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@ Color photographic light-sensitive material.

@ A silver halide color photographic material which contains at least one coupler represented by the general
formula (l) or (Il-A) and at least one compound represented by the following general formula (ll) in the same
light-sensitive silver halide layer:

R10—T; I X R0 ] X
Ny nm (I) INH (I1I-3)

wherein Ry represents an alky! group, an aryi group, or a heterocyclic group; Rz represents a hydrogen
atom, or a substituent group; and X represents a hydrogen atom, or a coupling-off group.
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wherein R represents a hydrogen atom, an alkyl group, an alkenyl group, an alkynyi group, an oxy radical,
or a hydroxyl group; Rs, Rs, Rs and Rs, which may be the same or different, each represents a hydrogen
atom, or an alkyl group; and A represents a nonmetallic atomic group necessary for forming a 5-, 6- or 7-
membered ring; provided that Rz may be linked with Rs, Rs may be linked with Rs, R may be linked with
Rz. or Rs may be linked with A to form a 5 or 6-membered ring.
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COLOR PHOTOGRAPHIC LIGHT-SENSITIVE MATERIAL

FIELD OF THE INVENTION

The present invention relates to a silver halide color photographic material, and, more particularly, to a
light-sensitive material which has excellent color reproducibifity and high color developability, and shows a
considerably suppressed increase in density of the unexposed part after photographic processing.

BACKGROUND OF THE INVENTION

-

Color images are well known to be formed by reacting couplers with oxidized color developing agents
of primary amine type, which have been oxidized using optically exposed silver halides as an oxidizing
agent, to produce indophenol, indoaniline, indamine, azomethine, phenoxazine, phenazine and their analo-
gous dyes.

In order to form magenta color images, couplers of 5-pyrazolone, cyanoacetophenone, indazolone,
pyrazolobenzimidazole and pyrazolotriazole types have been employed.

Most of the magenta color image-forming couplers which have been studied and widely used up to the
present are 5-pyrazolones. However, dyes produced from S-pyrazolone type couplers show an undesired
absorption having a yellow component in the neighborhood of 430 nm, which is responsible for color
turbidity.

As the nuclei of magenta color image-forming couplers which reduce of the aforesaid yellow compo-
nent, there have been proposed pyrazolobenzimidazole nuclei in British Patent 1,047,612, indazolone nuclei
in U.S. Patent 3,770,447, and pyrazolo[5,1-c]-1,2,4-triazole nuclei in U.S. Patent 3,725,067.

However, magenta couplers disclosed in the above-cited patents remain unsatisfactory. For instance,
when these couplers are mixed with a silver halide emulsion dispersed in a hydrophilic protective colloid
like gelatin, color images produced therefrom are unsatisfactory; their solubiliies in high boiling organic
solvents are low; they are difficult to synthesize; they have no more than comparatively low coupling
activities in ordinary developers; and dyes produced therefrom have extremely low fastness to light.

As a result of searching for magenta couplers without subsidiary absorption in the neighborhood of 430
nm, which is the most serious defect of 5-pyrazolone type couplers in respect of hue, the present inventors
found that 1H-pyrazolo[1,5-b]-1,2,4-triazole type magenta couplers showed no subsidiary absorption in the
short wavelength region, produced color images of high fastness and were synthesized with ease, and
disclosed them in JP-A-59-171956 (the term "JP-A" as used herein means an "unexamined published
Japanese patent application") and U.S. Patent 4,540,654. These couplers further have advantages in that
they are excellent in color reproducibility and synthesizing facility, and can be converted to two-equivalent
couplers by introducing a splitting-off group to the coupling active site, to reduce the amount of silver o be
used.

However, these couplers had low color developability, and the photographic properties of the magenta
images produced therefrom were greatly changed with fluctuation in concentrations of ingredients contained
in processing baths (e.g., sulfite ion and a hydroxylamine derivative added to a developer as an oxidation
inhibitor for a color developing agent) under running processing.

As a means for overcoming these defects, infroduction of an alkyloxy group or an aryloxy group in the
6-position of the foregoing 1H-pyrazolo[1,5 b]-1,2,4-triazole type magenta couplers has been disclosed in
JP-A-62-209457. Though successful in enhancing color developability and considerably depressing the
changes in photographic properties under running processing, this coupler had a problem of the generation
of stain (increase in density of unexposed areas) with the lapse of time after photographic processing.

Stains caused in a silver halide color photographic material are undesirable, since that they not only
degrade the quality of white areas of the image but also aggravate the turbidity in colored areas of the
image and spoil the visual sharpness of the image. In particular, the reflection density of stains in reflex
materials (e.g., color paper) is, in theory, emphasized several times over the transmission density.
Therefore, only slight stains spoil the image quality to result in a serious problem. Although the incor-
poration of the compounds described in JP-A-62-96944 and JP-A-62-92945 into sensitive materials was
disclosed for the purpose of suppressing the generation of stains, those compounds still cannot produce
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sufficient effects upon the couplers in question.

On the other hand, the art of using hindered amines and pyrazolotriazole type couplers in combination
is disclosed in European Patent 218,266. However, the patent does not have any examples in which the
pyrazolotriazole type couplers substituted by an alkyloxy group, an aryloxy group or a heterocyclyl group at
the 6-position are used. Therefore, it is not easy to analogize the effects of the present invention from the
above-cited patent.

Under these circumstances, a new method of lessening the influences of fluctuation in processing
conditions and depressing the increase of stain is greatly desired.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a light-sensitive material which has sufficiently high
color developability and excellent color reproducibility, and without an increase in density of the unexposed
part with the lapse of time.

