium chloride,
potassium bromide and potassium iodide and organic
antifogging agents may be used. As typical examples of
organic antifogging agents, there are illustrated nitro-
gen-containing heterocyclic compounds such as benzo-
triazole, 6-nitrobenzimidazole, 5-nitroisoindazole, 5-

methylbenzotriazole, S-nitrobenzotriazole, 5-
chlorobenzotriazole, 2-thiazolyl-benzimidazole, 2-
thiazolylmethyl-benzimidazole, indazole, hydrox-

yazaindolidine and adenine.

The color developer used in the present invention
preferably contains a fluorescent brightening agent. As
the fluorescent brightening agent, 4,4'-diamino-2,2-
disulfostilbene compounds are preferable. They are
added in amounts of 0 g to 5 g/liter, preferably 0.1 g to
4 g /liter.

Various surface active agents such as alkylsulfonic
acids, arylsulfonic acids, aliphatic carboxylic acids,
aromatic carboxylic acids, etc., may be added as the
case demands.

The processing temperature of the color developer of
the present invention is generally 20° to 50 ° C. and
more preferably 30° to 40 ° C. The processing time is
generally 20 seconds to 5 minutes, and more preferably
30 seconds to 2 minutes. The replenishing amount is
desirably minimized, and is generally 20 to 600 ml, pref-
erably 50 to 300 mi, more preferably 100 to 200 ml, per
m? of light-sensitive material.

The color photographic material used in the present
invention is generally subjected to bleaching or bleach-
fixing after developing.

A bleaching solution, a bleach-fixing solution, and a
fixing solution used in the present invention are de-
scribed below.

As bleaching agents used in the bleaching solution or
bleach-fixing solution in the method of the present in-
vention, any conventional bleaching agents may be
used, with iron(III) organic complex salts (for example,
complex salts of aminopolycarboxylic acids such as
ethylenediaminetetraacetic acid or diethylenetriamine-
pentaacetic acid, aminopolyphosphonic acid, phos-
phonocarboxylic acid and organophosphonic acid) or
iron(III) salts of organic acids (for example, citric acid,
tartaric acid and malic acid); persulfates; and hydrogen
peroxide being preferable.

Of these, iron(III) organic complex salts are particu-
larly preferable in view of rapid processing and preven-
tion of environmental pollution. Aminopolycarboxylic
acids, aminopolyphosphonic acids or organophos-
phonic acids, or their salts useful for forming the iron-
(IIT) organic complex salts are illustrated below: ethyl-
enediaminetetraacetic acid, diethylenetriaminepenta-
acetic acid, 1,3-diaminopropanetetraacetic  acid,
propylenediaminetetraacetic acid, nitrilotriacetic acid,
cyclohexanediaminetetraacetic acid, methyliminodia-
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cetic acid, iminodiacetic acid, glycol ether diaminetet-
raacetic acid, etc.

These compounds may be in the form of sodium salts,
potassium salts, lithium salts and ammonium salts. Of
these, iron(III) complex salts of ethylenediaminetetra-
acetic acid, diethylenetriaminepentaacetic acid, cy-
clohexanediaminetetraacetic acid, 1,3-diamino-
propanetetraacetic acid, and methyliminodiacetic acid
are preferred due to their high bleaching ability.

These ferric ion complex salts may be used in com-
plex salt form, or may be formed in solution by using a
ferric salt such as ferric sulfate, ferric chloride, ferric
nitrate, ferric ammonium sulfate or ferric phosphate and
a chelating agent such as an aminopolycarboxylic acid,
aminopolyphosphonic acid or phosphonocarboxylic
acid. The chelating agent may be added in an amount
more than that amount necessary for forming the ferric
ion complex salt. Of the iron complexes, aminopolycar-
boxylic acid/iron complexes are preferable, which are
added in amounts of 0.01 to 1.0 mol/liter, preferably
0.05 to 0.50 mol/liter.

Various compounds may be used as bleaching accel-
erator in the bleaching solution, bleach-fixing solution
and/or pre-baths thereof. For example, mercapto
group- or disulfido bond-containing compounds de-
scribed in U.S. Pat. No. 3,893,858, West German Pat.
No. 1,290,812, JP-A No. 53-95630 and Research Disclo-
sure, 17129 (July 1978), thiourea compounds described
in JP-B No. 45-8506, JP-A No. 52-20832, JP-A No.
53-32735 and U.S. Pat. No. 3,706,561, and halides such
as iodine ion and bromine ion are preferable due to their
excellent bleaching ability.

Further, the bleaching or bleach-fixing solution used
in the present invention may contain bromide (for exam-
ple, potassium bromide, sodium bromide or ammonium
bromide), chloride (for example, potassium chloride,
sodium chloride or ammonium chloride) or iodide (for
example, ammonium iodide) as a rehalogenating agent.
If necessary, one or more inorganic acids, organic acids
and alkali metal salts or ammonium salts thereof having
a buffering ability, such as boric acid, borax, sodium
metaborate, acetic acid, sodium acetate, sodium carbon-
ate, potassium carbonate, phosphorous acid, phosphoric
acid, sodium phosphate, citric acid, sodium citrate and
tartaric acid, or anti-corrosives such as ammonium ni-
trate and guanidine may be added thereto.

Fixing agents used in the bleach-fixing or fixing solu-
tion used in the method of the present invention are
known conventional fixing agents, i.e., water-soluble
silver halide dissolving agents such as thiosulfates (e.g.,
sodium thiosulfate and ammonium thiosulfate), thiocya-
nates (e.g., sodium thiocyanate and ammonium thiocya-
nate) , thioether compounds (e.g., ethylenebisthio-
glycolic acid and 3,6-dithia-1,8-octanediol) and thio-
ureas. These may be used alone or as a combination of
two or more. Special bleach-fixing solutions comprising
a combination of a fixing agent and a large amount of
halide such as potassium iodide described in JP-A No.
55-155354 may also be used. In the present invention,
the use of thiosulfates, particularly ammonium thiosul-
fate, is preferred. The amount of fixing agent ranges
from 0.3 to 2 mols, preferably 0.5 to 1.0 mol, per liter.

The bleach-fixing solution or fixing solution used in
the present invention preferably has a pH of 3 to 10,
more preferably 5 to 9.

The bleach-fixing solution may further contain vari-
ous fluorescent brightening agents, defoaming agents,
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surfactants, polyvinyl pyrrolidone and organic solvents
(e.g., methanol).

The bleach-fixing or fixing solution of the present
invention can contain, as a preservative, sulfite ion-
releasing compounds such as sulfites (¢.g., sodium sul-
fite, potassium sulfite and ammonium sulfite), bisulfites
(c.g., ammonium bisulfite, sodium bisulfite and potas-
sium bisulfite), and metabisulfites (e.g., potassium meta-
bisulfite, sodium metabisulfite, and ammonium metabi-
sulfite). These compounds are incorporated in amounts
of preferably about 0.02 to about 0.50 mol/liter, more
preferably 0.04 to 0.40 mol/liter, calculated as sulfite
ion.

