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@ A silver halide light-sensitive photographic material.

@ There is disclosed the silver halide light-sensitive photographic material having an excellent color reproduc-
tion and capable of providing an image having an superior light fastness, wherein the photographic component
layers comprise one of the following Constitutions (1) and (2):

Constitution (1): a silver halide emelsion layer containing emulsified lipophilic particles comprising a
magenta coupler represented by the following Formula M-1 and having a molecular weight of not more than
600, and a polymer insoluble in water and soluble in an organic solvent, and

Constitution (2): a silver halide emulsion layer containing the same magenta coupler as the above,
and a silver halide emulsion layer containing emuisified lipophilic particles comprising a phenol-type cyan

coupler and the same polymer as the above;
Formula M-1
X
R ’o""~l
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A SILVER HALIDE LIGHT-SENSITIVE PHOTOGRAPHIC MATERIAL

FIELD OF THE INVENTION

The present invention relates to a silver halide light-sensitive photographic material with improved color
reproducibitity and image preservability.

BACKGROUND OF THE INVENTION

In a color photoprint for visual appreciation, a yellow coupler, a magenta coupler and a cyan coupler
have conventionally been employed in combination.

5-pyrazolone ring compounds have been widely employed as a magenta coupler. 5-pyrazolone
magenta couplers have poor reproducibility for brilliant biue, since a dye formed therefrom has a yellow
component generated by an unnecessary absorption around 430 nm.

A recently developed pyrazoloazole magenta coupler, unlike conventional 5-pyrazolone magenta cou-
plers, has an advantage of improved color reproducibility, since a dye formed therefrom has no secondary
absorption in around 430 nm.

However, this coupler is inferior to 5-pyrazolone magenta couplers in image preservability, especially in
a light fastness as is known well, and the improvement thereof is expected.

As for a cyan coupler, an improved stability to heat and humidity (dark fading property) has been
required in recent years.

Conventional cyan couplers, such as those disclosed in Japanese Patent Publication Open to Public
Inspection (hereinafter abbreviated as "Japanese Patent O.P.l. Publication") Nos. 37425/1972, 10135/1975,
252281975, 112038/1975, 117422/1975, and 130441/1975, U.S. Patent Nos. 2,369,929, 2,423,730,
2,434,272, 2,474,293, and 2,698,794, have a poor dark fading property.

As a result of many attempts to develop a cyan coupler with improved dark fading property, there have
been found as the cyan coupler satisfying such demand, a 2,5-diacylamino cyan coupler disclosed in U.S.
Patent No. 2,895,826, Japanese Patent O.P.l. Publication Nos. 112038/1975, 109630/1978 and 163537/1980,
and a phenol cyan coupler having at a 5-position an alkyl group with 2 or more carbon atoms disclosed in
U.S. Patent Nos. 3,772,002 and 4,443,536.

As compared with a conventional phenol cyan coupler having no acylamino group at the 5-position, the
2.5-diacylamino cyan coupler has an insufficient reproducibility for brilliant green, since a dye formed
therefrom has a maximum absorption shifted to a shorter wavelength range and has a significant secondary
absorption in around 550 nm, and in order to achieve the sufficient reproducibiiity of a green color, the other
cyan couplers have to be used in combination, which in turn results in badly affecting the improvement of
the dark fading property.

The phenol cyan coupler having an alkyl group with 2 or more carbon atoms at the 5-position has more
improved dark fading property, though still unsatisfactory, than the conventional phenol cyan couplers
having a methyl group at the 5-position.

The methods for improving the light fastness of a coupler are disclosed in Japanese Patent O.P.L
Publication Nos. 44658/1988, 250648/1988, 537/1989 and WO-88100723 where a water-insoluble, organic
solvent-soluble polymer is emulsified together with a coupler. Light fastness can be improved by applying
this method to the pyrazoloazole magenta coupler, but to an unsatisfactory extent under the condition of a
high temperature and humidity. In addition, the above polymer impairs a color developability. To avoid this
problem. there are used the techniques in which a high boiling organic solvent is used together with a
coupler and a polymer, or hydrophilic bonds such as sulfonamido and ether are introduced into a non-
diffusible group of the coupler. It has been found, however, that the light-sensitive materials prepared by
these methods cause a "sweating phenomenon” (hereinafter referred to as "sweating"), whereby a part of
the components constituting lipophilic particles migrate to the surface of photographic component layers
during storage and cause significant deterioration of image quality.

As Is apparent from the above, any of the conventional techniques is unsatisfactory, and there is a
strong demand in the art for technique which can improve a color reproductbility and a light fastness with
the pyrazoloazole magenta coupler and phenol cyan coupler, and effectively prevent sweating to thereby
provide an excellent image preservability.
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SUMMARY OF THE INVENTION

The first abject of the present invention is to provide a silver halide light-sensitive photographic material
having an improved color reproducibility.

The second object is to provide a silver halide light-sensitive photographic material having an improved
light fastness, free from sweating and thereby having an excellent image preservability.

The third object is to provide a silver halide light-sensitive photographic material with an excellent color
developability. '

DETAILED DESCRIPTION OF THE INVENTION

The above objects of the invention can be attained by a silver halide light-sensitive photographic
material having a.support and provided thereon the silver halide emulsion layers, wherein at least one of the
silver halide emuision layers contains emulsified lipophilic particles comprising a magenta coupler with a
molecular weight of not more than 600 represented by Formula M-i, and a polymer insoluble in water but
soluble in an organic solvent, or by a silver halide light-sensitive photographic material having a ‘support and
provided thereon the silver halide emulsion layers, wherein at least one of the emulsion layers contains
emulsified lipophilic particles comprising a2 phenol cyan coupler and a polymer insoluble in water but
soluble in an organic solvent, and another layer contains a magenta coupler with a molecular weight of not
more than 600 represented by Formula M-l

M-I

N—/N....."

wherein Z represents a group of non-metal atoms necessary to form a nitrogen-containing heterocycle
which may have a substituent; X represents a hydrogen atom or a group which can be released by a
reaction with an oxidation product of a color developing agent; and R represents a hydrogen atom or a
substituent.

The examples of the substituent represented by R are an alkyl group, an aryl group, an anilino group,
an acylamino group, a sulfonamide group, an alkylthio group, an arylthio group, an alkenyl group, a
cycloalkyl group, a halogen atom, a cycloalkeny! group, an alkynyl group, a heterocyclic group, a suifonyl
group, a sulfinyi group, a phosphonyl group, an acyl group, a carbamoyl group, a sulfamoyl group, a cyano
group, an alkoxy group, an aryloxy group, a heterocyclic oxy group, a siloxy group, an acyloxy group, a
carbamoyloxy group, an amino group, an alkylamino group, an imido group, an ureido group, a sul-
famoylamino group, an alkoxycarbonyiamino group, an aryloxycarbonylamino group, an alkoxycarbonyl
group, an- aryloxycarbonyl group, a heterocyclic thio group, a spiro compound residue, a bridged hydrocar-
bon compound residue. The respective groups represented by R are as follows: the alkyl group has
preferably 1 to 32 carbon atoms; the aryl group is preferably a pheny! group: the acylamino group includes
an alkylcarbonylamino group and an arylcarbonylamino group; the sulfonamide group includes an alkylsui-
fonylamino group and an arylsulfonylamino group; the alkyl and aryl components in the alkyithio and
arylthio groups may be the above alkyl and aryl groups; the alkenyl group has preferably 2 to 32 carbon
atoms the cycloalkyl and cycloalkenyl groups each have 3 to 12, preferably 5 to 7 carbon atoms; the
sulfonyl group includes an alkylsulfonyl group and an arylsuifonyl group; the sulfinyl group includes an
alkyisulfinyl group and an arylsulfinyt group; the phosphonyl group includes an alkylphosphonyl group, an
alkoxyphosphonyl group, an aryloxyphosphonyl group and an arylphosphony! group; the acyl group
includes an alkylcarbony! group and an arylcarbonyl group; the carbamoyl group includes an alkylcar-
bamoy! group and an arylcarbamoyl group; the suifamoy! group includes an alkyisulfamoy! group and an
arylsulfamoy! group; the acyloxy group includes an alkylcarbonyloxy group and an arylcarbonyloxy group;
the carbamoyloxy group includes an alkylcarbamoyloxy group and an arylcarbamoyloxy group; the ureido
group includes an alkylureido group and an arylureido group; the sulfamoylamino group includes an
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atkyisulfamoyt group and an arylsulffamoylamino group: the heterocyclic group is preferably a 5 to 7-
membered ring such as 2-furyl, 2-thienyl, 2-pyrimidyl and 2-benzothiazolyl; the heterocyclic oxy group is
preferably a 5 to 7-membered heterocyclic ring such as 3,4,56-tetrahydropyranyl-2-oxy and 1-
phenyltetrazole-5-oxy; the heterocyciic thio group is preferably a 5 to 7-membered ring such as 2-
pyridyithio, 2-benzothiazolylthio and

2.4-diphenoxy-1,3,5-triazole-6-thio; the siloxy group includes a trimethylsiloxy group, a triethylsiloxy group
and a dimethylbutylsiloxy group: the imido group includes a succinic imido group, a 3-heptadecyl succinic
imido group, a phthalimido group and a glutarimido group; the spiro compound residue includes spiro [3.3]
heptane-1-yl; the bridged hydrocarbon compound residue includes bicyclo [2.2.1] heptane-1-yl, tricyclo
(3.3.1.1%7] decane-1-yl and 7,7-dimethyl-bicyico [2.2.1] heptane-1-yl.

The group represented by X includes a halogen atom. an alkoxy group, an aryloxy group, a
heterocyclic oxy group, an acyloxy group, a sulfonyloxy group, an alkoxycarbonyloxy group, an aryloxycar-
bonyloxy group, an alkyloxalyloxy group, an alkoxyoxalyloxy group, an alkylthio group, an arylthio group, a
heterocyclic thio group, an alkyloxythiocarbonylthio group, an acylamino group, a sulfonamide group, a
nitrogen-containing heterocycle having a bonding site at a nitrogen atom, an alkyloxycarbonylamino group,
an aryloxycarbonylamino group, a carboxy! group,

l
Rz’—C—R;,

R, ! ome

wherein R.” and Z are the same as defined for R and Z in Formula M-I, respectively, and Rs and Ry each
represent a hydrogen atom, an aryl group and a heterocyclic group. Of them, a halogen atom, in particular
chiorine, is preferable.

The nitrogen-containing heterocycle formed by Z or Z' includes a pyrazole ring, an imidazole ring, a
triazole ring and a tetrazole ring, and may have the same substituents as those defined for R.

The magenta couplers represented by Formula M-l are represented by the following Formutas M-Il to
M-VII.