It has now been found that this and other objects of the present invention is attained with a silver halide
color photographic material which contains at least one coupler represented by the following general
formula (1) or (ll-A), and at least one compound represented by the following general formula (lll) in the
same layer: :

R;0 i I X Rlo—n——]:NX
N

wherein R: represents an alkyl group, an aryl group, or a heterocyclic group; Rz represents a hydrogen
atom, or a substituent group; and X represents a hydrogen atom, or a coupling-off group.

R
|
N
Rs~ o~ c-R3 (I11)
Ve ~
Rg . ; Re
..U, A ...

wherein R represents a hydrogen atom, an alkyl group, an alkenyl group, an alkynyl group, an oxy radical,
or a hydroxyl group; Rs, Rs, Rs and Rs, which may be the same or different, each represents a hydrogen
atom or an alkyl group; and A represents a nonmetalic atomic group necessary for forming a 5-, 6- or 7-
membered ring; provided that Rs may be linked with R4, Rs may be linked with Rs, R may be linked with
Rs3, or Rs may be linked with A to form a 5- or 6-membered ring.

DETAILED DESCRIPTION OF THE INVENTION

It is preferred that at least one light-sensitive silver halide layer contains at least one coupler
represented by formula (1) or (II-B) in combination with at least one compound represented by formula (lil)
above: .
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R;0 1 l X R;0 ‘ l X
Ny ~E (D) INH (II-B)

wherein R; represents an alkyl group, an aryl group or a heterocyclic group; Rz represents hydrogen, a
halogen, an alkyl group, an aryl group, a heterocyclic group, a cyano group, an alkoxy group, an aryloxy
group, an acylamino group, an anilino group, a ureido group, a sulfamoylamino group, an alkylthio group, an
arylthio group, an alkoxycarbonylamino group, a sulfonamido group, a carbamoyl group, a sulfamoyl group,
a sulfonyl group, or an aIkoxycarbonyI group; X represents hydrogen or a coupling-off group; when R.
represents an alkyl group, R represents an alkyl group, an aryl group, an alkyithio group, an arylthlo group
or a heterocyclic thio group; and when R; represents an aryl group or a heterocyclic group, R’ represents
hydrogen or an alkyl group, an aryl group, an alkylthio group, an arylthio group or a heterocyclic thio group,
an afkoxycarbonyl group, a sulfinyl group, or a carbonyl group.

The magenta couplers represented by the foregoing general formulae (I) and (ll-A) are described in
detail below.

R1 represents a substituted or unsubstituted alkyl group such as methyl, ethyl, isopropyl, t-butyl,
trifluoromethyl, phenylmethyl, methoxyethyl, 2-phenoxyethyl, 2-methylsulfonylethyl, 2-hydroxyethyl, 3,3,3-
trifluoropropyl, 2-fluoroethyl, 2-chlorosthyl, 2-bromoethyl, 2-cyanoethyl, 3-oxobutyl, or 3-oxobutyl; a substi-
tuted or unsubstituted aryl group such as phenyl, 4-methyiphenyl, 4-t-butylphenyi, 4-acylaminophenyl, 4-
halogenophenyl, or 4-alkoxyphenyl; or a substituted or unsubstituted heterocyclic group such as 2-furyl, 2-
thienyl, 2-pyrimidinyl, 2-benzothiazolyl, 2-pyridyl, or 4-pyridyl; a phenyl group substituted by an alkoxy
group at the ortho position is preferred. '