As the preservatives, sulfite salts are commonly
added. However, ascorbic acid, carbonyl-bisulfite ad-
ducts, carbonyl compounds, etc., may also be added.

Further, buffering agents, fluorescent brightening
agents, chelating agents, defoaming agents, antifungal
agents, etc., may be added as the case demands.

After being subjected to the desilvering processing of
fixing or bleach-fixing, the silver halide color photo-
graphic material used in the present invention is gener-
ally subjected to water-washing and/or stabilizing.

The amount of washing water used in the water-
washing washing step can be selected from a wide range
depending upon the characteristics of light-sensitive
materials (for example, the kinds of used materials such
as couplers), uses, and, further, conditions such as the
temperature of the washing water, number of washing
tanks (or steps), replenishing manner (such as counter
current or direct current), and the like. Of these, the
relationship between the number of water-washing
tanks and the amount of water in a multi-stage counter
current process can be determined according to Journal
of the Society of Motion Picture and Television Engineers,
Vol. 64, pp. 248-253 (May 1955). The number of steps
in multi-stage counter current process is usually 2 to 6,
preferably 2 to 4.

The multi-stage counter current process enables one
to greatly reduce the amount of washing water. For
example, the amount of washing water may be 0.5 liter
to 1 liter per m? of light-sensitive materials. However,
such involves various problems such as the propagation
of bacteria caused by a prolonged residence time of the
washing water in a tank leads to the production of sus-
pended matter which adheres to light-sensitive materi-
als. In processing the color light-sensitive material of
the present invention, reducing the concentration of
calcium and magnesium ions described in JP-A No.
62-288838 intended to solve the problem is extremely
effective. In addition, isothiazolone compounds and
thiabendazole described in JP-A No. 57-8542, chlorine-
containing containing bactericides such as sodium chlo-
roisocyanurate, etc., and bactericides such as benzotria-
zoles and copper ion described in Hiroshi Horiguchi;
Bokin-bobai No Kagaku (Antibacterial and Antifungal
Chemistry), Eisei Gijutsu-kai; Biseibutsu No Mekkin,
Sakkin, Bobai Gijutsu (Sterilizing and antifungal tech-
niques against microorganisms), and Nihon Bokin-bobai
Gakkai; Bokin-bobaizai Jiten (Antibacterial and antifun-
gal book) can be used.

Further, the washing water may contain a surfactant
as a draining agent and may contain a chelating agent
represented by ethylenediaminetetraacetic acid as a
hard-water softener.

The pH of the washing water used in processing the
light-sensitive material of the present invention gener-
ally ranges from 4 to 9, preferably 5 to 8. The tempera-
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ture and time of washing may be varied depending upon
the characteristics of the light-sensitive material, end
use, etc., but, in general, a washing temperature of 15°
to 45° C. and a washing time of 20 seconds to 10 min-
utes, preferably a washing temperature of 25° to 40° C.
and a washing time of 30 seconds to 5 minutes, are
employed.

The light-sensitive material may be processed with a
stabilizing solution subsequent to the above-described
water-washing step or directly without the water-wash-
ing step. To the stabilizing bath are added compounds
having image-stabilizing ability. For example, there are
illustrated aldehyde compounds represented by forma-
lin, buffering agents for adjusting the film pH to a level
suited for stabilizing dyes, and ammonium compounds.
In addition, in order to prevent the propagation of bac-
teria in the solution or to impart antifungal properties to
processed light-sensitive materials, various bactericides
and fungicides hereinbefore described may be used.

Further, a surfactant, a fluorescent brightening agent,
and a hardener may be added thereto. In the case of
directly conducting the stabilizing procedure in the
processing of the present invention without the water-
washing step, known techniques described in JP-A No.
57-8543, JP-A No. 58-14834, JP-A No. 59-184343, JP-A
No. 60-220345, JP-A No. 238832, JP-A No. 60-239784,
JP-A No. 60-239749, JP-A No. 61-4054, JP-A No.
61-118749, etc., may be employed.

In addition, the use of chelating agents such as 1-
hydroxyethylidene-1,1-diphosphonic acid and
ethylenediamine-tetramethylenephosphonic acid, and
magnesium or bismuth compounds is also a preferable
embodiment for the stabilizing solution.

The solution used in the washing and/or stabilizing
step may be used in the prior step. As one example
thereof, an over-flow of washing water whose amount
is decreased by the multi-stage counter current manner
is introduced into its pre-bath of bleach-fixing bath, into
which a concentrated solution is replenished, thus the
amount of waste solution being reduced.

The method of the present invention may be applied
in any processing that uses a color developer. For exam-
ple, it may be applied to the processing of color papers,
color reversal papers, color direct positive light-sensi-
tive materials, color positive films, color negative films,
color reversal films, etc., particularly preferably color
papers and color reversal papers.

As the silver halide emulsion for the light-sensitive
material to be used in the present invention, those emul-
sions which have any halide composition, such as silver
iodobromide, silver bromide, silver chlorobromide and
silver chloride, may be used. For example, in the case of
conducting accelerated processing or low-replenishing
processing of color papers or the like, silver chlorobro-
mide emulsions containing 60 mol % or more silver
chloride or silver chloride emulsions are preferable,
with the content of silver chloride being particularly
preferably 80 to 100 mol %. In the case where high
speed is required and where fogging upon preparation,
during storage and/or upon processing of light-sensitive
material is required by to be depressed to a particularly
low level, silver chlorobromide emulsions containing 50
mol % or more silver bromide or silver bromide emul-
sions (optionally containing up to 3 mol % silver iodide)
are preferable, with the content of silver bromide being
particularly preferably 70 mol % or more. For color
light-sensitive materials for picture taking, silver iodo-
bromide and silver chloroiodobromide are preferable,
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with the silver iodide content preferably being 3 to 15
mol %.

The silver halide grains used in the present invention
may have an inner portion and a surface layer different
from each other in phase composition, may be of a 5
multi-phase structure having a conjunction structure, or
may wholly comprise a uniform phase. Further, mix-
tures thereof can be used.

Average grain size (presented in terms of diameter of

grains with respect to spherical or approximately spher- 10

ical grains or, with cubic grains, calculated based on
projected area taking the edge length as grain size) of
silver halide grains used in the present invention is pref-
erably 0.1 um to 2 um, particularly preferably 0.15 um

to 1.5 pm. Grains size distribution may be narrow or 15

broad, but monodispersed emulsions which have a coef-
ficient of variation (standard deviation value/average
grain size in the grain size distribution curve of silver
halide emulsion) of within +-20%, particularly prefera-.

bly with *15%, are preferably used in the present in- 20

vention. In order to obtain a satisfactory gradiation
intended for the light-sensitive material, two or more
kinds of monodispersed silver halide emulsions (having
preferably monodisperse properties falling within the

above-described range of coefficient of variation) may 25

be used as a mixture in one and the same layer or sepa-
rately coated as superposed layers to provide emulsion
layers having substantially the same color sensitivity.
Further, two or: more polydispersed silver halide emul-

sions or a combination of a monodispersed emulsion and 30

a polydispersed emulsion may be used as a mixture or by
coating as separate and superposed layers.