Formula M-II

X H
R | AN N\N
N—N—L R,
Formula M-IIT
o Xy .
$ N 3
T
N—N-—N
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Formula M-IV

Formula M-V

Formula M-VI

Formula M-VII

N-—N—N1

Xy

i

N—/N—N

wherein R: through Rg and X represent the same groups as defined for R and X in Formula M-L.
The magenta coupler represented by Formula M-l is preferably represented by the following Formula

H
R lj)\\rN -.‘I
| Z,

M-VIIL:

N—N-eao”

wherein R1, X and Z: represent the same groups as defined for R, X and Z in Formula M-1.
Of the magenta couplers represented by Formulae M-Il to M-VII, preferable are those represented by

Formula M-{l.

R and R, each are represented most preferably by the following Formula M-IX:
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Ilis
Rxo-(l:"‘
Ry,

wherein Rq, Rig and R:: each represent the same groups as defined for R, provided that two of Ra, Rig
and R:+ may combine to form a saturaied or unsaturated ring such as cycloalkane, cycloalkene,
heterocycle. and that another may combine with this ring to form a bridged hydrocarbon residue.

In M-IX, preferable is (i) the case in which at least two of Rs through R are alkyl groups, or (ii) the
case in which at least one of Rs through R:: is a hydrogen atom and the other two combine {o form
cycloalkyi together with a root carbon atom.

In the case (i), further preferable is the case in which two of Rg through Ri1 are an alkyl groups, and
the remaining one is either a hydrogen atom or an alkyl group. Especially preferable is the case in which all
of Rg through Ry are alkyl groups.

The substituents for the ring formed by Z in Formula M-l or Zy in Formula M-Vill, and the groups
represented by Rz to Rs in Formulae M-Il to M-Vl are represented preferably by the following Formula M-X:
-R'-80,-R?
wherein R' represents an alkylene group, and R? represents an alkyl group, a cycloalkyl group or an aryl
group.

The alkylene group represented by R' is a linear or branched alkylene group which preferably has 2 or
more, more preferably 3 to 6 carbon atoms in its linear structure. The alkyl group represented by R? is an
alkyl group which has preferably 6 to 20 carbon atoms. The cycloalkyl group represented by R? is
preferably 5 to 6-membered. The aryl group represented by R? is preferably a phenyl group which may
have a substituent.

The magenta coupler represented by Formula M-l has a molecular weight of not more than 600,
preferably 400 to 550.

The phenol cyan coupler used in the present invention is represented preferably by Formula I or i

Formula I

OH
R? NHCOR?

R'CONI
Zl

wherein R' represents an alkyl group or an aryl group; R? represents an alkyl group, a cycloalkyl group, an
aryl group or a heterocyclic group; R3 represents a hydrogen atom, a halogen atom, an alkyl group or an
alkoxy group, and may combine with R' to form a ring; and Z' represents a group which can be released
by a reaction with an oxidation product of a color deveioping agent;

Formula IT

ol
01} NICOR*

RS
Zl

wherein R* represents a ballast group; R® represents an alkyl group having 1 to 6 carbon atoms; and Z2
represents a hydrogen atom or a group which can be released by a reaction with an oxidation product of a
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color developing agent.

The alkyl group represented by R' is an atkyl group having preferably 1 to 32 carbon atoms. The aryl
group represented by R! is preferably a phenyl group. The alky! group represented by R? is an alkyl group
having preferably 1 to 32 carbon atoms. The cycloalky! group represented by R? preferably has 3 to 12

5 carbon atoms. The aryl group represented by R? is preferably a phenyl group. The heterocyclic ring
represented by R? is preferably 5- to 7-membered.

R3 represents a hydrogen atom, a halogen atom, an alkyl group or an alkoxy group, preferably a
hydrogen atom.

The ring formed by R' and R3 is preferably 5 to 6-membered, the examples of which are:

Cx:Hza\

N
07y
15 i Il

In Formula il the alkyl group represented by R’ have preferably 2 to 6 carbon atoms.
The ballast group represented by R* is an organic group having a size and shape enabling coupier
20 molecules to be bulky enough to substantially prevent the diffusion of the coupler from a coupler-containing

layer to the other layers.
The preferable ballast group is represented by the following Formula |I-B.

—Cll—0—Ar
25 l
Ro
wherein Rg; represents an alkyl group having 1 to 12 carbon atoms; Ar represents an aryl group such as a
20 phenyl group.

The groups represented by Z' and Z? in Formulae | and Il are a halogen atom, an alkoxy group, an
aryloxy group, an acyloxy group, a sulfonyloxy group, an acylamino group, a sulfonylamino group, an
alkoxycarbonyloxy group, an aryloxycarbonyloxy group, and an imido group. Of them, preferable are a
halogen atom, an aryloxy group and an alkoxy group.

55 The above cyan coupler is represented preferably by the following Formuia I-A:
ol
NIHCOR A
40 Ra,CONU
Xa
45 Wherein Ry, represents a phenyl group substituted by at least one halogen atom, which may further contain
a substituent other than a halogen atom; Raz represents the same groups as defined for R'; and Xa
represents a halogen atom, an aryloxy group or an alkoxy group.

The examples of the magenta coupler represented by Formula M-1 are shown below:

50
55
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M -1 Molecular weight

| 515. 2
Co g

CH, N
7™y

N—-—-N———ﬂ—clzucn,sozc,,u,,

CH,
M- 2
473.1
CH pbou
b3 Nw
l\ N /CqH[:
N—N—L CH:CH,S0,CH,CH
CsHiy
M- 3
599 .2
CH fon
N'—"N—"’U“Cll""CHzSO:CuHu
CH;
M — 4
5923 .1
Co y
CH, l\ N\N 0C,H,
N—N—L(CH.):8 0,
Cs-HnCt)
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M -5
O‘@"OCH;
cu, |
NS ~
| N
N_N—'_U'—CI’ICI‘izCI'{zSOzClezs
CH,
M- 0
/N\
N s
H
CaHy N N~ QC.H,
| N
N—N—L(CH):5 03
CsH (D
M- 17

532.7

568.8

578.3
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M - 8
551.2
Cl oy
(DCsHr X NN QCHy
| N
N—N—~(CH.):80,
CsH, (L)
M- g
529 .2
Ct
(i)CaHy S N\N
N——N—”-?HCH,CH,SO,CHH,,
CIIJ
M -=-10
565.2
CL ou
CDC‘I'I’]/‘\\rN\N?H‘
N—-N——ﬂ—cl:—cu,soz—@-ocl,u,,
Cll, :
M - 11
531.7
CL H
(i>C3H7 l\ N\N /CO Ci12H 2
CoO

10
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M-12.
559.6
Bl
COCJH,WN\N Cell ()
N——N——-U—(IZI-IO-@CSHH(”
CeHias
M - 13
587.2
ce
CI‘I;\ II

CH N
_C,I-I,/ I\ ~

N
N——N——lL CH zcl: H.CHO —@—s o] ,—@—o 1

C i Hus
M — 14
co oy 566.2
(i)ClI‘I‘I N N\ OC(H,
{ N
N—'—N———U—CIII-ICI-IzNHSOz
C s CoH, Ct)
M - 15
530 .8
1

N—N—(CH1):15 0,

(t)C M, N~ OC.(H,
W N @

CyH 1 ()

1



20

25

30

35

40

45

50

55

EP 0 382 443 A2

I
N<
N

565.2
OC4I'I|
CoeH .2 (t)
057.3

N—N—-(CH:):sS0,C1eHas

H
N~
N

543.2

N—N—L(C11:):50,:C st

H

M - 16
CLow
<t>c (I'Ii l\ N\N
VN‘—"'N"""I‘L(CHJ: SO,
M =17
Ct
(tDCH, N
l
M-18
ca
(LIC M
|
M- 19
ce
(t)C‘II,

I ~

N~
N

543.2

N-'—N———U—?HCHzCHzSOszaH::

12

CII;
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M - 20
557.3
co
CtDC‘HS\]l)\\(I\I\N
N—'-N—-H—‘CHCHzSOgCHHu
CH,
M - 21
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Ct y
(t)C.H .j/l\\r NN CHs
Nl-—-N——U—l?—CHzSOzC”Hu
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487.1

N——-N——“—?HCHZCH;S 0,C.:Has

N—N—LCC H:):S 0:CiaHas

N-—N————U—C‘JHCHzS 0,CisHas

M — 24
CL H
(t)ctH; N~
| ] N
CI‘I;
M - 25
(t)CAHn N
AR
M = 26
(tDCH, N
|7
CH,
M - 27

C2 u

(t)C(H, NN CH,
TI/‘\\V N |

N———N——-U—C—CHzCH;SOzCLszs

14

CH,

459 .1

529.2

501.2
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M - 28
co oy 529 .2

(¢)C L H, A N
| Csl s

N
N"""N_'LL(C H z)sS 0.,C H.C H<
C gll 17

M - 29

co oy 580.2

CDC‘H'WN‘\N QCH,

N—N—(C )3 NHS 0,
CaHn(t)
M — 30

Ct)C‘l'I’jl)\\rN\N OCCIIO

N—N—CHCH.NHS O,

CH, Celli (D
M - 31
8.2
Cl y 50
l
Cl’IIZ\
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M - 32
oy 544.2
Ct)C‘H’ﬁN\N CsH.i(t)
N_N——lLCI’IzCHzNI‘ICOCI’IO‘@"CGHXI(‘Z)
C:Hs
M - 33
CL 544.2

(t)C‘I‘I) N\
™y

N—N—CH;CH:NHCOCHCH:S0:Ci:H1;
. ",

M - 34

e oy 545.6

Orconnily
l N
N—N'—“H‘CCHQ:O_Q‘O Ciz2l 24

M - 35

ce oy 512.2

% N\N

N——N-——U—c‘ncxizs 0.C i sHas
CH,
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M - 306
QC,Hs 590.9
S
C . HCt
CH, II:;I ()
T W
N_N__H_CCI_IZDZSOZClZI'IZS
M - 37
co 533. 1
CH,0 J N\NCH’
N_N—I'Lclf—CI‘IzO'@_COOCqus
CH,
M - 38
578 .3
Ce oy
CHy_A N~ CH,
] N
N—N—— N—cH,
CH; NHSO:CHH::
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CL n

N~
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N.___

17

Cill-Ia

CH,
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M — 40.