Rz represents hydrogen, a halogen atom (e.g., chiorine, bromine); a substituted alkyl group, such as a
sulfonamido-substituted alkyl group (e.g., sulfonamidomethyl, 1-sulfonamidoethyl, 2-sulfonamidosethyl, 1-
methyl-2-sulfonamidoethyl, 3-sulfonamidopropyl), an acylamino-substituted alkyl group (e.g., ac-
ylaminomethyl, 1-acylaminoethyl, 2-acylaminoethyl, 1-methyl-2-acylaminoethyl, 3-acylaminopropyl), a
sulfonamido-substituted phenylalky! group (e.g., p-sulfonamidophenyimethyl, p-sulfonamidophenylethyl, 1-
(p-sutfonamidophenyljethyl, p-sulfonamidophenylpropyl), an acylamino-substituted phenylalkyl group (e.g.,
p-acylamino phenylmethyl, p-acylaminophenylethyl, 1-(p-acylaminophenyljethyl, p-acylaminophenyipropyt),
an alkylsulfonyl-substituted alkyl group (e.g., 2-dodecylsulfonylethyi, 1-methyl-2-pentadecylsulfonyiethyl,
octadecylsulfonylpropyl), or a phenylsulfonyl-substituted alkyl group (e.g., 3-(2-butyl-5-t-octyiphenylsul-
fonyl)propyl, 2-(4 dodecyloxyphenylisulfonyl)ethyl); an unsubstituted alkyl group (e.g., methyl, ethyl, hexyl,
dodecyl); an aryl group (e.g., a substituted aryl group such as sulfonamidophenyl, acylaminophenyl,
alkoxyphenyl, aryloxyphenyl, substituted alkylphenyl, sulfonamidonaphthyl, or acylaminonaphthyl and an
unsubstituted aryl group such as phenyl, and naphthyl); a heterocyclic group (e.g., 2-furyl, 2-thienyl, 2-
pyrimidinyl, 2-benzothiazolyl); a cyano group; an alkoxy group (e.g., methoxy, ethoxy, 2-methoxysthoxy, 2-
dodecylethoxy, 2-methanesulfonylethoxy); an aryloxy group (e.g., phenoxy, 2-methylphenoxy, 4-t-butyl-
phenoxy); an acylamino (e.g., acetamido, benzamido, tetradecanamido, a-(2, 4-di-t-amylphenoxy)butylamido,
v-(3-t-butyl-4-hydroxyphenoxy)butylamido, «-{4-(4-hydroxyphenylsulfonyl)phenoxyldecanamido); an anilino
group (e.g., phenylamino, 2-chloroanilino, 2-chloro-5-tetradecanamidoanilino, 2-chloro-5-dodecyloxycar-
bonylanilino, N-acetylanilino, 2-chloro-5-{a=(3-t-butyl-4-hydroxyphenoxy)dodecanamido]anilino); a ureido
group (e.g., phenylureido, methylureido, N,N-dibutylureido); a sulfamoylamino group (e.g., N,N-dipropylsul-
famoylamino, N-methyl-N-decylsuifamoylamino); an alkylthio group (e.g., methyithio, octyithio, tetradecyl-
thio, 2-phenoxysthyithio, 3-phenoxypropyithio, 3-(4-t-butylphenoxy)propyithio); an aryithio group (e.g.,
phenyithio, 2-butoxy-5-t-octylphenylthio, 3-pentadecylphenylthio, 2-carboxyphenylthio, 4-
tetradecanamidophenylthio); an alkoxycarbonylamino group (e.g., methoxycarbonylamino, tetradecyloxycar-
bonylamino); a sulfonamido group (e.g., methanesulfonamido, hexadecanesulfonamido, benzenesul-
fonamido, p-toluenesulfonamido, octadecanesulfonamido, 2-methyloxy-5-t-butylbenzenesulfonamido); a car-
bamoy! group (e.g., N-ethylcarbamoyl, N,N-dibutylcarbamoyl, N-(2-dodecyloxyethyl)carbamoyl, N-methyl-N-
dodecylcarbamoyl, N-[3-(2,4-di-t-amylphenoxy)propyllcarbamoyi); a sulfamoyl group (e.g., N-ethylsulfamoyl,
N,N-dipropylsulfamoyl, N-(2-dodecyloxyethyl)suifamoy!, N-ethyl-N-dodecylsulfamoyl, N,N-diethylsulfamoyl);
a sulfony! group (e.g., methanesulfonyl, octanesuifonyl, benzenesulfonyl, toluenesuifonyl); or an alkoxycar-
bonyl group (e.g.. methoxycarbonyl, butyloxycarbonyl, dodecylcarbonyl, octadecyicarbonyl). Of these
groups, an alkyl group, an aryl group, an alkyithio group and an aryithio group are preferred as Rz. In
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particular, an alkyl group and an aryl group are more preferred.

In particuiar, when the couplers are represented by the general formula (I1-A}, and therein R1 represents
an alkyl group, it is desirable that R2 represents an alkyl group, an aryl group, an alkyithio group, an arylthio
group, a heterocyclicthio group, an alkoxycarbony! group, a sulfinyl group or a carbamoy! group.

X represents hydrogen or a coupling-off group, e.g., a halogen atom (e.g., chiorine, bromine, iodine); a
carboxyl group; a group connected to the coupling active site via an oxygen atom (e.g., acetoxy,
propanoyloxy, benzoyloxy, 2,4-dichlorobenzoyloxy, ethoxyoxaloyloxy, pyruvinyloxy, cinnamoyloxy, phenoxy,
4-cyanophenoxy, 4-methanesulfonamidophenoxy, 4-methanesulfonylphenoxy, a-naphthoxy, 3-pentadecyl-
phenoxy, benzyloxycarbonyloxy, ethoxy, 2-cyanoethoxy, benzyloxy, 2-phenethyloxy, 2-phenoxyethoxy, 5-
phenyltetrazolyloxy, 2-benzothiazolyloxy); a group connected to the coupling active site via a nitrogen atom
(e.g.. benzenesulfonamido, N-ethyltoluenesulfonamido, heptafluorobutanamido, 2,3,4,5,6-pentafluoroben-
zamido, octanesulfonamido, p-cyanophenyiureido, N,N-diethylsuifamoylamino, 1-pyperidyl, 5,5-dimethyl-2,4-
dioxo-3-oxazolidinyl, 1-benzyl-ethoxy-3-hydantoinyl, 2N-1,1- dioxo-3(2H)-ox0-1,2-benzoisothiazolyl, 2-oxo-
1,2-dihydro-1-pyridinyl, imidazolyl, pyrazolyl, 3,5-diethyl-1,2,4-triazol-1-yl, 5- or 6-bromobenzotriazol-1-yl, 5-
methyl-1,2,3,4-tetrazol-1-yl, benzimidazolyl); or a group connected to the coupling active site via a sulfur
atom (8.g., phenylthio, 2-carboxyphenyithio, 2-methoxy-5-t-octyiphenylthio, 4-methanesulfonyiphenylthio, 4-
octanesulfonamidophenylthio, benzylthio, 2-cyanosthylthio, 1-ethoxycarbonyltridecylthio, 5-phenyl-2,3,4,5-
tetrazolylthio, 2-benzothiazolyl). Preferably, the coupling-off group is connected io the coupling active site
by a sulfur atom.

R1, Rz, or X may be a divalent group via which the magenta coupler of formula (I) or (I1-A) forms a bis
compound, R1 or Rz represents a substituted or unsubstituted alkylene group (e.g., methylene, ethylene,
1,10-decylene, -CHzCH2-O-CH.CHz-), or a substituted or unsubstituted phenylene group (e.g., 1,4-
phenylene, 1,3-phenylene,

CH3 ce

o o

CHj3 Ce

while X represents a divalent group derived from any of the above-cited monovalent groups.