Silver halide grains used in the present invention may
be in a regular crystal form such as cubic, octahedral,

rhombic dodecahedral or tetradecahedral form or a 35

mixture thereof, in an irregular crystal form such as
spherical, or in a composite form thereof. In addition,
tabular grains are also usable. Emulsions wherein tabu-
lar grains having a length-to-thickness ratio of 5 to 8, or

8 or more, account for 50% or more of the total pro- 40

jected area of the grains may also be used. Emulsions
comprising a mixture of these various crystal forms may
be used as well. Either surface latent image-forming
type silver halide grains forming a latent image mainly

on the surface thereof or internal latent image-forming 45

type grains forming a latent image in the interior thereof
may be used.

The photographic emulsions used in the present in-
vention can be prepared according to processes de-

scribed in Research Disclosure (RD), vol. 170, Item No. 50

17643 (1, 11, III) (December, 1978).

The silver halide emulsions to be used in the present
invention are usually subjected to physical ripening,
chemical ripening, and spectral sensitization before use.

Additives used in these steps are described in Research 35

Disclosure, vol. 176, No. 17643 (December, 1978) and
Research Disclosure, vol. 187, No. 18716 (November,
1979). Places where such additives are described are
tabulated in the table to be shown hereinafter.

Known photographic additives which can be used in 60

the present invention are also described in the above
two Research Disclosure articles, and places where
they are described are also tabulated in the following
table.

65

RD 17643
p- 23

RD 18716
p. 648,

Kind of Additive

1. Chemical sensitizers

58
-continued
Kind of Additive RD 17643 RD 18716
right col.
2. Sensitivity-increasing agents "’
3. Spectrally sensitizing agents pp. 23-24 p. 648,
right col.
to 649,
right col.
4. Supersensitizing agents " "
S. Brightening agents p-24
6. Antifoggants and stabilizers pp. 24-25 p. 649,
right col.
7. Couplers p. 25
8.. Organic solvents p. 25
9. Light absorbents and pp. 25-26 p. 649,
filter dyes right col.
to 650,
left col.
10. UV ray absorbents " "
11. Stain-preventing agents p. 25, p. 650 left -
right col. right col.
12. Dye image stabilizers p- 25
13. Hardeners p. 26 p. 651,
left col.
14. Binders p. 26 "
15. Plasticizers and lubricants p. 27 p. 650,
right col.
16. Coating aids and surfactants pp. 26-27 "’
17. Antistatic agents p. 27 "

Various couplers may be used in the present inven-
tion other than the magenta couplers of general formula
(I). The term “color couplers” as used herein means
those compounds which undergo a coupling reaction
with an oxidation product of aromatic primary amine
developing agent to produce dyes. Typical examples of
useful color couplers include naphtholic or phenolic
couplers, pyrazolone or pyrazoloazole type com-
pounds, and open-chain or heterocyclic ketomethylene
compounds. Specific examples of such cyan, magenta,
and yellow couplers used in the present invention are
described in those patents which are cited in Research
Disclosure, (RD), 17643 (December, 1978), Item VII-D
and ibid., 18717 (November, 1979).

Color couplers incorporated in the light-sensitive
materials preferably have a ballast group or are poly-
merized to acquire diffusion resistance. In comparison
with 4-equivalent color couplers having hydrogen
atoms in coupling active sites, two equivalent color
couplers substituted by coupling-off groups in coupling
active sites permit one to reduce the amount of coated
silver. Couplers which can form color dyes with suit-
able diffusibility, non-color forming couplers, DIR cou-
plers capable of releasing a development inhibitor upon
coupling reaction, or couplers capable of releasing a
development accelerator may also be used.

Typical examples of yellow couplers which can be
used in the present invention include oil protected type
acylacetamide couplers. Specific examples thereof are
described in U.S. Pat. Nos. 2,407,210, 2,875,057 and
3,265,506, etc. In the present invention, the use of two
equivalent yellow couplers is preferable, and typical
examples thereof include yellow couplers of the oxygen
atom coupling-off type described in U.S. Pat. Nos.
3,408,194, 3,447,928, 3,933,501 and 4,022,620, etc., and
yellow couplers of the nitrogen atom coupling-off type
described in JP-B No. 55-10739, U.S. Pat. Nos.
4,401,752 and 4,326,024, Research Disclosure, RD 18053
(April, 1979), British Pat. No. 1,425,020, West German
Patent Application (OPI) Nos. 2,219,917, 2,261,361,
2,329,587 and 2,433,812, etc. a-Pivaloylacetanilide type
couplers are excellent in fastness, particularly light fast-
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ness, of colored dyes, whereas a-benzoylacetanilide
type couplers provide high coloration density.

Magenta couplers which can be used in the present
invention include oil protected type indazolone or cya-
noacetyl, preferably pyrazoloazole type (e.g., pyrazo-
lone) couplers. Of the 5-pyrazolone couplers, those
which are substituted by an arylamino group or an
acylamino group in the 3-position are preferable in view
of the hue and coloration density of the colored dyes.
Typical examples thereof are described in U.S. Pat.
Nos. 2,311,082, 2,343,703, 2,600,788, 2,908,573,
3,062,653, 3,152,896 and 3,936,015. As coupling-off
groups for 2-equivalent 5-pyrazolone couplers, nitrogen
atoms coupling-off groups described in U.S. Pat. No.
4,310,619 and arylthio groups described in U.S. Pat. No.
4,351,897 are particularly preferable. The ballast group-
containing 5-pyrazolone couplers described in Euro-
pean Pat. No. 73,636 provide high coloration density.

Cyan couplers which can be used in the present in-
vention include oil protected type naphtholic and phe-
nolic couplers. Typical examples thereof include naph-
tholic couplers described in U.S. Pat. No. 2,474,293,
preferably oxygen atom coupling-off type 2-equivalent
naphtholic couplers described in U.S. Pat. Nos.
4,052,212, 4,146,396, 4,228,233 and 4,296,200. Specific
examples of the phenolic couplers are described in U.S.
Pat. Nos. 2,369,929, 2,801,171, 2,772,162, 2,895,826, etc.
Cyan couplers capable of forming dyes fast against high
humidity and high temperature are preferably used in
the present invention, and typical examples thereof
include phenolic cyan couplers having an alkyl group
containing 2 or more carbon atoms at the m-position of
the phenol nucleus described in U.S. Pat. No. 3,772,002,
2,5-diacylamino-substituted phenolic couplers de-
scribed in U.S. Pat. Nos. 2,772,162, 3,758,308, 4,126,396,
4,334,011, and 4,327,173, West German Patent Applica-
tion (OLS) No. 3,329,729, and JP-A No. 59-166956, etc.,
and phenolic couplers having a phenylureido group in
the 2-position and an acylamino group in the 5-position,
described in U.S. Pat. Nos. 3,446,622, 4,333,999,
4,451,559 and 4,427,767, etc.