N—N—N
M =41
1A
Cll, 1;1{
N—N—N
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cta
CH;,
l
N—N—N

Ca

CHs

(CH.):S 0,
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CH, N N ?HCHzSOz@_OClezs
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594.3

OCQle

CsH.s(t)

OC:H,

CsH ()

H
CZHSO NS N (C}-Iz)ssozclzl'lzs
T

N—/N—N
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OC.,H;
oF//

566.2

. H
<‘>C"i’(§rNTcl:HCHzNHso
| |
CH, CyHCt)

N—/N—N

M — 47

O(CH:):0CH,

C¢ H
(t)c4l%(N\‘,(CHz):SO:
|
U CyHur(t)
M — 438
OC:Hs
S
C(H!(tD

CH: Ny NT<CHz>zSOzC12st
l

N—N—N

20

567.2
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CH;NHCONH

l
N—N—N

M - 51

Ca

H

57T7.7

N NT(CI‘I:):NI‘ISO:Cx:st

|

HCH,NHSO

954.1
O(CH,):0C.H,

CiH . (t)

563.2

: H
(t)Cci%(NTCC H:):—@—N HSO:C,aHas
l |

N—N—N

21
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M —-52
Cg(CH:);S0;:CisHyy
Ci)C,yH;,
T R
N—N—NH
M -53
SO;CH,
0
CH, |\ _(CH:):S0:Ci:Has
N—N—NH
M — 54
ca H
QO(CH:):CONH(CH;):\H)\\rNT{
!
CrialHas - N—/N—N

The examples of the cyan coupler represented by Formula | are shown below:

22

543.2

951.38

531.1
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ol
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Coupler s {
No. R Zt R
CN
I-18 "=C, s -Co -Icuo‘©-Nusogcu;
Clz“zs
Colli ()
H _19 ‘Cz”s —CQ "IC”O‘@‘CEHL ‘({>
Celly
Celli (L)
I -20 -Cll, -Cg —|cno— Collr (L)
C.lls
1-21 -Cll, -C4 -Cl1,0 Celly, (L)
Celli (L)
-Cl0 Cell i (L)
n-22 -Cll, -Co 1
‘ Cils Celly (L)
1-23 -C, 1l -Ch =Cysllsn

The above magenta couplers can be synthesized by the methods described in Journal of the Chemical
Society, Perkin | (1977), pp. 2047 to 2052, U.S. Patent No. 3,725,067, Japanese Patent O.P.l. Publication
Nos. 99437/1984, 42045/1983, 162548/1984, 171956/1984, 33552/1985, 43659/1985, 172982/1985, and
190779/1985.

The preceding magenta coupler is added normally in an amount of 1 x 1073 to 1 mol, preferably 1 x
1072 to 8 x 10~" mol per mol of silver halide, and may be employed in combination with other couplers.

The cyan coupler used in the present invention is added preferably in an amount of 2 x 1073 to 8 x
10™" mol. more preferably 1 x 1072 to 5 x 1072 mol per mol of silver halide.

An explanation will be made on the polymer according to the present invention.

(1) Vinyl polymer and copolymer

30
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The examples of the monomers forming a vinyt polymer and a vinyl copolymer are acrylates such as
methyl acrylate, ethyl acrylate, isopropy! acrylate, butyl acrylate, t-butyl acrylate, amyl acrylate, hexyi
acrylate, 2-ethylhexyl acrylate, t-octyl acrytate, 2-chloroethyl acrylate, 4-chlorobutyi acrylate, cyanoethyl
acrylate, 2-acetoxyethyl acrylate, dimethylaminoethy! acrylate, methoxybenzy! acrylate, cyclohexyl acryiate,
tetrahydrofurfuryl acrylate, phenyl acrylate, 2,2-dimethyl-3-hydroxypropy! acrylate, 2-methoxyethyl acrylate,
2-ethoxyethyl acrylate, 2-iso-propoxyacrylate, 2-(2-methoxyethoxy)-ethyl acrylate, w-methoxypolyethylene
glycol acrylate (the number of moles added n=9) and 1-bromo-2-methoxyethyl acrylate; methacrylates
such as methyl methacrylate, ethyl methacrylate, propyl methacrylate, butyl methacrylate, isobutyl
methacrylate, amyl methacrylate, cyclohexyl methacrylate, benzyl methacrylate, octyl methacrylate, sul-
fopropyl methacrylate, N-ethyl-N-phenylaminoethy! methacrylate, dimethylaminophenoxysthyl methacrylate,
furfuryl methacrylate, phenyl methacrylate, cresyl methacrylate, naphthyl methacrylate, 2-hydroxyethyi
methacrylate, triethylene glycol methacrylate, 2-methoxyethyl methacrylate, 2-acetoxyethyl methacrylate, 2-
ethoxyethyl methacrylate, 2-(2-methoxyethoxy)-ethyl methacrylate, and w-methoxypolyethylene glycol
methacryiate {the number of moles added n=29); vinyl esters such as vinyl acetate, vinyl propionate, vinyl
butylate, vinyl isobutylate, vinyl caproate, vinyl chloroacetate, vinyl methoxyacetate, vinyl phenylacetate,
vinyl benzoate and vinyl salicylate; acrylamides such as acrylamide, ethyl acrylamide, propyl acrylamide,
butyl acrylamide, t-butyl acrylamide, cyclohexyl acrylamide, benzyl acrylamide, hydroxymethyl acrylamide,
methoxyethyl acrylamide, dimethylaminoethyl acrylamide, phenyl acrylamide, dimethyl acrylamide, g-
cyanoethyl acrylamide, N-(2-acetoacetoxyethyl) acrylamide, and diacetone acrylamide; methacrylamides
such as methacrylamide, methyl methacrylamide, ethyl methacrylamide, propyl methacrylamide, butyi
methacrylamide, t-butyl methacrylamide, cyclohexyl methacrylamide, benzyl methacrylamide, hydrox-
ymethyl methacrylamide, methoxyethy! methacrylamide, dimethylaminoethyl methacrylamide, phenyt
methacrylamide, dimethyl methacrylamide, g-cyanoethyl methacrylamide, and N-(2-acetoacetoxyethyl)
methacrylamide; olefins such as dicyclopentadiene, ethylene, propylene, 1-butene, 1-pentene, vinyl chio-
ride, vinylidene chloride, isoprene, chlcroprene, butadiene and 2,3-dimethyl butadiene; styrenes such as
styrene, methylstyrene, trimethylstyrene, ethyistyrene, chioromethyistyrene, methoxystyrene, chiorostyrene,
dichlorostyrene and methyl vinylbenzoate; crotonates such as butyl crotonate and hexyl crotonate;
itaconates such as dimethyl itaconate and dibutyl itaconate; and maleates such as diethyl maleate, dimethyl
maleate and dibutyl maleate; fumaric diesters such as diethyl fumarate, dimethy! fumarate and dibutyl
fumarate. The examples of the other monomers are allyl compounds such as allyl acetate, allyl caproate,
allyl laurate and allyl benzoate; vinyl ethers such as methyl vinyl ether, butyl vinyl ether, methoxyethyl vinyl
ether, and dimethylaminoethyl vinyl ether; vinyl ketones such as methyl vinyl ketone, phenyl vinyl ketone
and methoxyethy!l vinyl ketone; vinyl heterocyclic compounds such as vinyl pyridine, N-vinyl imidazole, N-
vinyl oxazolidone, N-vinyl triazole and N-vinyl pyrrolidone; glycidyl esters such as glycidyl acrylate and
glycidyl methacrylate; and unsaturated nitriles such as acryionitrile and methacryionitrile.

The polymer used in the present invention may be either a homopolymer of the above monomers or a
copolymer of two or more monomers, and may contain a monomer having the following acid group in such
an amount as will not make the polymer water-soluble, preferably in an amount of not more than 20% of the
total amount. It is especially preferred that the polymer contains no such monomer.

The examples of the monomer having the acid group are acrylic acid, methacrylic acid, itaconic acid,
maleic acid, monoalkyl, itaconic acid, monoalkyl maleic acid, citraconic acid, styrene sulfonic acid,
vinylbenzyl sulfonic acid, acryloyloxy alkylsuifonic acid, methacryloyioxy alkylsulfonic acid, acrylamide
alkyisulfonic acid, methacrylamide alkyisulfonic acid, acryloyloxy alkylphosphate and methacryloyloxy
alkylphosphate.

These acids may be a salt of an alkali metal such as Na and K or of an ammonium ion.

Acrylates, acrylamides and methacrylates are preferable as the monomer forming the polymer used in
the present invention.

The polymer can be prepared by a solution polymerization, a bulk polymerization, a suspension
polymerization and a latex polymerization, using water-soluble initiators and lipophilic polymerization
initiators. The examples of the water-soluble polymerization initiators are persulfate salts such as potassium
persulfate ammonium persuifats, and sodium persulfate; water-soluble azo compounds such as sodium
4,4 -azobis-4-cyanovalerate, and 2,2 -azobis(2-aminopropane) chlorate; and hydrogen peroxide. The exam-
ples of the lipophilic polymerization initiators are lipophilic azo compounds such as azobusnsobutylon(tnle
2,2 -azobis-2 4-dlmethy|valeron|tr1|e 1,1 -azobis {cyclohxanone-1-carbonitrile), 2,2 -azobis- -dimethyl
isobutyrate and 22 -azobis-diethy! isobutyrate; benzoyl peroxide, lauryl peroxide, diisopropy! peroxydicar-
bonate and di-t-butyl-peroxide.
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(2) Polyester resins prepared by a condensation polymerization of a polyhydric alcohol and a polybasic
acid:

Polyhydric alcohols used in the invention are glycols of a HO-Ry-OH structure (R: represents a
hydrocarbon chain having 2 to 12 carbon atoms; in particular, an aliphatic hydrocarbon chain) or a
polyalkylene glycol. Polybasic acids used in the invention have preferably a HOOC-R2-COOH structure (R
represents a linkage or a hydrocarbon chain having 1 to 12 carbon atoms).

The examples of the polyhydric alcohols are ethylene glycol, diethylene glycol, 1,2-propylene glycol,
1.3-propylene glycol, trimethylol propane, 1.,4-butane diol, isobutylene diol, 1,5-pentane diol, neopentyi
glycol, 1.8-hexane diol, 1.,8-octane diol, 1.9-nonane diol, 1,10-decane diol, glycerine, diglycerine,
triglycerine, 1-methylglycerine, erythritol, mannite and sorbite.

The examples of the polybasic acids are oxalic acid, succinic acid, glutaric acid, adipic acid, pimeric
acid, suberic acid, azelaic acid, sebacic acid, decane dicarboxylic acid, dodecane dicarboxylic acid, fumaric
acid. maleic acid, itaconic acid, citraconic acid, phthalic acid, isophthalic acid, terephthalic acid, tetrach-
lorophthalic acid, methaconic acid, isopimelic acid, an adduct of cyclopentadiene and maleic anhydride and
an adduct of rosine and maleic anhydride.

(3) Polyester prepared by a ring-opening polymerization:

These polyesters are prepared from g-propiolactone, a-caprolactone and dimethyl propiolactone.