When the moiety represented by formula (I) or (ll-A) is contained in a vinyl monomer, a linkage group
represented by R1 or Rz includes those formed by combining two or more divalent groups selected from
among substituted or unsubstituted alkylene groups (e.g., methylene, ethylene, 1,10-decylene,
-CH>CH2 OCH,CHz-), substituted or unsubstituted phenylene groups (e.g., 1,4-phenylene, 1,3-phenylene,

CH3 ce
_Q. , —Q— ), -NHCO-, ~CONH-, -O-, -OCO-, and
CHj3 ce

substituted or unsubstituted aralkylene groups (e.g.,

ce

-cHz—@- CHz-, -=c32c32—©- CH2CHz-, =CHz Q CHz-).

ce
Specifically, —-CH,CH2-, -cnzcnzcaz-@- NHCO-,
—@— NHCO-, =-CH2CH2NHCO-, —-CH2CH20CO-,

-CH2CH20CH2CHZNECO~, and —CH2CHz CH2CH2NHCO-~ are



10

15

20

25

30

35

40

45

50

55

EP 0 319 985 A2

~

preferred as the combined linkage group.

The vinyl group in such a vinyl monomer may contain a substituent group in addition to the moisty
represented by formula (i) or (Il-A). Preferred substituent groups include hydrogen, chiorine, or a lower alky!
group having from 1 to 4 carbon atoms (e.g., methyi, ethyl).

The monomer containing the coupler moiety represented by the general formula (1) or (li-A) may form a
copolymer together with an ethylenically unsaturated monomer incapable of undergoing a coupling reaction
with the oxidation product of an aromatic’ primary amine developing agent, and therefore, which cannot
produce a color. .

Specific examples of such non-color-producing ethylenically unsaturated monomers include acrylic
acid, a-chloroacrylic acid, «-alkylacrylic acid (e.g., methacrylic acid), and esters or amides derived from
these acrylic acids (e.g. acrylamide, n-butylacrylamide, t-butylacrylamide, diacetone acrylamide,
methacrylamide, methyl acrylate, ethyl acrylate, n-propyl acrylate, n-buty! acrylate, t-butyl acrylate, iso-butyl
acrylate, 2-ethylhexyl acrylate, n-octyl acrylats, lauryl acrylate, methyl methacrylate, ethyl methacrylate, n-
butyl methacrylate, g-hydroxymethacrylate), methylenedibisacrylamide, vinyl esters (e.g., vinyl acetats,
vinyl propionate, vinyl laurate), acrylonitrile, methacrylonitrile, aromatic vinyl compounds (e.g., styrene and
derivatives thereof, vinyltoluene, divinyl benzene, vinylacetophenone, sulfostyrene), itaconic acid, citraconic
acid, crotonic acid, vinylidene chloride, vinyl alkyl ethers (e.g., vinyl ethyl ether), maleic acid, maleic
anhydride, maleic acid esters, N-vinyl-2-pyrrolidone, N-vinylpyridine, and 2- and 4-vinyipyridine. Two or
more non-color-producing ethylenically unsaturated monomers can be used together. For example, a
combination of n-butyl acrylate with methyl acrylate, of styrene with methacrylic acid, of methacrylic acid
with acrylamide, and of methyl acrylate with diacetone acrylamide can be used.

As is well-known in the field of polymer color couplers, non-color-producing ethylenically unsaturated
monomers to be copolymerized with a solid water-insoluble coupler monomer can be selected so as to
producs desirable physical and/or chemical properties of the resuiting copolymers, for example, solubility,
compatibility with a binder (such as gelatin) contained in a photographic colloidal composition, flexibility,
thermal stability, and so on.

Polymer couplers to be used in the present invention may be either soluble or insoluble in water, and
are particularly preferably in the form of a latex. .

Specific examples of representative magenta couplers to be used in the present invention are illustrated
below. However, the invention is not to be construed as being limited to these examples. Addition aily, all
ratios herein of constitutional repeating units of polymer couplers are by weight.



10

15

20

25

30

35

40

45

50

55

(7)

(2)

(3)

EP 0 319 985 A2

!

N
\
N

NH
CHj
Cé

CHs
T

N” NH

\ ——
N_—(CH;;

CH30

CH30 Ce

N7 "NH
\
N=(C
(CH2)2CH(CH3)2



10

15°

20

25

30

35

40

45

50

55

EP 0 319 985 A2

(5)

CH30 ce
Es
NH CsHii(t)

\N—((cnz -NIICOCHO CsHii(t)
C4Hg ’ '

(&)
CH;0 ce
“N” “NH OCgH;7

\\I-:((CHz )2 =NHSO,

gHi7(t)



10

15

20

25

30

35

40

45

55

EP 0 319 985 A2

(7)
CH3CH,0 (¢ ‘ OCH,
s G O
WO
N'__((CHZ)Z—NHSOz OCgHiy
| NHSO,
() ~ TsHu(y

) ~ CsHur(t)

M o o OCHs

SN “NH 3
-y
CH;),—NHSO, OC16H3s
NHSO,

CgHi7(t)

10



EP 0 319 985 A2

(VL8

ZOSHN
SHY20 \ NOmmz.mNmuTz .
z e
S:mJ
EHD0
m_tuo
_ngu

HO t@r t@rozuoumzuﬁmovwiz

LTH8DQ

Quoﬁz:nmuquz

Lyyenn HN, N

W

3 o©.

tygeny . HN N
92
% on@.o €HD

(/)

H o

(27)