Graininess can be improved by using those couplers
which form dyes with proper diffusibility. As such
couplers forming diffusible dyes, U.S. Pat. No.
4,366,237 and British Pat. No. 2,125,570 describe spe-
cific examples of magenta couplers, and European Pat.
No. 96,570 and West German Patent Application (OLS)
No. 3,234,533 describe specific examples of yellow,
magenta, or cyan couplers.

The dye-forming couplers and the above-described
special couplers may form a dimer or higher polymer.
Typical examples of polymerized dye-forming couplers
are described in U.S. Pat. Nos. 3,451,820 and 4,080,211.
Specific examples of polymerized magenta couplers are
described in British Pat. No. 2,102,173 and U.S. Pat. No.
4,367,282,

Two or more of the various couplers used in the
present invention may be used in one and the same
light-sensitive layer, or one and the same compound
may be used in two or more layers for obtaining photo-
graphic characteristics required for light-sensitive mate-
rials.

The couplers used in the present invention may be
introduced into light-sensitive materials according to
various known dispersing processes. Examples of high-
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boiling organic solvents to be used in the oil-in-water
dispersing process are described in, for example, U.S.
Pat. No. 2,322,027. Steps and effects of latex dispersing
processes, and specific examples of latexes for impreg-
nation are described in U.S. Pat. No. 4,199,363, West
German Patent Application (OLS) Nos. 2,541,274 and
2,541,230.

Standard amounts of color couplers other than the
magenta couplers of general formula (I) are 0.001 to 1
mol per mol of light-sensitive silver halide and, prefera-
bly, 0.01 to 0.5 mol with respect to yellow couplers,
0.003 to 0.3 mol with respect to magenta couplers, and
0.002 to 0.3 mol with respect to cyan couplers.

The photographic light-sensitive material used in the
present invention is coated on a conventional flexible
support such as a plastic film (for example, cellulose
nitrate, cellulose acetate, or polyethylene terephthalate)
or paper or on a rigid support such as glass. Supports
and coating processes are described in detail in Research
Disclosure, vol. 176, Item 17643, XV (p. 27) and XVII
(p. 28) (December 1978).

In the present invention, a reflective support is prefer-
ably used. “Reflective supports” serve to raise reflectiv-
ity to make distinct the dye image formed in the silver
halide emulsion layers. Such reflective supports include
those which are prepared by coating a hydrophobic
resin containing dispersed therein a light-reflecting sub-
stance such as titanium oxide, zinc oxide, calcium car-
bonate or calcium sulfate on a support and those which
comprise a hydrophobic resin containing dispersed
therein the light-reflecting substance.

The present invention is now described in greater
detail by reference to the following examples which,
however, are not to be construed as limiting the present
invention in any way.

EXAMPLE 1

Multi-layer color photographic print papers having
the stratum structure shown in Table A on a paper
support double-laminated with polyethylene were pre-
pared with changing the magenta couplers used. Coat-
ing solutions were prepared as follows.

Preparation of a coating solution for forming the first
layer

27.2 ml of ethyl acetate and 7.7 ml of solvent (c) were
added to 19.1 g of yellow coupler (a) and 4.4g of color
image stabilizer (b), and the resulting solution was emul-
sified and dispersed in 185 ml of a 10% gelatin aqueous
solution containing 8 ml of 10% sodium dodecylben-
zenesulfonate. On the other hand, a silver chlorobro-
mide emulsion(containing 90.0 mol % of silver bromide
and 70 g/kg of Ag) containing 5.0X 10—4 mol of the
following blue-sensitive sensitizing dye per mol silver
was prepared. The aforesaid emulsion dispersion and
this emulsion were mixed with each other according to
the formulation in Table A to prepare a coating solution
for forming the first layer. Coating solutions for form-
ing the second to seventh layers were also prepared in
the same manner as with the coating solution for form-
ing the first layer. As gelatin hardener for each layer,
sodium salt of 1-hydroxy-2,5-dichloro-s-triazine was
used.

Spectrally sensitizing dyes for respective layers are
shown below.

Blue-sensitive emuision layer:
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-continued

S

al cl
(CHz)4503e
(CH2)4SO3H.N(C;Hs)3

(5.0 X 10—% mol per mol of silver halide)

ion layer:
CZHS o
>—-CH—c—CH=<
N& "N
Cl | |
(CH2)3803©
(CH2)2
SO3H.N(CzHs)3 ’

(4.0 X 10—% mol per mol of silver halide) and

o [0}
*end
N
| |
(CH2)48039 (<|3H2)4
SO3H.N(C2Hs)3

(7.0 X 10—5 mol per mol of silver halide)

Red-sensitive emulsion layer:

HiC_  CH;
S
>—CH CH=<
)
CyHs © CZHS
0.9 X 10—% mol per mol of silver halide)
To the red-sensitive emulsion layer was added the 4-hydroxy-6-methyl-1,2,3a,7-tetrazaindene was
following compound in an amount of 2.6 X 10--3mol per added to the blue-sensitive emulsion layer and the
of silver halide. green-sensitive emulsion layer in amounts of 1.2 10—2

W CH=CH NH Y\/o
O SOsH  SO3H N N
' ' o)

1-(5-methylureidophenyl)-5-mercaptotetrazole  was
added to the blue-sensitive emulsion layer, green-senSI- 65 mol and 1.1X10—2 mol, respectively, per mol of silver
tive emulsion layer and red-sensitive emulsion layer in halide.
amounts of 8.5X10—5 mol, 7.7X10—4 mol, and The following dyes were added to an intermediate
2.5% 10—4 mol, respectively, per mol of silver halide. layer for preventing irradiation:
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HOOC—“—-j=CH—CH=CH

N

NN "
N o}

SO3K SO3K
3.6 X 10—3 g/m?