(4) Other polymers:

A polycarbonate resin prepared by a condensation polymerization of glycol or bisphenol with a carbonic
ester or phosgene, a polyurethane resin prepared by an addition polymerization of a polyhydric alcohol with
polyisocyanate and a polyamide resin prepared by a condensation polymerization of a poiyvalent amine
and a polybasic acid.

The number average molecuiar weight of the polymer used in the present invention is preferably not
more than 200000, more preferably 5000 to 100000.

The weight ratio of the polymer to the coupler is preferably 1:20 to 20:1, more preferably 1:10 to 10:1.

The following are the examples of the polymer used in the present invention {(composition of a
copolymer: weight ratio).

A-1 poly-N-sec-butylacrylamide

A-2 poly-N-t-butylacrylamide

A-3 diacetone acrylamido-methyl methacrylate copolymer {25:75)
A-4 polycyclohexyl methacrylate

A-5 N-t-butyl acrylamide-methylmethacrylate copolymer (60:40)
A-6 poly-N.N-dimethyl acrylamide

A-7 poly-t-butyl methacrylate

A-8 polyviny! acetate

A-9 polyvinyl propionate

A-10 polymethyl methacrylate

A-11 poiyethyl methacrylate

A-12 polyethyl acrylate

A-13 vinyl acetate-vinyl alcohol copolymer (30:10)

A-14 polybutyl acrylate

A-15 polybutyl methacrylate

A-16 polyisobutyl methacrylate

A-17 polyisopropyl methacrylate

A-18 polyoctyl acrylate

A-19 buty! acrylate-acrylamide copolymer (95:5)

A-20 stearyl methacrylate-acrylic acid copolymer (90:10)

A-21 methyl methacrylate-vinyl chloride copolymer (70:30)
A-22 methyi methacrylate-styrene copolymer (90:10)

A-23 methyl methacrylate-ethyl acrylate copolymer (50:50)
A-24 butyl methacrylate-methyl methacrylate-styrene copolymer (50:20:30)
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A-25 vinyl acetate-acrylamide copolymer (85:15)

A-28 vinyl chioride-vinyl acetate copolymer (65:35)

A-27 methyl methacrylate-acrylonitrile copolymer (65:35)

A-28 butyl methacrylate-pentyl. methacrylate-N-vinyl-2-pyrrolidone copolymer (38:38:24)

A-29 methyl methacrylate-butyt methacrylate-isobutyl methacrylate-acrylic acid copolymer

(37:29:25:9)

A-30 butyl methacrylate-acrylic acid copolymer (95:5)

A-31 methyl methacrylate-acrylic acid copolymer (85:5)

A-32 benzyl methacrylate-acrylic. acid copolymer (93:7)

A-33 butyl methacrylate-methyl methacrylate-benzyl methacrylate-acrylic acid copolymer (35:35:25:5)
A-34 butyl methacrylate-methyl methacrylate-benzyl methacrylate copolymer (40:30:30)
A-35 diacetone acrylamide-methy! methacrylate copolymer (50:50)

A-36 methyl vinyl ketone-isobutyl methacrylate copolymer (55:45)

A-37 ethyl methacrylate-buty| acrylate copolymer {70:30)

A-38 diacetone acrylamide-buty! acrylate copolymer (60:40)

A-39 methyl methacrylate-styrene methacrylate-diacetoneacrylamide copolymer (40:40:20)
A-40 butyl acrylate-styrene methacrylate-diacetone acrylamide copolymer (70:20:10)
A-41 stearyl methacrylate-methyl methacrylate-acrylic acid copolymer (50:40:10)
A-42 methyl methacrylate-styrene-vinyl sulfonamide copolymer (70:20:10)

A-43 methyl methacrylate-phenyl vinyl ketone copolymer (70:30)

A-44 butyl acrylate-methyl methacrylate-butyl methacrylate copoiymer (35:35:30)
A-45 butyt methacrylate-N-vinyl-2-pyrrolidone copolymer (90:10}

A-46 polypentyl acrylate

A-47 cyclohexyl methacrylate-methyl methacrylate-propyl methacrylate (37:29:34)
A-48 polypentyl methacrylate

A-49 methyl methacrylate-butyl methacrylate copolymer (65:35)

A-50 viny!l acetate-vinyl propionate copolymer (75:25)

A-51 butyl methacrylate-3-acryloxybutane-1-sodium suifonate copolymer (97:3)

A-52 butyl methacrylate-methyl methacrylate-acrylamide copolymer (35:35:30)

A-53 butyl methacrylate-methyl methacrylate-vinyl chioride copolymer (37:36:27)
A-54 butyl methacrylate-styrene copolymer (82:18)

A-55 t-butyl methacrylate-methyl methacrylate copotymer (70:30)

A-56 poly-N-t-butyl methacrylamide

A-57 N-t-butyl acrylamide-methylpheny! methacrylate copolymer (60:40)

A-58 methyl methacrylate-acrylonitrile copolymer (70:30)

A-59 methyl methacrylate-methyl vinyl ketone copolymer (38:72)

A-60 methyl methacrylate-styrene copolymer (75:25)

A-61 methyl methacrylate-hexyl methacrylate copolymer (70:30)

A-62 butyl methacrylate-acrylic acid copolymer (85:15)

A-83 methyl methacrylate-acrylic acid copolymer (80:20)

A-64 methyl methacrylate-acrylic acid copolymer (80:10)

A-65 methyl methacrylate-acrylic acid copolymer (98:2)

A-66 methyl methacrylate-N-vinyl-2-pyrrolidone (90:10)

A-67 butyl methacrylate vinyl chloride copolymer {90:10)

A-68 butyl methacrylate-styrene copolymer (70:30)

A-69 1,4-butanediol-adipic acid polyester

A-70 ethylene glycol-sebacic acid polyester

A-71 polycaprolactam

A-72 polypropiolactam

A-73 polydimethyi propiolactam

A-74 N-t-butyl acrylamide-dimethylaminoethyl acrylamide copolymer (85:15)

A-75 N-t-butyl methacrylamide-vinyl pyridine copolymer (85:5)

A-76 diethyl maleate-butyl acrylate copolymer (65:35)

A-77 N-t-buty! acrylamide-2-methoxyethyl acrylate copolymer (55:45)

A-78 w-methoxy polyethylene glycol methacrylate (the number of moles added : n=6)-methyl

methacrylate (40:60)

A-79 w-methoxy polyethylene glycol acrylate (the number of moles added : n=9)-N-t-butyl ac-

rylamide (25:75)
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A-80 poly-2-methoxyethyl acrylaie

A-81 poly-2-methoxyethyl methacrylate

A-82 poly-2-(2-methoxyethoxy)ethyl acrytate

A-83 2-(2-butoxyethoxy)ethy! acrylate-methyl methacrylate (58:42)
A-84 poly-oxycarbonyloxy-1,4-phenyleneisobutylidene-1,4-phenylene
A-85 poly-oxyethyleneoxycarbonyl

The dispersion used in the present invention can be prepared by dispersing in the presence of a
surface active agent, a coupler and a polymer insoluble in water but soluble in an organic solvent in a
hydrophilic binder such as an aqueous gelatin solution by means of a stirrer, a homogenizer, a colloid mill,
a flow jet mixer, and an ultrasonic apparatus. The dispersion is then added to a hydrophilic colloidal layer. If
necessary, the coupler and the polymer may be dissolved in a low-boiling and/or water-soluble organic
solvent before dispersion. The low-boiling and/or water-soluble organic solvent may be removed from the
dispersion by distillation, noodle washing or ultrafiltration. The examples of the low-boiling organic solvents
are ethyl acetate, butyl acetate, ethyl propionate, sec-butyl alcohol, methyl ethyl ketone, methyl isobutyl
ketone, g-ethoxyethyl acetate, methylcellosolve acetate, and cyclohexanone. The examples of the water-
soluble organic solvents are methyl alcohol, ethyi alcohol, acetone and tetrahydrofuran. These organic
solvents may be used in combination.

Alternatively, the dispersion used in the present invention can be prepared by the method described in
Japanese Patent O.P.l. Publication No. 107642/1985, in which the poiymers are prepared by polymerizing
the monomers in the presence of the coupler according to a suspension polymerization, a solution
polymerization or a bulk polymerization, and then dispersed in a hydrophilic binder as well.

The dispersion may contain a high-boiling organic solvent such as a phenol derivative, phthalate,
phosphate, citrate, benzoate, alkylamide, aliphatic ester and trimesate, each of which has a boiling point of
not lower than 150" C and does not react with an oxidation product of a color developing agent.

The high-boiling organic solvent has preferably a dielectric constant of fower than 8.0 and not lower
than 1.9.

The high boiling organic solvent has preferably a vapor pressure of not higher than 0.5 mmHg at
100" C. Especially preferable are phthalates and phosphates of the above high boiling solvents. These
organic solvents may be used in combination of two or more kinds, in which the mixture has a dielectric
constant of lower than 6.0. In the present invention, the dielectric constant is measured at 30° C.

Phthalates used in the invention are represented by the following Formuia HA:

@(COORH 1

COORy; 2

wherein Ru; and Ry, each represent an alkyl group, an alkenyl group and an ary! group, provided that the
total number of carbon atoms in Ry and Ry is 9 to 32, preferably 16 to 24.

The alky! groups represented by Ry; and Ryp are butyl, pentyl. hexyl, heptyl, octyl, nonyl, decyl,
undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecy! and octadecyl. The aryl groups
are phenyl and naphthyl, and the alkenyl groups are hexenyl, heptenyl and octadecenyl. These alkyl,
alkenyl and ary! groups each may have one or more substituents. The substituents for the alkyl and alkenyl
groups are a halogen atom, an alkoxy group, an aryl group, an aryloxy group, an alkenyl group and an
alkoxycarbony| group, and the substituents for the aryl group are a halogen atom, an alkyl group, an alkoxy

group, an aryl group, an aryloxy group, an alkenyl group and an alkoxycarbonyl! group.
Phosphates used in the invention are represented by the following Formuia HB:

?
Rl!sO_F; '——ORH 3
ORH‘

wherein Ruys, Rus and Ru5 each represent an alkyt group, an alkenyl group and an aryi group, provided that
the total number of carbon atoms contained in Ryg, Rugq and Rys is 24 to 54.
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The alkyl groups represented by Rus, Rus and Rus are the same groups as defined for Ry and Ryz in

Formula HA.

These alkyl, alkenyl and aryl groups may have one or more substituents. It is preferred that Rus, Rus
and Rys be an alkyl group such as 2-ethylhexyl, n-octyl, 3,5,56-trimethylhexyl, n-nonyl, n-decyl, sec-decyl,

sec-dodecy! and t-octyl.