8] 0o

Ho

()ityen
QSE
L9800 208HN-3Z1D
"
%me onmo
(57)
wuzm-u
I
(a)'yey Qomuou:zu %:uwl
¢0SHN
:mcUO
(#7)
(3)e1yye
20SHN- %muvvu N
:IBOO ' HN :
{&7)

25

30

35
40

(o7)

45
50

56

11



70

15

20

25

30

35

40

45

50

&85

EP 0 319 985 A2
{76)

CH30(CHz)20  Br

o\
i
~ NH CegHiz(t)
\
N—<(CHz)2NHCOCOCHO‘®‘C8H17(t)
- |
, CgHis
(777
OC4H9
O-éCHz)—-O Q OCHj3
8H17(t)’/
N“QCHza—NHsoz " OCgHys
NHSO,
(7¢) c
: Hi7(t)
S gHy7
CH30 S

A

N CsH ty .
}j\ o OCgH;7
N= ’\(CHz)zNHSOz

CsHiz(t)

12



10

15

20

25

30

35

40

45

50

55

-

(79)

CH30,
/

EP 0 319 985 A2

O (CH;2)20CH,

CgHi(t)

\NNH

Nt Yramsor{ )

(20)

CH3CH,0

[
N

(27)

/
N

N

0

N

\ 0]
w

CHp_NHSOz

\

NH

OCsgHi7

C8H17(t)

OCgHi7

Q

Mt v
CsHiz(t)

(CH3)2CHQ O-Q—CH;;

"CsHii(t)
\

\ [
N—"QCHZ)ZNHCOCHOOCsHum
|

13

Ci2Hszs



EP 0 319 985 A2

fTH%D £

EI9) _ :
! )T S H : |©|~ INZY
()THED OHOODHNE(2HD) NOmmz%muvvuz BHED OHI0HN- OSHN :u:uqﬂz
ys HN ()''HSD HN ~
(1)''HED / N / y
h . \4.
° £y
g 0\ ) A4 0fHD
\ . .
. ()LD (»7)
\
s (¢7)
Aav H am.mvn_u - .@rscmz
on:uoumz%muvvuz SRR (% -Nom:zm..s._ufz
\ =
WHHES BN AN . & N N
._ ﬁ /= | OE:EU, ﬂ/ {
ig O'Q, | . _ \ 05175
. N . \_0 g |
: S11YH0
(>e) (e2)
| ()viys Hugn ¢
H¥*D *HD
:meuo.QSm_ZS/hm\G ) , _
HOO0 OHDJHNIID
. L850 o~ Vﬂuz i V\hz
BN o . ] VS H 0 e R
I\
7)  OPHOCHD . A Yot
(s7) (r7)

14



170

5 -

20

25

30

35

40

45

50

55

EP 0 319 985 A2

(2¢)
CH30 Br
b\ 0C8H17(t) OCgH;7
o Yo { )
(29) |  CaHp(b)
CH:Q C C¢ OCHs
1?[3\ m\/Zjiy
-~
(30)
OC4Hq

CH3CH20 Q
sHi7(t)

i\I—&'-(S«-(CH;;)zNHSOZ

OCgH;7

CgHj7(t)

15



10

15

20

25

30

35

40

45

50

55

(37)

OC4Hg
H s— N
3N cHo _
CH3/
I\ CgHjz(t)
N\
Iy NH
\
N .
=<QNH
(32)
CH3O
N;’ \
SN "NH
CHs
(33)
CH3O ce
4\
RN
=N

EP 0 319 985 A2

16

OC4Hg

gHi7(t)



10

15

20

25

30

35

45

50

55

EP 0 319 985 A2

(34) CH;O0 (2
4\
CsHii(t) > NH
0 -
I M=
(t)CsHia OC':HCHN (CH3)2
C4Hg
(35)
CHs0 &
o4\
- OCgHyr ‘N NH
SOzHN(CHz)z% f
ésHm'
(2¢)

(CHs)2CHQ 2

f )
OCgHi7 ?]H
i
0,HN (CH
OCsH7 SO2HN (CHz)2
SO, NH

/
CgHj7(t)

17



10

75

20

25

30

35

40

45

50

55

EP 0 319 985 A2

(37)
OC4Hg j “NH
/
OzHN(CH2)2>-
CgHyz(%)
(3¢)
(Csz)zNozs‘QO Br
OCgHit J\;ﬁ\}m
&
SO02—CH3)s
\—/"
CsHiz(t)
(39)
CsHsO (2
4\
» NH

HjysC 12005021'11\7‘@-@1{2)3

18



10

15

20

25

30

35

40

45

50

55

EP 0 319 985 A2

(¢0)
QC4H9
ot oL
/ \ A
N_ CeHi-(t
0\t
/ N\ I
(t)H;1Cs OCHCHNCHZCISH
~ CeHjs CHs

(«7) | =
(CH3)3CQ Ny’
d’\ \§

N' NH
— N-
HO’—Ozb OCH (l:H

10 21 H3

«2 s
(¢2) 0C.,Ho

SCHZCHZO Q
8H1 7 (t

0C8H17

<CH2)3—®—NHsoz©

C3H17(t)

19



10

15

20

25

30

35

40

45

50

55

EP 0 319 985 A2

(¢3)
OC4Hgq

C¢ 2CHCH,0
I\ bsHu(t)

N
» NH
2=1\§ 0C4Hs
(CHz)s SOz‘Q
-8H17(t)

CgHiz(b)

20



10

15

20

26

30

36

40

45

50

55

EP 0 319 985 A2

(«5) 0C . Ho

CeHir(h)