HsC,00C =CH—CH=CH—~CH=CH COOC;Hs
N N
\ : N : : /
N O HO N
SO3K SO3K
1.36 X 10—2 g/m?
TABLE A
Layer Main Formulation Used Amount
7th layer  Gelatin 1.33 g/m?
(protec- Acryl-modified copolymer of 0.17
tive layer)  polyvinvyl alcohol (modification
degree: 17%)
Liquid paraffin 0.03 ”
6th layer  Gelatin 0.53 g/m?
(UV ray- UV ray absorbent (i) 021 "
absorbing  Solvent (k) 0.08 "
layer)
5th layer AgCIBr emulsion (AgBr:70 mol %) 023 g/m2of Ag
(red- Gelatin 1.34 g/m?
sensitive Cyan coupler (1) 034 "
layer) Color image stabilizer (m) 017
Polymer (1) 0.40
Solvent (0) 023 "
4th layer  Gelatin 1.58 g/m?
(UV ray- UV ray absorbent (i} 0.62 "
absorbing  Color mixing-preventing 0.05 "
layer) agent (j)
Solvent (k) 0.24
3rd layer AgCIBr emulsion (AgBr:80 mol %) 0.16 g/m? of Ag
(green- Gelatin 179 g/m?
sensitive Magenta coupler (e) 3.5 X 10~% mol/m?
layer) Color image stabilizer (f) 0.20 g/m?
Color image stabilizer (g) 0.01 ~
Solvent (h) 0.65 "
2nd layer  Gelatin 0.99 g/m?
(color- Color mixing-preventing 0.08 ~
mixing agent (d)
preventing
layer)
1st layer AgCIBr emulsion (AgBr:90 mol %) 0.26 g/m? of Ag
(blue- Gelatin 1.83 g/m?
sensitive Yellow coupler (a) 0.83 "
layer) Color image stabilizer (b) 0.19 ”
Solvent (c) 0.35
Support Polyethylene-laminated paper (containing a

white pigment (TiO3) and a bluish dye
(Ultramarine) in polyethylene on the first
layer-coated side)

Structural formulae of the compounds such as cou-
plers used in Example 1 are as follows.
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(a) Yellow coupler
Cl
CHj3
Cﬂg—?—-CO—CH—CONH CsHii(t)
CH3
o N o NHCOCHO CsHi®
\( 7 CaHs
II\I OC;H;s
cH, H
(b) Color image stablilizer
(1)C4Ho CH3 CH;
HO CHy C COO N—COCH=CH;
(YCsHy 2 CH3 CH3 2
(c) Solvent
COOC4Hy
COOCHy
(d) Color mixing-preventing agent
CgHy7(sec)
(sec)CgH17
OH
(e) Magenta coupler
See Table 1.
(f) Color image stabilizer
CHj CHj3
C3H70
OC3H7y
C3HO
OC3H7
CHj3 CHj3

(g) Color image stabilizer

OH
SO3Na
(m)CisH3;
OH

(h) Solvent
A 2:1 mixture (by volume) of:
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-continued
CHj3
CyHs
O=P<0OCH;CHC4Hg); and O=P+0 )3
(i) UV ray absorbent
A 2:9:8 mixture (by weight) of:
OH
Cl N
C. t
N 4Ho(t)
N
/
N
CH;CH;COOCgH; 7,
OH OH
N N C ¢
N N 4Ho(t)
N N
7 /
N N
C4Hs(t), and CaHo(t)
(j) Color mixing-preventing agent
OH
CgH)1(t)
()CgHy7
OH
(k) Solvent
=P-C0--CsH19(is0))3
(I) Cyan coupler
CsHy(t)
OH
Cl NHCO?HO CsHyj(t)
CyHs
C2Hs ‘
Cl
(m) Color image stabilizer
A 5:8:9 mixture (by weight) of:
OH
Cl N
C. t
\ 4Ho(t)
N
/
N
CH2CH;COOC3H]7,
OH OH

N\ N\
N N CsHg(t)
/ 7/
N N

C4Ho(t), and C4Ho(t)
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are as follows.

Color developer

Water 800 ml 35
Compound A See Table 1.
Triethanolamine 80g
Diethylenetriaminepentaacetic acid 10g
1-Hydroxyethylidene-1,1-diphosphonic 20g

acid (60%)

Nitrilotriacetic acid 20g

Benzyl alcohol See Table 1. 40
Diethylene glycol 10 ml

Sodium sulfite See Table 1.
Potassium bromide 05¢g

Potassium carbonate 30g
4-Amino-3-methyl-N-ethyl-N-(8-(methane- 55g

sulfonamido)ethyl)aniline sulfate 45

-continued
(n) Polymer
< CH;—CH3;
CONHC4Hg(t)
average molecular weight: 35,000
(o) Solvent
CHj
=P-O )3
Color photographic printing papers containing vary- 15 .
. : -continued
ing magenta couplers as shown in Table 1 were pre- - -
pared. The resulting photographic papers were exposed Bleach-fixing solution
through an optical wedge, then processed according to Xatef fom thiosuliate (70%) ‘;% m}
. mmonium thiosulfate o m
the following steps. Sodium sulfite 0g
20 Iron (III) ammonium ethylenediamine- 60 g
- - tetraacetate
Processing Step Temp. Time ) Disodium ethylenediamine- 10g
Color development 38° C. 1 min. and 40 sec. tetraacetate
Bleach-fixing 30-34° C. 1 min. and 00 sec. Water to make 1,000 ml
Rinsing (1) 30-34° C. 20 sec. pH (25° C) 7.00
Rinsing (2) 30-34° C. 20 sec. 25 Rinsing solution
Rinsing (3) 30-34° C. 20 sec. .
Drying 70-80° C. 50 sec. Benzotriazole 10g
— Ethylenediamine-N,N,N'N'-tetramethyl- 03g
(Three-tank counter current manner of rinsing (3) to (1) was employed.) enephosphonic acid
Water to make 1,000 ml
The formulations of respective processing solutions 30 pH (25° C) 7.50

On the other hand, part of each of the above-
described color developers was taken in a 1-liter beaker,
and was allowed to stand at 40° C. for 30 days in an
open state. The thus aged solutions were also used in the
above-described processing.

Processing using the color developers which were
allowed to stand for 30 days (aged solutions) were re-
ferred to as aged solution tests, and processings using
color developers before having been allowed to stand
(fresh solutions) were referred to as fresh solution tests.

The photographic properties obtained by the fresh
solution tests and the aged solution tests are tabulated in
Table 1.

Photographic properties are presented in terms of

Fluorescent brighfening agent.(WHITEX 15g Dynin and gradation of magenta density.
4B, made by Sumitomo Chemical Co., Ltd.) D s . s :
Water to make 1,000 ml min TEPresents a minimum densx.ty, and. gradation is
pH 10.25 presented in terms of the change in density from the
point of 0.5 in density to the point on 0.3 in log E higher
50 exposure side.
TABLE 1
Additives
Compound A Benzyl Sodium Photographic properties
Magenta (0.05 alcohol sulfite Fresh soin. Aged soln.Dmin
No. coupler mol/1 mi/1 mol/1 Dmin Gradation Dmin  Gradation Remarks
1 M-(a)*! II-(a)*3 15 15X 10—2 0.13 0.72 0.30 0.85 Comparative
Example
2 " ” — 15X 102 013 0.69 0.23 0.83 Comparative
Example
3 " " — — 0.12 0.71 0.24 0.81 Comparative
Example
4 " 11-(b)** - — 0.12 0.74 0.22 0.81 Comparative
Example
5 M-(b)*? " —  1.5x 1072 012 0.72 0.20 0.82 Comparative
Example
6 M-(b)*? 11-(b)*4 — — 0.12 0.74 0.21 0.80 Comparative
Example
7 M-37 1I(a)*3 - — 0.13 0.72 0.20 0.81 Comparative