The following are the examples of the high-boiling organic solvent:

H-|

H -3

@COOCJH s+ (n)
COO0C,H, 3Cn)
szﬂs

Ei::ﬂicoocu,cu(cuz);cn;
coocn,?u(cn,) Clls

C.ls

@ECOOC;Hl 1(n)
COOC;”|1(n>
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H -4
@(COOC;HH(D
CO0CsH, (i)
H -5
@COOC;Hx +(n)
COOC!H[Q(H)
H -0
?H; CIH;
- COOCH ,ClHi;ClIICH :C—Cll,
|
Cll,
ClHl,y
{
COOCH ;Cll,CliCHT;C—Cll,
. ! I
Clty Cll,
H -7

@:cooc,m“(i)
CO0C  oll2: (1)
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37

@COOCNHu(n)
COOC1 o“z 1 (ﬂ)
@(COOCL 1”2:(1)
Co0C, \H4s(i)
@[COOC12H28<H)
COOszst(n)
@COOCH”:S(D
COOC\:“xg(i)

C.lls
0—CH ,Cli{CH,)Cll,

0= T—OCH;C‘I{(CH 2)Cll,
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CH:?H(CH:):CH:
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H-13 H-14
—CngQCi) O_CSHISCH)
O=’PI‘—‘O—C3”19<i> O"'P""OC,H];(R)
O"Cef{xs(i) O—Conxa(n>
H-15 H-186
“‘ConuCi) O—ConuCn)
O“PI—O_C\onx(i> O"'}?—O—Cloﬂzxcn)
O‘ConuCi) O—Con“(n)
H-17 "H -18
—"Clez;(1> o——CIZHZBCi)
O==PI—O-—C“Hz;(i) Oa};_o_ctzu'&s(i)
0—Ci.:H245Ci) 0—Cyal2s(i)
H-19 H-20
@—coocn ,—Q @— COOC a1t 7
H-21 H -22
_~Clla _ACla(
Cll, CH, CH.
\ | | @—cun”
CH. CH. CH,
1 el

The high boiling organic solvent is added in an amount of 0.01 to 10 mol, preferably 0.05 to 5 mol per
mol of silver halide.

The silver halides used in the present invention may be conventional ones such as silver chloride, silver
bromide, silver iodide, silver bromochloride, silver bromoiodide and silver iodochloride.

The silver halide grains have preferably a silver chioride content of not less than 90 mol%, a silver
bromide content of not more than 10% and a silver iodide content of not more than 0.5%. Especially
preferable are silver halide grains of silver bromochloride containing 0.1 to 2 mol% silver bromide.

The silver halide grains may be used singly or in combination with other silver halide grains of different
compositions, or with silver halide grains having a silver chioride content of not more than 90 mol%.

in a silver halide emulsion layer containing silver halide grains with a silver chloride content of not less
than 90 mol%, said silver halide grains account for not less than 60 wi%, preferably not less than 80 wi% of
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the total silver halide grains.

The silver halide grain may or may not have a uniform composition from an inner portion to an outer
portion. When the inner and outer portions have different compositions, the composition may change either
continuously or discontinuously.

The size of the silver halide grains is preferably 0.2 to 1.6 Lm, more preferably 0.25 to 1.2 um, from a
viewpoint of rapid processing, sensitivity and other photographic properties.

The grain size distribution may be either monodispersed or polydispersed. In the invention, mon-
odispersed silver halide grains is preferable, in which the grain size distribution has a variation coefficient of
not more than 0.22, preferably not more than 0.15. The variation coefficient represents the width of
distribution, and is defined by the following equation:

Variation coefficient (S/r) =

standard deviation of grain size distribution

average grain size

Standard deviation of grain _ fz (r-rid?ni
size distribution (8) S ni

) ) - Zoniri
Average grain size (r) = —-—E—-:

wherein ri is the size of the individual grain, and ni is the number of the grain. The grain size is represented
by the grain diameter when the grain is spherical. When the grain is cube or of other shapes than sphere,
the grain size is represented by the diameter of the circle having the same area as that of the projected
image of the grain.

The silver halide grains can be prepared by the neutral method, the acid method or the ammonia
method. The silver halide grains may be grown with or without seed grains.

Silver salts and halides may be reacted by the single-jet method, the reverse-jet method, the double-jet
method, or the combination thereof. Of them, the double-jet method is preferable. The pAg-controlled
double-jet method described in Japanese Patent O.P.. Publication No. 48521/1979 is also usable as one
form of the double-jet method.

If necessary, a solvent for a silver halide such as a thioether may be used. A mercapto compound, a
nitrogen-containing heterocyclic compound or a sensitizer may aiso be added during or after the formation
of silver halide grains.

The shape of the silver halide grains is not critical. Preferred is cube having (100) face as a crystal face.
Octahedral, tetradecahedral and dodecahedral silver halide grains may also be used. Also usable are the
silver halide grains with a twinned crystal face.

The silver halide grains may have the same shape or different shapes.

In the invention, the silver halide grains may be doped in an inside and/or on the surface of the grain
with metal ions of cadmium, zinc, lead, thallium, iridium, rhodium and iron during forming and/or growing a
silver halide grain. A reduction sensitization nucleus can be formed in the inside and/or on the surface of
the grain in a reductive atmosphere.

Unnecessary soluble saits may or may not be removed after the growth of a silver halide grain. The
removal of such salts can be performed by the method described in Research Disclosure No. 17643.

The silver halide grains may be such that a latent image is formed mainly in the inside of a grain, or on
the surface of a grain. Preferable is the latter.

The silver halide emulsion is chemically sensitized by known methods including the sulfur sensitization
method, the selenium sensifization method, the reduction sensitization method, and the noble metal
sensitization method. These sensitization methods may be applied alone or in combination.

The silver halide emulsion can be spectrally sensitized to a prescribed wavelength region with a
sensitizing dye such as a cyanine dye, a merocyanine dye, a composite cyanine dye, a composite
merocyanine dye, a holopolar cyanine dye, a hemicyanine dye, a styryl dye and a hemioxazole dye.

Usually, a dye-forming coupler is selectively added to an emulsion layer so that there can be formed a
dye capable of absorbing spectral light to which the emulsion layer is sensitive.

Gelatin is used as a binder or a protective colloid. Also usable as the binder are hydrophilic colloids
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such as geiatin derivative, a graft polymer of gelatin and the other polymers, protein, a sugar derivative, a
cellulose derivative, a synthetic hydrophilic polymer including homo-and copolymers.

The light-sensitive material may further contain various additives including a hardening agent, an
antistain agent, an image stabilizer, a UV absorber, a plasticizer, latex, a surfactant, a matting agent, a
lubricant and an antistatic agent.

The light-sensitive material is subjected to color development to form an image by conventional
methods.

The developer contains a conventional developing agent such as an aminophenol and p-
phenylenediamine derivatives. The color developer generally has pH of not less than 7, more generally 10
to 13. The color development is conducted at 15° C or higher, normally 20 to 50° C. For rapid development,
the processing temperature is preferably 30°Cor higher.

The photographic material of the invention is developed preferably by a color developer containing no
benzyl alcohol.

After the color development, the light-sensitive material is subjected io bleaching and fixing, which may
be performed simultaneously.

After fixing, it is usually subjected to washing, which may be replaced with or carried out together with
stabilizing.

EXAMPLES

The present invention will be described in more detail with reference to the following Examples.

Example 1

Preparation of silver halide emuision

Six kinds of silver halide emulsion as shown in Table 1 were prepared by the neutral method and the
double-jet method.

Table 1
. Average o
é Emulsion|AgCL|AgBr|grain Chemical sensitizer SSHZItlZlng
I No. % % size Y
! 1
E Em-1 |10 |90 0.67 | Sodium thiosulfate sp-1 *3
Em-2 (30 |70 0.46 | sodium *1 sp-2 *4
Em-3 30 70 0.43 sp-3 *5
|  Em-4 99.5/0.5 | 0.67 | Sodium thiosulfate sp-1 *3
| Em-5 199.5/0.5 | 0.46 | Sodium *1 sp-2 *4
Em-6 [99.5(0.5 0.43 | chloroauric acid *2 sp-3 *5

After chemical sensitization, STB-1 was added to each emulsion as an emulsion stabilizer in an amount
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of 2 x 10™* mol per mol of siiver halide.

SD-1

0CH,

S S
e =)
W

(CH:):SO;N& (CHz);SO:e

SD-2
0 0
@>—CH=C-—CII='< D
e L0
| : l
(CH,).S0,° (CHz).
: I
SOJ”'N(C:H;);
SD-3

S S
/@: >=-cn—cn=cn—-cu-=cn<®:©
N N
I °

CH 50 | OCH,
C}”! ] Cz“g
STB-1
CIil;CONII SH
N N
| |
N==N

Preparation of silver halide light-sensitive color photographic material

There were prepared the multilayered silver halide light-sensitive color photographic material Sample
Nos. 101 to 123 in which a magenta coupler, a polymer and a high boiling organic solvent each added to
the 3rd layer were changed as shown in Table 2, by providing the layers of the following constitutions on a
paper support laminated on one side with polyethylene and on the other side with polyethylene containing
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titanium oxide. The coating solutions were prepared as follows:

Coating solution for the 1st layer

There were dissolved 26.7 g of a yellow coupler Y-1, 0.87 g of an antistain agent HQ-1 and 133 g of a
high boiling organic solvent DNP in 60 mt of ethyl acetate. The solution was dispersed in 200 mt of an
agueous 10°% gelatin solution containing 10 mt of 10% sodium alkylnaphthalene sulfonate by means of a
homogenizer to thereby prepare a yellow coupler dispersion.

A coating solution for the 1st layer was prepared by mixing the above dispersion with a blue-sensitive
silver bromochloride emulsion Em-1 (addition amount converted {o silver: 10 g) and a gelatin solution.

The coating solutions for the 2nd to 7ith layers were prepared in the same manner as described above
except for the preparation of a magenta coupler dispersion for the 3rd layer.

Magenta coupler dispersion

There were dissolved in 40 m1t of ethyl acetate, 12.0 g of a magenta coupler, 6.0 g of a dye image
stabilizer ST-1, 3.0 g of another dye image stabilizer ST-2, 0.3 g of an antistain agent HQ-1, 9.0 g of a high
boiling organic solvent and 9.0 g of a polymer. The solution was dispersed in 200 m1{ of an aqueous 10%
gelatin solution containing 10 m1 of 10% sodium alkylnaphthalene sulfonate by means of a homogenizer.
There was added 0.08 g/m? of a hardening agent H-1 for gelatin.

The respective coating solutions were prepared by replacing the magenta coupler, the organic high
boiling solvent and the polymer as shown in Table 2.