- OCH;
N }\IH :
=N 0
\Q—NHSOZ OCgHi7

wn

NHSO,
\
CgHiz(t)
(¢8)
- . . :
CHs h h
' |
CHC — : CH2CH
| . |
CONH-—(CHZ)Z—/—_-.-N CO2C4Hg(n)
m N\ '
g . TN \N/ X K : Ay
\ /
Ce OCH;

X I y=%801:5%50

(by weight, hereinafter the
the same) '



10

15

20

25

30

35

40

45

50

55

EP 0 319 985 A2

(«7)

7 AN ” . N
L cu,-cH CH ~CH—1
] ]

CONH+CH3)2—==N CO,CH3
N
\ 4
\
§ e OCH2CH3./x q Jy
X y=«& £ K 5
(«¢)
. _ -
” B . \ e $H3
—-CH,CH CH,CH —
| " ' |
CONH~(CHgz)3===N CO,CH3
al_\ N =~
NN
\
Er OCHs
~ A%

22



10

15

20

25

30

35

45

50

55

EP 0 319 985 A2

(¢39)
4 ~,
L
| :
——CHz(‘: _ CH2$H_T
CONH(CHz)a—/s——-——I\f \\ CO2C2H3 |y
HN_ N
CgHg(t) m
Q—s . OCH(CHj)z
OC4H9 b'd
L p
X y=3520 $ 0
(50) ’
1/ , : W ‘/ C|H3
—-CHzclH ' ’ ‘ 'CH2 ‘(‘: '
CQNH(CHz-)sT——;I\\I \\ CO2CH3 |y
HN NN
\
2o
§ JX

23



10

i5

20

25

30

35

490

45

50

55

EP 0 319 985 A2

($7)

- : h g )

CHs
|
CONH(CHz)z‘7=N (|302C4H9 (n)
N_ NH Y
NN ~

'

(CH3)2CHO Ce X

(5£2)
Cr3CH20
n sH17(t)
NNy
\N=< CsHii(t)
/\M{co(i*ﬂo CsHii(t)
C4Hyg

(£3) 0C (Hg

CF.lICH, S .
/ \ CsHiz(t)
N\N

e gEa

NHCOCHO — CsHii(t)

24



70

15

20

25

30

35

45

50

55

EP 0 319 985 A2

($4) '
OC4Hoe

CFH2CH20
A\ sHi7(t)

\N=</\ OCgHi7
NHSO2

CsHi7(t)

(53)
C4Hs

CHsCH.0_ /3 S |
[ -
N;\ \; CgHi7(1t)

SN NH

) \‘1:‘/\ OCsHi17
. NHSOg2

F
CgHi7(1)

25



10

15

20

25

30

35

40

45

50

§5

EP 0 319 985 A2

(54) OC(Hs

S

CHsCH0.
;' \; C8H17(t)

OCsHi 7

el 3

CsHi7(t)

(£7)

O\C4H9

I‘/ \ C8H1_7 (t )?41.19
' OCHCOC,H,

CsHi7(t)

26



10

15

20

25

30

35

40

45

50

55

EP 0 319 985 A2

(58)
OC4Hg

I\/ \ gH17(t)

CgHi 7 (t)

(:9)
OC4Hq

CH:zCH20
’ CgHi7(t)

\N -gH17

— NHSO 2

CsHi7(1t)

27



EP 0 319 985 A2

(1) LIygsy

LI8n

2OSHN? (°H)H)

=

(1)Lt
Vs

SHYD0

10
15

\

20

NN

/

(09)

25
30
35
40

45

50

55

28



10

15

20

25

30

35

40

45

50

55

EP 0 319 985 A2

@_Oms—@(:sﬂn(t)

w\
N 08“17
150, <0)

Colly 4 (t)

(62)
0C.H,

CH, |
CszO‘@ﬁo ) S—@c Hys(t) CsH (.t)
TX‘”“A?@ _Nncaofl:ﬂ‘,o—{s:; ‘CSHI 1 (t) 7

C.Hs
(63)
Cls 0C.H,
0 S—'ZQ
;é §:hﬂ Cellya (t)
"NHSO0:C; ¢33

29



10

i5

20

25

30

35

40

a5

50

55

(64)

CH;
CH,0

(65)
CH:

(66)

CHs '
/{&smnu—@-ocnzcnzo

Colli4(t)

EP 0 319 985 A2

OC H:

C sl (t)

OC Hs

30

Calls
HS0.
) Calli 2 (t)

Celia(t) -

H
NN=L.—NHCOC. s

_n{'m ‘b’;ﬂn(t)
oS

C2



10

15

20

25

30

35

45

50

55

EP 0 319 985 A2

(67) 0C.Hs

Cicl32SONH lz S Q
1sftaadV2 _©_C‘0H2CH20 I\ Calia(t)

N H:zca
N-

€2

(68) OCH, 0C.Hs

S—o—
NIN»__\NH ClHl‘l(t)c H (t)
| lwuco?no—-@;—csu, 1 (t)

-CqH,
(69) Cgocn, (|:00C2Hs
D—o — S-CHC, ;1
bi’ 1 12ll2s
ey
N—‘—QJ 0C.H,
HSO:"‘@
CHs(t)
(70)
CH: O 0 ﬁ'\ S"szst
H
N;’—-@—NHSO:C:HH

3



10

15

20

25

30

35

40

45

50

55

71 och

&

(72)

CH:0O)—0

EP 0 319 985 A2

0C.H,s

N ) 5
Celli2(t) OCsH, s
N=t— CHCH.NHSO, 0C,H,+

NHSO:

Cellia(t)

CH,

0C.H,

(73)

N;(>\NHCH, Calli2(t) QCeH,
W=—¢- CH.NHSO,

éﬂa _ ‘ClHI1(t)

cnso—d 0

(74)

(t)Cs H.,—@ﬁl

S'Ctzﬂésr_
NN OCsH: s
N=t—CHCH NHSO.