Example
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TABLE 1-continued
Additives
Compound A Benzyl Sodium Photographic properties
Magenta (0.05 alcohol sulfite Fresh soln. Aged soln.Dmin
No. coupler mol/1 mi/1 mol/1 Dmin Gradation Dmin  Gradation Remarks
8 M-37 II-(b)*4 — —_ 0.12 0.75 0.15 0.80 Comparative

Example

9 M-37 11-7 — 1.5 x 10—-2 0.12 0.75 0.13 0.78 Present
Invention

10 M-37 117 —  05x 102 012 0.76 0.13 0.78 Present
Invention

11 M-37 -7 — 01x10°2 012 0.77 0.13 0.78 Present
Invention

i2 M-37 II-7 — — 0.12 0.78 0.13 0.78 Present
Invention

13 M-37° II-7 5 — 0.13 0.79 0.14 0.80 Present
Invention

14 M-37 II-7 10 — 0.13 0.80 0.14 0.81 Present
Invention

15 M-37 1I-7 15 - 0.13 0.81 0.15 0.82 Present
Invention

16 M-37 117 15 1.5 x 102 0.12 0.78 0.14 0.80 Present
Invention

17 M-37 1I-12 — — 0.12 0.78 0.13 0.79 Present
Invention

18 M-37 11-22 — — 0.12 0.78 0.13 0.78 Present
Invention

19 M-37 I1-28 — —_ 0.12 0.79 0.13 0.79 Present
Invention

20 M-37 11-49 —_ — 0.12 0.78 0.13 0.78 Present
Invention

21 M-30 11-7 — - 0.12 0.80 0.13 0.80 Present
- Invention

22 M-42 117 — — 0.12 0.79 0.13 0.79 Present
Invention

23 M-43 I1-7 — — 0.12 0.81 0.13 0.82 Present
Invention

24 M-57 11-7 —_ — 0.12 0.82 0.13 0.82 Present
Invention

25 M-79 117 — —_ 0.12 0.80 0.13 0.81 Present
Invention

26 M-81 II-7 — —_ Q.12 0.79 0.13 0.80 Present
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TABLE 1-continued
Additives
Compound A Benzyl Sodium Photographic properties
Magenta (0.05 alcohol sulfite Fresh soln. Aged soln.Dmin
No. coupler mol/1 ml/1 mol/1 Dmin Gradation Dmin Gradation Remarks
Invention

*1Comparative magenta coupler (M-(a)

?zﬂs
(HHCs OCHCONH

CsHp(®

Cl

Cl
‘ZComparative magenta coupler (M-(b))

OC4Hy
(m)C13Hz;CONH Cl
. S
NH_H___]/
N xn
~ N o

CgHya(t)

Cl Cl

Cl
*3Additive (II-(a)) for comparative color developer
H,NOH
*4Additive (11-(b)) for comparative color developer
C;Hs

N—OH

C;Hs

1t is seen from Table 1 that, in the comparative exam-
ples, a large increase in Dmin and a large change in
gradation are observed with the aged solutions (Nos. 1
to 6). A large change in Djy;x is observed even with the
couplers of the present invention when color develop-
ers outside the scope of the present invention are used
(Nos. 7 and 8).

According to the present invention, photographic
properties are less changed, and the absence of sodium
sulfite and benzyl alcohol provides more remarkable
advantages (comparison of No. 12 with Nos. 9 to 11 and
Nos. 13 to 16).

EXAMPLE 2

The same experiments as with No. 12 in Example 1
were conducted except for changing the magenta cou-
pler M-37 to M-58, M-70, M-71, M-72 or M-74 to obtain
preferable results as in Example 1.

EXAMPLE 3

Multi-layer color photographic printing papers hav-
ing the stratum structures shown below on a paper
support double-laminated with polyethylene were pre-
pared while changing the magenta coupler. Coating
solutions were prepared as follows.

Cl

45

50

55

65

N .
/ B
N
CONHj‘j/
N x
~ N \0 R

Preparation of a coating solution for forming the first
layer

27.2 cc of ethyl acetate and 7.7 cc (8.0 g) of a high-
boiling solvent (Solv-1) were added to 19.1 g of a yel-
low coupler (ExY-1) and 4.4 g of a color image stabi-
lizer (Cpd-1), and the resulting solution was emulsified
and dispersed in 185 cc of a 10% gelatin aqueous solu-
tion containing 8 cc of 10% sodium dodecylbenzenesul-
fonate. This emulsion dispersion was mixed with emul-
sions EM-7 and EM-8 while controlling the gelatin
concentration according to the following formulation
to prepare a coating solution for forming the first layer.
Coating solutions for forming the second to seventh
layers were also prepared in the same manner as with
the coating solution for the first layer. As a gelatin
hardener for each layer, the sodium salt of 1-hydroxy-
3,5-dichloro-s-triazine was used.

As a thickening agent, (Cpd-1) was used.

(Stratum structure)

The formulation of each layer is shown below. Nu-
merals represent coated amounts (g/m?). Amounts of
silver halide emulsions are represented as amounts of
coated silver.
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Support Cyan coupler (ExC-1) 1.46
Polyethylene-laminated paper (containing a white Cyan coupler (ExC-2) 1.84
pigment (TiO,) and a bluish dye in polyethylene on Color image stabilizer (Cpd-7/Cpd-8/ 0.17
the first layer side) 5 Cpd-10 = 3/4/2 by weight)
First layer (blue-sensitive layer) Polymer (Cpd-11) for dispersion 0.14
v - Solvent (Solv-1) 0.20
Monodispersed AgClBr emulsion (EM-7) 0.15 . -
spectrally sensitized with sensitizing Sixth layer (UV ray-absorbing layer)
dye (EX.S-I) ) Gelatin 0.54
Monodispersed AgClBr emulsion (EM-8) 0.15 10 UV ray absorbent (Cpd-6/Cpd-8/Cpd-10 0.21
spectrally sensitized with sensitizing = 1/5/3 by weight)
dye (ExS-1) Solvent (Solv-4) 0.08
Gelatin 1.86 -
Yellow coupler (ExY-1) 0.82 Seventh layer (Protective layer)
Color image stabilizer (Cpd-2) 0.19 Gelatin 1.33
Solvent (Solv-1) . . 0.35 15 Acryl-modified copolymer of polyvinyl 0.17
Second layer (color mixing-preventing layer) alcohol (modification degree: 17%)
Gelatin 0.99 Liquid paraffin 0.03
Color mixing-preventing agent (Cpd-3) 0.08
Third layer (Green-sensitive layer) Cpd-12 and Cpd-13 were used as irradiation-prevent-
Monodispersed AgCIBr emulsion(EM-9) 0.12 20 ing dyes.
;Pcctz;-llys szcrgmzcd with sensitizing In each layer were further used, as emulsifying and
yes (ExS-2, . . . .
Monodispersed AgCIBr emulsion(EM-10) 0.24 dispersing agents or coating aids, Alkanol XC (made by
spectrally sensitized with sensitizing duPont), sodium alkylbenzenesulfopate, succinic ester,
dyes (ExS-2,3) and Magefacx F-120 (made by Dainippon Ink & Chemi-
Gelatin 1.24 55 cals, Inc.). Further, Cpd-14 and Cpd-15 were used as
Magenta coupler See TABLE 2. = giabilizers for silver halides
Color image stabilizer (Cpd-4) 0.25 - N .
Color image stabilizer (Cpd-5) 0.12 Details of the emulsions used are as follows.
Solvent (Solv-2) 0.25
Fourth layer (UV ray-absorbing layer) Coefficient
Gelatin 1.60 30 Grain Size Br Content of
UV ray absorbent (Cpd-6/Cpd-7/Cpd-8 = 0.70 Emulsion  Shape (um) (mol %) Variation*
3/2/6 by weight)
Color mixing-preventing agent (Cpd-9) 0.05 EM-7 Cube L1 Lo 0.10
Sol EM-8 Cube 0.8 1.0 0.10
vent (Solv-3) 0.42
Fifth layer (Red-sensitive layer) EM-9 Cube 0.45 L3 0.09
EM-10 Cube 0.34 1.5 0.09
Monodispersed AgCIBr emulsion(EM-11) 0.07 35 EM-11 Cube 0.45 1.5 0.09
spectrally sensitized with sensitizing EM-12 Cube 0.34 1.6 0.10
dyes (ExS-4,5) e
Monodispersed AgCIBr emulsion (EM-12) 0.16 .= %&Q:E% (showing grain size distribution degree)
spectrally sensitized with sensitizing
dyes (ExS-4,5
Gyelat(in ) 0.92 40 Structural formulae of the used compounds are as
follows.
Cl ExY-1
(CH;);CCO?HCONH
N
Oy ( 0
NHCOCHO CsHypt
ll*l OC>Hs CHs
H
CH CsHyt
ExC-1