H-1

Ca\(N \‘(CQ
NYN

ONa
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amount added

Layer Composition
(g/m2)
The 7th layer Gelatin 1.0
Protective layer
The 6th layer Gelatin 0.6
UV absorbing layer
UV absorber (UV-1) 0.2
UV absorber (UV-2) 0.2
Antistain agent (HQ-1) 0.01
DNP 0.2
The 5th layer Gelatin 1.40
Red-sensitive layer
Red-sensitive silver
bromochloride emulsion
Em-3 in an amount
converted to silver 0.24
Cyan coupler II-4 0.35
Polymer A-2 0.53
DOP 0.30
The 4th laver Gelatin 1.30
UV absorbing lavyer
UV absorber (UV-1) 0.40
UV absorber (UV-2) 0.40
Antistain agent (HQ-1) 0.03
DNP 0.40
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Amount added

Layer Composition
(g/m?)
The 3rd layer Gelatin 1.40
! Green-sensitive
| layer Green-sensitive silver
bromochloride emulsion
Em~2 in an amount
converted to silver 0.21
Magenta coupler shown 0.7%
in Table 2
Dye image stabilizer 0.20
(sT-1)
Dye image stabilizer 0.10
(ST-2)
Antistain agent (HQ-1) 0.01
High boiling solvent 0.30
shown in Table 2
Polymer shown in 0.30
Table 2
The 2nd layer Gelatin 1.20
Intermediate layer
Antistain agent (HQ-1) 0.12
DIDP 0.15
| The lst layer Gelatin 1.30
‘Blue—sensitive layer
| Blue-sensitive silver
bromochloride emulsion
Em-1 in an amount
converted to silver 0.30
Yellow coupler (Y-1) 0.80
Antistain agent (HQ-1) 0.02
DNP 0.40

Support

L

Polyethylene-laminated paper

* millimol/m2
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<l

N\
S
N
OH

(t)Cellyy
OR

BDP (dibutyl phthalate)

DOP (dioctyl phthalate)

DNP (dinonyl phthalate)

Ol
Cslly, (L)

Cs”xx(t)

ol
CullsCt)

CHy (L)

Calli (LD

DIDP (diisodecyl phthalate)

Y-1

Q
¢ Cslli (L)
(Clly) s CCOCHCON!

0 f& NHCO(CH ;)3 sy (tD

0

N-—43Hz'—éi;;j>
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ST-1
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0
0 OH

CH 3 CH;

ST-2

- M
Clz}{zs_W1z}Izg

Each of the samples was exposed to green light through an optical wedge by means of Sensitometer
KS-7 manufactured by Konica Corporation, and then processed according to the following color developing
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procedures.

Processing procedures

Color developing | 3 min. 30 sec.
Bleach-fixing 1 min. 30 sec.
Rinsing 3 min.

33°C
33°C
33°C

Color developer

N-ethyi-N-8-methanesulfonamidoethyl-3-methyl-4-aminoaniline sulfate

Hydroxylamine sulfate

Potassium carbonate

Sodium bromide

Sodium sulfite anhydride

Benzyl alcohol :

Polyethylene glycol (average polymerization degree 400)

49g
20g
25049
06¢g
20g
13 m?
3.0m2e

Water was added to make total quantity 1 liter, and pH was adjusted to 10.0 with

sodium hydroxide.

Bleach-fixer

Ferric sodium ethylenediaminetetraacetate
Ammonium thiosulfate

Sodium bisulfite

Sodium metabisulfite

1

6.
100 g

Og

0g
39

Water was added to make total quantity 1 liter, and
pH was adjusted to 7.0 with aqueous ammonia.
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Each sample was evaluated for the following properties. The results are shown in Table 2.

t. Light fastness

Each sample was left exposed to sunlight at 60° C and 70%RH for one month. The light fastness was
evaluated by measuring the rate of decrease (%) of a dye image density with the initial density of 1.0.

2. Sensitivity

Defined by the reciprocal of the exposure required to obtain a density of 0.8, and shown by the value
relative to that of the standard sample set at 100.

3. Sweating

After 10 days storage at 85° C and 60%RH, the deterioration of surface gloss caused by sweating was
visually checked.
@ No sweating
o Virtually no sweating
A Minor sweating with no practicable problem
x Considerable sweating without practicable value
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Table 2

T
3

Sample | Magenta coupiler Polymer in High botling Llight
No. in the Jrd layer the Jrd layer |organic solvent Ln {Senaitivity® ! fastness | Sweating
the 3crd layer {y)
101 Comga:a:ive coupler~l - oop 100 27 a Compacison
102 Comparative coupler—l A=2 - 11 21 A Compar{son
103 Comparative couplec-l A-2 oog 94 29 x Compacison
L1o4 Compacrative coupler-2 - oor 104 67 a Caompacison
135 Caompacative coupler-2 A=2 - 51 45 & Comparison
106 Comparative coupler-2 A=-2 pap 100 48 x Compaclaon
107 ’Ca.mpa:cat:!.ve coupler~3 - oop 97 28 A Compazison
108 Compacative couplecr-3 A-2 - 13 20 o Camparigon
109 Comparacive coupler-3 A=-2 ooP 94 13 'y Comparisaon
110 M-21 - pop 102 29 Q Compacison
L1l | se21 A-2 - 84 16 ©@ Iavention
112 M-21 A=2 0oP 100 16 ° Iavention
113 M-32 - ooP 28 30 @ Compatison
[STREN IS ¥ A-2 ooP 88 14 O Invention
115 H~44 - ooP 95 23 (:) Comparison
116 | #-44 A=2 poP 92 11 © Invention
117 M=23 - lel3 102 26 @ Compacison
118 | #-23 A-2 ooP 97 11 ® Invention
119 | M-18 a-10 oo 98 12 O] favention
120 M=42 A-10 0P 95 10 @ Invention
121 | mM-27 A-22 DOP 97 13 ® Invention
122 | mu-23 A-22 oaP 101 17 © Invention
123 'm-23 A-22 TcP 39 16 ® Invention

* Senstciviey relative to that of Sample No.

TcP: 0=pf

<

b

48
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Comparative coupler 1

Molecular weight 837.5

ca
CH, ¢ QCI1,CH,OCIT ,Cli

N———N———N-—cucmano,Q QCs s+
NHSO:——Q '
Celly (L)

Comparative coupler 2

ce Molecular weight 720.3

i

N\N

d—t—L o) ;-@-NHCQ?Ho—@-SG:—@ﬂH
c

1ollz

CH,

Comparative coupler 3

Ce y Molecular weight 649.4
0C,4H
(t)C. N\N siliy

N——"N—'M—C— Cli,Cl{4S0, —

Colli 7 (L)

As is evident from the results in Table 2, among Sample Nos. 101 to 109 each containing a
comparative coupler, Sample Nos. 102, 105 and 108 each containing the polymer and no high boiling
organic solvent were slightly improved in light fastness though insufficiently, while the sensitivity was
deteriorated. In Sample Nos. 103, 106 and 109 each containing a high boiling organic solvent in
combination with the polymer, sweating was observed to such an exient that the image was deteriorated,

.while the sensitivity was hardly deteriorated. On the contrary, Samples No. 111, 112, 114, 116 and 118 to

123 of the invention each containing the magenta coupler related to the invention and the polymer did not
cause sweating and had the improved light fastness with little deterioration of the sensitivity. Among the
samples of the invention, Sample Nos. 112, 114, 116 and 118 to 121 each containing the polymer and the
high boiling organic solvent with a dielectric constant of lower than 6.0 in combination had the higher
sensitivity than Sample No. 111 containing no high boiling solvent, and had more improved light fasiness
than Sample Nos. 122 and 123 each containing the high boiling organic solvent with the dielectric constant
of not less than 6.0 and the polymer. Sample Nos. 114, 116 and 118 to 123 each coniaining the preferable
magenta coupler with a molecular weight of not more than 550 were found excellent without sweating.
Sample Nos. 112 and 118 to 123 each containing the preferable magenta coupler having the substituent
represented by Formula M-X were found to have the excellent sensitivity.

Example 2

Multitayered silver halide light-sensitive photographic materials were prepared in the same manner as in
Example 1, except that the blue-sensitive emuision Em-1 in the 1st layer, the green-sensitive emulsion Em-
2 in the 3rd layer and the red-sensitive emulsion Em-3 in the 5th layer were replaced with Em-4, Em-5 and
Em-6, respectively, and that the magenta coupler, the polymer and the high boiling organic solvent in the
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3rd layer were replaced as shown in Table 3.

The samples were exposed to light through an optical wedge in the same manner as in Example 1, and
then processed according to the following color developing procedures. The processed samples were
subjected to the same evaluation as in Example 1. The results are shown in Table 3.
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Processing procedures

Temperature Time
Color developing | 350 0.3 C | 45 sec.
Bleach-fixing 35.0£05°C | 45 sec.
Stabilizing 30t034°C | 90 sec.
Drying 60t0 80 C | 60 sec.

Color developer

Pure water 800 mt
Triethanolamine 10g
N,N-diethyihydroxyamine 5¢
Potassium bromide 0.02¢
Potassium chloride 29
Potassium sulfite 03g
1-hydroxyethylidene-1,1-diphosphonic acid 10g
Ethylenediaminetetraacstic acid 1.0g
Catechol-3,5-disodium disulfonate 10g
N-ethyl-N-g8-methanesulfonamido-ethyl-3-methyl-4-aminoaniline sulfate 459
Fluorescent bleaching agent, a 4,4 -diaminostilbenedisulfonic acid derivative 1.0g
Potassium carbonate 279
Water was added to make total quantity 1 liter, and pH was adjusted to 10.10.

Bleach-fixer

Ferric ammonium ethylenediaminetetraacetate dihydrate 60 g
Ethylenediaminetetraacetic acid 39
Ammonium thiosulfate, an aqueous 70% solution 100 mt
Ammonium sulfite, an agqueous 40% solution 275 mi
Water was added to make total quantity 1 fiter and pH was adjusted
to 6.2 with potassium carbonate or glacial acetic acid.
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Stabilizer

5-chloro-2-methyl-4-isothiazoline-3-one 1.0g

Ethylene glycol 1.0g

1-hydroxyethylidene-1,1-diphosphonic acid 20g

Ethylenediaminetetraacetic acid 10¢g

Ammonium hydroxide, an aqueous 20% solution 30g¢

Ammonium sulfite , 309

Fluorescent bleaching agent, a 4.4 -diaminostilbenedisuifonic acid derivative | 1.5¢g

Water was added to make total quantity 1 liter and pH was adjusted to 7.0 with

sulfuric acid or potassium hydroxide.