C:H
Clly sHia(t)

sHii(t)

cucoun—.—oca CH.0 -W-K-Ns-c, Hes

1§==L§*C:5N02

32



10

15

20

25

30

35

40

45

50

55

EP 0 319 985 A2

(75)
Hs
Cy 1 He s CONH—O)-0CH CH.0—7 ‘O@C
i ) ofia(t)
N——~O) :
A
W
(76) 004“!
@-OW—@ |
/\_ H Calliq(t)
CIHIT
j@gso,m{ -
Celli o (t)
(77)

' 0C4Hs
ci,0~O-t—~ S—@
C,H . . NH
50;NHCH, -CH —=—N

Celli 2 (t)  CH,

ofli2(t)

Cell2(t) i

(8 __oc.hys .
SO:NH_OCHzCHz%S'Cx 2H2s

NO:

0C.Hs

(79) sHii(t) :
(B)CsH, ,@F%cncucom-@-ocazcu,m—@

|
Cﬂ/;:j E:ﬂ ,CIHxv(t)
Ce?

33



10

15

20

25

30

35

40

45

50

55

EP 0 319 985 A2

(80) Colls

i

H Cl“l'l(t)
0C(Hs @ -
(O) 50:NH
Cell12 (1)
(81) . OC4H9

(i)C3H7O 7 S

CL

(82) OoC,H

479
‘t’°4*‘9°T‘§\s
N
NN CgHyg(E)
\

CL

cL

Of the couplers represented by the foregoing general formultae (i) and (li-A), those containing an aryl
group, especially a substituted phenyl group (e.g.. a phenyl substituted by an alkoxy group at the a-
position), as Rt are preferred over others.

General methods for synthesizing the couplers of the present invention are described below.

The synthesis methods for 1H-pyrazolo[1,5-b]-1,2,4-triazoles having a hydrogen atom and an alkyl
group at their respective 6-positions are described in JP-A-60-197688. Basically, the couplers of the present
invention (represented by the general formulae (I) and (Il-A)), though differing in starting materials, can be
synthesized by the same methods as cited above. The synthesis scheme is shown below. Details of other
synthesis methods are described in Japanese Patent Application No. 62-175515, pp. 37 to 50.

The coupler represented by formula (1) or (ll-A) is added in an amount of from 2 x 1072 to 1 mol/Agmol,
preferably from 1 x 1072 to 5 x 10" mol/Agmol, to the light-sensitive silver halide layer.
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The compound represented by formula (ill) is described in more detail below.

R represents hydrogen, an alkyl group (e.g., methyl, ethyl, butyl, isoamyl, octyi, hexadecyl), an alkenyl
group (e.g., vinyl, allyl, 5-methyl-1-hexenyl, 1-octadecenyl), an alkynyl group (e.g., propynyl, 4-methyl-2-
pentynyl, 5-tridecynyl, 1-octadecynyl), an oxy radical or hydroxyl. in particular, hydrogen is preferred as R.

Ri, Re, Rs and Rs may be the same or different, and each represents hydrogen, or an alkyl group (e.g.,
methyl, ethyl, propyl, octyl, hexadecyl).

A represents a nonmetallic atomic necessary for forming a 5-, 6 or 7-membered ring, with specific
examples including

-CH;CHz-, -CH»2CH3CHz-, -CHzCu-Cﬂz- r

0
i
8] - OR,
-CH,=C-
-CH,-C-CH,~,  and e \?=o
I\ . .
OR, ORg =
o Ry

(wherein R; and Rs may be the same or different, and each represents hydrogen, an alkyl group, an acyl
group, a sulfonyl group, a sulfinyi group, or an alkoxycarbonyl group). Further, a 5- or 6-membered ring
(e.g.. cyclopentyl, cyclohexyl, cyciohexyl, pyran, piperazine, piperidine, morpholine) may be formed by
combining Ra with Re, Rs with Rs, R with Ra, or Ra with A.

As for A, a nonmetallic atomic group forming a 5- or 6-membered ring, particularly those forming a
piperidine ring, are preferred. As for Rs, Re, Rs and Res, it is desirable that at least two of them, more
preferably all of them, are an alkyl group. As for R, hydrogen or an alkyi group is preferred, and hydrogen
is particularly preferred.

Specific examples of the compounds represented by the formula (li) are illustrated below. However, the
invention is not to be consirued as being limited to these examples.
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These compounds can be synthesized in accordance with the methods described in JP-A-48-53572,
JP-A-49-53573, JP-A-49-53574, JP-A-49-53575, JP-A-49-7180, JP-B-51-1420 (the term "JP-B" as used
herein means an "examined Japanese patent publication”), British Patents 1,326,889, 1,354,313 and
1,410,846, and U.S. Patents 4,268,593 and 4,452,884.

These compounds are added in a proportion of 5 to 200 mol%, preferably 10 to 50 moi%, to the
coupler.

Image stabilizers which are preferably used together with the compounds of the present invention,
include compounds represented by the general formula (IV), and metal complexes.