(t)CsHiy

Csz
: NHCOCHO ()CsHiy
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OH ExC-2
NHCO
(|32H5
(t)CsHyy OCHCONH a
Cl
cI
ExS-1
S S
p
cl N N
(CH2)4803™ (CH2)3
SO3HN(CzHs)3
ExS-2
‘ (CH2)4503‘ (CH2)4
SO3HN(C2H5)3
C2H5 ExS-3
‘ O ‘
O (CH2)2503 (CH2)2 ‘
SO3HN
\
CH; ExS-4
S
>—CH CH=<
1
Csz CaHs
, N ExS-5
< OWNH CH=f=
OC] |
N
\\r N SO3H
\ /2
~+CHy—CHyy Cpd-1

SO3K
(n = 500-1,000)
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Cpd-2
(t)CaHy CH3 CH;
i
HO CH> C COO N—CCH=CH;
(tYCaHy 2 CH; CHs 2
OH Cpd-3
CgH7(sec)
(sec)CsHyy
OH
CH3 CH3 Cpd-4
C3H70
g -
OC3H7
CH;j3 CH3
OH CH; Cpd-5
(IZ-(—CHz');COOCd{]J
CH;3 CH3
C6H1300C‘('CH2‘)S(|3
CH; OH
OH C4Ho(t) Cpd-6
Cl N
\
N
/
N
C4Ho(t)
OH Cpd-7
Cl N
\
N
/
N
C4Ho(t)
OH C4Ho(sec) Cpd-8
N
\
N
/
N
CaHo(t)
OH Cpd-9
CgHi(t)
()CsHy7
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OH C4Ho(t) Cpd-10
Cl N
\
| '~
/
N
CH,CH;COOCgH 17
~+CH;—CH3¥; (n = 100~ 1000) Cpd-11
CONHC4Hs(t)
HSCZOOC-Z—SCH—CH=CH—CH—-CH Y COOCzHs Cpd-12
~N =0
SO3K SO3K
HOOC / &= CH—CH=CH \ COOH Cpd-13
SO3K SO3K
H N N Cpd-14
- ”
\Nr >
AN ~N
OH
NHCONHCHj; Cpd-15
N N
\\|/
SH
Dibutyl phthalate Solv-1
Trioctyl phosphate Solv-2
Trinonyl phosphate Solv-3
Tricresyl phosphate Solv-4
Replenishing Tank
Processing steps Temp. Time Amount* volume
Magenta couplers used are as follows. Color development 35°C.  45sec 140 ml 17 liters
Bleach-fixing 30-36° C. 45 sec 215 ml 17 liters
55 Stabitizing (1) 30-37° C. 20 sec — 10 liters
Stabilizing (2) 30-37° C. 20sec — 10 liters
Sample A Magenta coupler M-(a) (See Example 1.) Hizing . g
Sample B:  Magenta coupler M (b)  (See Example 1) Stabilizing (3) 30-37°C. 20sec  200ml 10 liters
Sample C: Magenta coupler M-37 Drying 70-85° C. 60 sec
Sample D: Magenta coupler M-42 *per m? of light-sensitive material
Sample E: Magenta coupler M-43 60 (Stabilizing was conducted in a 3-tank-counter current manner of stabilizing (3) —
Sample F: Magenta coupler M-57 )

Running testing was conducted according to the
following steps while changing the formulation of the

color developers. The processing steps were as follows. g5

Processing amount was 15 m2/day in respective pro-
cessings, and the processing was conducted for 30 days.

The formulation of respective processing solutions
were as follows.

Tank Replenishing
Color developer Solution Solution
Water 800 ml 800 mi
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Ethylenediaminetetraacetic acid 20g 20g (Tank solution and replenishing solution had
5,6-Dihydroxybenzene-1,2,4-tri- 03g 03g the same formulation)
sulfonic acid -

. . Formalin (37%) 01 g
gg‘;‘:’;"gm‘:‘;’: f'g g 80¢g 5 Formalin-sulfurous acid adduct 0.7 g
Potasshum carbonat 2 8 2 5-Chloro-2-methyl-4-isothiazolin-3-one 002 g

c . 8 g 2-Methyl-4-isothiazolin-3-one 001 g
N-Ethyl-N-(8-methanesulfonamido- 50g 70g Copper sulfate 0.005
ethyl)-3-methyl-4-aminoaniline WalZS: to make 1'000 gﬂ
suifate . . pH (25* C) 40
Compound B of the present invention See Table 2. 10
Fluorescent brightening agent 20¢g 25g
(4.4diaminostilbene type) Running testing (continuous processing) was con-
Water to make 1,000 ml 1,000 mi e .
pH (25° C.) 10.05 10.45 ducted under each condition until the amount of replen-