Table 3
Sample | Magenta coupler Polymer in High boiling Light
No. in the 3rd layer the 3rd layer | organic solvent La | Sensitivity* | fastness | Swearing
the 3rd layer {3)

201 Comparative coupler~4 - oop 100 26 A Compacison
202 Comparative couplec~4 A-2 - 72 20 A Comparison
203 Comparative coupler~4 A-2 oop 92 13 x Comparison
204 Comparative couplet~5 - oop 102 30 a Compacison
205 Comparative coupler-S A-2 - 75 22 [} Compacrison
206 Comparative couplec~5 A-2 ooe 94 21 A Comparison
207 M;lé - ooP 104 28 o Comparison
208 | M-16 A-2 - 85 15 ® lavention
209 M-16 A-2 naop 98 15 o Invention
210 [ M-24 - poe 109 27 ® Compacison
211 [mM-24 A-2 - 89 12 O Invention
212 EM-24 A-2 oo 104 10 © lnventian
213 M-23 - poP 112 26 @ Comparlsan
214 u-23 A-2 voP 109 1L ® Invention
215 M=-32 - DoP 89 29 (§) Comparison
216 | M-32 A-2 pop 84 13 © Invention
217 | M4l - poe 101 24 ® Comparison
218 | u-41 A-80 poP 95 10 ©) tavention

* Sensitivity celative to that of Sample No. 201, which is set ac 100,
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Comparative coupler 4

Molecular weight 877.6

0CsHy 7
Ce y
Cll, N c‘ncuzNusoz OCslliy
N N N CH, NHSO,
ol QL)
Comparative coupler 5
Molecular weight 622.3
ey
(L)CgH: \N 005“11
N"—‘N———iL‘<CHz)zNHSOz
Celli 2 Ct)

As is evident from the results in Table 3, among the samples each containing a comparative coupier,
the samples each containing the polymer and no high boiling organic solvent were stightly improved in light
fastness, though insufficiently, while the sensitivity was deteriorated. In the samples each containing the
high boiling organic solvent in combination with the polymer, sweating was observed to such an extent that
the image was deteriorated, while the sensitivity was hardly deteriorated. On the contrary, the samples of
the invention each containing the magenta coupler related to the invention and the polymer in combination
did not cause sweating and had the improved light fastness with little deterioration of the sensitivity. Among
the samples of the invention, those each containing the polymer and the high boiling organic solvent with a
dielectric constant of lower than 6.0 in combination had the higher sensitivity than those containing no high
boiling solvent. The samples each containing the preferable magenta coupler with a molecular weight of not
more than 550 were found excellent without causing sweating. The samples each containing the preferable
magenta coupler having the substituent represented by Formula M-X were found to have the excellent
sensitivity. The effects of the invention were confirmed also in the samples prepared by replacing the
magenta coupler in Sample 218 with M-4, M-8, M-28, M-33, M-35, M-37 and M-53, and the polymer with A-
5 and A-77.

Example 3
Sample No. 301 was prepared in the same manner as in Example 2, except that the magenta coupler in
the 3rd layer of Sample No. 212 was replaced with the following comparative coupler 6, and that the

amount of the green-sensitive silver bromochloride emuision in the 3rd layer was varied to 0.31 g/m? in an
amount converted to silver.
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Comparative coupler 6

Cae
NH 0
0 N )L""C”H”
/ ;; N
o) ) \—
0

Ca

Color Checker manufactured by Macbeth was photographed by Konica Color GX 100 manufactured by
Konica Corporation, followed by developing to thereby prepare a negative. The negative was printed on
Sample Nos. 212 and 301, after adjusting the tone of gray color portion, and the color reproducibility was
evaluated in the respective color phases. The results revealed Sample No. 212 had a better reproducibility
in biue, red and magenta colors than Sample No. 301.

Example 4

A silver halide emulsion consisting of cubic silver bromide grains having an average grain size of 0.15
um was prepared by adding equimole of an aqueous silver nitrate solution and an aqueous potassium
bromide to an aqueous gelatin solution by the double-jet method at 50° C for 50 minutes. To this emulsion,
an aqueous silver nitrate solution and a mixed aqueous solution of sodium chloride and potassium bromide
(molar ratio: 1:1) were simultaneously added to thereby prepare an emulsion of cubic core/shell type silver
halide emulsion EMP-1 consisting of a silver bromide core and a silver bromochioride shell and having an
average grain size of 0.225 um.

Further, the core/shell type emuisions were prepared by varying the time of adding the silver nitrate
solution and the halide solution as shown in Table 4.

Table 4
Emulsion Core size Shell size
EMP-1 0.050 um | 0.225 um
EMP-2 0.181 um 0.272 um
EMP-3 0.293 um 0.44 um
EMP-4 0.550 um 0.75 um

Using the above emulsions, the direct positive light-sensitive color photographic materiais were
prepared by providing on a 140 wm-thick polyethylene-coated paper support the emuision layers, the non-
emulsion layers and a back layer of the following constitutions.

The amounts added are shown in mg/dm?, and the amounts of a silver halide emulsion and a yellow
colloid silver in the amounts converted to silver.
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Amount added

Layer Composition
(g/m2)

The 8th layer UV absorber {(UV-1) 0.65
UV absorbing lavyer

UV absorber (UV-2) 1.95

Solvent (S0O-3) 1.0

Colloidal silica 0.07

Gelatin 7.8
The 7th layer Emulsion (EMP-3) 4.4
Blue-sensitive layer

Emulsion (EMP-4) 1.2

Blue-sensitizing dye 0.2%

{(BD-1)

Yellow coupler (¥C-1) 8.2

Solvent (SO-1) 5.2

sT-2 0.003

ST-3 0.03

Gelatin 14.3
The 6th layer Antistain agent (AS-1) 0.55
Intermediate layer

Solvent (S0-2) 0.72

Gelatin 5.4
The 5th layer Yellow colloid silver 1.05
Colloid silver layer

Antistain agent (AS-1) 0.40

Solvent {(S0-2) 0.49

Gelatin 9.2
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Amount added

Layer Composition
(g/m?)

The 4th layer Antistain agent (AS-1) 0.55
Intermediate layer

Solvent (S0-2) 0.72

Gelatin 5.4
The 3rd layer Emulsion (EMP-2) 1.30
Green-sensitive layer

Emulsion (EMP-3) 2.0

Green-sensitizing dye 0.09*

(GD-1) '

Magenta coupler shown 4x10-5

in Table S

Image stabilizer (AO-1) 2.2

Image stabilizer (AO~-2) 1.25

Polymer 2.4

S0O-2 2.4

Inhibitor (ST-2) 0.003

Inhibitor (ST-3) 0.03

Gelatin 13.0
The 2nd layer Antistain agent (AS-1) 0.55
Intermediate layer

Solvent (S0-2) 0.72

Gelatin 7.5
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Layer

Composition

Amount added

(g/m?)
The lst layer Emulsion (EMP-1) 0.5
Red-sensitive layer
Emulsion (EMP-2) 0.7
Emulsion (EMP-3) 4.0
Red-sensitizing dye 0.06*
(RD-1)
Red-sensitizing dye 0.06%
(RD-2)
Cyan coupler (CC-1) 2.08
Polymer (A-2) 4.0
Solvent (SO-1) 3.3
ST~1 0.003
ST-2 0.003
ST-3 0.03
Gelatin 13.8
Support Polyethylene-laminated
paper
Back layer Colloidal silica 6.0
Gelatin 5.3

* mg/mol AgX

HA-1 and HA-2 were added to the emulsion layers and the back layer as a hardening agent.
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Each sample was exposed to green light through an optical wedge, and then processed according to
the following processing procedures. The light fastness and sweating were evaluated in the same manner

as in Example 1. The results are shown in Table 5.

OH
Cilly (W)

CillyCt)

ol
Cslli 1 (L)

Cell 11 (L)

Procassing Procedures

Immersion in color developer
Fogging exposure

Color developing
Bleach-fixing

Stabilizing

Drying

38°C
38°C
35°C
25 t0 30° C
75t080°C

8 sec.

10 sec. at 1 lux
2 min.

60 sec.

1 min. 30 sec.
1 min.
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Color developer

Benzyl aicohol

Ethylene glycol

Potassium sulfite

Potassium bromide

Sodium chioride

Potassium carbonate

Hydroxylamine sulfate

Polyphosphoric acid (TPPS)
N—ethyl-N-/S-methanesuIfonamidoe;hy(-s-methyl-4-aminoaniIine sulfate
Fluorescent bleaching agent, a 4,4 -diaminostilbenedisulfonic acid derivative
Potassium hydroxide

10mt
15 mt
20g
15¢g
02g
30.0¢g
30g
259
50g
1.0g
20g

Water was added to make total quantity 1 liter and pH was adjusted to 10.20.

Bleach-fixer

Ferric ammonium ethylenediaminetetraacetate dihydrate 60 g
Ethylenediaminetetraacetic acid 3¢
Ammonium thiosulfate, 70% solution 100 m2
Ammonium sulfite, 40% solution 27.5 m1

Water was added to make total quantity 1 liter and pH was adjusted
to 7.1 with potassium carbonate or glacial acetic acid.

Stabilizer

5-chloro-2-methyi-4-isothiazoline-3-one 10g
Ethylene glycol 10. ¢
1-hydroxyethylidene-1,1-diphosphonic acid 25¢g
Bismuth chioride 0.2g
Magnesium chloride 01g
Ammonium hydroxide, an aqueous 28% solution 2.0¢
Sodium nitrilotriacetate 1.0g
Water was added to make total quantity 1 liter and pH was
adjusted to 7.0 with ammonium hydroxide.

The stabilizing was conducted by the dual-bath counter-current system.
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Table 5

Sample | Magenta coupler in the | Polymer in the| Solvent in the Light Sweating

No. 3rd layer 3rd layer 3rd layer fastness

(%)

1 Comparative coupler-7 - S0-2 27 A Comparison

2 Comparative coupler-7 A-2 S0-2 18 X Comparison

3 M-23 - S0-2 25 0 Comparison

4 M-23 A-2 S0-2 10 0 Invention

Comparative coupler 7
ce
(L)C‘H) NN\ C4Hs<t.>
N—nN OH

As is evident from the resulis in Table 5, the samples each containing the comparative coupler and the
polymer had the improved light fastness, while sweating was caused. On the contrary, the combined use of
the magenta coupler related to the invention and the polymer led not only to the significant improvement in

—ﬂ—-ccn,), —@—NHCO?HO

C! 2“25

the light fastness but also to the effective prevention of sweating.

Example 5

Light-sensitive photographic material Sample Nos. 501 to 511 were prepared in the same manner as in
Exampie 1, except that the high boiling organic solvent in each layer was replaced with DBP and the
polymer in the 3rd layer was removed and that the magenta coupler in the 3rd layer, and the cyan coupler

and the polymer in the 5th layer were varied as shown in Table 6.