(IV)

Rg

In the foregoing formula, Rs represents hydrogen, an alkyl group, an alkenyl group, an aryl group, a
heterocyclic group, or
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Rg

- -=8i-R
10
\
Ry:

(wherein Rg, Rio and Ri1 may be the same or different, and each represents an alkyl group, an alkenyl
group, an aryl group, an alkoxy group, an alkenoxy group or an aryloxy group). Re, Rs, Rs, Ry and Rg may
be the same or different, and each represents hydrogen, an alkyl group, an alkenyl group, an aryl group, an
acylamino group, an alkylamino group, an alkylthio group, an arylthio group, an alkoxycarbonyl group, an
aryloxycarbonyl group, a halogen atom or -O-Rs’, whersin Rs; has the same meaning as Ras. Rs and Re
may combine with each other to form a 5-membered ring, a 6-membered ring or a spiro ring. Also, R« and
Rs, or Rs and Rs may combine with each other to form a 5-membered ring, a 6-membered ring or a spiro
ring.

More detailed descriptions of Rs, Rs, Re, Ry and Rg are given below.

Re, Rs, Rs, Rz and Re may be the same or different, and each represents hydrogen, an alkyl group
(e.g., methyl, n-butyl, n-octyl, sec-dodecyl, t-butyl, t-amyl, t-hexyl, t-octyl, t-octadecyl, a,a-dimethylbenzyl,
1,1,-dimethyl-4-hexyloxycarbonylbutyl), an alkenyl group (e.g., vinyl, allyl), an aryl group (e.g., phenyl,
naphthyl, p-methoxyphenyl, 2,4-t-butylphenyl), an acylamino group (e.g., acetylamino, propionylamino,
benzamino), an alkylamino group (e.g., N-methylamino, N,N-dimethylamino, N,N-dihexytamino, piperidino,
N-cyclohexylamino, N-(t-butyl)amino), an alkyithio group (e.g.. methyithio, n-butyithio, sec-butyithio, t-
butylthio, dodecylthio), an arylthio group (e.g., phenylthio, naphthylthio), an alkoxycarbonyl group (e.g..
methoxycarbonyl, n-octyloxycarbonyl), an aryloxycarbonyl group (e.g., phenyloxycarbonyl, naphthyloxycar-
bonyl, 4-methoxy-2-t-butyliphenoxycarbonyi, 2,4-di-t-butylphenyloxycarbonyl), a halogen atom (e.g., chlorine,
bromine), or -O-Rs’, wherein Ry represents the same group as Rs. Rs may combine with Rs or Rs to form
a 5-membered, 8-membered or spiro ring. Specific examples of a ring formed by combining Rs with Rs
include a chroman ring, a coumarane ring, and methylenedioxybenzene. Aiso, R« and Rs, or Rs and Rs
may combine with each other to form a 5-membered, 6-membered or spiro ring, including an indane ring
and a spiroindane ring.

Of the compounds represented by the general formula (IV), those represented by the following general
formulae (IV-1) to (IV-5) are preferred.

(Iv-1) OR,
Rg Rq

Ry Rs
OR3'
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(IV-2) OR4
Rg OR3'

(IV-3)

(IV-4)

(IV-5)

In the general formulae (IV-1) to (IV-5), Rs, Ral, Rs, Rs, Rs, Rz and Rs have the same meanings as
those in formula (IV), respectively. Ri1 through Ra;" may be the same or different, and each represents
hydrogen, an alkyl group or an aryl group.

Of the compounds represented by the general formulae (IV-1) to (IV-5), those having alkyl groups or
aryl groups, especially alkyl groups, as Rs and Ra', are preferred. Further, it is desirable that Rs fo Rs
should be those selected from hydrogen, alkyl groups and aryl groups.

Also, it is preferred that the compound of the present invention should be used together with metal
complexes. Metal complexes which can be used in the present invention are compounds containing copper,
cobalt, nickel, palladium or platinum as the central metal, and at least one bidentate or higher organic
ligand. As for the central metal, nickel is particularly preferred. As for the coordination atoms which are
coordinately bonded to the central metal, nitrogen, sulfur, oxygen and phosphorus are preferred.

Structures of metal complexes which are particularly preferred in the present invention are represented
by the following general formulae (V-1) to (V-4).
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In the foregoing general formulae (V-1) to (V-4), M represents Cu, Co, Ni, Pd, or Pt. Rz3 and Ra7 may
be the same or different, and each represents hydrogen, an alky! group, an aryl group, or a hydroxyl group.
Further, Ros and Rz7 be linked, Rzs represents hydrogen, an alky! group, or an aryl group. Res and Rgzs
may be the same or different, and each represents hydrogen, an alkyl group, or an aryl group. Further, Ras
and Ras may be linked to form an aromatic ring or a 5- to 8-membered ring. Rao and Ras have the same
meanings as Res and Res. Res and Ree, which may be the same or different, each represenis an alkyl
group, an aryl group, an alkyithio group, an arylthio group, an alkoxy group, an aryloxy group, an alkylamino
group, or an arylamino group. Of the substituent groups present in the general formulae (V-1) to (V-4), those
having an alkyl moiety or an aryl moiety may be further substituted by a substituent group.

X4 represents a compound capable of coordinately bonding to M. Specific examples of such compound
include H20 and organic or inorganic amines (e.g., pyridine, triethylamine, ammonia). A represents oxygen,
sulfur or -NR10-, wherain Rq1o represents hydrogen, an alkyl group, an aryl group, a hydroxyl group, or an
alkoxy group. A1 and Az, which may be the same or different, each represents oxygen, sulfur, or an amine
group. Az represents a hydroxyl group, an alkoxy group, an alkylthio group, or -NR120R130, wherein Rizo
and Ri30 may be the same or different, and each represents hydrogen or an alkyl group.

Of the metal complexes represented by formulae (V-1) to (V-4), those represented by formula (V-1) are
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preferred.

Specific examples of the compounds represented by formula (IV), and those of the metal compiexes
are illustrated below. However, the invention is not to be construed as being limited to these examples.
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