Bleach-fixinq solution

ishing color developer became three times as much as

(Tank solution and replenishing solution had 15 the tank volume (17 liters). Change in stain and in G
the same formulation) (green density) of gradation portion were measured at
Water 400 mi the start and the .end of the running processing using an
Ammonium thiosulfate (70%) 100 mi automatic recording densitometer (type of Fuji Photo
Sodium sulfite o 17 g Film Co., Ltd.). Further, samples at the end of the run-
:::’r:g:gt:mm"“’“m ethylenediamine- g 20 ning processing were allowed to stand at 60° C. (5-10%
Disodium ethylenediaminetetraacetate 5g RH) for 4 months, and again subjected to measurement
Glacial acetic acid 78 of change in G density in stained areas.
Water to make 1,000 mi The following photographic properties of the ma-
pH @5 C) 36 genta dyes at the start and the end of the running testing
Stabilizing solution are shown in Table 2.
TABLE 2
Additive to Color Developer (Compound B)
II-(b)*2
(Comparative 1.7 II-12
example) (Present invention) (Present Invention)
ADypin AD i ADpin
AGrada-  after AGrada-  after AGrada- after
ADpmin tion aging ADmjn tion aging ADmin tion aging
Sample (*3) (*4) (*5)  (*3 (*4) (*35)  (*3) (*4) (*5)
A*l +0.03 +0.6 +0.15 0 +0.04 4013 +0.02 +0.03 +0.13
+0.02
{(Comparative
Example)
B*1 +0.03 +0.06 +0.16 +0.02 +0.03 +0.14  40.02 +0.03 +0.15
(B*D
C +0.03 +0.05 +0.19 +0.01 +0.01 +0.10 +0.01 +0.01 +0.10
(Present
Invention)
D +0.03 +0.06 +0.18 +0.01 +0.01 +0.10 +0.01 +0.01 +0.10
(D)
E +0.03 +0.05 +0.19  +0.01 +0.02 +0.10 +0.01 +0.01 +0.10
(E)
F +0.03 +0.06 +0.19  +0.02 +0.01 +0.11 +0.01 +0.01 +0.10
F)
Additive to Color Developer (Compound B)
11-22 1149
ADpin ADmin
AGrada-  after AGrada- after
AD min tion aging ADpn tion aging
Sample (*3) (*4) (*5)  (*3 (*4) (*5)
A*l +0.02 +0.04 +0.14 4002 +0.04 +0.14
(Comparative
Example)
B*1 +0.02 4003 +0.14 +002 +40.04 +0.14
(B*1)
o) +001 4001 +0.10 4001 4001  +0.10
{Present
Invention)
D +0.01 +0.01 +0.10 +0.01 +0.01 +0.11
D)
E +0.02 +0.01 +0.11  +0.02 +0.02 +0.11
(E)
F +0.01 +0.01 +0.11  40.02 +0.01 +0.11
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TABLE 2-continued

86

(F)

*| Comparative magenta couplers M-(a) and M-(b) used in sample A and Sample B are described in Example 1.

*2 Additive II-(b) for comparative color developer is described in Example 1.

*3 An increase in Dy, at the end of running test based on D,y at the start of running test (stein).
*4 An increase in G density of gradation portion at the end of the running based on G density of gradation portion at the start

of running.

*5 An increase in D,n;, of a sample aged at 60° C. for 4 months based on its D,y;, at the end of running.

Table 2 shows that, in the comparative examples, an
increase in Dmin ADmin), an increase in gradation (Agra-
dation) and an increase in Dp;y, after agin ADpmin after
aging) were very high when II-(b) was used as the
additive (compound B) to the color developer, and that,
in the case of using Sample A or B (containing magenta
couplers outside the scope of the present invention),D-
min, gradation and change in ADp» after aging were
very high even when color developers of the present
invention were used.

According to the present invention, the above-
described changes in photographic properties are mark-
edly lowered.

While the present invention has been described in
detail and with reference to specific embodiments
thereof, it is apparent to one skilled in the art that vari-
ous changes and modifications can be made therein
without departing from the spirit and the scope of the
present invention.

What is claimed is:

1. A method for processing a silver halide color pho-
tographic material containing at least one pyrazoloazole
magenta coupler represented by general formula (1),
which comprises processing the light-sensitive material,
after imagewise exposure, with a color developer con-
taining an aromatic primary amine color developing
agent and at least one member selected from among
hydrazines and hydrazides represented by general for-
mula (II):

Ry X (U]
N [
~N Z,
I
Z:~ Zy

wherein Ryj represents a hydrogen atom or a substitu-
ent, X represents a hydrogen atom or a group capable of
being eliminated by a coupling reaction with an oxida-
tion product of an aromatic primary amine developing
agent, Za, Zb and Zc each represents a methine group,
a substituted methine group, =N— or —NH~—, pro-
vided that one of the Za-Zb bond and the Zb-Zc bond
is a double bond and the other is a single bond and,
when Zb-Zc is a carbon-to-carbon double bond, it may
be a part of an aromatic ring, and a dimer or higher
polymer may be formed at Rll or X, or, when Za, Zb or
Zc represents a substituted methine group, a dimer or
higher polymer may be formed at the substituted meth-
ine group;

R3 an

Ve
N—N
RZ/ \(Xl),,R4

j: Y

wherein R1, R2 and R? each independently represents a
hydrogen atom, an alkyl group, an aryl group or a het-
erocyclic group, R4 represents a hydrogen atom, a
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hydroxy group, a hydrazino group, an alkyl group, an
aryl group, a heterocyclic group, an alkoxy group, an
aryloxy group, a carbamoyl group or an amino group,
X1 represents a divalent group, and n represents 0 or 1,
provided that, when n is 0, R4 represents an alkyl group,
an aryl group or a heterocyclic group, and that R3 and
R4 may together form a heterocyclic ring.

2. The method for processing the silver halide color
photographic material as in claim 1, wherein said color
developer does not substantially contain sulfite ion.

3. The method for processing the silver halide color
photographic material as in claim 1, wherein said color
developer contains 5 ml or less benzyl alcohol.

4. The method for processing the silver halide color
photographic material as in claim 1, wherein said
pyrazoloazole magenta coupler is selected from the
group consisting of the couplers represented by general
formulae (Ia), (Ib), (Ic), (Id), (Ie), and (If):

Rz X Riz X
ﬂ N
N\ N\ Ris4
N NH N
|
)=k HN
R4 Rz Ri3
(1) (Ib)
Rz X Rp X
N N Il
AN AN
N NH N NH
| |
Rz Ry3
(Ic) (Id)
Ry X Rp X
N [ N [
AN AN
N N N NH
| I
HN N
(Ie)
Ry3
(3]

5. The method for processing the silver halide color
photographic material as in claim 1, wherein the said
hydrazines and hydrazides represented by general for-
mula (II) are present in amounts of 0.01 g to 50 g per
liter of color developer.
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6. The method for processing the silver halide color
photographic material as in claim 2, wherein the con-
tent of the sulfite ion is 0 to 0.005 mol per liter.

7. The method for processing the silver halide color
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photographic material as in claim 3, wherein the con-
tent of the benzyl alcohol is 2 ml or less per liter.
8. The method for processing the silver halide color
photographic material as in claim 1, wherein the silver
halide emulsion for the light-sensitive material com-

prises 80 to 100 mol % of silver chloride.
* ¥ % * ¥