Each sample was exposed, developed and evaluated in the same manner as in Example 1. The results

are shown in Table 6.
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Comparative magenta coupler 1

Molecular weight 720.3
CL y

Y
N—N—U—(cxm;Q-Nucocino—Qson—on

ClO“ll

Cl

Comparative magenta coupler 2

Molecular weight 709.3

0C,lis
CH o I 0C.lls .
JWY?UCH,WSO:
ol ()

As is evident from the results in Tabie 6, Sample Nos. 501 and 502 each containing the comparative
magenta coupler 1 caused so marked sweating and had so poor light fastness of a magenta dye image that
they were of no practicability. Sample Nos. 503 and 504 each containing the comparative magenta coupler
2 had the improved dark fading property and light fastness of the magenta and cyan dye images, while
sweating was not improved. Sample No. 503 containing no polymer in the Sth layer had a slightly poor
balance of the dark fading property between a cyan dye image and a magenta dye image (hereinafter
referred to as the dark facing balance). Sample Nos. 505 and 507 each containing the magenta and cyan
couplers each related to the invention and no polymer had the poor dark fading property of the cyan dye
image and the inferior dark fading balance.

Sample Nos. 506, 508 to 511 of the invention each containing the magenta coupler, the cyan coupler
each related to the invention and the polymer were found to have the excellent light fastness, dark fading
property and dark fading balance without causing sweating.

Among the samples of the invention, Sample Nos. 509 to 511 each containing the magenta coupler with
a molecular weight of not more than 550 were found virtually free from sweating.

The effects of the invention were confirmed also in the samples prepared by replacing the magenta
coupler in Sample 510 with M-16, M-28, M-35 and M-47, the cyan coupler with [I-15 and [I-19 and the
polymer with A-5 and A-77.

Example 6

Light-sensitive photographic material Sample Nos. 801 to 610 were prepared in the same manner as in
Example 5, except that the silver halide compositions of the blue-sensitive emulsion in the 1st layer, the
green-sensitive emulsion in the 3rd layer and the red-sensitive emuision in the 5th layer were varied to 99.5
mol% of silver chloride and 0.5 moi% of silver bromide, and that the magenta coupier in the 3rd layer, the
cyan coupler and the polymer in the 5th layer were varied as shown in Table 7.

The samples were exposed to light through an optical wedge in the same manner as in Example 5 and
processed in accordance with the following processing procedures. The processed samples were evaluated
in the same manner as in Example 5.

The results are shown in Table 7.
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Processing Procedures

Temperature Time
Color developing | 35.0°C£0.3°C | 45 sec.
Bleach-fixing 350°C=05 C | 45 sec.
Stabilizing 30t034°C | 90 sec.
Drying 60to 80 C | 60 sec.

Color developer

Pure water 800 m1
Triethanolamine 10g
N,N-diethylhydroxyamine 3¢
Potassium bromide 0.02g
Potassium chloride 2g
Potassium sulfite 03g
1-hydroxyethylidene-1,1-diphosphonic acid 10¢
Ethylenediaminetetraacetic acid 10¢
Disodium catechol-3,5-disuifonate 10¢
N-ethyl-N-g-methanesuifonamidoethyi-3-methyl-4-aminoaniline sulfate 45g
Fluorescent bleaching agent, a 4,4 -diaminostilbenedisulfonic acid derivative 10g
Potassium carbonate 27 g
Water was added to make total quantity 1 liter and pH was adjusted to 10.10.
Bleach-fixer
Ferric ammonium ethylenediaminetetraacetate dihydrate 60 g
Ethylenediaminetetraacetic acid 3g
Ammonium thiosulfate, an aqueous 70% solution 100 mt
Ammonium suifite, an aqueous 40% solution 275 mt
Water was added to make total quantity 1 liter and pH was adjusted
to 6.2 with potassium carbonate or glacial acetic acid.
Stabilizer
5-chloro-2-methyl-4-isothiazoline-3-one 1.09g
Ethylene glycol 1.04g
1-hydroxyethylidene-1,1-diphosphonic acid 20¢
Ethylenediamine tetraacetic acid 1.0g
Ammonium hydroxide, an aqueous 20% solution 30g
Ammonium sulfite 3.0¢
Fluorescent bleaching agent, a 4,4’ -diaminostilbenedisulfonic acid derivative 1.5¢g

Water was added to make total quantity 1 liter and pH was adjusted to 7.0 with
sulfuric acid or potassium carbonate.
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Comparative magenta coupler 3

Molecular weight 877.6

QC,lly;
CL
CH, ?HCH;NUSOg

N Clly NIISO,

0Cqally s

ol ()

Comparative magenta coupler 4
Molecular weight 622.3
Ce

N
N—-—N—-U—(cuz)zNuso',

)G, 0Csllv s

Collyi ()

The above results demonstrate that Sample Nos. 601 to 604 each containing the comparative magenta
couplers caused sweating and that Sample Nos. 601 and 603 each containing no polymer had the poor
dark fading property of a cyan dye image and the poor dark fading balance.

Sample Nos. 605 to 610 of the invention were found to have the excellent light fastness, dark fading
property and dark fading balance without causing sweating. Among the samples of the invention, Sample
Nos. 609 and 610 each containing the preferable magenta coupler represented by Formula M-l with a
molecular weight of not more than 550 and the substituents represented by Formulae M-IX and M-X were
found virtually free from sweating.

The effects of the present invention were confirmed also in the samples prepared by replacing the
magenta coupler in Sample 607 with M-19, M-33 and M-41, the cyan coupler with I-17 and -21 and the
polymer with A-10 and A-80.

Example 7

The light-sensitive photographic material Sample No. 701 was prepared in the same manner as in
Example 6, except that the magenta coupler in the 3rd layer was replaced with the following comparative
magenta coupler 5 and the amount of the green-sensitive emulsion in the 3rd layer was varied to 0.31 g/im?
in an amount converted to silver.
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Comparative magenta coupler 5

ce
.;% ? 0
{—NU .
i _N taliss
0 N\
0

ce Ce

o/

Color Checker manufactured by Macbeth was photographed by Konica Color GX100 manufactured by
Konica Corporation, followed by developing to thereby prepare a negative. The negative was printed on
each of Sample 610 and 701 after adjusting the tone of gray color portion, and the color reproducibility was
evaluated in each color phase. The results revealed that Sample 610 had a higher color reproducibility in
blue, red and magenta colors than Sample No. 701.

Claims

1. A silver halide light-sensitive photographic material comprising a support and provided thereon a
photographic component iayer comprising one of the following Constitutions (1) and (2):
Constitution (1): a silver halide emelsion layer containing emulsified lipophilic particles comprising a
magenta coupler represented by the following Formula M-1 and having a molecular weight of not more than
600, and a polymer insoluble in water and soluble in an organic solvent, and
Constitution (2): a silver halide emulsion layer containing the magenta coupler represented by Formula M-1
and having a molecular weight of not more than 600, and a silver halide emulsion layer containing
emulsified lipophilic particles comprising a phenol-type cyan coupler and a polymer insoluble in water and
soluble in an organic solvent;

Formula M-1

wherein Z represenis the group of non-metallic atoms necessary to form a nitrogen-containing heterocyclic
ring which may have a substituent; X represents a hydrogen atom or a group capable of spilitting off upon a
reaction with an oxidation product of a developing agent; R represents a hydrogen atom or a substi tuent.

2. The photographic material of claim 1, wherein said cyan coupler is represented by Formula | or Ik

Formula T

OH
R? NHCOR?

R'CONI
71
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wherein R’ represents an alkyl group or an aryl group; R? represents an alky group, a cycloalkyl group, an
aryl group or a heterocyclic group; R? rrepresents a hydrogen atom, a halogen atom, an alky group or an
alkoxy group, provided that R® may form a ring with R'; and Z' represents a hydrogen atom or a group
capable of splitting off upon a reaction with an oxidation product of a developing agent;

Formula IT

OH
ce NHCOR*

Rl
Zz

wherein R* represents a ballast group; R® represents an alky! group having 1 to 8 carbon atoms; and 22

“represents a hydrogen atom or a group capable of splitting off upon a reaction with an oxidation product of

a developing agent.

3. The photographic material of claim 1, wherein said molecutar weight is 400 to 550.

4. The photographic material of claim 1, wherein said magenta coupler is one selecied from the
compounds represenied by the following Formulas M-il to M-Vil:
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wherein R: to Rg and X each represent the same groups as those defined for R, X and Z in Fromula M-1,

respectively.

5. The photographic material of claim 1, wherein said magenta coupler is represented by the following

Formula M-VIIi:

EP 0 382 443 A2

M-II
M-ITI

M-IV X Ry

M-VI

M-VII
¥ H

R ‘j/‘\\r N\N
1 }

N—N—N
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X H
R N
l yA
N— N+’

wherein R:, X and Z; each represent the same group as those defined for R, X and Z in Formula M-l
respectively.

6. The photographic material of any of claims 1, 4 or 5, wherein R and R: are represented by the
following Formula M-IX:

l[h
Rlu"'cl:"'
R

wherein Rs, Rig and Ry each represent the same groups as those defined for R in Formula M-1, provided
that two of Ry to Ry may be combined to form a ring and that the remaining one of Re to Ryt may be
combined with said ring to form a bridged hydrocarbon residue.

7. The photographic material of any of claims 1, 4 or 5, wherein a substituent for the ring formed by Z
or Zi in Formula M-1 or M-VIll and Rz to Rg in Formulas M-Il fo M-VI each are represented by the following
Formula M-X:

-R'-S0,-R?
wherein R! represents an alkylene group and R2? represents an alkyl group, a cycloalkyl group or an aryl
group.

8. The photographic material of claim 2, wherein the cyan coupler is represented by the following
Formula I-A:

oH
NHCOR A

Ra 2CONH
Xa

wherein Ra; is phenyl having a substituent including at least one halogen atom; Raz represents the same
group as those defined for R' in Formula [; and Xa represents a halogen atom, an aryloxy group or an
alkoxy group.

9. The photographic material of claim 1, wherein the polymer is selected from a vinyl polymer or
copolymer, a polyester resin prepared by a condensation polymerization of polyhydric alcohol and
polybasic acid, and a ployester resin prepared by a ring-opening polymerization.

10. The photographic material of claim 9, wherein a number-average molecular weight of the polymer is
not more than 200 0000.

11. The photographic material of claim 10, wherein the number-average molecular weight is not more
than 5 000 to 100 0000.

12. The photographic material of claim 10, wherein the ratio of the polymer to the coupler is 1 : 20 to 20
o1,

13. The photographic material of claim 12, wherein the ratio is 1 : 10 to 10 : 1.

14. The photographic material of claim 1, wherein the silver halide comprises silver chloride of not less
than 90 mol%, silver bromide of not more than 10 mol% and silver iodide of not more than 0.5 mol%.

15. The photographic material of claim 14, wherein the silver halide is silver bromochloride having a
bromide content of 0.1 to 2 mol%.
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